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BACKGROUND

Environmental Information System (ENVIS) is established in the year 1984 as a network of
Information Centres. It is planned by the Ministry of Environment and Forest. Aim of this
centre is to provide descriptive and environmental subject related numerical data.

This ENVIS Centre is established in the focal theme area - Environmental Biotechnology at
the Department of Environmental Science, University of Kalyani, Nadia-741235, West Bengal
in the year 2002.

The objective of this centre is to collect data related to the above mentioned subject, from
different major libraries mainly in West Bengal and also from other states in India, through
consultation with different journals, Annual Reviews, Internet and to generate a database and
create a website uploaded with these information. Besides, we publish biannualy Abstract
Volume on our thematic area Environmental Biotechnology under fifteen sub-heads. The
volume contains abstracts of scientific articles from relavent national and international
journals. Viewpoint of this abstract volume is to help the interested research workers,
scientists, administrators and the general people.
This is the 24th publication of Abstract Volume of this ENVIS Centre. This contains the
abstracts of research papers collected from the various areas of Environmental Biotechnology
from different journals published in last six months upto June, 2014. In this issue, various
topics like Bioenergy, Bioengineering, Bio-degradation, Bio-remediation, Bio-transformation
etc. have been covered. We are grateful to the various libraries and their staff for their
cooperation extended to us during the collection of the articles.
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Abstract Format

The format of the abstract is as follows:

Abstract:

The abstracts are arranged in different subheads.

Author:

Name of the authors are given in the order in which they appear
in the original document. These names are given in succession.

Address of Authors: Address of the author is given in parenthesis at the end of the
author’s name. When the address of any other author is found, it
is written after wards delimited by stop(.).

Locus:

6

The name of the journal is followed by the volume number, issue
number, year of publication and the page no.
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GENERAL INFORMATION
Abstract have been taken directly from source documents like research report,
journals, internet, seminar proceedings, standards and patents. All the resources
are published within last six months.
Abstract are broadly classified and arranged under the following 15 heads:
Bioaccumulation: Bioaccumulation means an increase in the concentration of a chemical
in a biological organism over time, compared to the chemical's concentration in
the environment. Compounds accumulate in living things whenever they are
taken up and stored at a rate faster than they are broken down (metabolized) or
excreted. Understanding the dynamic process of bioaccumulation is very
important in protecting human beings and other organisms from the adverse
effects of chemical exposure, and it has become a critical consideration in the
regulation of chemicals.
Bioremediation: It is a clean-up technology that uses naturally occurring microorganisms
to degrade hazardous substances into less toxic or nontoxic compounds. The
microorganisms may:
1. Ingest and degrade organic substances as their food and energy source,
2. Degrade organic substances, such as chlorinated solvents or petroleum
products, that are hazardous to living organisms, including humans, and
degrade the organic contaminants into inert products.
As the microorganisms occur naturally in the environment they are likely to pose
little risks of contamination.
Bio-Transformation: This is a process of Biological changes of complex compounds to
simpler one or toxic to non-toxic and vice-versa. Several microorganisms are
capable of transforming a varity of compounds found in nature but generally in
case of synthetic compounds they are unable to show any appropriate action.
Biotransfer appears to be one of the major detoxication methods known so far.
Biomarker: It is a biological response to a chemical that gives a measurement of exposure and,
sometimes, of toxic effect. It can be defined as any kind of molecule which
indicate the existence (past or present) of living organisms. In particular, in the
fields of geology and astrobiology biomarkers are also known as biosignatures.
However, in environmental science a bio-markers can also be used to indicate
exposure to various environmental substances in epidemiology and toxicology.
Biofertilizer: To reduce the impact of excess chemical fertilizers in the field of agriculture
the biofertilizer is being considered as a potential tool; biologically fixed nitrogen
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is such a source which can supply an adequate amount of Nitrogen to plants and
other nutrients to some extent. Many free living and symbiotic bacteria, which fix
atmospheric Nitrogen are used as biofertiliser material as a substitute for Nitrogen
fertilizer. In general two types of biofertiliser are used
1.
2.

Bacterial Biofertilizer
Algal Biofertilizer

Biocomposting: It involves combining organic materials under conditions that enables them
to decompose more quickly than they would in nature. Think about logs and
leaves on the ground in a forest. The leaves will break down and disappear within
a year. Logs of course will take much longer to crumble away. Composting is the
process of converting all biodegradable wastes into organic manure. In
composting process certain input should be made into waste to convert the
process in a short time.
Biopesticide: Pest control by biological antagonism appears to be very useful tool in recent
years. Bacterial pesticides are being developed. Heliothis complex, which lives in
close association with plant roots, consists of two major crop pests budworm and
ball warm. Biological insecticides against both these insects are being prepared
by transfer of a gene from Bacillus thuringiensis
Biodegradation: It is nature's way of recycling wastes, breaking down organic matter into
nutrients that can be used by other organisms. "Degradation" means decay, and
the "bio-" prefix means that the decay is carried out by a huge assortment of
bacteria, fungi, maggots, worms, and other organisms that eat dead material and
recycle it into new forms.
In the nature, nothing is known as waste, because everything gets recycled. The
waste products from one organism become the food for others, providing
nutrients and energy while breaking down the waste organic matter. Some
organic materials may break down much faster than others, but all will eventually
decay.
By harnessing these natural forces of biodegradation, people can reduce wastes
and clean up some types of environmental contaminants. Through composting,
we accelerate natural biodegradation and convert organic wastes to a valuable
resource.
Biosensor: Biosensor represents biophysical devices, which can detect the presence and
measure the quantities of specific substances in a varity of environments. These
specific substances may include sugars, proteins, or humas and varity of toxins in
the industrial effluents. In designing a biosensor an enzyme or an antibody or
even microbial cells are associated with microchip devices, which are used for
quantitative estimate of a substance.
Bioengineering: It is a developing speciality featuring a multidisciplinary approach to the
solution of problems in medicine and biology, based on the application of
advances in science, engineering and technology. It generally engineers the
biological processes through biotechnological or genetic engineering
interventions. It may also be a broad-based engineering discipline that involve
product design, sustainability and analysis of biological systems.
8
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Pollen-Biotechnology: This is a new field of science dealing with the pollen chemistry
and allerginicity of aerospora. This subject also covers genetic manipulation of
pollen development of haploid culture. Such haploid plants have immense values
in genetic research.
Biotechnology Policy Issue: Biotechnology appears to be an emerging science in
present decades. Genetic manipulation and development of genetically modified
organism in human welfare is now showed a potential prospect and risk. Thus,
researches and application of Biotechnology in diverse field is a major policy
issue in the present decades.
Agricultural Biotechnology: Over the years, tremendous success has been made in
diverse field of agriculture by applying Biotechnology. It includes development
of genetically modified crops, genetic improvement in sericulture practices,
improvement in Biofertilizer development and similar other aspects. Production
of pest and disease resistant crop is also being considered to be an emerging area
of Agricultural Biotechnology.
Bioenergy: In recent decades, efforts have been made for evolving were non-polluting
bioenergy sources or energy generation from organic wastes and biomass. These
are all ecofreindly solutions. Biomass energy supply-demand balances have
become a component of energy sector analysis and planning and is propelled
huge importance in the countries. Biomass, Biogas, Hydrogen are the example of
Bioenergy.
Nano Biotechnology: Bionanotechnology, nanobiotechnology, and nanobiology are terms
that refer to the intersection of nanotechnology and biology. Given that the
subject is one that has only emerged very recently, bionanotechnology and
nanobiotechnology serve as blanket terms for various related technologies.
This discipline helps to indicate the merger of biological research with various
fields of nanotechnology. Concepts that are enhanced through nanobiology
include: nanodevices, nanoparticles, and nanoscale phenomena that occurs within
the disciple of nanotechnology. This technical approach to biology allows
scientists to imagine and create systems that can be used for biological research
Biomimicry: Biomimicry is an applied science that derives inspiration for solutions to human
problems through the study of natural designs, systems and processes.
Biomimicry on the other hand, which is not a science, is a more subtle way which
we can benefit from nature. It is the modern, often high tech, equivalent of the
historical practices of emulating nature. . The science of biomimicry is a newly
developing field but the application of biomimicry has been around since the
beginning of man. The biomimetic technologies (flight controls, bio-robotics,
ventilation systems, etc.) and potential technologies (fin geometry, nacre
materials, etc.) improve performance. The use of biomimicry as an approach to
sustainable engineering, specifically the environmental components.
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ABBREVIATIONS USED IN ADDRESSES AND CITED JOURNALS
Acad
Adm
Admn
Adv
Agri
Agricl
Amer
An
Analyt
Anat
Anim
Ann
Appl
Arch
Archaeo
Archaeol
Architect
Assoc
Asst
Atom
Bacterio
Bacteriol
Bd
Bio
Biochem
Biocheml
Bioengg
Biol
Biometeo
Biophys
Biometeol
Biotech
Biotechno
Biotechnol
Bldg
Bot
Botl
Br
Bull
Cent
Centl
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Academy
Administration
Administrative
Advance
Agriculture
Agricultural
American
Annual
Analytical
Anatomy
Animal
Annals
Applied
Archives
Archaeology
Archaeological
Architecture
Association
Assistant
Atomic
Bacteriology
Bacteriological
Board
Biology
Biochemistry
Biochemical
Bioengineering
Biological
Biometeorology
Biophysics
Biometeorological
Biotechnique(s)
Biotechnology
Bitechnological
Building
Botany
Botanical
Branch
Bulletin
Centre
Central

Chem
Cheml
Clinl
Co
Coll
Comm
Commn
Comp
Conf
Conv
Conserv
Contl
Contam
Corpn
Coun
Cult
Cultl
Curr
Dept
Dev
Develop
Dig
Div
Divl
Dte
Dy
Eco
Ecol
Econ
Ecosys
Ecotoxico
Endocrinol
Engg
Engrs
Env
Environ
Epidemic
Epidemiol
Estd
Ethnopharmaco
Expt

Chemistry
Chemical
Clinical
Company
College
Committee
Commission
Comparative
Conference
Convention
Conservation
Control
Contamination
Corporation
Council
Culture
Cultural
Current
Department
Development
Developmental
Digest
Division
Divisional
Directorate
Deputy
Ecology
Ecological
Economics
Ecosystem
Ecotoxicology
Endocrinological
Engineering
Engineers
Environment
Environmental
Epidemiology
Epidemiological
Establishment
Ethnopharmacology
Experiment
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Exptl
Fac
Fd
Fedn
Fert
Fmg
Gaz
Genet
Geo
Geogr
Geogrl
Geol
Geosci
Govt
Hist
Hlth
Hort
Hosp
Hydro
Hydrol
Immuno
Immunol
Ind
Inf
Inst
Instn
Int
Irrig
J
Lab
Lett
Ltd
Malario
Malariol
Manag
Med
Medl
Metab
Metall
Metallurg
Meteo
Meteol
Microbio

Experimental
Faculty
Food
Federation
Fertiliser
Farming
Gazette
Genetics
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Geography
Geographical
Geological
Geoscience
Government
History
Health
Horticulture
Hospital
Hydrology
Hydrological
Immunology
Immunlogical
Industry
Information
Institute
Institution
International
Irrigation
Journal
Laboratory
Letter(s)
Limited
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Malariological
Management
Medicine
Medical
Metabolism
Metallurgy
Metallurgical
Meteorology
Meteorological
Microbiology

Microbiol
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Monit
Myco
Mycol
Nat
Natl
N-E
Nut
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Occ
Occupl
Oceanogr
Org
Orgc
Orgn
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Pharmacol
Phyl
Patho
Pathol
Petrochem
Petro
PG
Phys
Physio
Phytopath
Phytopathol
Plang
Polln
Proc
Prot
Pub
Pvt
Qlty
Qr
Rad
Radio
Radiol
Rd
Recd
Reg
Regl

Microbiological
Ministry
Monitoring
Mycology
Mycological
Natural
National
North Eastern
Nutrition
Number
Occassional
Occupational
Oceanogoraphy
Original
Organic
Organisation
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Pharmacological
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Pathological
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Post Graduate
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Proceedings
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Rep
Reptr
Res
Rev
Sch
Sci
Scient
S-E
Sec
Sect
Semin
Ser
Soc
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Stat
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Stnd
Stud
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Report
Reporter
Research
Review
School(s)
Sciences(s)
Scientific
South East
Section
Sector
Seminar
Services
Society
Social
Statistics
Statistical
Standard(s)
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Surv
Syst
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Technology
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University
Utilisation
Veterinary
Zoology
Zoological
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Bioaccumulation
Mehjbeen Javed Nazura Usmani. (Aquatic Toxicology Research Laboratory, Department
of Zoology, Aligarh Muslim University, Aligarh, Uttar Pradesh -202002, India. Email:
mehjabeenjaved200@gmail.com). Assessment of heavy metals (Cu, Ni, Fe, Co, Mn, Cr, Zn)
in rivulet water, their accumulations and alterations in hematology of fish Channa
punctatus. African Journal of Biotechnology, Volume 13(3)(2014): 492-501
The present study was conducted to examine the contamination of rivulet situated at Kasimpur,
Aligarh (27.218° N; 79.378° E). It receives the wastewater of Harduaganj Thermal Power Plant
(HTPS) containing fly ash and heavy metals. Among the heavy metals estimated in the rivulet
water, Fe (8.71 mg L-1) was present in the highest concentration followed by Cu (0.86 mg L-1),
Zn (0.30 mg L-1), Mn (0.21 mg L-1), Ni (0.12 mg L-1), Co (0.11 mg L-1) and Cr (0.10 mg L-1).
The values for the heavy metals such as Fe, Ni and Mn were beyond the limits set by
UNEPGEMS. Channa punctatus inhabiting the rivulet, bioaccumulate these heavy metals in
tissues such as gills, liver, kidney, muscle and integument. Accumulation of Fe (140.2 to
1533.08 mg kg-1.dw) was highest in all the organs. The accumulation of Fe, Zn, and Mn,
observed in the tissues were above the values recommended by FAO/WHO. Abnormalities in
hematological parameters of exposed C. punctatus were also observed. The total RBC count
(-51.39%) showed decline over control. Therefore, fall in Hb (-36.98%) and oxygen carrying
capacity (37.00%) was also observed over control. On the contrary, the total WBC count
(+25.43%) increased over control.
Keywords: Channa punctatus, effluents, heavy metals, bioaccumulation, hematology.
Rebecca Hylton Keller1 , Lingtian Xie2, 3, David B. Buchwalter3, Kathleen E. Franzreb4 and
Theodore R. Simons5. (1Appalachian Mountains Joint Venture, American Bird
Conservancy, 1900 Kraft Drive, Suite 250, Blacksburg, VA 24061, USA, 2Institute of
Applied Ecology, Chinese Academy of Sciences, 72 Wenhua Road, Shenyang, People’s
Republic of China, 3Department of Environmental and Molecular Toxicology, North
Carolina State University, Campus Box 7633, Raleigh, NC 27695-7633, USA, 4Department
of Forestry, Wildlife and Fisheries, University of Tennessee, Knoxville, TN 37996, USA,
5
USGS NC Cooperative Fish and Wildlife Research Unit, Department of Biology, North
Carolina State University, Campus Box 7617, Raleigh, NC 27695-7617, USA. Email:
bkeller@abcbirds.org). Mercury bioaccumulation in Southern Appalachian birds, assessed
through feather concentrations. Ecotoxicology, Volume 23(2) (2014): 304-316
Mercury contamination in wildlife has rarely been studied in the Southern Appalachians despite
high deposition rates in the region. From 2006 to 2008 we sampled feathers from 458 birds
representing 32 species in the Southern Appalachians for total mercury and stable isotope δ15N.
Mercury concentrations (mean ± SE) averaged 0.46 ± 0.02 µg g−1 (range 0.01–3.74 µg g−1).
Twelve of 32 species had individuals (7 % of all birds sampled) with mercury concentrations
higher than 1 µg g−1. Mercury concentrations were 17 % higher in juveniles compared to adults
(n = 454). In adults, invertivores has higher mercury levels compared to omnivores. Mercury
was highest at low-elevation sites near water, however mercury was detected in all birds,

Abstract Vol. No. 24, June 2014

13

Department of Environmental Science, KU

including those in the high elevations (1,000–2,000 m). Relative trophic position, calculated
from δ15N, ranged from 2.13 to 4.87 across all birds. We fitted linear mixed-effects models to the
data separately for juveniles and year-round resident adults. In adults, mercury concentrations
were 2.4 times higher in invertivores compared to omnivores. Trophic position was the main
effect explaining mercury levels in juveniles, with an estimated 0.18 ± 0.08 µg g−1 increase in
feather mercury for each one unit rise in trophic position. Our research demonstrates that
mercury is biomagnifying in birds within this terrestrial mountainous system, and further
research is warranted for animals foraging at higher trophic levels, particularly those associated
with aquatic environments downslope from montane areas receiving high mercury deposition.
Keywords: Mercury-Songbirds-Appalachian Mountains-Nitrogen-15 stable isotope-Trophic
position-Terrestrial
Andrea Gaion1 , Davide Sartori1, Alice Scuderi2 and Daniele Fattorini2. (1Istituto Superiore
per la Protezione e la Ricerca Ambientale (ISPRA), Piazzale dei Marmi 12, 57123 Livorno,
Italy, 2Dipartimento di Scienze della Vita e dell’Ambiente, Università Politecnica delle
Marche, Via Brecce Bianche, 60100 Ancona, Italy. Email: andrea.gaion@isprambiente.it).
Bioaccumulation and biotransformation of arsenic compounds in Hediste diversicolor
(Muller 1776) after exposure to spiked sediments. Environmental Science and Pollution
Research, Volume 21(9) (2014): 5952-5959
This study focused on the exposure of the common ragworm Hediste diversicolor (Müller 1776)
to sediments enriched with different arsenic compounds, namely arsenate, dimethyl-arsinate, and
arsenobetaine. Speciation analysis was carried out on both the spiked sediments and the exposed
polychaetes in order to investigate H. diversicolor capability of arsenic bioaccumulation and
biotransformation. Two levels of contamination (acute and moderate dose) were chosen for
enriched sediments to investigate possible differences in the arsenic bioaccumulation patterns.
The highest value of arsenic in tissues was reached after 15 days of exposure to dimethylarsinate (acute dose) spiked sediment (1,172 ± 176 µg/g). A significant increase was also
obtained in worms exposed both to arsenate and arsenobetaine. Speciation analysis showed that
trimethyl-arsine oxide was the predominant chemical form in tissues of H. diversicolor exposed
to all the spiked sediments, confirming the importance of this intermediate in biological
transformation of arsenic.
Keywords: Arsenic - Chemical speciation - Environmental toxicology - Bioaccumulation Biotransformation - Hediste diversicolor
Shiny Mathews1, 2 , Shannon Henderson1 and Dawn Reinhold1. (1Department of Biosystems
and Agricultural Engineering, Michigan State University, 524 S. Shaw Lane, East Lansing,
MI 48824, USA, 2Present address: College of Natural Resources, University of Wisconsin,
800 Reserve Street, Stevens Point, WI 54481, USA. Email: shinymj@gmail.com). Uptake
and accumulation of antimicrobials, triclocarban and triclosan, by food crops in a
hydroponic system. Environmental Science and Pollution Research, Volume 21(9) (2014):
6025-6033
Commonly used in personal care products, triclocarban (TCC) and triclosan (TCS) are two
chemicals with antimicrobial properties that have recently been recognized as environmental
contaminants with the potential to adversely affect human health. The objective of the study
described herein was to evaluate the potential of food crops to uptake TCC and TCS. Eleven
14
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food crops, grown in hydroponic nutrient media, were exposed to a mixture of 500 µg L−1 TCC
and TCS. After 4 weeks of exposure, roots accumulated 86–1,350 mg kg−1 of antimicrobials and
shoots had accumulated 0.33–5.35 mg kg−1 of antimicrobials. Translocation from roots to shoots
was less than 1.9 % for TCC and 3.7 % for TCS, with the greatest translocation for TCC
observed for pepper, celery, and asparagus and for TCS observed for cabbage, broccoli, and
asparagus. For edible tuber- or bulb-producing crops, the concentrations of both TCC and TCS
were lower in the tubers than in the roots. Exposure calculations using national consumption data
indicated that the average exposure to TCC and TCS from eating contaminated crops was
substantially less than the exposure expected to cause adverse effects, but exceeded the predicted
exposure from drinking water. Exposure to antimicrobials through food crops would be
substantially reduced through limiting consumption of beets and onions.
Keywords: Antimicrobials-Triclocarban-Triclosan-UptakeTranslocation-Exposure
Delphine Bertina, Benoît J.D. Ferraria, 1, Pierre Labadieb, Alexandre Sapina, Jeanne
Garrica, Hélène Budzinskib, Magali Houdec, Marc Babuta. (a IRSTEA, UR MALY, 5 rue de
la Doua, CS 70077, F-69626 Villeurbanne, France, bUniversité Bordeaux 1,
Environnements et Paléoenvironnements Océaniques et Continentaux (EPOC), UMR 5805
CNRS, Laboratoire de Physico et Toxico-Chimie de l'environnement (LPTC), 351 cours de
la Libération, 33405 Talence, France, c Environment Canada, Aquatic Contaminant
Research Division, 105 rue McGill, Montreal, QC H2Y 2E7, Canada). Bioaccumulation of
perfluoroalkyl compounds in midge (Chironomus riparius) larvae exposed to sediment.
Environmental Pollution, Volume 189(2014): 27–34
Midge larvae (Chironomus riparius) were exposed to sediments from a deposition sampled at a
site along the Rhône River (France) downstream of an industrial site releasing various
perfluorinated chemicals. This sediment is characterized by high concentrations of
perfluoroundecanoic acid (PFUnA) and perfluorotridecanoic acid (PFTrDA) and a low
perfluorooctane sulfonate (PFOS) concentration. Concentrations of 23 perfluoroalkyl
compounds, including C4–C14 carboxylate acids, C4–C10 sulfonates, and seven precursors, were
analyzed in overlying and pore water, sediment, and larvae. Midge larvae accumulated
carboxylate acids (C11–C14), PFOS, and two precursors (perfluorooctane sulfonamide: FOSA
and 6:2 fluorotelomer sulfonic acid, 6:2 FTSA). These substances accumulated mainly during
the fourth instar larvae exponential growth phase. Accumulation of 6:2 FTSA, PFUnA, and
PFOS occured via trophic and tegumentary routes. Other compounds mainly accumulated from
food. Kinetics followed a partition model, from which uptake and elimination constants were
derived.
Keywords: Perfluoroalkyl compounds; Sediment; Chironomus riparius; Bioaccumulation
Cheng Tan, Wen-Xiong Wang. (Division of Life Science, State Key Laboratory of Marine
Pollution, The Hong Kong University of Science and Technology (HKUST), Clear Water
Bay, Kowloon, Hong Kong). Modification of metal bioaccumulation and toxicity in
Daphnia magna by titanium dioxide nanoparticles. Environmental Pollution, Volume 186
(2014): 36–42
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Titanium dioxide (TiO2) nanoparticles are widely used in water treatments, yet their influences
on other contaminants in the water are not well studied. In this study, the aqueous uptake,
assimilation efficiency, and toxicity of two ionic metals (cadmium-Cd, and zinc-Zn) in a
freshwater zooplankton, Daphnia magna, were investigated following 2 days pre-exposure to
nano-TiO2. Pre-exposure to 1 mg/L nano-TiO2 resulted in a significant increase in Cd and Zn
uptake from the dissolved phase. After the nano-TiO2 in the guts were cleared, the uptake rates
immediately recovered to the normal levels. Concurrent measurements of reactive oxygen
species (ROS) and metallothioneins (MTs) suggested that the increased metal uptake was mainly
due to the increased number of binding sites provided by nano-TiO2 presented in the guts.
Consistently, pre-exposure to nano-TiO2 increased the toxicity of aqueous Cd and Zn due to
enhanced uptake. Our study provides the evidence that nano-TiO2 in the guts of animals could
increase the uptake and toxicity of other contaminants.
Keywords: Nano-TiO2 ; Biokinetics; Daphnia magna; Sorption; Pre-exposure
Mei Menga, Bing Lib, Jun-juan Shaoa, Thanh Wanga, Bin Hea, Jian-bo Shia, Zhi-hong Yec,
Gui-bin Jianga. (a State Key Laboratory of Environmental Chemistry and Ecotoxicology,
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China, b Ecological Civilization Construction Committee of Guiyang, Guiyang
Research Academy of Environmental Sciences, Guiyang 550002, China, c State Key
Laboratory for Bio-control and Guangdong Key Laboratory of Plant Resources, School of
Life Sciences, Sun Yat-sen University, Guangzhou 510006, China). Accumulation of total
mercury and methylmercury in rice plants collected from different mining areas in China.
Environmental Pollution, Volume 184 (2014): 179–186
A total of 155 rice plants were collected from ten mining areas in three provinces of China
(Hunan, Guizhou and Guangdong), where most of mercury (Hg) mining takes place in China.
During the harvest season, whole rice plants were sampled and divided into root, stalk & leaf,
husk and seed (brown rice), together with soil from root zone. Although the degree of Hg
contamination varied significantly among different mining areas, rice seed showed the highest
ability for methylmercury (MeHg) accumulation. Both concentrations of total mercury (THg)
and MeHg in rice plants were significantly correlated with Hg levels in soil, indicating soil is
still an important source for both inorganic mercury (IHg) and MeHg in rice plants. The obvious
discrepancy between the distribution patterns of THg and MeHg reflected different pathways of
IHg and MeHg accumulation. Water soluble Hg may play more important role in MeHg
accumulation in rice plants.
Keywords: Total mercury; Methylmercury; Water soluble Hg; Rice plants; Accumulation
Jian Xua, b, Chang-Sheng Guoa, b, Yuan Zhanga, b., Wei Menga, b. (a State Key Laboratory of
Environmental Criteria and Risk Assessment, Chinese Research Academy of
Environmental Sciences, Beijing 100012, China, b Laboratory of Riverine Ecological
Conservation and Technology, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China). Bioaccumulation and trophic transfer of perfluorinated
compounds in a eutrophic freshwater food web. Environmental Pollution, Volume 184
(2014): 254–261
In this study, the bioaccumulation of perfluorinated compounds from a food web in Taihu Lake
in China was investigated. The organisms included egret bird species, carnivorous fish,
16
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omnivorous fish, herbivorous fish, zooplankton, phytoplankton, zoobenthos and white shrimp.
Isotope analysis by δ13C and δ15N indicated that the carnivorous fish and egret were the top
predators in the studied web, occupying trophic levels intermediate between 3.66 and 4.61, while
plankton was at the lowest trophic level. Perfluorinated carboxylates (PFCAs) with 9–12 carbons
were significantly biomagnified, with trophic magnification factors (TMFs) ranging from 2.1 to
3.7. The TMF of perfluorooctane sulfonate (PFOS) (2.9) was generally comparable to or lower
than those of the PFCAs in the same food web. All hazard ratio (HR) values reported for PFOS
and perfluorooctanoate (PFOA) were less than unity, suggesting that the detected levels would
not cause any immediate health effects to the people in Taihu Lake region through the
consumption of shrimps and fish.
Keywords: Bioaccumulation; Trophic transfer; Perfluorinated compounds; Food web
Chang Zhang1, 2 , Na Song2, Guang-Ming Zeng1, 2, Min Jiang1, Jia-Chao Zhang1, 2, XinJiang Hu1, 2, An-Wei Chen1, 2 and Jia-Mei Zhen1, 2. (1College of Environmental Science and
Engineering, Hunan University, Changsha, 410082, China, 2Key Laboratory of
Environmental Biology and Pollution Control (Hunan University), Ministry of Education,
Changsha, 410082, China. Email: zhangchang@hnu.edu.cn). Bioaccumulation of zinc,
lead, copper, and cadmium from contaminated sediments by native plant species and
Acrida cinerea in South China. Environmental Monitoring and Assessment, Volume 186
(3) (2014): 1735-1745
This research was conducted to search and identify spontaneously growing heavy metal-tolerant
plant species that are potentially useful for phytoremediation in contaminated sediment. Five
sites were selected for collection of plants growing on polluted shore (river bank) sediment of
the Xiang River, China. The concentrations of Zn, Pb, Cu and Cd in plants, sediments, and
grasshoppers were determined using flame atomic absorption spectrophotometer (AAS700,
Perkin-Elmer, USA). Considering translocation factor and bioaccumulation factor, Rumex
crispus (Polygonaceae), Rumex dentatus (Polygonaceae), and Lagopsis supina (Labiatae) could
be potentially useful for phytostabilization of metals. R. crispus can be considered potentially
useful for phytoextraction of Cd. In light of the biomagnification factors, grasshoppers are
deconcentrators for Pb and Cd, microconcentrators for Zn and macroconcentrators for Cu to the
plants, respectively. To the best of our knowledge, the present study is the first report on Zn, Pb,
Cu and Cd accumulation in R. crispus and L. supina, providing a pioneer contribution to the very
small volume of data available on the potential use of native plant species from contaminated
sediments in phytostabilization and phytoremediation technologies.
Keywords: Sediment contamination, Phytoremediation, Hyperaccumulator, Heavy metals
Hongxia Zhaoa, Guolong Zhanga, Sisi Liua, Baocheng Qub, Yanli Wanga, Dingfei Huc,
Jingqiu Jianga, Xie Quana, Jingwen Chena. (a Key Laboratory of Industrial Ecology and
Environmental Engineering (Ministry of Education), School of Environmental Science and
Technology, Dalian University of Technology, Dalian 116024, China, b Dalian Institute of
Product Quality Supervision & Inspection, Dalian 116021, China, c Department of Civil
and Environmental Engineering, 4105 Seamans Center, University of Iowa, Iowa City, IA
52242, USA). Bioaccumulation and elimination kinetics of hydroxylated polybrominated
diphenyl ethers (2′-OH-BDE68 and 4-OH-BDE90) and their distribution pattern in
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common carp (Cyprinus carpio). Journal of Hazardous Materials, Volume 274 (2014): 16–
23
Hydroxylated polybrominated diphenyl ethers (OH-PBDEs) have attracted wide concerns due to
their toxicities and universal presence in wildlife and humans. The relatively high Kow values of
OH-PBDEs imply these compounds may have a significant bioaccumulation potential, but so
far, the existing data provide little information regarding the kinetics of uptake and depuration in
any organisms. Here we exposed common carps separately to two OH-PBDEs, 2′-OH-BDE68
and 4-OH-BDE90, for 30 days (d) in a flow-through system, followed by a 60-d depuration
period in clean water to investigate compound-specific bioaccumulation and tissue distribution.
Two OH-PBDEs could accumulate in common carp, and the high concentration was observed in
liver or kidney. The uptake rates (k1) of two OH-PBDEs ranged from 0.15 to 21.3 d−1 in fish, and
the elimination rates (k2) ranged from 0.027 to 0.075 d−1, which leaded to their BCF values in
4.8–299.2 ranges. Half-lives ranged from 9.2 d to 25.6 d. The exposure concentration
significantly affected BCF values but didn’t change their relative compositions in liver, kidney
and muscle after a long exposure time. To our knowledge, this is the first study to systematically
assess uptake, depuration kinetics and tissue distribution for OH-PBDEs via a controlled
experimental animal model.
Keywords: OH-PBDEs; Bioconcentration; Distribution; Common carp
Chunsheng Lia, Wei Jianga, Ning Maa, Yinglian Zhua, b, Xiaoyan Donga, Dongfeng Wanga,
Xianghong Menga, Ying Xua. (a Laboratory of Food Chemistry and Nutrition, College of
Food Science and Engineering, Ocean University of China, Qingdao 266003, China,
b
College of Food Science and Engineering, Qingdao Agricultural University, Qingdao
266109, China). Bioaccumulation of cadmium by growing Zygosaccharomyces rouxii and
Saccharomyces cerevisiae. Bioresource Technology, Volume 155 (2014) : 116–121
Bioaccumulation via growing cells is a potential technique for heavy metal removal from food
materials. The cadmium bioaccumulation characteristics by growing Zygosaccharomyces rouxii
and Saccharomyces cerevisiae were investigated. Z. rouxii displayed powerful cadmium removal
ability at low cadmium concentrations, which mainly depended on the intracellular cadmium
bioaccumulation. The percentage of intracellular cadmium bioaccumulation of both yeasts
obviously decreased with the increase of initial biomass and cadmium concentrations. Low pH
and elevated concentrations of zinc and copper significantly decreased the intracellular cadmium
bioaccumulation of both yeasts but improved the cadmium tolerance and the cell-surface
cadmium bioaccumulation of Z. rouxii. Cadmium removal of Z. rouxii was improved by zinc and
copper conditionally. Z. rouxii that possessed more powerful cadmium tolerance and removal
ability at low pH and high concentration of competing ions can be developed into a potential
cadmium removal agent using in complex food environment in future.
Keywords: Zygosaccharomyces rouxii; Saccharomyces cerevisiae; Cadmium; Bioaccumulation;
Tolerance

Bioremediation
Juan F. Úbeda, María Maldonado, Ana I. Briones, Francisco J. González. (J. F. U ´ beda
(&) _ M. Maldonado _ A. I. Briones, Tecnologı´a de los Alimentos, IRICA, Universidad de
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Castilla La, Mancha, Avda Camilo Jose´ Cela, 10, 13071 Ciudad Real, Spain, e-mail:
juan.ubeda@uclm.es. F. J. Gonza´lez, Ingenierı´a Quı´mica, INQUIMA, Universidad de
Castilla La, Mancha, Avda Camilo Jose´ Cela, 10, 13071 Ciudad Real, Spain). Bioprospecting of Distillery Yeasts as Bio-control and Bio-remediation Agents. Current
Microbiology, Volume 68(5) (2014): 594-602
This work constitutes a preliminary study in which the capacity of non-Saccharomyces yeasts
isolated from ancient distilleries as bio-control agents against moulds and in the treatment of
waste waters contaminated by heavy metals—i.e. bio-remediation—is shown. In the first control
assays, antagonist effect between non-Saccharomyces yeasts, their extracts and supernatants
against some moulds, analysing the plausible (not exhaustive) involved factors were
qualitatively verified. In addition, two enzymatic degrading properties of cell wall plant
polymers, quitinolitic and pectinolitic, were screened. Finally, their use as agents of bioremediation of three heavy metals (cadmium, chromium and lead) was analysed semiquantitatively. The results showed that all isolates belonging to Pichia species effectively
inhibited all moulds assayed. Moreover, P. kudriavzevii is a good candidate for both bio-control
and bio-remediation because it inhibited moulds and accumulated the major proportion of the
three tested metals.
Hela Louati1, 3, Olfa Ben Said1, 2, Amel Soltani1, 2, Cristiana Cravo-Laureau2, Hugues
Preud’Homme4, Robert Duran2, Patricia Aissa1, Ezzeddine Mahmoudi1 and Olivier
Pringault1, 3. (1Laboratoire de Biosurveillance de l’Environnement, Faculté des Sciences de
Bizerte, 7021 Zarzouna, Tunisia, 2Equipe Environnement et Microbiologie, UMR CNRS
IPREM 5254 IBEAS, Université de Pau et des Pays de l’Adour, Avenue des Facultés, 64000
Pau Cedex, France, 3Laboratoire Ecosystèmes Marins Côtiers, UMR 5119 ECOSYM
CNRS-IRD-UM2-IFREMER, Université Montpellier 2, Place Eugène Bataillon, Case 093,
34095 Montpellier Cedex, France, 4Laboratoire de Chimie Analytique, Bio-inorganique et
Environnement UMR CNRS IPREM 5254, Université de Pau et des Pays de l’Adour, 2
Avenue
Angot,
64053
Pau
Cedex,
France.
Olivier
Pringault:
Email:
olivier.pringault@ird.fr). Impacts of bioremediation schemes for the mitigation of a lowdose anthracene contamination on free-living marine benthic nematodes. Ecotoxicology,
Volume 23(2) (2014): 201-212
A microcosm experiment was used to examine (1) the effects of different bioremediation
schemes on degradation of anthracene and the structure of free-living marine nematodes in a
lightly contaminated (4.5 µg g−1) sediment from Bizerte lagoon and (2) the responses of the
nematode community upon an artificial spiking of a low dose anthracene (1 µg g−1). For that
purpose sediment microcosms were incubated in laboratory for 40 days. Bioremediation
techniques decreased the anthracene contamination, and interestingly, biodegradation were more
efficient when anthracene was artificial supplied into the sediment suggesting that the addition of
bioavailable anthracene stimulated the bacterial community to adjust towards a PAH-degrading
community. Spiking with this low dose of anthracene provoked significant changes in the
nematode community structure and abundance, with the elimination of specific species such as
Mesacanthion diplechma, the decrease of the dominant species Oncholaimus campylocercoides
and the increase in abundance of opportunistic species such as Spirinia parasitifera. This would
suggest a low tolerance of the nematode community despite the presence of a weak anthracene
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contamination in the sediment that could have allow dominance of an anthracene tolerant
nematode species. Anthracene toxicity was alleviated in biostimulation treatments, leading to a
strong increase in nematode abundance, concomitantly with changes in the nematode community
structure; Prochromadorella neapolitana became the most abundant species.
Keywords: Free-living nematodes, Anthracene, Bioremediation, Community structure,
Microcosm experiment, Bizerte lagoon
Carla Silva1, Teresa Matamá1, 4, Nuno G. Azoia1, Catarina Mansilha2, Margarida Casal3
and Artur Cavaco-Paulo1. (1IBB—Institute for Biotechnology and Bioengineering, Centre
of Biological Engineering, Universidade do Minho, Campus de Gualtar, 4710-057 Braga,
Portugal, 2Chemical and Toxicology Laboratory, Department of Environmental Health,
Ricardo Jorge Institute, 4000-055 Porto, Portugal, 3CBMA—Centre of Molecular and
Environmental Biology, University of Minho, Campus Gualtar, 4710-057 Braga, Portugal,
4
CBMA—Centre of Molecular and Environmental Biology, Campus Gualtar, 4710-057
Braga, Portugal. Artur Cavaco-Paulo: Email: artur@deb.uminho.pt). Odorant binding
proteins: a biotechnological tool for odour control. Applied Microbiology and
Biotechnology, Volume 98(8) (2014): 3629-3638
The application of an odorant binding protein for odour control and fragrance delayed release
from a textile surface was first explored in this work. Pig OBP-1 gene was cloned and expressed
in Escherichia coli, and the purified protein was biochemically characterized. The IC50 values
(concentrations of competitor that caused a decay of fluorescence to half-maximal intensity)
were determined for four distinct fragrances, namely, citronellol, benzyl benzoate, citronellyl
valerate and ethyl valerate. The results showed a strong binding of citronellyl valerate,
citronellol and benzyl benzoate to the recombinant protein, while ethyl valerate displayed
weaker binding. Cationized cotton substrates were coated with porcine odorant binding protein
and tested for their capacity to retain citronellol and to mask the smell of cigarette smoke. The
immobilized protein delayed the release of citronellol when compared to the untreated cotton.
According to a blind evaluation of 30 assessors, the smell of cigarette smoke, trapped onto the
fabrics’ surface, was successfully attenuated by porcine odorant binding protein (more than 60 %
identified the weakest smell intensity after protein exposure compared to β-cyclodextrin-treated
and untreated cotton fabrics). This work demonstrated that porcine odorant binding protein can
be an efficient solution to prevent and/or remove unpleasant odours trapped on the large surface
of textiles. Its intrinsic properties make odorant binding proteins excellent candidates for
controlled release systems which constitute a new application for this class of proteins.
Keywords: Odour control, Fragrance, Controlled release, Lipid binding, Lipocalin
Muhammad Tausif Chaudhry1 , Muhammad Zohaib1, Naseem Rauf1, Subhe Sadiq Tahir2
and Shoukat Parvez2. (1Environmental Analytical Laboratory, National Physical &
Standards Laboratory, PCSIR, Islamabad, Pakistan. 2Pakistan Council of Scientific and
Industrial Research (PCSIR), Islamabad, Pakistan. Muhammad Tausif Chaudhry: Email:
tausif_chaudhry@yahoo.com): Biosorption characteristics of Aspergillus fumigatus for the
decolorization of triphenylmethane dye acid violet 49. Applied Microbiology and
Biotechnology, Volume 98(7) (2014):3133-3141
This study focuses on the possible use of Aspergillus fumigatus to remove acid violet 49 dye
(AV49) from aqueous solution. In batch biosorption experiments, the highest biosorption
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efficiency was achieved at pH 3.0, with biosorbent dosage of 3.0 gL−1 within about 30 min at 40
°C. The Langmuir and Freundlich models were able to describe the biosorption equilibrium of
AV49 onto fungal biomass with maximum dye uptake capacity 136.98 mg g−1. Biosorption
followed a pseudo-second-order kinetic model with high correlation coefficients (R2 > 0.99), and
the biosorption rate constants increased with increasing temperature. Thermodynamic
parameters indicated that the biosorption process was favorable, spontaneous, and endothermic
in nature, with insignificant entropy changes. Fourier transform infrared spectroscopy strongly
supported the presence of several functional groups responsible for dye–biosorbent interaction.
Fungal biomass was regenerated with 0.1 M sodium hydroxide and could be reused a number of
times without significant loss of biosorption activity. The effective decolorization of AV49 in
simulated conditions indicated the potential use of biomass for the removal of color
contaminants from wastewater.
Keywords: Biosorption, Dye, Fungi, Isotherm, Kinetics, Tripheny, lmethane
Jing Zhang1, Donghui Wen1 , Cui Zhao1 and Xiaoyan Tang1. (1College of Environmental
Sciences and Engineering, The Key Laboratory of Water and Sediment Sciences (Ministry
of Education), Peking University, Beijing, 100871, People’s Republic of China. Donghui
Wen: Email: dhwen@pku.edu.cn). Bioaugmentation accelerates the shift of bacterial
community structure against shock load: a case study of coking wastewater treatment by
zeolite-sequencing batch reactor. Applied Microbiology and Biotechnology, Volume 98(2)
(2014): 863-873
Bioaugmentation with degrading bacteria is an effective method to improve the treatment of
refractory industrial wastewater; nevertheless there were controversial opinions about the fate of
inoculated bacteria and microbial community dynamics. In this study, two lab-scale sequencing
batch reactors filled with modified zeolite were used to treat a coking wastewater with pyridine
and quinoline shock load, and a bacterial consortium containing three degrading strains was
added in one reactor for bioaugmentation. During 120-day operation, the bioaugmented reactor
removed over 99 % pyridine, 99 % quinoline, 85 % TOC, 65 % COD, and 95 % NO3−-N with
higher resistance to the shock load than the non-bioaugmented reactor. Based on the terminal
restriction fragment length polymorphism of 16S rDNA, bacterial community diversity increased
in the bioaugmented reactor. Principal component analysis revealed that, to cope with the shock
load, the indigenous bacterial community recovered to the initial structure by acclimatizing itself
constantly to the inhospitable environment; but bioaugmentation accelerated the shift of whole
bacterial community, resulting in a far different structure from the initial one. Canonical
correspondence analysis indicated that the environmental parameters of pyridine, quinoline,
TOC, and NO3−-N had close negative correlations with bioaugmentation; and NH3-N and COD
were the main parameters to impact on the bacterial community changes and treatment
efficiency.
Keywords: Bioaugmentation, Bacterial community structure, T-RFLP, Coking waste, water,
Zeolite-sequencing batch reactor, Shock load
Chang-Ho Kang1, Sang-Hyun Han1, YuJin Shin1, Soo Ji Oh1 and Jae-Seong So1.
(1Department of Biological Engineering, Inha University, 100 Inharo, Nam-gu, Incheon,
402-751, South Korea. Jae-Seong So: Email: sjaeseon@inha.ac.kr). Bioremediation of Cd
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by Microbially Induced Calcite Precipitation. Applied Biochemistry and Biotechnology,
Volume 172(6) (2014): 2907-2915
Contamination by Cd is a significant environmental problem. Therefore, we examined Cd
removal from an environmental perspective. Ureolysis-driven calcium carbonate precipitation
has been proposed for use in geotechnical engineering for soil remediation applications. In this
study, 55 calcite-forming bacterial strains were newly isolated from various environments.
Biomineralization of Cd by calcite-forming bacteria was investigated in laboratory-scale
experiments. A simple method was developed to determine the effectiveness of microbially
induced calcite precipitation (MICP). Using this method, we determined the effectiveness of
biomineralization for retarding the flow of crystal violet through a 25-mL column. When the
selected bacteria were analyzed using an inductively coupled plasma optical emission
spectrometer, high removal rates (99.95 %) of Cd were observed following incubation for 48 h.
Samples of solids that formed in the reaction vessels were examined using a scanning electron
microscope. The CdCO3 compounds primarily showed a spherical shape. The results of this
study demonstrate that MICP-based sequestration of soluble heavy metals via coprecipitation
with calcite may be useful for toxic heavy metal bioremediation.
Keywords: Cd-MICP-Calcite-Urease-Bioremediation
Lidiane Pereira de Albuquerque1, Giselly Maria de Sá Santana1, Thiago Henrique
Napoleão1, Luana Cassandra Breitenbach Barroso Coelho1, Márcia Vanusa da Silva1 and
Patrícia Maria Guedes Paiva1. (1Departamento de Bioquímica, Centro de Ciências
Biológicas, Universidade Federal de Pernambuco, Recife, Pernambuco, 50670-420, Brazil.
Patrícia Maria Guedes Paiva: Email: ppaivaufpe@yahoo.com.br). Antifungal Activity of
Microgramma vacciniifolia Rhizome Lectin on Genetically Distinct Fusarium oxysporum f.
sp. lycopersici Races. Applied Biochemistry and Biotechnology, Volume 172(2) (2014):
1098-1105
Fusarium oxysporum f. sp. lycopersici races 1, 2, and 3 deteriorate tomato crops since they cause
a vascular wilt. Lectins are carbohydrate-binding proteins with hemagglutinating and antifungal
activities. This work reports that Microgrammavacciniifolia rhizome lectin (MvRL) inhibits F.
oxysporum f. sp. lycopersici race 3 growth (61 %) more intensely than of races 1 (55 %) and 2
(45 %). The hemagglutinating activity of MvRL was inhibited by glycoprotein preparations from
mycelia of races 1, 2, and 3, and these data indicate that lectin carbohydrate-binding sites
recognized glycosylated molecules from races. Inter-simple sequence repeat (ISSR) marker
system showed that race 3 is genetically distinct from races 1 and 2, and thus the highest
sensitiveness of F. oxysporum f. sp. lycopersici race 3 to MvRL may be due to molecular
characteristics of this race.
Keywords: Microgramma vacciniifolia-Rhizome
oxysporum f. sp. Lycopersici-ISSR

lectin-Antifungal

activity-Fusarium

Fuhong Sun1, Yuanbo Yan1, Haiqing Liao1, Yingchen Bai1, Baoshan Xing2 and Fengchang
Wu1. (1State Key Laboratory of Environmental Criteria and Risk Assessment, and State
Environmental Protection Key Laboratory for Lake Pollution Control, Chinese Research
Academy of Environmental Sciences, Beijing, 100012, China, 2Department of Plant, Soil,
and Insect Sciences, University of Massachusetts, Amherst, MA 01003, USA. Email:
wufengchang@vip.skleg.cn). Biosorption of antimony(V) by freshwater cyanobacteria
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Microcystis from Lake Taihu, China: effects of pH and competitive ions. Environmental
Science and Pollution Research, Volume 21 (9) (2014): 5836-5848
There is limited knowledge available on metalloid biosorption by freshwater algae. In this study,
biosorption properties of anionic Sb(OH) 6−by naturally occurring cyanobacteria Microcystis
were investigated as a function of initial pH, biosorbent dosage, contact time, and addition
sequences of competitive ions, and their binding mechanisms were discussed. The biosorption
process was fast and equilibrium was reached at 2 h. Sb(V) biosorption decreased with the
increase of pH and the optimum pH range was 2.5–3.0, which corresponded with the changes of
surface charges of the cell wall of Microcystis. The biosorption data satisfactorily followed the
Freundlich model. The simultaneous addition of H2PO4− and Ca2+ enhanced Sb(V) biosorption,
while NO3− greatly inhibited the biosorption, compared with single Sb(V) addition. The initial
addition of the competitive ions reduced Sb(V) biosorption at higher Sb(V) concentrations,
compared with simultaneous addition. A fraction of biosorbed Sb(V) was replaced by the
competitive ions which were added subsequently, and the exchange only occurred at higher
concentrations of Sb(V). 1.0 mol/L HCl demonstrated the highest desorption efficiency.
Speciation analyses indicated that no reduction of Sb(V) into Sb(III) occurred. Based on the
results of zeta potential and attenuated total reflection infrared spectroscopy spectra, Sb(OH)
−
6 bound to the biomass through electrostatic attraction and surface complexation, and amino,
carboxyl, and hydroxyl groups were involved in the biosorption process. The study suggest that
Microcystis from cyanobacteria blooms could be used as a potential biosorbent to remove Sb(V)
from effluents at environmentally relevant concentrations (≤10.0 mg/L).
Keywords: Cyanobacteria Microcystis-Biosorption-Antimony-Competitive ions-Sequential
addition-Complexation
Nazaré Couto1 , Janne Fritt-Rasmussen2, 3, Pernille E. Jensen2, Mads Højrup2, Ana P.
Rodrigo2, 4 and Alexandra B. Ribeiro1. (1CENSE, Departamento de Ciências e Engenharia
do Ambiente, Faculdade de Ciências e Tecnologia, Universidade Nova de Lisboa, Caparica,
Portugal, 2Department of Civil Engineering, Technical University of Denmark, Lyngby,
Denmark, 3Arctic Research Centre, Department of Bioscience, Aarhus University,
Roskilde, Denmark, 4Departamento de Ciências e Engenharia do Ambiente, Faculdade de
Ciências e Tecnologia, Universidade Nova de Lisboa, Caparica, Portugal. Email:
md.couto@fct.unl.pt). Suitability of oil bioremediation in an Artic soil using surplus
heating from an incineration facility. Environmental Science and Pollution Research,
Volume 21(9) (2014): 6221-6227
A 168-day period field study, carried out in Sisimiut, Greenland, assessed the potential to
enhance soil remediation with the surplus heating from an incineration facility. This approach
searches a feasible ex situ remediation process that could be extended throughout the year with
low costs. Individual and synergistic effects of biostimulation were also tested, in parallel. An
interim evaluation at the end of the first 42 days showed that biostimulation and active heating,
as separate treatments, enhanced petroleum hydrocarbon (PHC) removal compared to natural
attenuation. The coupling of both technologies was even more effective, corroborating the
benefits of both techniques in a remediation strategy. However, between day 42 and day 168,
there was an opposite remediation trend with all treatments suggesting a stabilization except for
natural attenuation, where PHC values continued to decrease. This enforces the “self-
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purification” capacity of the system, even at low temperatures. Coupling biostimulation with
active heating was the best approach for PHC removal, namely for a short period of time (42
days). The proposed remediation scheme can be considered a reliable option for faster PHC
removal with low maintenance and using “waste heating” from an incineration facility.
Keywords: Arctic-Bioremediation-Biostimulation-Oil contamination-Surplus heat
Ying Zhang1 , Shijie Ge1, Mingyue Jiang1, Zhao Jiang1, Zhigang Wang1 and Bingbing Ma1.
(1School of Resources & Environment, Northeast Agricultural University, Harbin, 150030,
People’s Republic of China. Email: zhangyinghr@hotmail.com). Combined bioremediation
of atrazine-contaminated soil by Pennisetum and Arthrobacter sp. strain DNS10.
Environmental Science and Pollution Research, Volume 21(9) (2014): 6234-6238
Strain DNS10 was isolated from the black soil collected from the northeast of China which had
been cultivated with atrazine as the sole nitrogen source. Pennisetum is a common plant in
Heilongjiang Province of China. The main objective of this paper was to evaluate the efficiency
of plant–microbe joint interactions (Arthrobacter sp. DNS10 + Pennisetum) in atrazine
degradation compared with single-strain and single-plant effects. Plant–microbe joint
interactions degraded 98.10 % of the atrazine, while single strain and single plant only degraded
87.38 and 66.71 % after a 30-day experimental period, respectively. The results indicated that
plant–microbe joint interactions had a better degradation effect. Meanwhile, we found that
plant–microbe joint interactions showed a higher microbial diversity. The results of microbial
diversity illustrated that the positive effects of cropping could improve soil microbial growth and
activity. In addition, we planted atrazine-sensitive plants (soybean) in the soil after repair. The
results showed that soybean growth in soil previously treated with the plant–microbe joint
interactions treatment was better compared with other treatments after 20 days of growth. This
was further proved that the soil is more conducive for crop cultivation. Hence, plant–microbe
joint interactions are considered to be a potential tool in the remediation of atrazinecontaminated soil.
Keywords: Atrazine (AT) - Enhance bioremediation-Pennisetum - Plant–microbe joint
interactions - Strain DNS10 - Ecological safety
Mario Malagoli1, Virginia Rossignolo1, Nico Salvalaggio1 and Michela Schiavon1.
(1Department of Agronomy, Food, Natural Resources, Animal and Environment,
University of Padova, Agripolis—Viale dell’Università, 16, 35020 Legnaro, Padua, Italy.
Email: mario.malagoli@unipd.it). Potential for phytoextraction of copper by Sinapis alba
and Festuca rubra cv. Merlin grown hydroponically and in vineyard soils. Environmental
Science and Pollution Research, Volume 21 (5) (2014): 3294-3303
The extensive use of copper-bearing fungicides in vineyards is responsible for the accumulation
of copper (Cu) in soils. Grass species able to accumulate Cu could be cultivated in the vineyard
inter-rows for copper phytoextraction. In this study, the capacity of Festuca rubra cv Merlin and
Sinapis alba to tolerate and accumulate copper (Cu) was first investigated in a hydroponic
system without the interference of soil chemical–physical properties. After the amendment of Cu
(5 or 10 mg Cu l−1) to nutrient solution, shoot Cu concentration in F. rubra increased up to
108.63 mg Cu kg−1 DW, more than three times higher than in S. alba (31.56 mg Cu kg−1 DW).
The relationship between Cu concentration in plants and external Cu was dose-dependent and
species specific. Results obtained from the hydroponic experiment were confirmed by growing
24
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plants in pots containing soil collected from six Italian vineyards. The content of soil organic
matter was crucial to enhance Cu tolerance and accumulation in the shoot tissues of both plant
species. Although S. alba produced more biomass than F. rubra in most soils, F. rubra
accumulated significantly more Cu (up to threefold to fourfold) in the shoots. Given these
results, we recommended that F. rubra cv Merlin could be cultivated in the vineyard rows to
reduce excess Cu in vineyard soils.
Keywords: Copper-Vineyard-Festuca rubra-Sinapis alba-Phytoextraction
Dina M. Al-Mailem1, Mohamed Eliyas1 and Samir Radwan1. (1Department of Biological
Sciences, Faculty of Science, Kuwait University, PO Box 5969, Safat, 13060 Kuwait City,
Kuwait. Email: samir.radwan@ku.edu.kw). Enhanced bioremediation of oil-polluted,
hypersaline, coastal areas in Kuwait via vitamin-fertilization. Environmental Science and
Pollution Research, Volume 21 (5) (2014): 3386-3394
There is no research published sofar on managements that could bioremediate hypersaline soils
and water polluted with hydrocarbons. The objective of this study was to assess the effect of
vitamin amendment on hydrocarbon removal by microorganisms indigenous to such hypersaline
environments. We used in this study ten hydrocarbonoclastic bacterial species and five archaeal
species that had been isolated by the conventional plating method on media containing oil as a
sole carbon source, from a hypersaline (3–4 M NaCl) coastal area in Kuwait, and characterized
by sequencing of their 16S rRNA coding genes. The oil and pure hydrocarbon consumption was
measured by gas–liquid chromatography. The oil and pure hydrocarbon consumption potential
of all microorganisms in media with hypersalinity was enhanced by vitamin fertilization. This
was true for individual microorganisms in pure cultures as well as for microbial consortia in
hypersaline soil and water samples used as inocula. Most effective vitamins were thiamin,
pyridoxine and vitamin B12. Vitamin fertilization using vitamin rich wastes or byproducts could
be an effective practice for enhancing bioremediation of oil contaminated hypersaline
environments.
Keywords: Archaea-Bacteria – Bioremediation - Hydrocarbon pollutants - Hypersaline
environments - Vitamins
Izabela Reis1, 2, C. Marisa R. Almeida1 , Catarina M. Magalhães1, Jaqueline Cochofel1, 2,
Paula Guedes1, 2, M. Clara P. Basto2, Adriano A. Bordalo1, 3 and Ana P. Mucha1.
(1CIMAR/CIIMAR—Centro Interdisciplinar de Investigação Marinha e Ambiental,
Universidade do Porto, Rua dos Bragas, 289, 4050-123 Porto, Portugal, 2CIMAR/CIIMAR
and Faculdade de Ciências, Universidade do Porto, Rua do Campo Alegre, 4169-007 Porto,
Portugal, 3Laboratório de Hidrobiologia, Instituto de Ciências Biomédicas, Universidade
do Porto (ICBAS-UP), Rua Viterbo Ferreira, 228, 4050-313 Porto, Portugal. Email:
calmeida@ciimar.up.pt). Bioremediation potential of microorganisms from a sandy beach
affected by a major oil spill. Environmental Science and Pollution Research, Volume 21(5)
(2014): 3634-3645
The aim of this work was to evaluate the bioremediation potential of microorganisms from
intertidal sediments of a sandy beach affected by a major oil spill 7 years before and subject to
chronic petroleum contamination since then. For that, the response of microorganisms to a new
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oil contamination was assessed in terms of community structure, abundance, and capacity to
degrade hydrocarbons. Experiments were carried out under laboratory-controlled conditions by
mixing sediment with crude oil with three different nitrogen supplementations in 50 ml serum
bottles under constant shake for 15 days. Autochthonous microorganisms were able to respond
to the new oil contamination by increasing their abundance (quantified by DAPI) and changing
the community structure (evaluated by DGGE). This response was particularly clear for some
specific bacterial groups such as Pseudomonas, Actinomycetales, and Betaproteobacteria. These
communities presented an important potential for hydrocarbon degradation (up to 85 % for TPHs
and 70 % for total PAHs), being the biodegradation stimulated by addition of an appropriate
amount of nitrogen.
Keywords: Oil contamination-Hydrocarbons-Microbial communities-Hydrocarbon degradersDGGE
Tatiana Simonetto Colla1, Robson Andreazza2, Francielle Bücker1, Marcela Moreira de
Souza1, Letícia Tramontini1, Gerônimo Rodrigues Prado1, Ana Paula Guedes Frazzon1,
Flávio Anastácio de Oliveira Camargo3 and Fátima Menezes Bento1. (1Department of
Microbiology, Federal University of Rio Grande do Sul, Porto Alegre, Rio Grande do Sul,
Brazil, 2Center of Engineer, Federal University of Pelotas, 1734 Almirante Barroso,
Pelotas, 96010-280, Rio Grande do Sul, Brazil, 3Department of Soil, Laboratory of Soil
Microbiology, Federal University of Rio Grande do Sul, Porto Alegre, Rio Grande do Sul,
Brazil. Email: robsonandreazza@yahoo.com.br). Bioremediation assessment of diesel–
biodiesel-contaminated soil using an alternative bioaugmentation strategy. Environmental
Science and Pollution Research, Volume 21 (4) (2014): 2592-2602
This study investigated the effectiveness of successive bioaugmentation, conventional
bioaugmentation, and biostimulation of biodegradation of B10 in soil. In addition, the structure
of the soil microbial community was assessed by polymerase chain reaction-denaturing gradient
gel electrophoresis. The consortium was inoculated on the initial and the 11th day of incubation
for successive bioaugmentation and only on the initial day for bioaugmentation and conventional
bioaugmentation. The experiment was conducted for 32 days. The microbial consortium was
identified based on sequencing of 16S rRNA gene and consisted as Pseudomonas aeruginosa,
Achromobacter xylosoxidans, and Ochrobactrum intermedium. Nutrient introduction
(biostimulation) promoted a positive effect on microbial populations. The results indicate that
the edaphic community structure and dynamics were different according to the treatments
employed. CO2 evolution demonstrated no significant difference in soil microbial activity
between biostimulation and bioaugmentation treatments. The total petroleum hydrocarbon
(TPH) analysis indicated a biodegradation level of 35.7 and 32.2 % for the biostimulation and
successive bioaugmentation treatments, respectively. Successive bioaugmentation displayed
positive effects on biodegradation, with a substantial reduction in TPH levels.
Keywords: Biodegradation-Successive bioaugmentation-Biostimulation-Microbial consortium
Chibuike Chigbo1 and Lesley Batty1. (1School of Geography, Earth and Environmental
Sciences,
University
of
Birmingham,
Birmingham,
UK.
Email:
chuddychigbo@yahoo.com). Phytoremediation for co-contaminated soils of chromium and
benzo[a]pyrene using Zea mays L. Environmental Science and Pollution Research, Volume
21 (4) (2014): 3051-3059
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A greenhouse experiment was carried out to investigate the single effect of benzo[a]pyrene
(B[a]P) or chromium (Cr) and the joint effect of Cr–B[a]P on the growth of Zea mays, its uptake
and accumulation of Cr, and the dissipation of B[a]P over 60 days. Results showed that single or
joint contamination of Cr and B[a]P did not affect the plant growth relative to control treatments.
However, the occurrence of B[a]P had an enhancing effect on the accumulation and translocation
of Cr. The accumulation of Cr in shoot of plant significantly increased by ≥ 79 % in 50 mg kg−1
Cr–B[a]P (1, 5, and 10 mg kg−1) treatments and by ≥ 86 % in 100 mg kg−1 Cr–B[a]P (1, 5, and
10 mg kg−1) treatments relative to control treatments. The presence of plants did not enhance the
dissipation of B[a]P in lower (1and 5 mg kg−1) B[a]P contaminated soils; however, over 60 days
of planting Z. mays seemed to enhance the dissipation of B[a]P by over 60 % in 10 mg kg−1
single contaminated soil and by 28 to 41 % in 10 mg kg−1B[a]P co-contaminated soil. This
suggests that Z. mays might be a useful plant for the remediation of Cr–B[a]P co-contaminated
soil.
Keywords: Cr - B[a]-Pdissipation - Z. Mays - Co-contamination – Concentration
Taru Lehtinen1, 2 , Anu Mikkonen3, Bergur Sigfusson4, Kristín Ólafsdóttir5, Kristín Vala
Ragnarsdóttir1 and Rannveig Guicharnaud6, 7. (1Faculty of Earth Sciences, University of
Iceland, Askja, Sturlugata 7, 101 Reykjavik, Iceland, 2Department of Environmental
Sciences, Agricultural University of Iceland, Hvanneyri, 311 Borgarnes, Iceland,
3
Department of Food and Environmental Sciences, University of Helsinki, P.O. Box 56,
00014 Helsinki, Finland, 4Reykjavik Energy, Bæjarhálsi 1, 110 Reykjavík, Iceland,
5
Department of Pharmacology and Toxicology, University of Iceland, Hofsvallagata 53, 107
Reykjavík, Iceland, 6Department of Land Resources, Agricultural University of Iceland,
Hvanneyri, 311 Borgarnes, Iceland, 7Land Resource Management Unit, Soil Action,
Institute for Environment & Sustainability (IES), European Commission–DG JRC, Via E.
Fermi, 2749, 21027 Ispra, VA, Italy. Email: tmk2@hi.is). Bioremediation trial on aged
PCB-polluted soils—a bench study in Iceland. Environmental Science and Pollution
Research, Volume 21 (3) (2014): 1759-1768
Polychlorinated biphenyls (PCBs) pose a threat to the environment due to their high adsorption
capacity to soil organic matter, stability and low reactivity, low water solubility, toxicity and
ability to bioaccumulate. With Icelandic soils, research on contamination issues has been very
limited and no data has been reported either on PCB degradation potential or rate. The goals of
this research were to assess the bioavailability of aged PCBs in the soils of the old North Atlantic
Treaty Organization facility in Keflavík, Iceland and to find the best biostimulation method to
decrease the pollution. The effectiveness of different biostimulation additives (N fertiliser, white
clover and pine needles) at different temperatures (10 and 30 °C) and oxygen levels (aerobic and
anaerobic) were tested. PCB bioavailability to soil fauna was assessed with earthworms (Eisenia
foetida). PCBs were bioavailable to earthworms (bioaccumulation factor 0.89 and 0.82 for
earthworms in 12.5 ppm PCB soil and in 25 ppm PCB soil, respectively), with less chlorinated
congeners showing higher bioaccumulation factors than highly chlorinated congeners.
Biostimulation with pine needles at 10 °C under aerobic conditions resulted in nearly 38 %
degradation of total PCBs after 2 months of incubation. Detection of the aerobic PCB degrading
bphA gene supports the indigenous capability of the soils to aerobically degrade PCBs. Further
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research on field scale biostimulation trials with pine needles in cold environments is
recommended in order to optimise the method for onsite remediation.
Keywords: PCB - Aerobic bioremediation - Anaerobic bioremediation - Cold regions - Bench
study - Volcanic soils – Bioavailability
Xiao-ming Wan1, 2, Mei Lei1, Tong-bin Chen1, Guang-dong Zhou1, 2, Jun Yang1, Xiao-yong
Zhou1, Xi Zhang1, 2 and Rui-xiang Xu1. (1Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences, Beijing, 100101, China, 2University of
Chinese Academy of Sciences, Beijing, 100049, China. Email: leim@igsnrr.ac.cn).
Phytoremediation potential of Pteris vittata L. under the combined contamination of As
and Pb: beneficial interaction between As and Pb. Environmental Science and Pollution
Research, Volume 21(1) (2014): 325-336
The frequent co-existence of arsenic (As) and lead (Pb) necessitates the investigation of clean-up
technologies for multi-metal(loid)s. Field survey and hydroponic experiments were conducted to
elucidate the co-accumulation of As and Pb in Pteris vittata L. The P. vittata population isolated
from a Pb–Zn mine in Yunnan province, China is a potential extractor of As and Pb cocontamination. Hydroponic experiment found that the highest frond As and Pb concentrations in
mining population of P. vittata reached 12.2 and 0.99 g kg−1, respectively. The interaction
between As and Pb in P. vittata was further more disclosed. Pb (2 mg L−1) improved the frond
As concentration by 60 to 150 % in mining populations of P. vittata. Micro-X-ray absorption
spectroscopy indicated that under the combined exposure of As and Pb, the As content in the
rhizoid epidermis increased by about 10-fold, and the As(V) percentage increased in each
rhizoid tissue, as compared with that under As exposure alone. The co-absorption of As and Pb
on the epidermis and the enhanced transportation of As(V) from epidermis into the rhizoid were
suggested to contribute to the increased As accumulation.
Keywords: Arsenic- Interaction – Lead - Mining population - Pteris vittata L. –
Phytoremediation
Shanmugaprakash Muthusamy1, Sivakumar Venkatachalam2, Prasana Manikanda
Kartick Jeevamani1 and Nandusha Rajarathinam1. (1Downstream Processing Laboratory,
Department of Biotechnology, Kumaraguru College of Technology, Coimbatore, India,
641049, 2Department of Food Technology, Kongu Engineering College, Perundurai, Erode,
India, 638052. Corresponding author: Email: sunbioin@gmail.com, Email:
drvsivakumar@yahoo.com). Biosorption of Cr(VI) and Zn(II) ions from aqueous solution
onto the solid biodiesel waste residue: mechanistic, kinetic and thermodynamic studies.
Environmental Science and Pollution Research, Volume 21(1) (2014): 593-608
In this present study, the biosorption of Cr(VI) and Zn(II) ions from synthetic aqueous solution
on defatted Jatropha oil cake (DJOC) was investigated. The effect of various process parameters
such as the initial pH, adsorbent dosage, initial metal ion concentration and contact time has
been studied in batch-stirred experiments. Maximum removal of Cr(VI) and Zn(II) ions in
aqueous solution was observed at pH 2.0 and pH. 5.0, respectively. The removal efficiency of
Cr(VI) and Zn(II) ions from the aqueous solution was found to be 72.56 and 79.81 %,
respectively, for initial metal ion concentration of 500 mg/L at 6 g/L dosage concentration. The
biosorbent was characterized by Fourier transform infrared, scanning electron microscopy and
zero point charge. Equilibrium data were fitted to the Langmuir, Freundlich, Temkin and
28

Abstract Vol. No. 24, June 2014

ENVIS Centre on Environmental Biotechnology

Dubinin–Radushkevich isotherm models and the best fit is found to be with the Freundlich
isotherm for both Cr(VI) and Zn(II) metal ions. The kinetic data obtained at different metal ion
concentration have been analysed using the pseudo-first-order, pseudo-second-order and
intraparticle diffusion models and were found to follow the pseudo-second-order kinetic model.
The values of mass transfer diffusion coefficients (De) were determined by Boyd model and
compared with literature values. Various thermodynamic parameters, such as ΔG°, ΔH° and
ΔS°, were analysed using the equilibrium constant values (Ke) obtained from experimental data
at different temperatures. The results showed that biosorption of Cr(VI) and Zn(II) ions onto the
DJOC system is more spontaneous and exothermic in nature. The results indicate that DJOC was
shown to be a promising adsorbent for the removal of Cr(VI) and Zn(II) ions from aqueous
solution.
Keywords: Biosorbent - Cr(VI) – Diffusivity – FTIR – Isotherm – Kinetics – Mechanism Zn(II)
Pan Guo1, Ting Wang2, Yanli Liu1, Yan Xia1, Guiping Wang1, Zhenguo Shen1 and Yahua
Chen1. (1College of Life Sciences, Nanjing Agricultural University, Nanjing, 210095, China,
2
Foreign Language Institute, Nanjing Agricultural University, Nanjing, 210095, China.
Email: yahuachen@njau.edu.cn). Phytostabilization potential of evening primrose
(Oenothera glazioviana) for copper-contaminated sites. Environmental Science and
Pollution Research, Volume 21(1) (2014): 631-640
A field investigation, field experiment, and hydroponic experiment were conducted to evaluate
feasibility of using Oenothera glazioviana for phytostabilization of copper-contaminated soil. In
semiarid mine tailings in Tongling, Anhui, China, O. glazioviana, a copper excluder, was a
dominant species in the community, with a low bioaccumulation factor, the lowest copper
translocation factor, and the lowest copper content in seed (8 mg kg−1). When O. glazioviana was
planted in copper-polluted farmland soil in Nanjing, Jiangsu, China, its growth and development
improved and the level of γ-linolenic acid in seeds reached 17.1 %, compared with 8.73 % in
mine tailings. A hydroponic study showed that O. glazioviana had high tolerance to copper, low
upward transportation capacity of copper, and a high γ-linolenic acid content. Therefore, it has
great potential for the phytostabilization of copper-contaminated soils and a high commercial
value without risk to human health.
Keywords: Oenothera glazioviana - Mine tailings – Copper - Copper excluderγ- y-Linolenic
acid - Phytostabilization
Patrick Höhener1, Violaine Ponsin1, 2. (1 Aix-Marseille Université-CNRS, Laboratoire
Chimie Environnement FRE 3416, Marseille, France, 2 French Environment and Energy
Management Agency, 20 avenue du Grésillé, BP 90406, Angers Cedex 01, France). In situ
vadose zone bioremediation. Current Opinion in Biotechnology, Volume 27 (2014): 1–7
Contamination of the vadose zone with various pollutants is a world-wide problem, and often
technical or economic constraints impose remediation without excavation. In situ bioremediation
in the vadose zone by bioventing has become a standard remediation technology for light spilled
petroleum products. In this review, focus is given on new in situ bioremediation strategies in the
vadose zone targeting a variety of other pollutants such as perchlorate, nitrate, uranium,
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chromium, halogenated solvents, explosives and pesticides. The techniques for biostimulation of
either oxidative or reductive degradation pathways are presented, and biotransformations to
immobile pollutants are discussed in cases of non-degradable pollutants. Furthermore, research
on natural attenuation in the vadose zone is presented.
Zhu Lia, b, Longhua Wua, Pengjie Hua, Yongming Luoa, c, Hao Zhangd, Peter Christiea.
(aKey Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science,
Chinese Academy of Sciences, Nanjing 210008, People's Republic of China, b University of
Chinese Academy of Sciences, Beijing 100049, People's Republic of China, c Yantai
Institute of Coastal Zone Research, Yantai 264003, People's Republic of China, d Lancaster
Environment Centre, Lancaster University, Lancaster LA1 4YQ, United Kingdom).
Repeated phytoextraction of four metal-contaminated soils using the cadmium/zinc
hyperaccumulator Sedum plumbizincicola. Environmental Pollution, Volume 189 (2014):
176–183
A cadmium/zinc hyperaccumulator extracted metals from four contaminated soils over three
years in a glasshouse experiment. Changes in plant metal uptake and soil total (aqua regiaextractable) and available metals were investigated. Plant Cd concentrations in a high-Cd acid
soil and plant Zn concentrations in two acid soils decreased during repeated phytoextraction and
were predicted by soil available metal concentrations. However, on repeated phytoextraction,
plant Cd concentrations remained constant in lightly Cd-polluted acid soils, as did plant Cd and
Zn in alkaline soils, although soil available metal concentrations decreased markedly. After
phytoextraction acid soils showed much higher total metal removal efficiencies, indicating
possible suitability of phytoextraction for acid soils. However, DGT-testing, which takes soil
metal re-supply into consideration, showed substantial removal of available metal and distinct
decreases in metal supply capacity in alkaline soils after phytoextraction, suggesting that a
strategy based on lowering the bioavailable contaminant might be feasible.
Keywords: Phytoremediation; Metal bioavailability; Bioavailable contaminated stripping
(BCS); Diffusive gradients in thin-films (DGT)
Claudia Rojas, Carmen Enid Martínez, Mary Ann Bruns. (Dept. of Ecosystem Science and
Management, 116 Agricultural Sciences and Industries Building, The Pennsylvania State
University, University Park, PA 16803, USA). Fe biogeochemistry in reclaimed acid mine
drainage precipitates—Implications for phytoremediation. Environmental Pollution,
Volume 184 (2014): 231–237
At a 50-year-old coal mine drainage barrens in central Pennsylvania, USA, we evaluated the
biogeochemistry of acidic, Fe(III)oxy(hydr)oxide precipitates in reclaimed plots and compared
them to untreated precipitates in control areas. Reclaimed plots supported successional
vegetation that became established after a one-time compost and lime treatment in 2006, while
control plots supported biological crusts. Precipitates were sampled from moist yet unsaturated
surface layers in an area with lateral subsurface flow of mine drainage above a fragipan. Fe(II)
concentrations were three- to five-fold higher in reclaimed than control precipitates. Organically
bound Fe and amorphous iron oxides, as fractions of total Fe, were also higher in reclaimed than
control precipitates. Estimates of Fe-reducing and Fe-oxidizing bacteria were four- to tenfold
higher in root-adherent than both types of control precipitates. By scaling up measurements from
experimental plots, total Fe losses during the 5-yr following reclamation were estimated at 45 t
Fe ha−1 yr−1.
30

Abstract Vol. No. 24, June 2014

ENVIS Centre on Environmental Biotechnology

Keywords: Acid mine drainage; Reclamation; Iron oxides; Fe(II) reduction; Biological crusts
Neda Akbarzadeh, Mansour Shariati. (Department of Biology, University of Isfahan,
Hezarjarib St., Isfahan, Iran). Aluminum remediation from medium by Dunaliella.
Ecological Engineering, Volume 67 (2014): 76–79
The ability of two Dunaliella salina strains (AS-B1 and IR-1) and Dunaliella bardawil (UTEX2538) in the sedimentation of different concentrations (0, 500, 1000, 2000, 3000 and 4000 µM)
of aluminum were studied for duration 120 min. In these strains, increase in aluminum
concentration was concomitant with the reduction of cell number in supernatant as the index of
the sediment aluminum by algal cells-Al3+ ions binding; cell agglutination and sedimentation
caused by presence of aluminum. The ability of D. bardawil was higher in sedimentation of
aluminum. The results of adding EDTA to cell suspensions for binding the aluminum confirmed
the role of binding algal cells to aluminum in cell agglutination and sedimentation and
consequently aluminum bioremediation. In addition, the results imply that the cell agglutination
and sedimentation in D. bardawil is higher than Dunaliella salina. It seems this strain has a
greater capability for sedimentation of aluminum and can utilize aluminum from aquatic
environments for bioremediation.
Keywords: Dunaliella; D. salina; D. bardawil; Heavy metal; Aluminum; Bioremediation; Cell
agglutination
Devlina Das1, R. Vimala1, Nilanjana Das. (School of Biosciences and Technology,
Bioremediation Laboratory, VIT University, Vellore 632014, Tamil Nadu, India).
Biosorption of Zn(II) onto Pleurotus platypus: 5-Level Box–Behnken design, equilibrium,
kinetic and regeneration studies. Ecological Engineering, Volume 64 (2014): 136–141
In the present study, response surface methodology employing 5-level Box–Behnken design was
used to optimize the biosorption of Zn(II) onto macrofungus Pleurotus platypus. Various process
parameters, viz., pH (A: 2–8), biomass dosage (B: 0.5–2.5 g/L), initial metal concentration (C:
50–450 mg/L), temperature (D: 10–70 °C) and time (E: 2–24 h) were chosen for optimization. A
natural log transformation was suggested by the Box–Cox plot in the present case. A low p-value
of <0.0001 validated the significance of the model. Maximum Zn(II) uptake of 135.1 mg/g was
noted at pH 5, biomass dosage 1.5 g/L, initial metal concentration 250 mg/L, temperature 40 °C
and time 18.5 h. Among the equilibrium isotherms tested, Freundlich was found to be the best
fitted one suggesting a heterogeneous mode of biosorption. Kinetic studies showed better
applicability of pseudo-second order model suggesting chemisorption as phenomena underlying
the process. SEM analysis confirmed the heterogeneous mode of biosorption. FTIR studies
confirmed the involvement of amine, alcohol, ketone and carboxylate groups in the process of
Zn(II) biosorption onto P. platypus. Regeneration studies suggested that the biosorbent could be
consistently reused up to 5 cycles with a minor metal leaching of 0.92%.
Keywords: Biosorption; Box–Behnken design; Equilibrium isotherm; Macrofungus; Pleurotus
platypus; Zn(II)
Onur Can Türkera, Jan Vymazalb, Cengiz Türec. (a Faculty of Science and Letters,
Department of Biology, AksarayUniversity, Aksaray, Turkey, b Czech University of Life
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Sciences Prague, Faculty of Environmental Sciences, Department of Applied Ecology,
Prague, Czech Republic, c Faculty of Science, Department of Biology, Anadolu University,
Eskişehir, Turkey). Constructed wetlands for boron removal: A review. Ecological
Engineering, Volume 64 (2014): 350–359
Boron (B) contamination in the environment still increases because of various natural sources
and anthropogenic activities. Therefore, the problem of removing B from water becomes a
worldwide concern due to its toxicity and chronic effects on plants, animals and human health.
This situation has generated increasing interest in the use of several wastewater treatment
technologies in order to remove B from contaminated water. Constructed wetlands (CWs)
present friendly alternative methods to treat wastewater around the world, and are used for
removing various contaminants including metals and metalloids. This paper reviews current
knowledge regarding the removal process of B, discusses application of B removal, and
identifies critical knowledge study fields of future and gaps. Despite the fact that the sediment is
a major sink for the removal of B, plants can play a significant role under favorable
environmental conditions. The most important environmental factors that affect B removal in
CWs are climatic conditions (e.g. transpiration rates), pH, temperature, solutions composition
and competing species, hydraulic retention time and supporting media. Further research is
needed on the major removal mechanism of B in CWs, namely the applicability of surface flow
system, hybrid systems and vertical flow systems to remove B from wastewaters, the role of
microorganism in order to enhance B removal efficiency.
Keywords: Boron; Boron removal; Constructed wetlands; Macrophytes; Wastewater treatment
Deidra A. Liesa, P.G. Oduorb. (a Environmental & Conservation Science Program, North
Dakota State University, Fargo, ND 58108, USA, b Dept. of Geosciences, North Dakota
State University, Fargo, ND 58108, USA). Rudiments of a nitrate assimilating bacterium in
bioremediation. International Biodeterioration & Biodegradation, Volume 90 (2014): 123–
130
The microbial pathway of nitrate assimilation may have bioremediation potential in cases where
the need for nitrate removal is paired with a desire to reuse the captured nitrogen in biomass
form. In order to assess the nitrate bioremediation potential of Methylobacterium fujisawaense,
both freely suspended cells and those immobilized on calcium alginate beads were assessed in
aerobic test tube and batch reactor settings for their ability to reduce NO3-N. Nitrate removal
results were as high as 100% for freely suspended cells after 96 h and 95% for immobilized cells
also after 96 h. A statistical analysis of the first order kinetic/exponential decay trend found in
both free cell and immobilized cell systems found no significant difference in overall nitrate
removal rates between the two systems. These findings suggest that the organism is capable of a
significant assimilation of NO3-N. The assimilating ability of M. fujisawaense is also not greatly
altered by immobilization, a characteristic that adds to the list of its potential benefits in a
bioremediation setting.
Keywords: Methylobacterium fujisawaense; Calcium alginate beads
Ellen Cristina Souza, Thereza Christina Vessoni-Penna, Ricardo Pinheiro de Souza
Oliveira. (Biochemical and Pharmaceutical Technology Department, Faculty of
Pharmaceutical Sciences, São Paulo University, Av. Prof. Lineu Prestes, 580, Bl 16, 05508-
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900 São Paulo, Brazil). Biosurfactant-enhanced hydrocarbon bioremediation: An overview.
International Biodeterioration & Biodegradation, Volume 89 (2014): 88–94
The water and soil contamination by aromatic hydrocarbons has been increasing over the years,
due to its use in several industrial segments. Hydrocarbons are described as extremely pollutant,
toxic, with carcinogenic and mutagenic potential for humans. The concern with these
compounds increases due to the difficulties in removing them from the environment. The
remediation methods for contaminated environments are based on chemical, physical or
biological activity. With the advance of sustainable technologies, the search for natural methods
for the removal and/or degradation of soil and water contaminants has increased. Biosurfactants
are surfactants produced mainly by microorganisms that promote the cracking of hydrocarbons
molecules by micelle formation, increasing their mobility, bioavailability and exposure to
bacteria, thus favoring hydrocarbon biodegradation. There is a great diversity of microorganisms
that are capable of biodegrading pollutants such as oil and producing biosurfactants, but they are
not well known. This study aims to address the issues related to a series of parameters involved
in the production and in the mobilization and action mechanism of biosurfactant monomers in
sites containing hydrocarbons.
Keywords: Biosurfactant; Bioremediation; BTEX hydrocarbons; Biodegradation
Francisco Gomez, Majid Sartaj. (Optimization of field scale biopiles for bioremediation of
petroleum hydrocarbon contaminated soil at low temperature conditions by response
surface methodology (RSM). International Biodeterioration & Biodegradation, Volume 89
(2014): 103–109
Ex-Situ Bioremediation has been increasingly viewed as an appropriate remediation technology
for hydrocarbon contaminated soils under cold climates conditions in countries like Canada. A
response surface methodology (RSM) based on a factorial design was performed to investigate
and optimize the effects of the microbial consortia application rate and amount of mature
compost amendment on the TPH removal (964 µg g−1 initial concentration). 18 field-scale
biopiles (16 m3 each) were constructed, maintained and subjected to different microbial
consortium and mature compost application rates under cold climate conditions over a period of
94 days. TPHs removal rates in the range of 74–82% was observed in the treatments setups
where mature compost and microbial consortia were used simultaneously, compared to an
average 48% of TPHs removal in control setup.
The interaction between these two factors were studied and modelled using a statistical
regression model, which showed that the microbial consortia application rate, the mature
compost amendment and their interactions had a significant effect on TPHs degradation with a
coefficient of determination (R2) of 0.88. Furthermore, using a numerical optimization approach,
the optimum rates predicted via RSM were estimated at 4.1 ml m−3 and 7% for microbial
consortia and compost application rates to obtain a maximum TPH removal of 90.7%.
Keywords: Bioremediation; Petroleum hydrocarbons; Compost; Cold weather; Biopiles;
Consortia; Factorial design; Response surface methodology

Abstract Vol. No. 24, June 2014

33

Department of Environmental Science, KU

Marta A. Poltia, b, Juan Daniel Aparicioa, c, Claudia S. Benimelia, d, María Julia Amorosoa, c,
d a
. ( Planta Piloto de Procesos Industriales y Microbiológicos (PROIMI), CONICET. Av.
Belgrano y Pasaje Caseros, 4000 Tucumán, Argentina, b Facultad de Ciencias Naturales e
Instituto Miguel Lillo, Universidad Nacional de Tucumán, 4000 Tucumán, Argentina, c
Facultad de Bioquímica, Química y Farmacia, Universidad Nacional de Tucumán, 4000
Tucumán, Argentina, d Universidad del Norte Santo Tomás de Aquino (UNSTA), 4000
Tucumán, Argentina). Simultaneous bioremediation of Cr(VI) and lindane in soil by
actinobacteria. International Biodeterioration & Biodegradation, Volume 88 (2014): 48–55
Environments co-contaminated with metals and organic compounds are difficult to remediate.
Actinobacteria is an important group of microorganisms found in soils, with high metabolic
versatility and potential for bioremediation. In this paper, actinobacteria were used to remediate
soil co-contaminated with Cr(VI) and lindane. Five actinobacteria, tolerant to Cr(VI) and lindane
mixture were selected: Streptomyces spp. A5, A11, M7, and MC1, and Amycolatopsis
tucumanensis DSM 45259. Sterilized soil samples were inoculated with actinobacteria strains,
either individually or as a consortium, and contaminated with Cr(VI) and lindane, either
immediately or after 7 days of growth, and incubated at 30 °C during 14 days. All actinobacteria
were able to grow and remove both contaminants, the consortium formed by Streptomyces spp.
A5, M7, MC1, and A. tucumanensis showed the highest Cr(VI) removal, while Streptomyces sp.
M7 produced the maximum lindane removal. In non-sterile soil samples, Streptomyces sp. M7
and the consortium removed more than 40% of the lindane, while Streptomyces sp. M7
demonstrated the greatest Cr(VI) removal. The most appropriate strategy for bioremediation of
Cr(VI) and lindane co-contaminated soils would be the inoculation with Streptomyces sp. M7.
Keywords: Actinobacteria; Bioremediation; Soil; Cr(VI); Lindane
Lucia Aquilantia, Manuela Taccaria, Donatella Bruglieria, Andrea Osimania, Francesca
Clementia, Francesca Comitinib, Maurizio Cianib. (Integrated biological approaches for
olive mill wastewater treatment and agricultural exploitation. International
Biodeterioration & Biodegradation, Volume 88 (2014): 162–168
In this study, an integrated biological approach, consisting of the aerobic treatment of olive mill
wastewater (OMW) for the production of a N2 -fixing culture followed by laboratory-scale
composting, was investigated for the agricultural exploitation of this agro-industrial waste. In the
first stage, presumptive azotobacteria isolated from soils annually treated with OMW and three
reference cultures were screened for their capacity to abate water-soluble polyphenols from
sterile lime-treated OMW. Two soil isolates, molecularly identified as Azotobacter chroococcum
and the reference strain Azotobacter spp. GP1 were selected for the formulation of a bacterial
consortium to be exploited for the production of a N2-fixing culture in a 2-L laboratory fermenter
by using sterile neutralized OMW. Once assayed for its residual antimicrobial activity, the
resulting bioferment was applied to wheat straw piles at the start of the laboratory-scale
composting process, and the properties of the final compost were assayed. The effect of regular
application of OMW during prolonged composting (136 days) was also evaluated and total
abated polyphenols were quantified.
The preliminary results of this first study were an aerobic OMW bioferment enriched with N2fixing bacteria and characterized by a significantly reduced antimicrobial activity, and a
significant improvement in the compost stability through the inoculation of straw piles with this
N2-fixing bacterial culture.
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Keywords: Free-living nitrogen-fixing bacteria; Azotobacter; Bioferment; OMW aerobic
treatment; Composting
Ornella Mailén Ontañon, Paola Solange González, Laura Fernanda Ambrosio, Cintia
Elizabeth Paisio, Elizabeth Agostini. (Rhizoremediation of phenol and chromium by the
synergistic combination of a native bacterial strain and Brassica napus hairy roots.
International Biodeterioration & Biodegradation, Volume 88 (2014): 192–198
A bacterial strain resistant to phenol and Cr (VI) was isolated from an industrial polluted soil of
Córdoba province (Argentina), which was identified as Pantoea sp. FC 1. This microorganism
was able to use phenol as sole carbon source. In addition it was capable of reducing Cr (VI) to
Cr (III) in mineral and nutrient media. The isolated strain exhibited some properties as plantgrowth promoting bacterium (PGPB), such as production of Indole Acetic Acid (IAA) and
synthesis of siderophores, as well as being capable of solubilizing inorganic phosphates. A
rhizoremediation system using the association Pantoea sp. FC 1-Brassica napus hairy roots
(HRs) was tested for phenol and Cr (VI) removal in a hydroponic system. Microbial inoculation
improved both phenol removal and chromium accumulation efficiency by HRs, showing a
significant increase in Cr (III) accumulation compared to non-inoculated HRs, exceeding 1000
mg kg−1. Cr (III) was detected in HR biomass and supernatants, suggesting a possible Cr (VI)
reducing activity of B. napus HRs. Basic studies in plant model systems, such as HRs, provide
additional useful information that could facilitate the transition of this technology into plants
suitable for practical rhizoremediation applications.
Keywords: Phenol; Chromium; Rhizoremediation; Bioremediation; Hairy roots
Erika Winquista, Katarina Björklöfb, Eija Schultzb, Markus Räsänena, Kalle Salonena,
Festus Anasonyec, Tomáš Cajthamld, Kari T. Steffenc, Kirsten S. Jørgensenb, Marja
Tuomelac. (Bioremediation of PAH-contaminated soil with fungi – From laboratory to field
scale. International Biodeterioration & Biodegradation, Volume 86 (2014): 238–247
The purpose of this study was to develop a fungal bioremediation method that could be used for
soils heavily contaminated with persistent organic compounds, such as polyaromatic
hydrocarbons (PAHs). Sawmill soil, contaminated with PAHs, was mixed with composted green
waste (1:1) and incubated with or without fungal inoculum. The treatments were performed at
the laboratory and field scales. In the laboratory scale treatment (starting concentration 3500 mg
kg−1, sum of 16 PAH) the high molecular weight PAHs were degraded significantly more in the
fungal-inoculated microcosms than in the uninoculated ones. In the microcosms inoculated with
Phanerochaete velutina, 96% of 4-ring PAHs and 39% of 5- and 6-ring PAHs were removed in
three months. In the uninoculated microcosms, 55% of 4-ring PAHs and only 7% of 5- and 6ring PAHs were degraded. However, during the field scale (2 t) experiment at lower starting
concentration (1400 mg kg−1, sum of 16 PAH) the % degradation was similar in both the P.
velutina-inoculated and the uninoculated treatments: 94% of the 16 PAHs were degraded in three
months. In the field scale experiment the copy number of gram-positive bacteria PAH-ring
hydroxylating dioxygenase genes was found to increase 1000 fold, indicating that bacterial PAH
degradation also played an important role.
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Creosote; Contaminated soil
Terrence H. Bell1, Simon Joly1, Frédéric E. Pitre1, Etienne Yergeau2. (Increasing
phytoremediation efficiency and reliability using novel omics approaches. Trends in
Biotechnology, Volume 32 (5) (2014): 271–280
Phytoremediation is a cost-effective green alternative to traditional soil remediation
technologies, but has experienced varied success in practice. The recent omics revolution has led
to leaps in our understanding of soil microbial communities and plant metabolism, and some of
the conditions that promote predictable activity in contaminated soils and heterogeneous
environments. Combinations of omics tools and new bioinformatics approaches will allow us to
understand integrated activity patterns between plants and microbes, and determine how this
metaorganism can be modified to maximize growth, appropriate assembly of microbial
communities, and, ultimately, phytoremediation activity. Here we provide an overview of how
new omics-mediated discoveries can potentially be translated into an effective and reliable
environmental technology.
Keywords:
phytoremediation;
metagenomics;
bioremediation; next-generation sequencing

metatranscriptomics;

metaorganism;

M. I. Cabello-Conejo1, C. Becerra-Castro1, 5, A. Prieto-Fernández1, C. Monterroso2, A.
Saavedra-Ferro1, M. Mench3, 4 and P. S. Kidd1. (1Instituto de Investigacións Agrobiolóxicas
de Galicia (IIAG), CSIC, Apdo. 122, Santiago de Compostela, 15780, Spain,
2
Departamento de Edafoloxía e Química Agrícola, Facultade de Bioloxía, Universidade de
Santiago de Compostela, Santiago de Compostela, 15782, Spain, 3UMR BIOGECO INRA
1202, University of Bordeaux 1, Bât B2, RdC Est, avenue des Facultés, 33405 Talence,
France, 4INRA, UMR BIOGECO 1202, 69 route d’Arcachon, 33612 Cestas, France,
5
Present address: CBQF/Escola Superior de Biotecnologia, Universidade Católica
Portuguesa, 4200-072 Porto, Portugal. Email: pkidd@iiag.csic.es). Rhizobacterial
inoculants can improve nickel phytoextraction by the hyperaccumulator Alyssum
pintodasilvae. Plant and Soil, Volume 379 (1-2) (2014): 35-50
Rhizobacteria can influence plant growth and metal accumulation. The aim of this study was to
evaluate the effect of rhizobacterial inoculants on the Ni phytoextraction efficiency of the Nihyperaccumulator Alyssum pintodasilvae.
In a preliminary screening 15 metal-tolerant bacterial strains were tested for their plant growth
promoting (PGP) capacity or effect on Ni bioaccumulation. Strains were selected for their Ni
tolerance, plant growth promoting traits and Ni solubilizing capacity. In a re-inoculation
experiment five of the previously screened bacterial isolates were used to inoculate A.
pintodasilvae in two contrasting Ni-rich soils (a serpentine (SP) soil and a sewage sludgeaffected agricultural (LF) soil).
Plant growth was greater in serpentine soil (where it grows naturally) than in the LF soil,
probably due to Cd phytotoxicity. Rhizobacterial inoculants influenced plant growth and Ni
uptake and accumulation, but the effect of the strains was dependent upon soil type. The increase
in plant biomass and/or Ni accumulation significantly promoted shoot Ni removal.
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One strain (Arthrobacter nicotinovorans SA40) was able to promote plant growth and
phytoextraction of Ni in both soil types and could be a useful candidate for future field-based
trials.
Keywords: Rhizobacteria, Plant growth promoting bacteria (PGPB) Sewage-sludge, Serpentine
soils, Nickel, Phytoremediation
David M. Butler1 , Nancy Kokalis-Burelle2, Joseph P. Albano2, T. Greg McCollum2, Joji
Muramoto3, Carol Shennan3 and Erin N. Rosskopf2. (1Department of Plant Sciences, The
University of Tennessee, 2431 Joe Johnson Dr, Knoxville, TN 37996, USA, 2U.S.
Horticultural Research Laboratory, USDA-ARS, 2001 S. Rock Rd, Fort Pierce, FL 34945,
USA, 3Department of Environmental Studies, The University of California, 1156 High St,
Santa Cruz, CA 95064, USA. Email: dbutler@utk.edu). Anaerobic Soil Disinfestation
(ASD) Combined with Soil Solarization as a Methyl Bromide Alternative: Vegetable Crop
Performance and Soil Nutrient Dynamics. Plant and Soil, Volume 378 (1-2) (2014): 365-381
Soil treatment by anaerobic soil disinfestation (ASD) combined with soil solarization can
effectively control soilborne plant pathogens and plant-parasitic nematodes in specialty crop
production systems. At the same time, research is limited on the impact of soil treatment by
ASD + solarization on soil fertility, crop performance and plant nutrition. Our objectives were to
evaluate the response of 1) soil nutrients and 2) vegetable crop performance to
ASD + solarization with differing levels of irrigation, molasses amendment, and partiallycomposted poultry litter amendment (CPL) compared to an untreated control and a methyl
bromide (MeBr) + chloropicrin-fumigated control.
A 2-year field study was established in 2008 at the USDA-ARS U.S. Horticultural Research Lab
in Fort Pierce, Florida, USA to determine the effectiveness of ASD as an alternative to MeBr
fumigation for a bell pepper (Capsicum annum L.)-eggplant (Solanum melongena L.) double
crop system. A complete factorial combination of treatments in a split-split plot was established
to evaluate three levels of initial irrigation [10, 5, or 0 cm], two levels of CPL (amended or
unamended), and two levels of molasses (amended or unamended) in combination with
solarization. Untreated and MeBr controls were established for comparison to ASD treatments.
Results suggest that ASD treatment using molasses as the carbon source paired with solarization
can be an effective strategy to maintain crop yields in the absence of soil fumigants. For both
bell pepper and eggplant crops, ASD treatments with molasses as the carbon source had
equivalent or greater marketable yields than the MeBr control. The application of organic
amendments in ASD treatment (molasses or molasses + CPL) caused differences in soil nutrients
and plant nutrition compared to the MeBr control that must be effectively managed in order to
implement ASD on a commercial scale as a MeBr replacement.
Keywords: Soil disinfestation, Methyl bromide alternatives, Molasses, Organic , amendments,
Bell pepper, Eggplant, Solarization, Vegetable nutrition
Javier Pérez-Esteban1 , Consuelo Escolástico1 , Ana Moliner2 , Alberto Masaguer2 and Juan
Ruiz-Fernández3. (1Departamento de Química Orgánica y Bio-Orgánica, Facultad de
Ciencias, Universidad Nacional de Educación a Distancia (UNED), Paseo de Senda del Rey
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9, 28040 Madrid, Spain, 2Departamento de Edafología. Escuela Técnica Superior de
Ingenieros Agrónomos, Universidad Politécnica de Madrid, Avenida Complutense s/n,
28040 Madrid, Spain, 3Instituto Madrileño de Investigación y Desarrollo Rural, Agrario y
Alimentario (IMIDRA), Finca “El Encín”, Autovía A2 Km 38.200, 28800 Alcalá de
Henares,
Spain.
Javier
Pérez-Esteban
(Corresponding
author),
Email:
jpereze@madrid.uned.es). Phytostabilization of metals in mine soils using Brassica juncea
in combination with organic amendments. Plant and Soil, Volume 377 (1-2): 97-109
The high metal bioavailability and the poor conditions of mine soils yield a low plant biomass,
limiting the application of phytoremediation techniques. A greenhouse experiment was
performed to evaluate the effects of organic amendments on metal stabilization and the potential
of Brassica juncea L. for phytostabilization in mine soils.
Plants were grown in pots filled with soils collected from two mine sites located in Central Spain
mixed with 0, 30 and 60 t ha−1 of pine bark compost and horse- and sheep-manure compost.
Plant biomass and metal concentrations in roots and shoots were measured. Metal bioavailability
was assessed using a rhizosphere-based method (rhizo), which consists of a mixture of lowmolecular-weight organic acids to simulate root exudates.
Manure reduced metal concentrations in shoots (10–50 % reduction of Cu and 40–80 % of Zn in
comparison with non-amended soils), bioconcentration factor (10–50 % of Cu and 40–80 % of
Zn) and metal bioavailability in soil (40–50 % of Cu and 10–30 % of Zn) due to the high pH and
the contribution of organic matter. Manure improved soil fertility and was also able to increase
plant biomass (5–20 times in shoots and 3–30 times in roots), which resulted in a greater amount
of metals removed from soil and accumulated in roots (increase of 2–7 times of Cu and Zn).
Plants grown in pine bark treatments and in non-amended soils showed a limited biomass and
high metal concentrations in shoots.
The addition of manure could be effective for the stabilization of metals and for enhancing the
phytostabilization ability of B. juncea in mine soils. In this study, this species resulted to be a
potential candidate for phytostabilization in combination with manure, differing from previous
results, in which B. juncea had been recognized as a phytoextraction plant.
Keywords: Brassica juncea, Horse and sheep manure, Mine soil, Phytostabilization, Pine bark,
Rhizo
Lijuan Zhanga, b, Junzi Wua, b, Yuguang Wanga, b, Lili Wana, b, Feng Maoa, b, Wei Zhangc,
Xinhua Chend, Hongbo Zhoua, b. (aKey Laboratory of Biometallurgy, Ministry of
Education, China, b School of Minerals Processing and Bioengineering, Central South
University, Changsha, China, c Hunan Flag Bio-tech Co. Ltd, Changsha, China, d Key
Laboratory of Marine Biogenetic Resources, State Oceanic Administration, Xiamen,
China). Influence of bioaugmentation with Ferroplasma thermophilum on chalcopyrite
bioleaching and microbial community structure. Hydrometallurgy, Volume 146 (2014): 15–
23
Ferroplasma spp. are cell wall-deficient, extremely acidophilic and iron-oxidising archaea that
have considerable biotechnological potential for bioleaching processes. The current study
focuses on investigating the ecological importance of mixotrophic Ferroplasma thermophilum
L1 during chalcopyrite bioleaching and the feasibility of bioaugmentation with this archaeon to
38

Abstract Vol. No. 24, June 2014

ENVIS Centre on Environmental Biotechnology

improve the extraction of copper from chalcopyrite. Bioaugmentation consisted of the addition
of highly concentrated F. thermophilum (with different inoculum concentrations) into the two
defined bioleaching systems that represented the early and advanced chalcopyrite bioleaching
stages. The evolution of bioleaching performance, microbial community structure and leached
solid residues after bioaugmentation were compared with those in the conventional (control)
bioleaching experiment. The results of bioaugmentation undertaken at the early stage showed
that the growth of Leptospirillum ferriphilum and Acidithiobacillus caldus were promoted after
bioaugmentation, which, in turn, assisted F. thermophilum in surviving under the same
conditions. Concurrently, the mineral dissolving and copper extraction rates were significantly
accelerated, especially in the ‘Fer-1/1’ test that was bioaugmented with the highest addition
amount. After 24 days, 90.2% of the total copper was leached out, which was higher than the
value (83.4%) obtained in the control. The untimely formation of a ‘Jarosite’ passivation layer
decreased the rate of copper release at the later stage of the ‘Fer-1/1’ test. The bioaugmentation
of the advanced leaching stage was detrimental to the chalcopyrite dissolution; the number of
added F. thermophilum cells negatively correlated with the copper recovery. The poor
bioleaching was also primarily associated with the formation of iron precipitation due to the
increased cell numbers of iron oxidisers. These findings indicate that different bioaugmented
treatments with F. thermophilum clearly influenced chalcopyrite leaching and the microbial
community. Bioaugmentation could be a useful remedy to accelerate chalcopyrite dissolution.
Keywords: Bioaugmentation;
thermophilic microorganisms

Ferroplasma

thermophilum;

Chalcopyrite;

Moderately

Qiujun Wang1 , Yan Ma1, Hao Yang1 and Zhizhou Chang1. (1Institute of Agricultural
Resource and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing, 210014,
China. Email: wangqiujun461@163.com). Effect of biofumigation and chemical fumigation
on soil microbial community structure and control of pepper Phytophthora blight. World
Journal of Microbiology and Biotechnology, Volume 30(2) (2014): 507-518
Soil biofumigation with brassica plant residues has been shown to significantly suppress
soilborne pathogen. However, little published data reported the impact of biofumigation on
microbial community structure in pepper (Capsicum annuum L.) production systems under field
conditions. Biofumigation with rapeseed (Brassica napus ‘Dwarf Essex’) meal and chemical
fumigation with dazomet were tested to control the pepper disease caused by Phytophthora
capsici. BF treatment showed the lowest disease incidence among these treatments. Effects on
soil bacterial and fungal communities were assessed by denaturating gradient gel electrophoresis
and the results showed that the biofumigation increased bacterial diversity and decreased fungal
diversity. There was a negative correlation between soil bacterial diversity and disease incidence
and a positive correlation between soil fungal diversity and disease incidence. Cloning of the
microbial community showed that the microbial community structures were altered by
biofumigation. Soil was also evaluated for their chemical properties. Biofumigation increased
soil content of total N, NO3−–N, available P and available K. A significant correlation between
soil microbial community structures and soil chemical properties was found. Overall, these
results indicated that biofumigation reduced disease incidence of pepper through altering soil
microbial community structures.
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Keywords: Biofumigation, Disease incidence of pepper, Soil bacterial community, Soil fungal
community, Soil chemical properties
M. Narayani and K. Vidya Shetty*. (National Institute of Technology Karnataka
Surathkal, Srinivasnagar, Karnataka, India. *Correspondence: K. VidyaShetty, Dept. of
Chemical Engineering, National Institute of Technology Karnataka, Surathkal,
Srinivasnagar Post 575025, Karnataka, IndiaE-mail: vidyaks68@yahoo.com;
vidyaks95@nitk.ac.in). Reduction of hexavalent chromium by a novel Ochrobactrum sp. –
microbial characteristics and reduction kinetics. Journal of Basic Microbiology, Volume 54
(4) (2014): 296–305
A Gram negative hexavalent chromium (Cr(VI)) reducing bacteria, Ochrobactrum sp. Cr-B4
(genbank accession number: JF824998) was isolated from the aerator water of an activated
sludge process of a wastewater treatment facility of a dye and pigment based specialty chemical
industry. It showed a resistance for 1000 mg L−1 Cr(VI). It exhibited resistance against other
heavy metal ions like Ni2+ (900 mg L−1), Cu2+ (500 mg L−1), Pb2+ (800 mg L−1), and
Cd2+(250 mg L−1), Zn2+ (700 mg L−1), Fe3+ (800 mg L−1), and against selected antibiotics. Cr-B4
could efficiently reduce 200 mg L−1 Cr(VI) completely in nutrient and LB media and could
convert Cr(VI) to Cr(III) efficiently. Cr(VI) reduction in nutrient media followed allosteric
enzyme kinetics with Km values of 59.39 mg L−1 and Vmax values of 47.03 mg L−1 h−1. The
reduction in LB media followed Michaelis–Menten kinetics with Km values of 99.52 mg L−1 and
Vmax of 77.63 mg L−1 h−1. Scanning electron micrograms revealed the presence of extracellular
polymeric secretions.
Keywords: Ochrobactrum; Bioreduction; Kinetics; Hexavalent chromium; Isolation
Claire Xin-Hui Su1, Tjoon Tow Teng1 , Abbas F. M. Alkarkhi1 and Ling Wei Low1.
(1School of Industrial Technology, Universiti Sains Malaysia, 11800 Penang, Malaysia.
Email: ttteng@usm.my). Imperata cylindrica (Cogongrass) as an Adsorbent for Methylene
Blue Dye Removal: Process Optimization. Water, Air, & Soil Pollution, Volume 225
(2014): 1941
A common weed, Imperata cylindrica (cogongrass), was used as a low-cost adsorbent for the
adsorption of methylene blue (MB) and the process optimized. The effects of four factors,
namely, shaking speed (100–300 rpm), pH (3–9), contact time (10–40 min) and adsorbent
dosage (0.4–1.0 g), on colour removal and chemical oxygen demand (COD) reduction of MB
were studied and optimized using fractional factorial design and response surface methodology.
The two factors that play a vital role in the adsorption process are pH and adsorbent dosage.
From the results, colour removal and COD reduction recorded coefficient of determination (r2)
values of 0.9600 and 0.9594, respectively. Optimum adsorption conditions, resulting in 99.09 %
colour removal and 97.87 % COD reduction, were achieved at shaking speed of 100 rpm, pH 9,
40 min contact time and adsorbent dosage of 1.0 g. The adsorption systems for MB dye were
found to fit the pseudo-second order model instead of the pseudo-first order model, while
equilibrium studies showed that the adsorption process followed the Langmuir isotherm.
Keywords: Imperata cylindrica, Basic dye, Optimization, Response surface methodology
(RSM)
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Jelena V. Milojković1 , Mirjana D. Stojanović1, Marija L. Mihajlović1, Zorica R. Lopičić1,
Marija S. Petrović1, Tatjana D. Šoštarić1 and Mirjana Đ. Ristić2. (1Institute for Technology
of Nuclear and Other Mineral Raw Materials, 86 Franchet d’Esperey St, Belgrade, Serbia,
2
Faculty of Technology and Metallurgy, University of Belgrade, 4 Karnegijeva St,
Belgrade, Serbia. Email: j.milojkovic@itnms.ac.rs). Compost of Aquatic Weed
Myriophyllum spicatum as Low-Cost Biosorbent for Selected Heavy Metal Ions. Water,
Air, & Soil Pollution, Volume 225 (2014): 1927
Aquatic weed Myriophyllum spicatum L. is one of the most invasive water plants known. In
many countries, it is usually harvested and landfilled, where aerobic and anaerobic
decomposition takes place. In this research, the kinetic, equilibrium, and desorption studies of
biosorption of Pb(II), Cu(II), Cd(II), Ni(II), and Zn(II) ions onto compost of M. spicatum were
investigated in batch experiments. Biosorbent was characterized by scaning electron microscopy
(SEM) and Fourier transform infrared spectroscopy (FTIR). SEM analysis showed that ion
exchange between divalent cations Ca(II) and selected metals takes place. The results of FTIR
exposed that carbonyl, carboxyl, hydroxyl, and phenyl groups are main binding sites for those
heavy metal ions. The rate of adsorption of the five heavy metals was fast, which achieved
equilibrium in 40 min, and followed the pseudo-second-order model well. Langmuir, Freundlich,
and Sips equilibrium adsorption models were studied, and Sips isotherm gave the best fit for
experimental data. Desorption by 0.1 M HNO3 did not fully recover the metals sorbed onto the
compost, indicating that reusing this material as biosorbent is not possible. Furthermore, the use
of spent biosorbent as a soil fertilizer is proposed.
Keywords: Competitive biosorption, Waste biomass, Isotherm, Kinetics, Desorption
Marcelo P Gomes1 , Marina Lages Andrade1 , Clésia C Nascentes2 and Maria Rita Scotti3.
(1Institute of Biological Science, Federal University of Minas Gerais, Avenida Antonio
Carlos, 6627, Pampulha, Cep: 31.270-901 Belo Horizonte, Minas Gerais, Brazil,
2
Department of Chemistry, Federal University of Minas Gerais, Avenida Antonio Carlos,
6627, Pampulha, Cep: 31.270-901 Belo Horizonte, Minas Gerais, Brazil, 3Department of
Botany, Institute of Biological Science, Federal University of Minas Gerais, Avenida
Antonio Carlos, 6627, Pampulha, Cep: 31.270-901 Belo Horizonte, Minas Gerais, Brazil.
Email: mrscottimuzzi@gmail.com). Arsenic Root Sequestration by a Tropical Woody
Legume as Affected by Arbuscular Mycorrhizal Fungi and Organic Matter: Implications
for Land Reclamation. Water, Air, & Soil Pollution, Volume 225 (2014): 1919
The potential use of the arsenic-tolerant woody leguminous species Anadenanthera peregrina (L)
Spegazzini for rehabilitating arsenic (As)-contaminated areas was studied. In an As (539.33
mg/kg)-contaminated soil experiment, plants were able to accumulate arsenic in their roots with
a low transfer index to the shoot. Inoculation with arbuscular mycorrhizal fungi (AMF)
amplified this behavior and improved both biomass production and the phosphorus concentration
in the shoot. AMF inoculation not only improved A. peregrina plant growth but also protected
the shoot against As toxicity. Aside from the AMF inoculation, the addition of organic matter
reduced the soil pH, thus improving the ability of the roots to accumulate arsenic. The majority
(81 %) of the variations in As accumulation in A. peregrina roots were explained by the effects
of the organic matter and soil pH as well as AMF treatments, as found by a principal component
analysis. A. peregrina promoted phytostabilization through As root sequestration. Therefore, A.

Abstract Vol. No. 24, June 2014

41

Department of Environmental Science, KU

peregrina plants inoculated with AMF in the presence of organic matter are recommended to
rehabilitate degraded areas of soil contaminated with arsenic.
Keywords: Arsenic, Bioaccumulation, Anadenanthera peregrina, Arbuscular mycorrhizal fungi,
Phytostabilization, Organic matter, Rehabilitation
Khanitta Somtrakoon1 , Maleeya Kruatrachue2 and Hung Lee3. (1Department of Biology,
Faculty of Science, Mahasarakham University, Kantharawichai, Mahasarakham,
Thailand, 44150, 2Department of Biology, Faculty of Science, Mahidol University, Rama VI
Road, Bangkok, Thailand, 10400, 3School of Environmental Sciences, University of
Guelph, Guelph, Ontario, N1G 2W1, Canada. Email: khanitta.s@msu.ac.th).
Phytoremediation of Endosulfan Sulfate-Contaminated Soil by Single and Mixed Plant
Cultivations. Water, Air, & Soil Pollution, Volume 225 (2014): 1886
The extent of endosulfan sulfate removal from soils by different planting pattern with sweet corn
(Zea mays), cowpea (Vigna sinensis), and cucumber (Cucumis sativus) either cultivated alone or
together was investigated in pot experiments. Endosulfan sulfate was removed to the greatest
extent in the treatment in which sweet corn was grown alone; only 11.3 and 27.2 % of the initial
endosulfan sulfate remained in rhizospheric and bulk soil, respectively, of sweet corn grown
alone at day 60. Endosulfan sulfate was also removed from soil to a great extent in treatments
where cucumber or cowpea was grown alone; only 30.3 and 38.8 % of endosulfan sulfate
remained in their respective rhizospheric soil after 45 days. However, cucumber did not tolerate
the toxicity of endosulfan sulfate well and died around 50–55 days when it was cultivated either
alone or together with another plant. Cultivation of sweet corn and cowpea together was less
effective in removing endosulfan sulfate from soil; about 41.7 and 52.3 % of endosulfan sulfate
remained in their respective rhizospheric soils after 60 days. The results showed that single
cultivation of the plants was the most efficient way to remediate endosulfan sulfatecontaminated soil in this study. Endosulfan sulfate was detected in both the root and shoot of
plants but given the low levels found, bioaccumulation was judged to be a relatively minor factor
in endosulfan sulfate removal from soil.
Keywords: Cowpea, Cucumber, Endosulfan sulfate, Mixed plant cultivation, Phytoremediation,
Sweet corn
Marcio Gonçalves Franco1, Sergio Machado Corrêa1 , Marcia Marques2 and Daniel Vidal
Perez3. (1Faculty of Technology, Rio de Janeiro State University-UERJ, Rodovia Presidente
Dutra, km 298, Resende, RJ, 27537-000, Brazil, 2Faculty of Engineering, Rio de Janeiro
State University-UERJ, Rua São Francisco Xavier, 524, sala 5024E, Maracanã, Rio de
Janeiro, RJ, 20559-900, Brazil, 3National Centre for Soil Research, Embrapa, Rua Jardim
Botânico 1024, Jardim Botânico, Rio de Janeiro, RJ, 22460-000, Brazil. Sergio Machado
Corrêa (Corresponding author), Email: sergiomc@uerj.br). Emission of Volatile Organic
Compounds and Greenhouse Gases from the Anaerobic Bioremediation of Soils
Contaminated with Diesel. Water, Air, & Soil Pollution, Volume 225 (2014): 1879
Bioremediation processes have been credited for reducing high levels of organic contaminants
from soils. However, during the bioremediation of soils contaminated with diesel, the conversion
of heavy molecules to volatile organic compounds (VOCs) and greenhouse gases (GHGs) and
the volatilization of light molecules can occur. The ongoing construction of a large
petrochemical complex in Rio de Janeiro (COMPERJ) and the transportation of large volumes of
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oil by-products have raised serious concerns regarding accidents that may result in soil
contamination. Bioremediation is a potential technique that can be applied to minimize damage
from such contamination. The objective of this study was to characterize the emission of GHGs
and VOCs during the bioremediation of soils contaminated with diesel oil. Soil samples
contaminated with 0.5, 2.0, and 4.0 w/w% diesel oil were kept in glass rectors (2 L internal
volume) for 3 months under anaerobic/anoxic conditions. The soil moisture was kept at 80 % of
the field capacity. Bioremediation processes were investigated in regard to nutrient adjustment
(biostimulation), no adjustment (natural attenuation), and sterilized soil (abiotic process). The
gases emitted from various reactors were collected with coconut shell charcoal cartridges, and
the GHGs were collected in Tedlar bags. The chemical analyses of GHGs and VOCs were
performed using gas chromatography. The results indicated that air samples contained high
concentrations of CO2, but low concentrations of CH4. Differences in the composition of the gas
emitted, regarding CO2, were not statistically significant. Regarding VOC emissions, such as
alkanes and alkenes (both branched), cycloalkanes, and aromatic-substituted compounds, the
compounds with higher emissions were cycloalkanes and branched alkanes.
Keywords: Emissions, Diesel, Atmosphere, Bioremediation, VOCGHG
Pedro Ferreira Gomes1, 2, Patrik R. Lennartsson1 , Nils-Krister Persson3 and Mohammad
J. Taherzadeh1. (1School of Engineering, University of Borås, 501 90 Borås, Sweden,
2
School of Engineering, Biological Engineering Center—IBQF, University of Minho, 4700
Braga, Portugal, 3The Swedish School of Textiles, University of Borås, 501 90 Borås,
Sweden. Email: patrik.lennartsson@hb.se). Heavy Metal Biosorption by Rhizopus Sp.
Biomass Immobilized on Textiles. Water, Air, & Soil Pollution, Volume 225 (2014): 1834
Pollution by heavy metals is at present one of the major environmental concerns. In the present
study, the potential of the filamentous zygomycete fungus Rhizopus sp. to absorb/adsorb metal
ions from solution was investigated. With the aim to develop a feasible process, the fungus was
immobilized on 10 different textile materials during the cultivation. All immobilized biosorbents
reduced the Cu2+ concentrations initially from 20 to 3.1–5.6 mg/l within 150 min, with the
exception of the biomass immobilized on wool, which reduced the Cu2+ level to 10.2 mg/l. The
immobilized biomass (with the exception of wool) fitted well into a pseudo-second-order model.
The uptake of copper showed a slight dependence on initial metal concentration. By reapplying
immobilized Rhizopus sp. to a solution containing a low concentration of Cu2+ after going
through a first step of biosorption, a decrease of the concentration to below 2 mg/l was
accomplished, meeting the stipulated level for Cu2+ in human drinking water. Immobilization of
fungal biomass in a cushion was also successfully applied in the biosorption process. The
positive results obtained in a two-step biosorption indicate that a sequential arrangement could
be the foundation for a commercial product.
Keywords: Biosorption, Copper, Immobilization, Rhizopus, Textile material, Zygomycetes
Brijesh K Yadav1 , Faiz A Ansari2, Shreejita Basu2 and Anuj Mathur2. (1Department of
Hydrology, Indian Institute of Technology Roorkee, Roorkee, 247667, Uttarakhand, India,
2
Department of Civil Engineering, Indian Institute of Technology Delhi, Hauz Khas, New
Delhi, 110016, India. Email: brijeshy@gmail.com). Remediation of LNAPL Contaminated
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Groundwater Using Plant-Assisted Biostimulation and Bioaugmentation Methods. Water,
Air, & Soil Pollution, Volume 225 (2014): 1793
Different cases of bioremediation technique were experimentally investigated here for
decontaminating light non-aqueous phase liquid (LNAPL)-polluted groundwater collected from
Panipat oil refinery situated in Haryana, India. Natural biodegradation of toluene, the selected
LNAPL, was studied first under different varying substrate concentrations at room temperature
(21.6 ± 0.3 °C). Biostimulation was then studied by mixing the polluted groundwater with a
primary treated domestic wastewater for providing nutrients and other supplementary
components to the native microbial population. For studying the remaining cases, small-scale
wetland having plants of Canna generalis was developed in the laboratory with and without the
presence of toluene in the rhizosphere. The wetland system in the presence of toluene was used
here for developing the pre-grown microbial cultures to enhance the degradation rate of the
LNAPL (bioaugmentation). The plant-assisted biostimulation was studied in the third case by
adding the polluted groundwater with the root zone water of the wetland system developed
without the presence of toluene. In the fourth case, the biostimulation was coupled with the
bioaugmentation strategy by mixing the groundwater with the root zone water of the wetland
system developed in the presence of toluene. A comparative account of these four different
bioremediation techniques was prepared for their respective rates of biodegradation, duration of
lag phases, and the total time of degradation. It was observed that the plant-assisted
bioremediation techniques had better performance over the natural biodegradation and
biostimulation methods of the considered LNAPL. The plant-assisted biostimulation coupled
with the bioaugmentation technique needed almost no acclimatization time and accelerated the
rate of degradation almost twofold compared to the natural bioremediation and, hence, is proved
to be the best one among the other bioremediation techniques for decontaminating the LNAPLpolluted groundwater. The results of the conducted experiments can be used to obtain vital
information on framing the engineered bioremediation planning for LNAPL-contaminated sites.
Keywords: Biostimulation, Bioaugmentation, Canna generalis, LNAPL, Plant-assisted
biodegradation
Kai Yang1, Bin Ji1, Hongyu Wang1, , Huaiyu Zhang2, Qian Zhang3. (1 School of Civil
Engineering, Wuhan University, Wuhan 430072, China, 2 Central and Southern China
Municipal Engineering Design and Research Institute, Wuhan 430010, China, 3 School of
Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070,
China). Bio-augmentation as a tool for improving the modified sequencing batch biofilm
reactor. Journal of Bioscience and Bioengineering, Volume 117 (6) (2014): 763–768
Biological treatment of domestic sewage was accomplished in a pilot-scale modified sequencing
batch biofilm reactor (SBBR) bio-augmented with consortium of 5 strains of indigenous bacteria
(genus Pseudomonas and Bacillus). The reactor consisted of fibrous filler in the upper and
ceramsite filter media in the bottom. It demonstrated to have a short hydraulic residence time
(HRT) for 10 h and good quality effluent to cope with low C/N ratio domestic wastewater. The
biofilm attached fibrous fillers mainly contributed to contaminants removal. Bio-augmentation
dramatically enhanced the removal efficiency of chemical oxygen demand (COD), total
phosphorus (TP), and especially total nitrogen (TN), which increased respectively from 80.3%,
58.1% and 41.3% to 83.7%, 67.8% and 58.7%. Polymerase chain reaction (PCR)-denaturing
gradient gel electrophoresis (DGGE) technique indicated the 5 strains' survival in the reactor and
that Bacillus cereus strain ZQN2 was the most dominant bacteria.
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Keywords: Modified sequencing batch biofilm reactor; Bio-augmentation; Domestic sewage;
Nitrogen removal; Denaturing gradient gel electrophoresis
Lu Lua, Hadi Yazdia, Song Jinb, Yi Zuoc, Paul H. Fallgrend, Zhiyong Jason Rena, d.
(aDepartment of Civil, Environmental, and Architectural Engineering, University of
Colorado Boulder, Boulder, CO, USA, b Department of Civil and Architectural
Engineering, University of Wyoming, Laramie, WY, USA, c Chevron Energy Technology
Company, San Ramon, CA, USA, d Department of Civil Engineering, University of
Colorado Denver, Denver, CO, USA). Enhanced bioremediation of hydrocarboncontaminated soil using pilot-scale bioelectrochemical systems. Journal of Hazardous
Materials, Volume 274 (2014): 8–15
Two column-type bioelectrochemical system (BES) modules were installed into a 50-L pilot
scale reactor packed with diesel-contaminated soils to investigate the enhancement of passive
biodegradation of petroleum compounds. By using low cost electrodes such as biochar and
graphite granule as non-exhaustible solid-state electron acceptors, the results show that 82.1–
89.7% of the total petroleum hydrocarbon (TPH) was degraded after 120 days across 1–34 cm
radius of influence (ROI) from the modules. This represents a maximum of 241% increase of
biodegradation compared to a baseline control reactor. The current production in the BESs
correlated with the TPH removal, reaching the maximum output of 70.4 ± 0.2 mA/m2. The
maximum ROI of the BES, deducting influence from the baseline natural attenuation, was
estimated to be more than 90 cm beyond the edge of the reactor (34 cm), and exceed 300 cm
should a non-degradation baseline be used. The ratio of the projected ROI to the radius of BES
(ROB) module was 11–12. The results suggest that this BES can serve as an innovative and
sustainable technology for enhanced in situ bioremediation of petroleum hydrocarbons in large
field scale, with additional benefits of electricity production and being integrated into existing
field infrastructures.
Keywords: Bioelectrochemical system; Petroleum hydrocarbons; Soil remediation; Radius of
influence; Microbial fuel cell
Liqiang Yanga, b, Xinyu Lia, Xu Lia, Zhencheng Sua, Chenggang Zhanga, Huiwen Zhanga.
(aInstitute of Applied Ecology, Chinese Academy of Sciences, Shenyang, China, b
University of Chinese Academy of Sciences, Beijing, China). Bioremediation of
chlorimuron-ethyl-contaminated soil by Hansschlegelia sp. strain CHL1 and the changes of
indigenous microbial population and N-cycling function genes during the bioremediation
process. Journal of Hazardous Materials, Volume 274(2014): 314–321
Long-term and excessive application of the herbicide chlorimuron-ethyl has led to soil
degradation and crop rotation barriers. In the current study, we isolated bacterial strain
Hansschlegelia sp. CHL1, which can utilize chlorimuron-ethyl as its sole carbon and energy
source, and investigated its application in soil bioremediation. Indigenous microbial populations
and N-cycling function in the soil were also investigated during the bioremediation process by
monitoring the copy numbers of bacterial and fungal marker genes, as well as N-cycling
functional genes (nifH, amoA, nirS, and nirK). Results showed that >95% of chlorimuron-ethyl
could be degraded within 45 days in soils inoculated with CHL1. Inoculation at two time points
resulted in a higher remediation efficiency and longer survival time than a single inoculation. At
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the end of the 60-day incubation, the copy numbers of most indicator genes were recovered to
the level of the control, even in the single-inoculation soils. A double inoculation was necessary
for recovery of nifH. However, the abundance of nirK and ammonia-oxidizing bacterial genes
were significantly inhibited regardless of inoculum. The results suggested that CHL1 is effective
for the remediation of chlorimuron-ethyl-contaminated soil, and could partially reduce the toxic
effects of chlorimuron-ethyl on soil microorganisms.
Keywords: Chlorimuron-ethyl; Bioremediation; Hansschlegelia sp; N-cycling functional gene
Tania Mitra, Biswajit Singha, Nirjhar Bar, Sudip Kumar Das. (Chemical Engineering
Department, University of Calcutta, 92, A. P. C. Road, Kolkata 700 009, West Bengal,
India). Removal of Pb(II) ions from aqueous solution using water hyacinth root by fixedbed column and ANN modeling. Journal of Hazardous Materials, Volume 273 (2014): 94–
103
Hyacinth root was used as a biosorbent for generating adsorption data in fixed-bed glass column.
The influence of different operating parameters like inlet Pb(II) ion concentration, liquid flow
rate and bed height on the breakthrough curves and the performance of the column was studied.
The result showed that the adsorption efficiency increased with increase in bed height and
decreased with increase in inlet Pb(II) ion concentration and flow rate. Increasing the flow rate
resulted in shorter time for bed saturation. The result showed that as the bed height increased the
availability of more number of adsorption sites in the bed increased, hence the throughput
volume of the aqueous solution also increased. The adsorption kinetics was analyzed using
different models. It was observed that maximum adsorption capacity increased with increase in
flow rate and initial Pb(II) ion concentration but decreased with increase in bed height.
Applicability of artificial neural network (ANN) modeling for the prediction of Pb(II) ion
removal was also reported by using multilayer perceptron with backpropagation, Levenberg–
Marquardt and scaled conjugate algorithms and four different transfer functions in a hidden layer
and a linear output transfer function.
Keywords: Adsorption; Hyacinth root; Thomas model; Backpropagation; Levenberg–Marquart;
Scaled conjugate gradient
T. Pardoa, R. Clementea, L. Epeldeb, C. Garbisub, M.P. Bernala. (a Department of Soil and
Water Conservation and Organic Waste Management, CEBAS-CSIC, Campus
Universitario de Espinardo, P.O. Box 165, 30100 Murcia, Spain, b Department of Ecology
and Natural Resources, Soil Microbial Ecology Group, NEIKER-TECNALIA, Berreaga 1,
48160 Derio, Spain). Evaluation of the phytostabilisation efficiency in a trace elements
contaminated soil using soil health indicators. Journal of Hazardous Materials, Volume
268 (2014): 68–76
The efficiency of a remediation strategy was evaluated in a mine soil highly contaminated with
trace elements (TEs) by microbiological, ecotoxicological and physicochemical parameters of
the soil and soil solution (extracted in situ), as a novel and integrative methodology for assessing
recovery of soil health. A 2.5-year field phytostabilisation experiment was carried out using
olive mill-waste compost, pig slurry and hydrated lime as amendments, and a native halophytic
shrub (Atriplex halimus L.). Comparing with non-treated soil, the addition of the amendments
increased soil pH and reduced TEs availability, favoured the development of a sustainable
vegetation cover (especially the organic materials), stimulated soil microorganisms (increasing
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microbial biomass, activity and functional diversity, and reducing stress) and reduced direct and
indirect soil toxicity (i.e., its potential associated risks). Therefore, under semi-arid conditions,
the use of compost and pig slurry with A. halimus is an effective phytostabilisation strategy to
improve soil health of nutrient-poor soils with high TEs concentrations, by improving the habitat
function of the soil ecosystem, the reactivation of the biogeochemical cycles of essential
nutrients, and the reduction of TEs dissemination and their environmental impact.
Keywords: Heavy metals; Arsenic; Organic amendments; Ecotoxicological bioassays; Soil
functional diversity
Zhiqi Qiu, Hongming Tan, Shining Zhou, Lixiang Cao. (School of Life Sciences, Sun Yatsen University, Guangzhou 510275, PR China). Enhanced phytoremediation of toxic metals
by inoculating endophytic Enterobacter sp. CBSB1 expressing bifunctional glutathione
synthase. Journal of Hazardous Materials, Volume 267 (2014): 17–20
To engineer plant–bacteria symbionts for remediating complex sites contaminated with multiple
metals, the bifunctional glutathione (GSH) synthase gene gcsgs was introduced into endophytic
Enterobacter sp. CBSB1 to improve phytoremediation efficiency of host plant Brassica juncea.
The GSH contents of shoots inoculated with CBSB1 is 0.4 µM g−1 fresh weight. However, the
GSH concentration of shoots with engineered CBSB1-GCSGS increased to 0.7 µM g−1 fresh
weight. The shoot length, fresh weight and dry weight of seedlings inoculated with CBSB1GCSGS increased 67%, 123%, and 160%, compared with seedlings without inoculation,
respectively. The Cd and Pb concentration in shoots with CBSB1-GCSGS increased 48% and
59% compared with seedlings without inoculation, respectively. The inoculation of CBSB1 and
CBSB1-GCSGS could increase the Cd and Pb extraction amounts of seedlings significantly
compared with those without inoculation (P < 0.05), the seedlings inoculated with CBSB1GCSGS showed the highest Cd and Pb extraction amounts. It was concluded that the gcsgs gene
introduced into Enterobacter sp. CBSB1 upgraded the phytoremediation efficacy of B. juncea.
So the engineered Enterobacter sp. CBSB1-GCSGS showed potentials in remediation sites
contaminated with complex contaminants by inoculating into remediating plants.
Keywords: Bioremediation; Endophyte; Glutathione; Metal
Eileen Schützea, Michael Klosea, Dirk Mertenb, Sandor Nietzschec, Dominik Senftlebena,
Martin Rothd, Erika Kothea. (a Microbial Communication, Institute of Microbiology,
Faculty of Biology and Pharmacy, Friedrich-Schiller-University, Jena, Germany , b
Applied Geology, Institute of Geosciences, Faculty of Chemistry and Earth Sciences,
Friedrich-Schiller-University, Jena, Germany, c Centre for Electron Microscopy, Jena
University Hospital, Jena, Germany, d Bio Pilot Plant, Leibniz-Institute for Natural
Product Research and Infection Biology – Hans-Knöll-Institute HKI, Jena, Germany).
Growth of streptomycetes in soil and their impact on bioremediation. Journal of
Hazardous Materials, Volume 267 (2014): 128–135
The impact of the extremely heavy metal resistant actinomycete Streptomyces mirabilis P16B-1
on heavy metal mobilization/stabilization, phytoremediation and stress level of plants was
analyzed in the presence and absence of Sorghum bicolor in sterile microcosms containing
highly metal contaminated or control soil. For control, a metal sensitive S. lividans TK24 was
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used. The metal contents with respect to the mobile and specifically adsorbed fractions of the
contaminated soil were considerably decreased by addition of both, living and dead biomass of
the strains, with the heavy metal resistant S. mirabilis P16B-1 showing considerably higher
impact. Both strains could grow in control soil, while only S. mirabilis P16B-1 formed new tip
growth in the metal contaminated soil. A plant growth promoting effect was visible for S.
mirabilis P16B-1 in contaminated soil enhancing the dry weight of inoculated Sorghum plants.
Thus, metal resistant strains like S. mirabilis P16B-1 are able to enhance phytoremediation of
heavy metal contaminated soils.
Keywords: Bioremediation; Phytoextraction; Heavy metals; REE; Streptomycetes
C. Zhanga, b, S.V. Malhotrab, 1, A.J. Francisc, d. (a College of Environmental Science and
Engineering, Nankai University, Tianjin, China 300071, b Department of Chemistry and
Environmental Science, New Jersey Institute of Technology, Newark, NJ 07104 USA, c
Environmental Sciences Department, Brookhaven National Laboratory, Upton, NY 11973
USA, d Division of Advanced Nuclear Engineering, Pohang University of Science and
Technology, Pohang, 790-784 South Korea). Toxicity of ionic liquids to Clostridium sp. and
effects on uranium biosorption. Journal of Hazardous Materials, Volume 264 (2014): 246–
253
As green solvents ionic liquids (ILs) show high potential in nuclear industry for extraction and
purification of actinides. However, to date relatively little information has been gained on ILs
application in microbial processes, for example biosorption of radionuclides. We investigated the
effects of three ILs, 1-butyl-3-methylimidazolium hexafluorophosphate (BMIMPF6), Nethylpyridinium trifluoroacetate (EtPyCF3COO) and N-ethylpyridinium tetrafluoroborate
(EtPyBF4) on the growth and biosorption of uranium by Clostridium sp. The ILs affected the
growth of the bacterium as evidenced by decreases in optical density, total gas production, and
organic acids production from glucose metabolism. The IC50-48h of three ILs decreased in the
order of BMIMPF6 (8.26 mM) > EtPyBF4 (7.04 mM) > EtPyCF3COO (4.05 mM). Uranium
biosorption by the bacterial cells decreased by 75% in the presence of 1% (v/v) BMIMPF6 and
by about 90% with 1% (v/v) EtPyBF4 or EtPyCF3COO, in comparison to the control without
ILs. The diminished biosorption may be attributed to the membrane damages induced by
EtPyBF4 and EtPyCF3COO, which can be visualized by Transmission Electron Microscope
(TEM) analysis. Energy-dispersive X-ray spectroscopy (EDS) analysis revealed the
accumulation of uranium inside peripheral membrane of the cells exposed to uranium alone or
with BMIMPF6, while little or no accumulation was observed in the presence of EtPyBF4 and
EtPyCF3COO. These results imply that potential toxicity of ILs towards microorganisms is a
particularly important issue in limiting its biotechnological applications.
Keywords: Ionic liquids; Uranium; Biosorption; Clostridium sp.; Toxicity
Li Zhuanga,, Lai Guib, c, Robert W. Gillhamb, Richard C. Landisd. (a Guangdong Institute
of Eco-environmental and Soil Sciences, Guangzhou 510650, China, b Department of Earth
and Environmental Sciences, University of Waterloo, Waterloo, Ontario N2L 3G1,
Canada, c Pest Management and Regulatory Agency, Health Canada, Ottawa, Ontario
K1A 0K9, Canada, d E. I. du Pont de Nemours and Company, Wilmington, DE 19880,
USA). Laboratory and pilot-scale bioremediation of Pentaerythritol Tetranitrate (PETN)
contaminated soil. Journal of Hazardous Materials, Volume 264 (2014): 261–268
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PETN (pentaerythritol tetranitrate), a munitions constituent, is commonly encountered in
munitions-contaminated soils, and pose a serious threat to aquatic organisms. This study
investigated anaerobic remediation of PETN-contaminated soil at a site near Denver Colorado.
Both granular iron and organic carbon amendments were used in both laboratory and pilot-scale
tests. The laboratory results showed that, with various organic carbon amendments, PETN at
initial concentrations of between 4500 and 5000 mg/kg was effectively removed within 84 days.
In the field trial, after a test period of 446 days, PETN mass removal of up to 53,071 mg/kg of
PETN (80%) was achieved with an organic carbon amendment (DARAMEND) of 4% by
weight. In previous laboratory studies, granular iron has shown to be highly effective in
degrading PETN. However, for both the laboratory and pilot-scale tests, granular iron was
proven to be ineffective. This was a consequence of passivation of the iron surfaces caused by
the very high concentrations of nitrate in the contaminated soil. This study indicated that low
concentration of organic carbon was a key factor limiting bioremediation of PETN in the
contaminated soil. Furthermore, the addition of organic carbon amendments such as the
DARAMEND materials or brewers grain, proved to be highly effective in stimulating the
biodegradation of PETN and could provide the basis for full-scale remediation of PETNcontaminated sites.
Keywords: Pentaerythritol tetranitrate; Explosive; Bioremediation; Organic carbon source;
Granular iron
Yang Xua, b, Guang-Dong Suna, c, Jing-Hua Jind, Ying Liua, Mu Luod, Zhi-Ping Zhonga,
Zhi-Pei Liua. (aState Key Laboratory of Microbial Resources, Institute of Microbiology,
Chinese Academy of Sciences, Beijing 100101, China, b University of Chinese Academy of
Sciences, Beijing 100049, China, c School of Environmental Sciences, Tsinghua University,
Beijing 100084, China, d Environmental Protection Research Institute of Light Industry,
Beijing 100089, China). Successful bioremediation of an aged and heavily contaminated
soil using a microbial/plant combination strategy. Journal of Hazardous Materials, Volume
264 (2014): 430–438
Bioremediation of an aged and heavily contaminated soil was performed using microbial
remediation, phytoremediation, and microbial/phytoremediation. The removal efficiency of
polycyclic aromatic hydrocarbons (PAHs) was in the order microbial/phytoremediation >
microbial remediation ≈ phytoremediation > control. The removal percentage of
microbial/phytoremediation (69.6%) was twice that of control. Kocuria sp. P10 significantly
enhanced PAH removal (P < 0.05) and ryegrass growth (P < 0.01). Dehydrogenase activity
increased steadily and was negatively correlated with total PAH content. Successional changes
in soil microbial communities were also detected by pyrosequencing. The results indicated that
biodiversity of the soil bacterial community gradually increased with time and was slightly lower
in control, as indicated by operational taxonomic unit (OTU) numbers and Shannon–Wiener
indices. Proportions of Betaproteobacteria and Gammaproteobacteria were consistently high in
all groups. Actinobacteridae were initially predominant (>37.8%) but rapidly decreased to <4%.
The proportions of Acidobacteria increased greatly and this increase was positively correlated
with PAH removal. These findings indicate a healthy ecological progression and a role of
Acidobacteria as an indicator of the process. This study provides new insights into the dynamics
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of community structure during bioremediation process and a possible basis for ecological
assessment for bioremediation on a large scale.
Keywords: Aged and heavily contaminated soil; Bioremediation; Community structure;
Ecological assessment; Pyrosequencing
Ya-Li Chena, Xiao-Qing Hongb, Hui Hea, Hong-Wei Luoa, Ting-Ting Qiana, Ru-Zhong Lib,
Hong Jianga,, Han-Qing Yua, b. (a Department of Chemistry, University of Science and
Technology of China, Hefei 230026, PR China, b School of Resources and Environmental
Engineering, Hefei University of Technology, Hefei 230009, PR China). Biosorption of Cr
(VI) by Typha angustifolia: Mechanism and responses to heavy metal stress. Bioresource
Technology, Volume 160 (2014): 89–92
In this study, Typha angustifolia was proven to have an excellent accumulation ability in high
concentrations of wastewater solutions having Cr (VI) concentrations up to 30 mg L−1 for 20
days (74% of removal efficiency). Synchrotron microfocus micro X-ray fluorescence (µ-XRF)
mapping showed that the uptaken Cr was mainly enriched in the outer layer of the roots and a
small portion of it was uniformly distributed in the fronds. The total proteins, soluble sugars, and
malondialdehyde in T. angustifolia increased when the concentration of Cr (VI) increased from 9
to 30 mg L−1. Transmission electron microscope (TEM) assay showed that no lignifications were
observed when Cr was absorbed by T. angustifolia. It was concluded that T. angustifolia can
uptake Cr by means of surface layer absorption and transportation, and alleviate stresses
associated with the sorption of Cr (VI) by thickening of cell walls or secretion of chemical
substances.
Keywords: Heavy metal; Biosorption; Mechanism; µ-XRF mapping; Typha angustifolia
Jeet Variaa, Asfaw Zegeyeb, Sudipta Roya, Sani Yahayab, Steve Bulla. (a School of Chemical
Engineering and Advanced Materials, Newcastle University, Newcastle upon Tyne, Tyne
and Wear NE1 7RU, United Kingdom, b School of Civil Engineering and Geosciences,
Newcastle University, Newcastle upon Tyne, Tyne and Wear NE1 7RU, United Kingdom).
Shewanella putrefaciens for the remediation of Au3+, Co2+ and Fe3+ metal ions from
aqueous systems. Biochemical Engineering Journal, Volume 85 (2014): 101–109
This study reports the investigation and application of gamma proteobacteria of the Shewanella
genus, Shewanella putrefaciens CN32 bacterium, applied as a prototypical dissimilative
bacterium for the remediation of Au3+, Co2+ and Fe3+ ions in aqueous systems. Green chemistry
principles were applied to the remediation process, i.e. no chemicals are used to treat the metal
ion solutions and process where carried out at ambient temperatures. Some emphasis upon the
possibility of metal recovery as metallic nanoparticles (NPs) using bacterial cells was also given.
Batch assays were carried out with de-oxygenated solutions containing metal ions of relatively
low concentrations (<300 mg/L) and low pH (<pH 3) in the presence of bacteria cells and H2.
Biosorption of all metal ions was found to be a fast process, with a good fit to Freundlich
adsorption isotherms. Transmission electron microscopy analysis of assays after 24 h of
incubation gave significant evidence of the precipitation of zero-valent metallic gold
nanoparticles (AuNPs) in the extra-cellular medium and the outer cell wall, by initially active
and deactivated bacterial cells.
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Keywords: Biosorption; Bioremediation; Gold; Cobalt; Iron; Nanoparticle; Shewanella
putrefaciens

Biotransformation
Marta Grech-Baran1 , Katarzyna Sykłowska-Baranek1, Anna Krajewska-Patan2, Anna
Wyrwał1 and Agnieszka Pietrosiuk1. (1Department of Biology and Pharmaceutical Botany,
Faculty of Pharmacy, Medical University of Warsaw, Banacha 1 St., 02-097 Warsaw,
Poland, 2Institute of Natural Fibres and Medicinal Plants, Libelta 27 St., 61-707 Poznan,
Poland. Email: mgrech@wum.edu.pl). Biotransformation of cinnamyl alcohol to rosavins
by non-transformed wild type and hairy root cultures of Rhodiola kirilowii. Biotechnology
Letters, Volume 36(3) (2014): 649-656
Non-transformed wild type (NTWT) and hairy root cultures of Rhodiola kirilowii were grown in
medium supplemented with 2.5 mM cinnamyl alcohol as a precursor and/or sucrose (1 %) on the
day of inoculation or on the 14th day of culture. Rosarin, rosavin, and rosin were produced by
NTWT root culture but only rosarin and rosavin by hairy roots. Approximately 80 and 95 % of
the glycosides were released into the medium for NTWT and hairy root cultures, respectively.
The highest rosavin yield, 505 ± 106 mg/l, was in hairy root culture when cinnamyl alcohol was
applied on the day of inoculation with the addition of sucrose on the 14th day of culture. For
rosin production, supplementation with cinnamyl alcohol alone on day 14 was more favourable
with the highest amount 74 ± 10 mg/l in NTWT root culture. Only traces of rosarin were
detected.
Keywords: Biotransformation, Cinnamyl alcohol, Hairy root culture, Non-transformed wild
type root culture, Rhodiolakirilowii, Rosavin, Rosarin
Saptarshi Chatterjee1 and Keka Sarkar1. (1Department of Microbiology, University of
Kalyani, Calcutta, West Bengal, India. Email: saptarshi_gcc07@yahoo.co.in,
keka.micro@gmail.com). Surface-functionalized gold nanoparticles mediate bacterial
transformation: a nanobiotechnological approach. Biotechnology Letters, Volume 36(2)
(2014): 265-271
Transformation of bacteria is an important step in molecular biology. Viral and non-virus-based
gene delivery techniques, including chemical/biological and physical approaches, have been
applied to bacterial, mammalian and plant cells. E. coli is not competent to take up DNA; hence,
different methods are used to incorporate plasmid DNA. A novel method has been developed
using glutathione-functionalized gold nanoparticles to mediate transformation of plasmid DNA
(pUC19) into E. coli DH5α that does not require the preparation of competent cells. The
glutathione-functionalized gold nanoparticles acted as a vector and facilitated the entry of DNA
into the host cell. The method also gave a higher transformation efficiency (4.2 × 107/µg DNA)
compared to 2.3 × 105/µg DNA using the conventional CaCl2-mediated method. It was also nontoxic to the bacterium making it suitable for biotechnological applications.
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Keywords: Cytotoxicity, Glutathione-functionalized gold nanoparticles, Nanobiotechnology,
Nanoparticles, Transformation
Sayali S. Patil1, 2 , Eric M. Adetutu1, Arturo Aburto-Medina3, Ian R. Menz1 and Andrew S.
Ball2. (1School of Biological Sciences, Flinders University of South Australia, Adelaide, SA,
5042, Australia, 2Department of Applied Biosciences, Royal Melbourne Institute of
Technology, Bundoora, VIC, 3083, Australia, 3Instituto Tecnológico y de Estudios
Superiores
de
Monterrey
(ITESM),
72800
Puebla,
Mexico.
Email:
pati0018@flinders.edu.au). Biostimulation of indigenous communities for the successful
dechlorination of tetrachloroethene (perchloroethylene)-contaminated groundwater.
Biotechnology Letters, Volume 36(1) (2014): 75-83
Chlorinated ethenes are of environmental concern with most reports of successful microbialmediated remediation being associated with major dechlorinating groups such as
Dehalococcoides (Dhc) species. However, limited information is available on the community
dynamics and dechlorinating activities of indigenous non-Dhc groups. Here, we present evidence
of dechlorination of tetrachloroethene (perchloroethylene, PCE) in groundwater samples by
indigenous microbial communities. 100 % PCE conversion to ethene was observed in acetatestimulated 24 week-microcosms (controls; 15 %). Microbial community profiles showed
dominance by groups such as Proteobacteria, Spirochaetes, Firmicutes, Methanomicrobiaceae
and Methanosarcinaceae. Pareto-Lorenz (PL) analyses suggested an adapted (45 % PL value) but
variable bacterial community (55.5 % Δt(week)) compared to Archaea (25 % PL value; 46.9 %
Δt(week)). Our findings provide evidence of dechlorinating potential of indigenous
microorganisms and useful information on their dynamics which may be exploited for in situ
groundwater bioremediation.
Keywords:
Dechlorinating
microbial
community,
Groundwater,
Perchloroethylene, Reductive dechlorination, Tetrachloroethene

PCR-DGGE,

Santosh A. Misal1, 2 , Devendra P. Lingojwar1 , Mahendra N. Lokhande1 , Pradeep D.
Lokhande1 and Kachru R. Gawai1. (1Biochemistry Division, Department of Chemistry,
University of Pune, Pune, 411 007, India, 2Present address: Institut de Recherches
Cliniques
de
Montréal
(IRCM),
Montreal,
QC,
Canada.
Email:
santosh.misal@umontreal.ca). Enzymatic transformation of nitro-aromatic compounds by
a flavin-free NADH azoreductase from Lysinibacillus sphaericus. Biotechnology Letters,
Volume 36(1) (2014): 127-131
Azo dyes and nitro-aromatic compounds are the largest group of pollutants released in the
environment as industrial wastes. They create serious health and environmental problems.
Azoreductases catalyze the reduction of azo dyes and nitro compounds to their respective
amines. AN azoreductase was purified up to 12-fold from Lysinibacillus sphaericus using ionexchange and size exclusion chromatography. It was optimally active at pH 7.4 and 75 °C. It was
stable at 70 °C for 30 min. The purified enzyme utilized NADH rather than NADPH as an
electron donor to reduce substrates. The molecular weight of the purified enzyme was ~29 kDa.
The enzyme also acted as nitroreductase and could selectively reduce the nitro group of 2nitrophenol, 4-nitrobenzoic acid, 2-nitro-benzaldehyde and 3-nitrophenol. Reduction products of
these compounds were identified by IR and NMR.
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Keywords: Amaranth dye, Azo dyes, Azoreductase, Biotransformation, Lysinibacillus
sphaericus
Kaibin Fu1,2*, Hai Lin2, Deqiang Luo1, Wufei Jiang1 and Ping Zeng1. (1Key Laboratory of
Solid Waste Treatment and Resource Recycle, Ministry of Education, Southwest
University of Science and Technology, Mianyang 621010, China, 2School of Civil and
Environmental Engineering, University of Science and Technology Beijing, Beijing 100083,
China). Comparsion of bioleaching of copper sulphides by Acidithiobacillus ferrooxidans.
African Journal of Biotechnology, Volume 13(5) (2014): 664-672
Bioleaching of copper sulphides were investigated. The results show that the copper extraction
from djurleite, bornite, covellite and chalcopyrite under the optimal conditions were 95.12, 84.5,
54.1, and 18.33%, respectively. A ranking for the bioleaching of copper sulfides was obtained:
djurleite > bornite > covellite > chalcopyrite. A determination of the extent of adsorption of A.
ferrooxidans on the surface of the minerals showed that the cell density of Acidithiobacillus
ferrooxidans on djurleite was the highest. The order of adsorption on the copper sulphides was:
djurleite > bornite > covellite > chalcopyrite. The results suggest a difference in affinity of
bacteria for different copper sulphides. The higher the leaching rate of copper sulphides, the
greater the density of bacteria absorbed on the surface of minerals.
Keywords: Bioleaching, copper sulphides, Acidithiobacillus ferrooxidans, cell density, copper
extraction.
P. Tribedi and A.K. Sil*. (Department of Microbiology, University of Calcutta, Kolkata,
India. *Correspondence: Alok K. Sil, Department of Microbiology, University of Calcutta,
33 B. C. Road, Kolkata 700019, India. E-mail: alokksil7@gmail.com). Cell surface
hydrophobicity: a key component in the degradation of polyethylene succinate by
Pseudomonas sp. AKS2. Journal of Applied Microbiology, Volume 116(2) (2014): 295–303
Polyethylene succinate (PES) contains hydrolysable ester bonds that make it a potential
substitute for polyethylene (PE) and polypropylene (PP). Towards bioremediation of PES, we
have already reported that a new strain of Pseudomonas, Pseudomonas sp. AKS2, can efficiently
degrade PES and hypothesized that cell surface hydrophobicity plays an important role in this
degradation process. In this study, our efforts were targeted towards establishing a correlation
between cell surface hydrophobicity and PES degradation.
We have manipulated cell surface hydrophobicity of AKS2 by varying concentrations of glucose
and ammonium sulphate in the growth medium and subsequently examined the extent of PES
degradation. We observed an increase in PES degradation by AKS2 with an increase in cell
surface hydrophobicity. The increased surface hydrophobicity caused an enhanced biofilm
formation on PES surface that resulted in better polymer degradation.
The current study establishes a direct correlation between cell surface hydrophobicity of an
organism and its potential to degrade a nonpolar polymer like PES.
Cell surface hydrophobicity manipulation can be used as an important strategy to increase
bioremediation of nonpolar polymer like PES.
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Keywords: biofilm; bioremediation; cell surface hydrophobicity; polyethylene succinate;
Pseudomonas
Sikander Ali1 and Nazia Rizvi1. (1Institute of Industrial Biotechnology (IIB), GC University
Lahore,
Lahore,
Pakistan.
Email:
alisbiotech@yahoo.com).
Microbiological
Transformation of L-Tyrosine to L-Dopa from Methanol Pretreated Biomass of a Novel
Coriolus versicolor under Submerged Culture. Applied Biochemistry and Biotechnology,
Volume 172(4) (2014): 2041-2054
The present study is concerned with the microbiological transformation of L-tyrosine to L-dopa
by a newly isolated turkey tail mushroom Coriolus versicolor DOB-4. As tyrosinase (catechol
oxidase, EC 1.10.3.1) is an extracellular enzyme, therefore biomass was used as an enzyme
source in the reaction mixture. Biomass particles were pretreated with methanol and oven dried
at 105 °C for 2 h. The optimal L-dopa production was achieved when 1.5 mg/ml L-tyrosine was
used as the basal substrate. Thin layer chromatography and high-performance liquid
chromatography analysis depicted that citric acid supports higher substrate conversion and
product formation rates. A noticeable enhancement was observed when process parameters viz.
L-tyrosine concentration (1.5 mg/ml), citric acid (1.5 mg/ml), time of incubation (50 min), and
reaction temperature (60 °C) were optimized using Plackett–Burman design. The maximum
production of L-dopa was found to be 0.872 mg/ml with L-tyrosine consumption of 1.002
mg/ml. The model terms were found highly significant (HS, p ≤ 0.05), suggesting the potential
commercial utility of the culture (df = 3, LSD = 0.342).
Keywords: Coriolus versicolor-L-Dopa-Microbiological transformation-Mushroom biomassPlackett–Burman design
Emma Kavanagh1, Michael Winn1, Cliona Nic Gabhann1, Neil K. O’Connor1, Petr Beier2
and Cormac D. Murphy1. (1School of Biomolecular and Biomedical Science, Centre for
Synthesis and Chemical Biology, Ardmore House, University College Dublin, Dublin,
Ireland, 2Institute of Organic Chemistry and Biochemistry, Academy of Sciences of the
Czech Republic, Flemingovo nam. 2, 166 10 Prague, Czech Republic. Email:
Cormac.d.murphy@ucd.ie). Microbial biotransformation of aryl sulfanylpentafluorides.
Environmental Science and Pollution Research, Volume 21(1) (2014): 753-758
We report, for the first time, the biotransformation of potential pollutants bearing the
pentafluorosulfanyl (SF5-) functional group in a fungus and bacteria. Cunninghamella elegans
transformed p-methoxy phenyl SF5 via demethylation; Pseudomonas knackmussii and P.
pseudoalcaligenes KF707 transformed amino-, hydroxyamino- and diamino- substituted phenyl
SF5, forming the N-acetylated derivatives as the main product. Cell-free extract of Streptomyces
griseus transformed 4-amino-3-hydroxy-phenyl SF5 to the N-acetylated derivative in the
presence of acetyl CoA, confirming that an N-acetyltransferase is responsible for the bacterial
biotransformations. Approximately 25 % of drugs and 30 % of agrochemicals contain fluorine,
and the trifluoromethyl group is a prominent feature of many of these since it improves
lipophilicity and stability. The pentafluorosulfanyl substituent is seen as an improvement on the
trifluoromethyl group and research efforts are underway to develop synthetic methods to
incorporate this moiety into biologically active compounds. It is important to determine the
potential environmental impact of these compounds, including the potential biotransformation
reactions that may occur when they are exposed to microorganisms.
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José A. Silesa,, Daniel Pérez-Mendozaa, José A. Ibáñezb, José M. Scervinoc, Juan A.
Ocampoa, Inmaculada García-Romeraa, Inmaculada Sampedroa, d. (a Department of Soil
Microbiology and Symbiotic Systems, Estación Experimental del Zaidín, Consejo Superior
de Investigaciones Científicas (CSIC), Prof. Albareda 1, E-18008 Granada, Spain, b
Department of Marketing and Market Research, Facultad de CC. Económicas y
Empresariales, Campus Universitario de Cartuja s/n, Granada, Spain, c Department of
Experimental Biology and Biodiversity (BBE),FCEyN, UBA Universidad de Buenos Aires,
Ciudad Universitaria, Microbiología de Suelos, 1428, Argentina, d Thayer School of
Engineering, Dartmouth College, 14 Engineering Drive, Hanover, NH 03755, USA).
Assessing the impact of biotransformed dry olive residue application to soil: Effects on
enzyme activities and fungal community. International Biodeterioration & Biodegradation,
Volume 89(2014): 15–22
Dry olive residue (DOR), a solid by-product of the two-phase olive oil extraction system, is rich
in organic matter and nutritionally important compounds. However, the agronomic application of
this residue may impact negatively on the soil ecosystem due to its toxic components. The aim of
the present study was to investigate the impact of raw DOR, Coriolopsis floccosa-transformed
DOR and Fusarium oxysporum-transformed DOR on soil biological properties. To do this, soil
enzyme activities, fungal community size (quantitative PCR) and fungal community structure
(DGGE of 18S rRNA gene) were measured. The impact of biotransformed and
nonbiotransformed DOR applications to soil depended on two factors: the variable sensitivity of
the soil to the residue's composition and the duration of exposure to amendments. The
application of this biotransformed residue enhanced soil enzyme activities (phosphatase, βglucosidase and urease) with respect to soil amended with nonbiotransformed residue. The
quantification of the 18S rRNA gene copy number indicated that the different amendments
stimulated relative abundance. DGGE analysis showed that the amendments produced changes
in fungal community structure although variations in fungal diversity were only detected after C.
floccosa-transformed DOR addition at 60 days, probably due to the enhancement of species such
as Chaetomium globosum and Chalazion helveticum.
Keywords: “Alpeorujo”; Bioremediation; Olive waste; Organic amendment; qPCR; Soil
microbial ecology
Jianmei Luo1, Qikun Liang1, Yanbing Shen1, Xi Chen1, Zhinan Yin2, Min Wang1. (1 Key
Laboratory of Industrial Fermentation Microbiology (Tianjin University of Science and
Technology), Ministry of Education, Tianjin Key Lab of Industrial Microbiology, College
of Biotechnology, Tianjin University of Science and Technology, Tianjin 300457, PR China,
2
College of Life Science, Nan Kai University, Tianjin 300071, PR China).
Biotransformation of bavachinin by three fungal cell cultures. Journal of Bioscience and
Bioengineering, Volume 117(2) (2014): 191–196
Biotransformation of bavachinin (1) was investigated using three fungal cell cultures of
Aspergillus flavus ATCC 30899, Cunninghamella elegans CICC 40250 and Penicillium
raistrickii ATCC 10490, respectively. Two major converted products were identified by LC/MS,
1
H NMR and 13C NMR and X-ray diffraction. Two biocatalyst systems, A. flavus ATCC 30899
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and C. elegans CICC 40250 cell cultures, showed a great capacity of hydroxylation and two
hydroxyl groups were attached at C-2″ and C-3″ positions in the side chain of the bavachinin Aring, resulting in the formation of the same compound with a name, (S)-6-((R)-2,3-dihydroxy-3methylbutyl)-2-(4-hydroxyphenyl)-7-methoxychromen-4-one (2). On the other hand, P.
raistrickii ATCC 10490 cell cultures possessed the ability to reduction at C-4 of the substrate Cring, resulting in the production of (2S,4R)-2-(4-hydroxyphenyl)-7-methoxy-6-(3-methylbut-2en-1-yl)chromen-4-ol (3). Furthermore, the in vitro anti-tumor activities of the above compounds
were evaluated by MTT assay. Compared with the substrate (1), product 3 possessed stronger
inhibition activity on the human breast cancer cell line (MCF-7) and slightly lower inhibition
activities against Hep G2, HeLa, Hep-2 and A549 cells lines; while the hydroxyl product 2
possessed much lower inhibition activity on tumor cells lines, which might be related to the
insertion of two hydroxyl groups. Compounds 2 and 3 were considered to be novel. It was also
the first time to biotransform bavachinin (1) by these three fungi, which suggested the potential
role of microbial enzymes to synthesize novel compounds from plant secondary metabolites.
Keywords: Bavachinin; Biotransformation; Aspergillus flavus; Cunninghamella elegans;
Penicillium raistrickii
Xi-Yu Cheng, Yen-Wah Tong, Kai-Chee Loh. (Department of Chemical & Biomolecular
Engineering, National University of Singapore, 4 Engineering Drive 4, S117576 Singapore,
Singapore). An immersed hollow fiber membrane bioreactor for enhanced
biotransformation of indene to cis-indandiol using Pseudomonas putida. Biochemical
Engineering Journal, Volume 87(2014): 1–7
An immersed hollow fiber membrane bioreactor (IHFMB) was fabricated for production of
pharmaceutical intermediates cis-indandiol from indene by Pseudomonas putida ATCC 55687.
At 2–6 g/L indene, significant increase of 160–400%, corresponding to 240–400 mg/L of cisindandiol was achieved as compared to that obtained from suspension culture bioreactors (SCB).
The IHFMB volumetric productivity of 10.1–12.9 mg/(L h) and molar yield of 0.050–0.093
mol/mol indene was also higher than the 4.3–8.3 mg/(L h) and 0.01–0.030 mol/mol indene,
respectively, in the SCB. The hollow fiber membranes in the IHFMB facilitated a more effective
biotransformation through reactant sequestration and cell immobilization, with equal
contribution at low indene concentrations, albeit a lower contribution by the latter at 6 g/L
indene. The performance of the IHFMB was further improved by process optimization and the
highest product titer of 487 mg/L, overall volumetric productivity of 24.6 mg/(L h) and molar
yield of 0.126 mol/mol indene were achieved with a module comprising 28 membranes (168
cm2/150 mL working volume) at a medium circulation rate of 5 mL/min and aeration rate of 0.5
vvm. Reusability of the membranes has also been successfully demonstrated through 5
successive operations of batch biotransformation.
Keywords: Pharmaceuticals biotransformation; Substrate inhibition; Immersed hollow fiber
membrane bioreactor; Pseudomonas putida

Biomarker
Anabella Giusto1, Alfredo Salibián1 and Lucrecia Ferrari1, 2. (1Applied Ecophysiology
Program (PRODEA), Basic Sciences Department, Institute of Ecology and Sustainable
Development (INEDES), National University of Luján, P.O. Box 221, B6700ZBA Luján,
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Argentina, 2Scientific Research Commission (CIC), La Plata, Buenos Aires, Argentina.
Lucrecia Ferrari: Email: lferrari@mail.unlu.edu.ar). Biomonitoring toxicity of natural
sediments using juvenile Hyalella curvispina (Amphipoda) as test species: evaluation of
early effect endpoints. Ecotoxicology, March 2014, Volume 23(2) (2014): 293-303
The utility of early effect endpoints as biomarkers of ecotoxicity of natural sediments in water–
sediment static system was investigated. The particular goal was to evaluate the ecotoxicity of
the sediment samples from La Choza stream, located in upper basin of the Reconquista river, the
second most polluted river of Argentina. Native juveniles Hyalella curvispina were used as test
organisms evaluating survival, growth, oxidative stress parameters (SOD; CAT, TBARS) and
the electron transport system (ETS) activity as early toxic effect. This study used methodologies
and techniques that allow the assessment of sediment pollution with a native species as test
organism and provided data to discuss the viability of sublethal endpoints as tools for freshwater
sediment assessment. In spring and in summer two ten-day series of whole-sediment assays were
conducted simultaneously: (a) standard assays and (b) biomarkers assays. A control sediment
was ran simultaneously in which no––effect on survival was measured. In summer there was a
significant increase in length and biomass in both exposed and control groups. In spring an
inhibitory effect on growth and an increase in oxidative damage with a concomitant rise in
antioxidant defenses, was observed in animals exposed to La Choza sediment. ETS measurement
indicated a significant depression of metabolic activity of amphipods exposed to contaminated
sediments. The measured biomarkers represent the first record for juvenile H. curvispina
exposed to polluted natural sediments under standardized laboratory conditions. The used
bioanalytical tools demonstrated higher sensitivity and a more accurate assessment of the effects
than those obtained by the standard tests of survival and growth. We propose their adoption in
biomonitoring of freshwater sediment toxicity.
Keywords: Polluted sediments, Bioassays, Oxidative stress, Electron transport system (ETS),
Reconquista river, Hyalella curvispina
Rim Khlifi1, 2, Pablo Olmedo3, Fernando Gil3, Molka Feki-Tounsi1, 2, Bouthaina
Hammami4, Ahmed Rebai2 and Amel Hamza-Chaffai1. (1Unit of Marine and
Environmental Toxicology, UR 09-03, Sfax University, IPEIS, BP 1172, 3018 Sfax, Tunisia,
2
Bioinformatics Unit, Centre of Biotechnology of Sfax, BP 1177, 3018 Sfax, Tunisia,
3
Department of Legal Medicine and Toxicology, University of Granada, Granada, Spain,
4
Department of Otorhinolaryngology, Habib Borguiba Hospital, Sfax, Tunisia. Rim Khlifi:
Email: rimkhlifi@yahoo.fr). Biomonitoring of cadmium, chromium, nickel and arsenic in
general population living near mining and active industrial areas in Southern Tunisia.
Environmental Monitoring and Assessment, Volume 186(2) (2014): 761-779
The human health impact of the historic and current mining and industrial activities in Tunisia is
not known. This study assessed the exposure to metals in the population of Southern Tunisia,
using biomonitoring. The aim of this pilot study was to evaluate metal exposure on 350
participants living near mining and active industrial areas in the South of Tunisia. Blood
specimens were analyzed for metals (Cd, Cr, As, and Ni) by Atomic Absorption Spectrometer
equipped with Zeeman background correction and AS-800 auto sampler by graphite furnace and
graphite tubes with integrated L'vov platform. The sample population was classified according to
different age groups, sex, smoking habit, sea food and water drinking consumption, occupational
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exposure, amalgam fillings and place of residence. The blood As, Cd, Cr and Ni values
expressed as mean ± SD were 1.56 ± 2.49, 0.74 ± 1.15, 35.04 ± 26.02 and 30.56 ± 29.96 µg/l,
respectively. Blood Cd and Ni levels in smokers were 2 and 1.2 times, respectively, higher than
in non-smokers. Blood Cd levels increase significantly with age (p = 0.002). As, Cd and Ni were
significantly correlated with gender and age (p < 0.05). Cd level in blood samples of subjects
occupationally exposed was 1.3 times higher than that of non-exposed. Blood metals were not
significantly affected by amalgam fillings, place of living and sea food and drinking water
consumption. This first biomonitoring study of metal exposure in the South of Tunisia reveals a
substantial exposure to several metals. The pathways of exposure and health significance of
these findings need to be further investigated.
Keywords: Human biomonitoring, Blood, Arsenic, Cadmium, Chromium, Nickel
Graham Wilkesa, Julie Brassardb, Thomas A. Edgec, Victor Gannond, Natalie Gottschalla,
Cassandra C. Jokinend, Tineke H. Jonese, Izhar U. H. Khana, Romain Martif, Mark D.
Sunoharaa, Edward Toppf and David R. Lapena. (aAgriculture and Agri-Food Canada,
Ottawa, Ontario, Canada, bAgriculture and Agri-Food Canada, Saint-Hyacinthe, Québec,
Canada, cWater Science & Technology, Environment Canada, Burlington, Ontario,
Canada, dLaboratory for Foodborne Zoonoses, Public Health Agency of Canada,
Lethbridge, Alberta, Canada, eAgriculture and Agri-Food Canada, Lacombe, Alberta,
Canada, fAgriculture and Agri-Food Canada, London, Ontario, Canada). Long-Term
Monitoring of Waterborne Pathogens and Microbial Source Tracking Markers in Paired
Agricultural Watersheds under Controlled and Conventional Tile Drainage Management.
Appl. Environ. Microbiol., Volume 80(12) (2014): 3708-3720
Surface waters from paired agricultural watersheds under controlled tile drainage (CTD) and
uncontrolled tile drainage (UCTD) were monitored over 7 years in order to determine if there
was an effect of CTD (imposed during the growing season) on occurrences and loadings of
bacterial and viral pathogens, coliphages, and microbial source tracking markers. There were
significantly lower occurrences of human, ruminant, and livestock (ruminant plus
pig) Bacteroidales markers in the CTD watershed in relation to the UCTD watershed. As for
pathogens, there were significantly lower occurrences of Salmonella spp. and Arcobacter spp. in
the CTD watershed. There were no instances where there were significantly higher quantitative
loadings of any microbial target in the CTD watershed, except for F-specific DNA (F-DNA) and
F-RNA coliphages, perhaps as a result of fecal inputs from a hobby farm independent of the
drainage practice treatments. There was lower loading of the ruminant marker in the CTD
watershed in relation to the UCTD system, and results were significant at the level P = 0.06. The
odds ofSalmonella spp. occurring increased when a ruminant marker was present relative to
when the ruminant marker was absent, yet for Arcobacter spp., the odds of this pathogen
occurring significantly decreased when a ruminant marker was present relative to when the
ruminant marker was absent (but increased when a wildlife marker was present relative to when
the wildlife marker was absent). Interestingly, the odds of norovirus GII (associated with human
and swine) occurring in water increased significantly when a ruminant marker was present
relative to when a ruminant marker was absent. Overall, this study suggests that fecal pollution
from tile-drained fields to stream could be reduced by CTD utilization.
Phillip B. Gedalangaa, Peerapong Pornwongthonga, Rebecca Morab, Sheau-Yun Dora
a

Chiangc, Brett Baldwind, Dora Oglesd and Shaily Mahendraa. ( Department of Civil and
Environmental Engineering, University of California, Los Angeles, California, USA,
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AECOM Technical Services (Environment), Orange, California, USA,
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Technical Services (Environment), Atlanta, Georgia, USA, Microbial Insights, Inc.,
Knoxville, Tennessee, USA). Identification of Biomarker Genes To Predict Biodegradation
of 1,4-Dioxane. Appl. Environ. Microbiol., Volume 80(10) (2014): 3209-3218
Bacterial multicomponent monooxygenase gene targets in Pseudonocardia dioxanivorans
CB1190 were evaluated for their use as biomarkers to identify the potential for 1,4-dioxane
biodegradation in pure cultures and environmental samples. Our studies using laboratory pure
cultures and industrial activated sludge samples suggest that the presence of genes associated
with dioxane monooxygenase, propane monooxygenase, alcohol dehydrogenase, and aldehyde
dehydrogenase are promising indicators of 1,4-dioxane biotransformation; however, gene
abundance was insufficient to predict actual biodegradation. A time course gene expression
analysis of dioxane and propane monooxygenases in Pseudonocardia dioxanivorans CB1190
and mixed communities in wastewater samples revealed important associations with the rates of
1,4-dioxane removal. In addition, transcripts of alcohol dehydrogenase and aldehyde
dehydrogenase genes were upregulated during biodegradation, although only the aldehyde
dehydrogenase was significantly correlated with 1,4-dioxane concentrations. Expression of the
propane monooxygenase demonstrated a time-dependent relationship with 1,4-dioxane
biodegradation in P. dioxanivorans CB1190, with increased expression occurring after over 50%
of the 1,4-dioxane had been removed. While the fraction of P. dioxanivorans CB1190-like
bacteria among the total bacterial population significantly increased with decrease in 1,4-dioxane
concentrations in wastewater treatment samples undergoing active biodegradation, the
abundance and expression of monooxygenase-based biomarkers were better predictors of 1,4dioxane degradation than taxonomic 16S rRNA genes. This study illustrates that specific
bacterial monooxygenase and dehydrogenase gene targets together can serve as effective
biomarkers for 1,4-dioxane biodegradation in the environment.

Biofertilizer
Ravi Bhardwaj1, Meenu Sood1*. (1Department of Forest Products College of Forestry, Dr.
Y.S. Parmar University of Horticulture and Forestry, Nauni, Solan (Himachal Pradesh)173230, 1*Department of Forest Products College of Forestry, Dr. Y.S. Parmar University
of Horticulture and Forestry, Nauni, Solan (Himachal Pradesh)-173230). Effect of Organic
Manures and Biofertilizers on Growth and Yield of Rheum Australe D. Don. Cultivated in
Himachal Himalaya. The Indian Forester, Volume 140(4) (2014): 407-412
Rheum australeWall ex Meissn. a perennial herb, is distributed in the Himalayas from Kashmir
to Sikkim at altitude of 2800-5200 m. In Himachal Pradesh it is found growing in Chhota
Bhangal and Bara Bhangal of Kangra; Pangi Bharmour of Chamba, Parvati Valley of Kullu,
Dodra kwar, Khashadhar and Rohru ranges of Shimla district, Kinnaur and Lahaul Spiti districts.
Population density is between 0.5 and 1.5 plant square meter in very restricted localities and is
designated as endangered in status. The experiment on Rheum australe was conducted to
determine the effect of different organic manures , biofertilizers and NPK on growth and yield of
Rheum australeand also to work out its cost of cultivation to standardize the cultivation
technology. The results showed that maximum plant height, above ground biomass ,underground
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biomass and underground biomass yield was recorded maximum using NPK (120:60:30 kg/ ha)
and which was followed by Vermicompost + Azotobacter+ PSB (10t:5kg:5kg) and minimum
was recorded in control. Benefit-cost ratio of 10.15 was observed maximum when NPK @ (120 :
60: 30 Kg/ha) was applied, which was followed by treatment F where FYM + Azotobacter +
PSB (10t : 5kg :5kg) with a BCR of 8.09.
Keywords: Endangered, Bio-fertilizers, Organic Manures, Cultivation, Cost, Conservation.

Biocomposting
H. Kausara, Mohd Razi Ismaila, Halimi Mohd Saudb, Radziah Othmanac, S. H. Habibb &
Yasmeen Siddiquia. (a Laboratory of Food Crops, Institute of Tropical Agriculture ,
Universiti Putra Malaysia , Serdang , Selangor , Malaysia, bDepartment of Agriculture
Technology, Faculty of Agriculture , Universiti Putra Malaysia, Serdang , Selangor ,
Malaysia, c Department of Land Management, Faculty of Agriculture, Universiti Putra
Malaysia, Serdang , Selangor , Malaysia). Bio-Efficacy of Microbial Infused Rice Straw
Compost on Plant Growth Promotion and Induction of Disease Resistance in Chili.
Compost Science & Utilization, Volume 22(1) (2014): 1-10
Microbial fortified organic amendment in chili cultivation may affect plant development and
disease suppression. Microbial infused rice straw compost, commercial rice straw compost, and
fungicide Benomyl for chili (Capsicum annum L.) cultivation and control of Sclerotium foot rot
were studied under glass house condition. Chili seed cv. Kulai were sown in the Sclerotium
rolfsii infested and non-infested soil. After two weeks, five healthy seedlings were transplanted
into planting bags. Growth performance and development of disease symptoms associated with
S. rolfsii foot rot infection were assessed. Applying microbial infused rice straw compost
increased seed germination and plant growth, and suppressed development of foot rot compared
to using commercial rice straw compost and the Benomyl. A higher disease reduction (84.6%)
occurred with 15 Mg · ha−1 microbial infused rice straw compost (62.7%), followed by Benomyl
(53.8%), and 15 Mg · ha−1 commercial rice straw compost (46.2%). Application of microbial
infused rice straw compost at 15 Mg · ha−1 yielded optimum seed germination and seedling
establishment, plant growth, and disease suppression. Microbial infused rice straw compost is a
good alternative to chemical fungicide in controlling Sclerotial disease in chili.
Warwick John Doughertya & Kwong Yin Chana. (a NSW Department of Primary
Industries , Narellan , NSW , Australia). Soil Properties and Nutrient Export of a Duplex
Hard-Setting Soil Amended with Compost. Compost Science & Utilization, Volume 22(1)
(2014): 11-22
Soils managed for field vegetable production often receive high nutrient inputs and are
frequently cultivated. This can result in agronomically excessive soil P and soil structural
degradation. In combination, these can lead to large losses of nutrients in runoff that can impact
on aquatic environments. We investigated the effect of compost application at 62.5 and 125 t
ha−1 in both 2005 and 2008 on soil nutrient and physical properties and runoff and nutrient
export using simulated rainfall/runoff. The use of compost reduced (p < 0.01) the accumulation
of available P in soils compared to conventional fertilizers but still resulted in excessively high
soil P levels. The application of compost increased water stable aggregates, increased infiltration
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rates, and reduced the volume of runoff (all p < 0.01). Compost at either rate reduced runoff
volumes by ∼50% compared to conventionally managed soils. As a consequence of reduced
nutrient inputs/accumulation and improved soil physical properties, the use of compost at 62.5 t
ha−1 resulted in a ∼50% reduction in N and P export in surface runoff, with no added benefit of
using the higher compost rate. The rainfall simulations we reported only represent a ‘snap-shot’
of compost effects on runoff properties, and longer term monitoring of runoff would add further
understanding of treatment effects. Nevertheless, we suggest that the use of compost may have
environmental benefits although nutrient supply and status in the soil needs to be managed
carefully to ensure adequate crop nutrition without unnecessarily increasing soil nutrients above
the agronomic optimum.
A. Lag-Brotonsa, I. Gómeza, J. Navarro-Pedreñoa & J. Bartual-Martosb. (aGEA–
Environmental Soil Science Group, Department of Agrochemistry and Environment ,
University Miguel Hernández , Elche , Spain, b Agricultural Experimental Station ,
Carretera Dolores s/n, Elche, Spain). Effects of Sewage Sludge Compost on Cynara
cardunculus L. Cultivation in a Mediterranean Soil. Compost Science & Utilization,
Volume 22, Issue 1, 2014: 33-39
The aim of this study was to identify an optimal sewage sludge compost (SSC) application rate
to cultivate Cynara cardunculus L. (cynara) in a Mediterranean soil. Five SSC treatments
corresponding to 0, 2, 4, 6, and 8 kg compost/m2 (T0, T1, T2, T3, and T4, respectively) were
applied to an agricultural plot (South-Eastern Spain). Twelve cynara plants per treatment were
grown (January–June). SSC treatments enhanced Cox, Nk, Pburriel, Zn, and Fe. The optimal rates
were found between T2 and T3. Cynara leaves’ elemental composition was scarcely affected by
SSC. Only Fe increased, differing T2, T3, T4 plants (over 1000 mg Fe/kg) from T0 plants (701 mg
Fe/kg). Cynara morphological traits were not affected by SSC treatments. Cynara results did not
indicate a clear optimal SSC dose. However, applications between 4 and 6 kg of SSC/m2 are
recommended in order to enhance soil organic matter and fertility, factors of special importance
in Mediterranean environments.
J. J. Millera*, B. W. Beasleya, C. F. Druryb, F. J. Larneya & X. Haoa. (a Agriculture and
Agri-Food Canada, Lethbridge, Alberta, Canada, b Agriculture and Agri-Food Canada,
Harrow, Ontario, Canada). Nitrogen Budgets Following Land Application of Composted
or Stockpiled Feedlot Manure Containing Wood-Chips or Straw Bedding to Barley Silage
for 12 Years. Compost Science & Utilization, Volume 22(2) (2014): 57-67
Land application of composted feedlot manure (CM) instead of stockpiled manure (SM) at
increasing application rates to cropland, or use of wood-chip (WD) instead of straw (ST)
bedding, may influence the nitrogen (N) balance and cause N surpluses. This could result in
environmental losses of N to the atmosphere, surface, or ground waters. We determined the
influence of manure type, bedding material, and application rate (13, 39, 77 Mg ha−1 dry wt.) on
cumulative N inputs, outputs, and N balance (aboveground system) for a long-term (since 1998)
field experiment where manure had been repeatedly applied for 2, 7, and 12 yr. The annual N
inputs considered were N in organic amendments or inorganic fertilizer (IN), and N in irrigation
water. The annual N outputs considered were N in crop uptake, NH3 volatilization, and N2O
gaseous loss. After 12 applications, cumulative N deficits occurred for the unamended control
(−1140 kg N ha−1) and IN treatment (−678 kg N ha−1), and cumulative N surpluses were found
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for the organic amendments (689 to 12,200 kg N ha−1). Manure type, bedding, and application
rate influenced the N balance for the three timelines but their effects often involved two- or
three-way interactions. The N balance after 7 and 12 applications was significantly lower for
CM-WD treatment compared to CM-ST, SM-ST, and SM-WD at the 39 and 77 Mg ha−1 rates,
suggesting that composted manure with wood chips might be used to reduce cumulative N
surplus at these two higher rates in the longer term.
Rıdvan Kızılkayaa* & F. Şüheyda Hepşen Türkayb. (aDepartment of Soil Science and Plant
Nutrition, Faculty of Agriculture, Ondokuz Mayıs University, Atakum, Samsun, Turkey,
b
Amasya University, Suluova Vocational School, Suluova, Amasya, Turkey).
Vermicomposting of Anaerobically Digested Sewage Sludge with Hazelnut Husk and Cow
Manure by Earthworm Eisenia foetida. Compost Science & Utilization, Volume 22(2)
(2014): 68-82
Vermicomposting of organic waste has an important part to play in an integrated waste
management strategy. The aim of the present study was to investigate the ability of an epigeic
earthworm Eisenia foetida to transform anaerobically digested sewage sludge (SS) amended
with hazelnut husk (HH) and cow manure (CM) in different proportions under laboratory
conditions (in darkness at 25°C ± 0.5°C). Three approaches investigated in the study were: (1) to
find the best medium for growth and reproduction of E. foetida in different feed mixtures, (2) to
analyze the heavy metal concentrations in different feed mixtures of SS&sbnd;HH&sbnd;CM
before and after vermicomposting, and (3) to explore heavy metals accumulation of earthworms
in sewage sludge with different feed mixtures. Number and biomass of earthworms and heavy
metal contents in feed mixtures and earthworms were periodically monitored. The results
indicated that maximum earthworm biomass was attained in a feed mixture of 20% SS + 40%
CM + 40% HH, while the earthworm number was highest in a feed mixture of 30% SS + 35%
CM + 35% HH during the vermicomposting period. Heavy metals concentration (Zn, Cu, Cd,
Pb, Ni, and Cr) in all feed mixtures decreased associated with the increasing vermicomposting
time. The heavy metals’ content in the feed mixtures was lower than that of initial mixtures.
Metal analysis of earthworms revealed considerable bioaccumulation of heavy metals in their
bodies’ tissue. Heavy metal analysis of earthworm body showed that increasing proportion of SS
in the feed mixtures promoted the heavy metal content of earthworm body.
Ravi Chandra Sharmaa* & Pabitra Banika. (a Agricultural and Ecological Research Unit,
Indian Statistical Institute, Kolkata, India). Vermicompost and Fertilizer Application:
Effect on Productivity and Profitability of Baby Corn (Zea Mays L.) and Soil Health.
Compost Science & Utilization, Volume 22(2) (2014): 83-92
Earthworm digested wastes (vermicompost) are being produced in increasing quantities to make
farming sustainable. A study was carried out for two consecutive years (2007–09) at the
Agricultural Experimental Farm of Indian Statistical Institute, Giridih, India on sandy loam soil
in factorial randomized block design with three replications. Baby corn (cv. Early Composite)
was grown without vermicompost (V0) or with vermicompost (V1: @ 10 Mg ha−1) in
combination with three recommended doses of fertilizers [F1: 50%, F2: 100% (N:P2O5:K2O =
150:60:60 kg ha−1) and F3: 150% RDF] besides an absolute control (F0: no-NPK) to assess their
effect on baby corn productivity and soil health. Vermicompost applied plots recorded
considerably higher cob (0.717 Mg ha−1) and green fodder (17.58 Mg ha−1) yield. Among the
fertilizers, baby corn grown with F3 yielded maximum cob (0.759 Mg ha−1) and green fodder
(18.46 Mg ha−1). Vermicompost application built-up soil nutrient like nitrogen (145 kg ha−1),
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phosphorus (16 kg ha−1), potassium (190 kg ha−1), organic carbon (0.78%), and enhanced cation
exchange capacity (12.19 Cmol+ kg−1), microbial [basal soil respiration, microbial biomass
carbon, microbial quotient, and metabolic quotient] and enzyme activities (urease and acid
phosphatase). However, microbial and enzyme activities were minimum with F3. Vermicompost
and F2 treatments were most remunerative. Use of vermicompost not only reduces the
requirement of chemical fertilizers but also supplements important all essential nutrients to
increase crop yield besides improving the soil properties and processes.
Yiming Luo1,2, Heinz Stichnothe3, Frank Schuchardt3, Guoxue Li1, Roxana Mendoza
Huaitalla4, Wen Xu1. (1College of Resources and Environmental Sciences, China
Agricultural University, Beijing, China, 2Beijing Monitoring Station for Animal
Husbandry Environment, Beijing, China, 3Thuenen-Institute of Agricultural Technology,
Institute of Agricultural Technology and Biosystems Engineering, Braunschweig,
Germany, 4University of Hohenheim, Institute of Agricultural Engineering, Stuttgart,
Germany. Guoxue Li, College of Resource and Environmental Science, China Agricultural
University, Beijing 100193, China. Email: ligx@cau.edu.cn). Life cycle assessment of
manure management and nutrient recycling from a Chinese pig farm. Waste Manag Res,
volume 32(1) (2014): 4-12
Driven by the growing numbers of intensified pig farms around cities in China, there are
problems of nutrient surplus and shortage of arable land for utilising the manure. Hence,
sustainable livestock systems with effective manure management are needed. The objective of
this study is to compare the existing manure treatment of a typical pig farm in Beijing area
(separate collection of faeces; ‘Gan qing fen’ system) with an alternative system and to identify
the nutrients flow of the whole farm in order to quantify environmental burdens and to estimate
the arable land required for sustainable nutrients recycling. Life cycle assessment is used for this
purpose. Acidification potential (AP), eutrophication potential (EP) and global warming
potential (GWP) are analysed in detail; the functional unit is the annual production of the pig
farm. The results show that the cropland area demand for sustainable land application of the
effluent can be reduced from 238 to 139 ha with the alternative system. It is possible to transfer
29% of total nitrogen, 87% of phosphorus, 34% of potassium and 75% of magnesium to the
compost, and to reduce the total AP, EP and GWP of manure management on the farm by
64.1%, 96.7% and 22%, respectively, compared with the current system. Besides an effective
manure management system, a full inventory of the regional nutrients flow is needed for
sustainable development of livestock systems around big cities in China.
Keywords: Pig farm, life cycle assessment, nutrients, manure management, effluent
Jun Dong, Yong Chi, Daoan Zou, Chao Fu, Qunxing Huang, Mingjiang Ni. (1State Key
Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou, PR China, 2Yong
Chi, State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou,
China. Email: chiyong@zju.edu.cn). Comparison of municipal solid waste treatment
technologies from a life cycle perspective in China. Waste Manag Res, Volume 32(1)
(2014): 13-23
China has endured the increasing generation of municipal solid waste; hence, environmental
analysis of current waste management systems is of crucial importance. This article presents a
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comprehensive life cycle assessment of three waste treatment technologies practiced in
Hangzhou, China: landfill with and without energy recovery, and incineration with waste-toenergy. Adopting region-specific data, the study covers various environmental impacts, such as
global warming, acidification, nutrient enrichment, photochemical ozone formation, human
toxicity and ecotoxicity. The results show that energy recovery poses a positive effect in
environmental savings. Environmental impacts decrease significantly in landfill with the
utilization of biogas owing to combined effects by emission reduction and electricity generation.
Incineration is preferable to landfill, but toxicity-related impacts also need to be improved.
Furthermore, sensitivity analysis shows that the benefit of carbon sequestration will noticeably
decrease global warming potential of both landfill scenarios. Gas collection efficiency is also a
key parameter influencing the performance of landfill. Based on the results, improvement
methods are proposed. Energy recovery is recommended both in landfill and incineration. For
landfill, gas collection systems should be upgraded effectively; for incineration, great efforts
should be made to reduce heavy metals and dioxin emissions.
Keywords: Municipal solid waste, life cycle assessment, landfill gas to energy, waste to energy,
heavy metals, improvement measurements
Ying An1. Guangming Li1, Wenqing Wu2, Juwen Huang1, Wenzhi He1, Haochen Zhu1.
(1State Key Laboratory of Pollution Control and Resources Reuse, College of
Environmental Science and Engineering, Tongji University, Shanghai, China, 2Shanghai
Waste Administrative Division, Shanghai, China. Guangming Li, State Key Laboratory of
Pollution Control and Resources Reuse, College of Environmental Science and
Engineering, Tongji University, 1239 Siping Road, Shanghai, 200092, China. Email:
ligm@tongji.edu.cn). Generation, collection and transportation, disposal and recycling of
kitchen waste: A case study in Shanghai. Waste Manag Res, Volume 32(3) (2014): 245-248
With respect to waste sorting, Shanghai sets an example for other Chinese cities on the
standardized treatment of kitchen waste (KW) in China. According to the results of
investigation, about 560 kilo tons of KW from different sources in Shanghai were produced in
2011. Of this, 45.6% (255.6 kilo tons) was collected and transported properly by a
comprehensive and formal collection and transportation system. Landfilling and incineration,
which are the traditional treatment technologies used, show downward trends because of
increasing environmental awareness and land restrictions. Feed production, composting and
biodiesel refining play increasingly important roles in the recycling of KW. Safe disposal,
reduced KW quantity, public education, and technological innovation are still problematic issues
and need to be considered in future waste management in Shanghai.
Keywords: Kitchen Waste, generation, collection and transportation, disposal, recycling,
Shanghai

Biopesticides
Tiago Tognolli de Almeida1, Ravely Casarotti Orlandelli1, Vânia Specian1, Julio Cesar
Polonio1, Daniela Andressa Lino Lourenço2 and João Alencar Pamphile1*. (1Department of
Biotechnology, Genetics and Cellular Biology (DBC), Universidade Estadual de Maringá,
Brazil, 2Department of Zootechny (DZO), Universidade Estadual de Maringá, Brazil).
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Sensibility of the entomopathogenic fungus Metarhizium anisopliae (Metschnikoff) Sorokin
to Pelargonium sidoides extract (EPs 7630®) assessed by conidia germination speed
parameter. African Journal of Biotechnology, Volume 13(7)(2014): 821-826
Pelargonium sidoides, known as umckaloabo, is a plant originally from South Africa and its
extract is used in popular medicine. The fungus Metarhizium anisopliae, an important
entomopathogen used in biological control of pests, is also employed as model for the evaluation
of toxicity and compatibility of different products, considering, among other parameters, conidia
germination speed. Therefore, this study aimed to evaluate the sensibility of M. anisopliae var.
anisopliae in the presence of the extract of P. sidoides, at a concentration of 20.625 and 2.0625
mg/ml. During incubation at 28°C, samples were collected at 0, 6, 8, 10, 12 and 24 h and
analyzed by light microscopy, with observation of 300 conidia, in triplicate, for both treatments
and negative controls (in a completely randomized design). This study shows that the two
concentrations of P. sidoides extract tested are capable of delaying the M. anisopliae conidia
germination speed, in comparison to the controls, although the germination frequency has been
restored after about 12 h of conidia incubations, with did not lack conidia viability, indicating no
toxicity. Key words: Model fungus, toxicity, vegetative development, viability.
M.Q. Rezendea, M. Venzonb, A.L. Pereza, I.M. Cardosoc, Arne Janssend. (aDepartment of
Entomology, Federal University of Viçosa, 36570-000 Viçosa, MG, Brazil, b Agriculture
and Livestock Research Enterprise of Minas Gerais (EPAMIG), Vila Gianetti 46, 36570000 Viçosa, MG, Brazil, c Soil Science Department, Federal University of Viçosa, 36570000 Viçosa, MG, Brazil, d Institute of Biodiversity and Ecosystem Dynamics, University of
Amsterdam, Science Park 904, 1098 XH Amsterdam, The NetherlandsExtrafloral nectaries
of associated trees can enhance natural pest control. Agriculture, Ecosystems &
Environment, Volume 188 (2014): 198–203
Plant diversity may increase natural enemy populations because some plants can provide
alternative food to natural enemies. Extrafloral nectar is such an alternative food and plants
producing extrafloral nectar are known to suffer less from herbivory. Little is known about the
effect of plants with extrafloral nectaries on herbivory of neighbouring plants. Here, we
investigated whether extrafloral nectaries of an associated tree (Inga subnuda subsp.
luschnathiana) can enhance natural pest control in coffee agroforestry systems. We assessed the
effect of nectar availability from Inga trees on parasitism of coffee leaf miners (Leucoptera
coffeella) and on damage caused by coffee leaf miners and coffee berry borers (Hypothenemus
hampei). Most of the nectary visitors were either parasitoids or predators, with most predators
being natural enemies of coffee pests. Coffee plants were sampled every metre along a transect
of 10–15 m extending from each Inga tree. The distance of the coffee plants from the Inga trees
did not significantly correlate with coffee leaf miner parasitism, proportion of mined leaves or
with the proportion of bored coffee berries. We subsequently used abundance and species
richness of those nectary visitors without known association with leaf miners and borers as
indirect measures of nectar availability. Whereas species richness had no significant effect on
natural pest control, leaf miner parasitism increased significantly with the abundance of nectary
visitors (excluding natural enemies of the coffee pests), and the proportion of mined leaves
decreased significantly with this abundance. The proportion of bored fruits decreased with
increasing abundance of visitors, but this trend was not significant. Together, these results
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suggest that Inga trees provide alternative food to natural enemies of coffee pests, resulting in
increased natural control. Thus, extrafloral nectaries of associated trees can enhance natural pest
control in agroforestry systems.
Keywords: Associational defence; Natural enemies; Agroforestry systems; Leucoptera
coffeella; Hypothenemus hampei; Inga subnuda subsp. Luschnathiana
P. Lucchinia, b, R.S. Quilliamc, T.H. DeLucad, T. Vameralia, D.L. Jonesb. (a Department of
Agronomy, Food, Natural Resources, Animals and Environment, Università degli studi di
Padova, Viale dell’Università, Padua 16 35020, Legnaro, Italy, b School of Environment,
Natural Resources and Geography, Bangor University, Bangor LL57 2UW, Gwynedd, UK,
c
Biological and Environmental Sciences, University of Stirling, Stirling FK9 4LA, UK, d
School of Environmental and Forest Sciences, University of Washington, 107 Anderson
Hall, Seattle, WA 98195-2100, USA). Does biochar application alter heavy metal dynamics
in agricultural soil?. Agriculture, Ecosystems & Environment, Volume 184 (2014): 149–157
Biochar incorporation into soil has been advocated as a potential large scale solution to offset
global greenhouse gas emissions. However, the application of biochar to agricultural land must
have few if any negative economic and environmental consequences if farmers are to readily
adopt biochar as soil amendment. Biochar use as an organic amendment has been recently rising
due to its positive effect on soil fertility, but there is still limited information available about
longer-term effects, especially with regard to the effects on soil pollutant content and
distribution. In a field-scale trial we investigated the effect of single doses of biochar (25 and 50
t ha−1) and repeat-applications (two years later) of biochar (25 + 25 and 50 + 50 t ha−1) on heavy
metal (As, Cu, Zn, Cd, Ni) content and distribution in soil, together with metal concentrations in
plants (barley, beans) over repeated cropping cycles. Here we demonstrate that biochar produced
from forest residues is of a low risk due to its inherently low metal content and the lack of
observed negative effects on crop or soil quality. Although biochar did cause small changes in
metal fractionation in soil, it did not alter total metal concentrations in soil or plants. We
conclude that the application of wood-derived biochar does not increase the concentrations of
metals in this soil, even after repeated applications, and could be safely used for agriculture
Keywords: Agricultural management; Bioavailability;
fractionation; Soil contamination; Soil pollution

Carbon

sequestration;

Metal

Megan R. Coombs1 and Jeffrey S. Bale1. (1School of Biosciences, University of
Birmingham, Edgbaston, Birmingham, B15 2TT, UK. Megan R. Coombs (Corresponding
author): Email: mrc991@bham.ac.uk). Thermal biology of the spider mite predator
Phytoseiulus macropilis. BioControl, Volume 59 (2) (2014): 205-217
Phytoseiulus macropilis Banks (Acari: Phytoseiidae) is a specialist predator of the two-spotted
spider mite Tetranychus urticae Koch (Acari: Tetranychidae), and has been used to control the
pest in its native range: Mediterranean regions, the tropics and Florida, USA. This study
investigates the thermal biology as a proxy for establishment potential of glasshouse escapees in
cooler northern European climates, using a combination of laboratory and field trials. High
mortality rates at 10 °C indicated limited acclimation ability. Mites displayed continuous
oviposition in conditions that have previously been shown to induce a hiatus in other phytoseiid
species, supporting previous findings that Phytoseiulus is a genus with no diapause state. Adult
P. macropilis supercooled to between −17.2 and −24.0 °C, but the lower lethal temperature50 was
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−5.7 °C, resulting in a high level of pre-freeze mortality. The lethal time50 at 5 °C was 2.6 days,
and maximum survival in winter field trials across 2010 and 2011 was 21 days. The thermal
biology data indicate that P. macropilis is unlikely to establish in northern Europe, and will
therefore make a suitable glasshouse biological control agent in temperate climates.
Keywords: Biological control, Phytoseiidae, Tetranychus urticae, Cold tolerance, Establishment
potential
Amin Sedaratian1 , Yaghoub Fathipour1 and Reza Talaei-Hassanloui2. (1Department of
Entomology, Faculty of Agriculture, Tarbiat Modares University, P. O. Box 14115-336,
Tehran, Iran, 2Department of Plant Protection, Faculty of Agricultural Sciences and
Engineering, College of Agriculture and Natural Resources, University of Tehran, Karaj,
Iran. Email: sedaratian@gmail.com). Deleterious effects of Bacillus thuringiensis on
biological parameters of Habrobracon hebetor parasitizing Helicoverpa armigera.
BioControl, Volume 59 (1) (2014): 89-98
The bacterium Bacillus thuringiensis (Bt) Berliner and the braconid wasp Habrobracon hebetor
Say are valuable biocontrol agents attacking larval stages of Helicoverpa armigera (Hübner).
Little information is available regarding combination of these biocontrol agents during integrated
management of H. armigera. To address this knowledge gap, we document sublethal effects of
Bacillus thuringiensis var. kurstaki (Btk) on the H. hebetor attacking H. armigera larvae infected
with Btk. The results revealed that the duration of different life stages and fecundity of H.
hebetor was significantly affected by sublethal treatments with Btk. We also present data
supporting that sublethal concentrations of Btk could adversely affect life table parameters of H.
hebetor. Sublethal treatments reduced the net reproductive rate (R0) and there were also
significant differences among the values of this parameter at all treatments tested. The intrinsic
(rm) and finite (λ) rates of increase were also significantly lower in parasitoid wasps reared on
the treated larvae of H. armigera compared to control. These findings will be useful to develop
appropriate strategies for assessing the risks of Btk to the parasitoids and safe deployment of
both organisms in integrated pest management programs for sustainable crop production.
Keywords: Helicoverpa armigera, Bacillus thuringiensis, Habrobracon hebetor, Biological
control, Integrated pest management
Leena Hamberg1 , Minna Malmivaara-Lämsä1, Irja Löfström1 and Jarkko Hantula1.
(1Vantaa Research Unit, Finnish Forest Research Institute, Vantaa, Finland. Email:
leena.hamberg@metla.fi). Effects of a biocontrol agent Chondrostereum purpureum on
sprouting of Sorbus aucuparia and Populus tremula after four growing seasons.
BioControl, Volume 59 (1) (2014): 125-137
The efficacy of a decay fungus Chondrostereum purpureum (Pers. ex Fr.) Pouzar to prevent
sprouting of two tree species, rowan (Sorbus aucuparia L.) and European aspen (Populus tremula
L.) was investigated in a four-growing season study. The efficacy of C. purpureum compared
with the control (cutting only) increased during the whole study period indicating that long-term
studies are needed to reveal the real effect of the biocontrol treatment. At the end of the study
period the mortality of treated rowan stumps was 50 % and that of European aspen 77 %, i.e.
clearly higher than in the control with mortality 14 and 52 % respectively. The height of living
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sprouts was considerably lower in the C. purpureum treatment than in the control. Furthermore,
our results indicated that a high number of surrounding conspecific saplings decreased whereas a
high number of red raspberry (Rubus idaeus L.) shoots increased mortality of C. purpureum
treated stumps.
Keywords: Chondrostereum purpureum (Polyporales: Meruliaceae), Biological controlSorbus
aucuparia (Rosales: Rosaceae), Populus tremula, (Malpighiales: Salicaceae)
Aleni Uelesea, Peter M. Ridlandb, Richard Stouthamerc, Yu-rong Hed, Gurion Ange, Myron
P. Zaluckie, Michael J. Furlonge. (a Crops Division, Ministry of Agriculture and Fisheries,
Nu’u Research Centre, Nu’u, Samoa, b 44 Gladstone Avenue, Northcote, Victoria 3070,
Australia, c Department of Entomology, University of California Riverside, CA 92521,
USA, d Department of Entomology, College of Natural Resources and Environment, South
China Agricultural University, Wushan St., Tianhe District, Guangzhou 510642, China,
e
School of Biological Sciences, The University of Queensland, St Lucia, Queensland 4072,
Australia). Trichogramma chilonis Ishii: A potential biological control agent of
Crocidolomia pavonana in Samoa. Biological Control, Volume 73(2014): 31–38
Crocidolomia pavonana F. (Lepidoptera: Crambidae) is a major pest of Brassica crops in
tropical and sub-tropical regions of Africa, Asia and the Pacific. There are no previous reports of
effective natural enemies of the pest across this range but in Samoa an arrhenotokous population
of the generalist egg parasitoid Trichogramma chilonis Ishii (Hymenoptera: Trichogrammatidae)
frequently attacks it. This is the first record of T. chilonis in Samoa. A three-year field
recruitment study showed that although C. pavonana eggs occurred at all times of the year, their
abundance was greatest during drier periods. Parasitism of C. pavonana egg masses by T.
chilonis was variable (0–87% of egg masses attacked) but the parasitoid was recovered from
eggs collected at all times of the year and it is well established in the major Brassica growing
regions of the island of Upolu. When partial lifetables were constructed for C. pavonana, the rate
of egg disappearance (likely due to predation and the physical effects of rainfall) ranged from 0
to 0.839 and the marginal rate of mortality due to T. chilonis ranged from 0 to 0.474. When it
was present, T. chilonis was the major mortality factor affecting C. pavonana eggs in all but one
of the recruitment studies. The historical problems surrounding the identity and species status of
T. chilonis are discussed and its host range and distribution in the Asia-Pacific region is
reviewed briefly. Finally, the potential of this population of T. chilonis for development as a
biological control agent of C. pavonana is considered.
Keywords: Integrated pest management; Brassica; Egg parasitoid; Diamondback moth; Pacific
Slavica Matića, b, Davide Spadaroa, b, Angelo Garibaldia, Maria Lodovica Gullinoa, b.
(aAgroinnova, Centre of Competence for the Innovation in the Agro-Environmental Sector,
University of Torino, Via Leonardo da Vinci 44, 10095 Grugliasco (To), Italy, b DISAFA,
Dept. Agriculture, Forestry and Food Sciences, University of Torino, Via Leonardo da
Vinci 44, 10095 Grugliasco (To), Italy). Antagonistic yeasts and thermotherapy as seed
treatments to control Fusarium fujikuroi on rice. Biological Control, Volume 73(2014): 59–
67
Bakanae disease, caused by Fusarium fujikuroi, is the most important seedborne disease of rice.
Biological control and physical treatments can be effective tools to control seedborne diseases.
Sixty-two isolates of yeasts and yeast-like fungi were obtained from different rice seeds. Four
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yeast isolates were selected in dual culture assays for mycelial growth inhibition, and in seed
tests for reduction of infection rate. The isolates R23 and R26 were identified as Metschnikowia
pulcherrima, the isolate R9 as Pichia guilliermondii, and the isolate SB1 as Sporidiobolus
pararoseus. Rice seeds treated with P. guilliermondii R9, M. pulcherrima R23 and R26
significantly reduced the infection rate of F. fujikuroi, compared to some commercial
biofungicides. The four selected yeasts reduced the bakanae disease severity in rice plants grown
in greenhouse trials. Antagonist seed dressing resulted in reduction of the disease index from
93.0% in the untreated control to 20.0% in P. guilliermondii R9 treated seeds, and to 28.5% in
M. pulcherrima R23 treated seeds. Selected antagonists were also used in combination with
thermotherapy, which contributed to increase their efficacy. Thus, P. guilliermondii R9 and M.
pulcherrima R23 combined with thermotherapy at 60 °C for 10 min decreased the bakanae
disease index below 5%, and improved the seed germination rate compared to the single
treatments, showing a seed priming effect. This is the first report about the use of antagonistic
yeasts for seed dressing of rice to control F. fujikuroi on rice seeds, and biological treatment may
be improved through combination with thermotherapy.
Keywords: Fusarium fujikuroi; Metschnikowia pulcherrima;
guilliermondii; Sporidiobolus pararoseus; Thermotherapy
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Rafaele Regina Moreiraa, Cristiano Nunes Nesib, Louise Larissa May De Mioa.
(aUniversidade Federal do Paraná, Curitiba, Paraná, Brazil, b Empresa de Pesquisa
Agropecuária e Extensão Rural de Santa Catarina, Chapecó, Santa Catarina, Brazil).
Bacillus spp. and Pseudomonas putida as inhibitors of the Colletotrichum acutatum group
and potential to control Glomerella leaf spot. Biological Control, Volume 72 (2014): 30–37
The control of Glomerella leaf spot (GLS) in Brazil is solely based on fungicide sprays and new
alternatives are needed. In apple, few biological control methods have been evaluated, and most
have focused on post-harvest pathogens. Therefore, the objectives of this work were to study the
mode of action of three bacterial strains and the commercial product Serenade® (Bacillus
subtilis) against the Colletotrichum acutatum group, the causal agents of GLS, and to evaluate
the influence of bacterial isolates and Serenade® on the development of the first cycle of
infection disease under controlled conditions. To assess the mode of action of the bacterial
isolates against strains of the C. acutatum group, in vitro tests were performed. It was tested the
effect of the bacteria on conidial germination and mycelial growth, using three methodologies,
(i) fungal-bacterial co-cultivation, (ii) bacterial thermostable metabolites and (iii) bacterial
volatile compounds. The influence of the bacterial isolates on the GLS development was
assessed using apple seedlings. The seedlings were first sprayed weekly with bacterial
suspension for 5 weeks, and were then inoculated with conidia suspensions (104 conidia mL−1)
of C. acutatum group isolates. Seedlings were maintained in chambers (CONVIRON) at 25 °C
and a 12-h light regime. Disease severity of GLS was evaluated daily by counting typical lesions
caused by C. acutatum group on all leaves during 12 consecutive days. The disease progress
curve was fitted to nonlinear models for incidence and severity data. The treatments were
compared by contrasting epidemiological parameters. Bacillus sp. isolated from the apple
phylloplane inhibited more than 60% of the C. acutatum group conidial germination. The mode
of action of Bacillus sp. and Bacillusalcalophilus on the C. acutatum group was through the
production of fixed and volatile compounds, which inhibited mycelial growth. The primary
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mode of action of Serenade® on the C. acutatum group was the production of thermostable
metabolites capable of completely inhibiting mycelial growth. In the GLS disease cycle, it was
possible to adjust the monomolecular model for incidence and the number of lesions. There were
significant differences between the epidemiological parameters of GLS in seedlings treated with
apple phylloplane bacteria or with Serenade® as compared to the controls, indicating a potential
for the use of biological control to manage GLS in apple orchards.
Keywords: Monocycle; Biological control; Malus domestica
Bianca Obes Corrêa, Jaqueline Tavares Schafer, Andrea Bittencourt Moura.
(Universidade Federal de Pelotas, Departamento de Fitossanidade, Campus Universitário,
Capão do Leão s/n, CP: 354, CEP 96900-010 Pelotas, RS, Brazil). Spectrum of biocontrol
bacteria to control leaf, root and vascular diseases of dry bean. Biological Control, Volume
72 (2014); 71–75
Bacterial biocontrol agents, previously selected to control bacterial blight and anthracnose, were
evaluated for the control of bacterial wilt, fusarium wilt, charcoal rot and angular leaf spot of dry
beans. The seeds were microbiolized with these bacteria singly or in combinations. The
microbiolization resulted in reduction of severity of all four diseases, showing wide spectrum of
diseases control by these bacteria. However, the severity reduction of all four diseases by
combination C01 composed of isolates DFs093 and DFs769 of Bacillus cereus and DFs831 of
Pseudomonas fluorescens was significantly higher than if the seeds were microbiolized by a
single isolate of a biocontrol agent.
Keywords: Seed microbiolization; Curtobacterium flaccumfaciens pv. flaccumfaciens;
Pseudocercospora griseola; Macrophomina phaseolicola; Fusarium oxysporum f. sp. phaseoli;
Phaseolus vulgaris
Qinghua Zhanga, Jing Zhanga, Long Yanga, Lei Zhangb, Daohong Jianga, Weidong Chenc,
Guoqing Lia. (a State Key Laboratory of Agricultural Microbiology and Key Laboratory of
Plant Pathology of Hubei Province, Huazhong Agricultural University, Wuhan 430070,
China, b Institute of Plant Protection, Sichuan Academy of Agricultural Sciences, Chengdu
610066, China, c United States Department of Agriculture, Agricultural Research Service,
Washington State University, Pullman, WA, USA). Diversity and biocontrol potential of
endophytic fungi in Brassica napus. Biological Control, Volume 72 (2014): 98–108
This study was conducted to isolate endophytic fungi from oilseed rape (Brassica napus), to
identify the fungal endophytes based on morphology and ITS (ITS1-5.8S rDNA-ITS2)
sequences, and to evaluate their efficacy in suppression of the plant pathogenic fungi Sclerotinia
sclerotiorum and Botrytis cinerea. Selected endophytic fungal isolates were further tested for
promoting growth of oilseed rape in potting experiments. A total of 97 endophytic fungal
isolates were obtained from roots (35), stems (49) and leaves (13) of B. napus. Forty fungal
species were identified and most species (80%) belong to Ascomycota. The species composition
is highly diversified with Simpson’s diversity index reaching 0.959. Alternaria alternata is the
dominant species accounting for 12.4% of the isolates. Twenty-four isolates exhibited antifungal
activity against S. sclerotiorum in dual cultures on potato dextrose agar forming inhibition zones
of 3–17 mm in width. The culture filtrates of Aspergillus flavipes CanS-34A, Chaetomium
globosum CanS-73, Clonostachys rosea CanS-43 and Leptosphaeria biglobosa CanS-51 in
potato dextrose broth exhibited consistent and effective suppression of oilseed rape leaf blight
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caused by S. sclerotiorum. Fusarium oxysporum CanR-46 was detected capable of production of
volatile organic compounds highly inhibitory to S. sclerotiorum and B. cinerea. Moreover, A.
alternata CanL-18, Fusarium tricinctum CanR-70 and CanR-71r, and L. biglobosa CanS-51
exhibited growth-promoting effects on oilseed rape. These results suggest that B. napus harbors
diversified endophytic fungi, from which potential biocontrol agents against S. sclerotiorum and
B. cinerea, and for promoting growth of B. napus can be screened.
Keywords: Brassica napus; Endophytic fungi; Volatile organic compounds; Sclerotinia
sclerotiorum; Botrytis cinerea; Biological control
Kenneth A. McColla, Brian D. Cookeb, Agus Sunartoa (a CSIRO-Australian Animal Health
Laboratory, Geelong, VIC 3220, Australia, b Institute for Applied Ecology, University of
Canberra, Canberra, ACT 2617, Australia). Viral biocontrol of invasive vertebrates:
Lessons from the past applied to cyprinid herpesvirus-3 and carp (Cyprinus carpio) control
in Australia. Biological Control, Volume 72 (2014): 109–117
This paper reviews successful and, briefly, unsuccessful viral biocontrol programs for invasive
vertebrate pests to provide lessons for future programs, especially the potential use of cyprinid
herpesvirus-3 to control carp in Australia. There have only been three major programs where
viral pathogens have been used successfully against invasive vertebrate pests. Myxoma and
rabbit hemorrhagic disease viruses were used to control rabbits in Australia, and feline
panleukopenia virus helped eliminate cats from sub-Antarctic Marion Island. These programs
have shown us that successful viral biocontrol programs for invasive species must include: a
thorough understanding of the biology of the target species, and of the viral epidemiology; an
integrated pest management program involving both the virus and other control methods; and, a
post-release assessment of the ecological benefits of the program. The most important practical
lessons identified in this review are: the greatest impact of viruses as biocontrol agents is in the
first years following release; unsuspected cross-reactive viruses may confer protection on the
target species; and, there may be age- or temperature-related resistance to the virus in the target
species.
Keywords: Biological control; Vertebrate pests; Cyprinid herpesvirus-3; Feline panleukopenia;
Myxomatosis; Rabbit hemorrhagic disease
Kelvin K.L. Ipa, Yan Lianga, b, Li Linc, Huixian Wud, Junzhen Xued, Jian-Wen Qiua.
(aDepartment of Biology, Hong Kong Baptist University, Hong Kong, China, b Shenzhen
Institute of Advanced Technology, Chinese Academy of Sciences, Shenzhen, China, c Key
Laboratory of Aquatic Food Product Safety, Ministry of Education, and School of Life
Sciences, Sun Yat-sen University, Guangzhou, China, d College of Fishery and Life Science,
Shanghai Ocean University, Shanghai, China). Biological control of invasive apple snails
by two species of carp: Effects on non-target species matter. Biological Control, Volume 71
(2014): 16–22
Molluscivorous fish, especially carp, have been adopted as bio-control agents of the invasive
apple snail Pomacea canaliculata, but previous studies have focused on their effectiveness, with
little attention paid to their undesirable effects on non-target plants and animals. We conducted
an 8-week mesocosm study to compare the effectiveness of two indigenous fish, common carp
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(Cyprinus carpio) and black carp (Mylopharyngodon piceus), in removing P. canaliculata, and
their potential side effects on macrophytes and non-target mollusks in a freshwater wetland.
Three species of macrophytes and a community of mollusks in the wetland sediment were
enclosed in 1 × 1 × 1 m enclosures either with apple snails (AS), with apple snails and common
carp (AS + CC), with apple snails and black carp (AS + BC), or without apple snails and fish.
Both species of carp were effective predators of P. canaliculata, removing most of the
individuals in the enclosures except a few that were too big to fit into their mouth. By reducing
apple snail population, black carp reduced grazing of apple snail on macrophytes. In contrast,
although common carp controlled apple snail population, it did not reduce overall loss in plant
biomass as the fish might also fed on macrophytes. Both species of carp preyed on non-target
mollusks. Application of bio-control agents in invasive species management needs to consider
their effects on both the pest and non-target plants and animals. Adoption of common and/or
black carp to control apple snail populations thus depends on the weight given to their
effectiveness and subtle different effects on non-target organisms by wetland management
authority.
Keywords: Biological control; Apple snail; Common carp; Black carp; Predation
Philip W. Tippinga, Melissa R. Martinb, Eileen N. Pokornya, Kayla R. Nimmoc, Danyelle L.
Fitzgeraldd, F. Allen Dray Jr.a, Ted D. Centera. (a USDA-ARS, Invasive Plant Management
Laboratory, Ft. Lauderdale, FL, USA, b US Fish and Wildlife, ARM Loxahatchee Wildlife
Refuge, Delray Beach, FL, USA, c Dry Tortugas National Park, Key West, FL, USA, d Nova
University, Ft. Lauderdale, FL, USA). Current levels of suppression of waterhyacinth in
Florida USA by classical biological control agents. Biological Control, Volume 71 (2014):
65–69
Waterhyacinth, Eichhornia crassipes (Mart.) Solms (Pontederiaceae), has been a global target
for classical biological control efforts for decades. In Florida, herbicidal application is the
primary control method employed, usually without regard for the activities of the three
biological control agents introduced intentionally during the 1970s, namely Neochetina
eichhorniae Warner, Neochetina bruchi, Hustache (Coleoptera: Curculionidae), and
Niphograpta albiguttalis Warren (Lepidoptera: Crambidae). A series of field experiments from
2008 to 2010 was conducted at four Florida sites using an insecticide-check approach to quantify
the current levels of suppression provided by these agents. In the field N. albiguttalis was rarely
found while more than 99% of all Neochetina sp. adults were N. eichhorniae. Although it was
not possible to disentangle the relative impacts of Neochetina sp. adults from larvae on
individual plant variables, the larvae played a major role in reducing plant biomass and the
number of inflorescences. Plots exposed to unrestricted herbivory contained 58.2% less biomass
and produced 97.3% fewer inflorescences at the end of the experiments. Despite these large
reductions, herbivory decreased waterhyacinth coverage by only 16.8% and most of this was
attributed to a low-nutrient site where coverage was reduced disproportionately. Overall,
coverage trended upwards during the course of the experiments and was always close to 100%
when the plots were harvested. Although coverage is a somewhat arbitrary metric, especially for
floating plants subject to compression and dispersion, it influences the perception of biological
control efficacy which, in turn, directly influences herbicide management decisions in Florida.
Despite waterhyacinth populations that now produce less than half as much biomass and up to
98% fewer seeds than before the deployment of biological control agents, the overall approach
used to achieve maintenance control of the plant in Florida will probably not change unless new
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biological control agents, such as Megamelus scutellaris Berg (Hemiptera: Delphacidae), can
reduce coverage significantly.
Keywords: Waterhyacinth; Biological control; Herbicides; Integration; Eichhornia crassipes
David A. Schislera, Amanda B. Coreb, Michael J. Boehmb, Leona Horstc, Charles Krausec,
Christopher A. Dunlapa, Alejandro P. Rooneya. (a National Center for Agricultural
Utilization Research (NCAUR), United States Department of Agriculture–Agricultural
Research Service (USDA-ARS), Peoria, IL 61604, USA, b Department of Plant Pathology,
Ohio State University (OSU), Columbus, OH 43210, USA, c Application Technology
Research Unit, USDA-ARS, Wooster, OH 44691, USA). Population dynamics of the
Fusarium head blight biocontrol agent Cryptococcus flavescens OH 182.9 on wheat anthers
and heads. Biological Control, Volume 70 (2014): 17–27
Cryptococcus flavescens OH 182.9 (NRRL Y-30216) reduces Fusarium head blight (FHB)
incited by Fusarium graminearum and deoxynivalenol (DON) contamination of grain. Yet little
is known about the population dynamics of OH 182.9 on wheat heads and anthers. Biomass of
OH 182.9 was produced in liquid culture and applied to greenhouse and field grown wheat prior
to and during early anthesis. In greenhouse studies, populations of OH 182.9 were similar on
anthers for heads inoculated before (Feekes 10.5) or early in flowering (Feekes 10.5.1) but were
1–3 log units lower in Feekes 10.5 inoculated wheat after 8–10 days. In greenhouse and field
studies, OH 182.9 colonized anthers inside florets prior to anthesis. In the field, populations of
OH 182.9 on anthers increased or, less frequently, remained stable through 12 days, regardless
of application time and peaked at 1–2 log units higher than in the greenhouse. Strain OH 182.9
reduced FHB severity (P < 0.05, FPLSD) but not other disease parameters in the same field
study. Application of OH 182.9 at split boot (Feekes 10.1) or Feekes 10.5.1 resulted in higher
populations on spikelets treated at flowering on a CFU/g fresh weight tissue basis and as a
percentage of the total recoverable microbial population in one of two field studies. Scanning
electron microscopy revealed cells of OH 182.9 in microcolonies, groups of several cells and as
individual cells, most frequently on the abaxial surfaces of glume and lemma tissues and near the
apex of palea tissues. The survival of yeast OH 182.9 on anthers and wheat heads for 12 days
and more suggests the strain has the potential to reduce late kernel infections by F. graminearum
that can increase DON.
Keywords: Colonization; Spikelet; Floret; Anther; Fusarium head blight; Biocontrol
Di Peng, Shandong Li, Changjun Chen, Mingguo Zhou. (College of Plant Protection,
Nanjing Agricultural University, Nanjing 210095, China). Combined application of
Bacillus subtilis NJ-18 with fungicides for control of sharp eyespot of wheat. Biological
Control, Volume 70 (2014): 28–34
Antagonistic bacterium, Bacillus subtilis NJ-18, can biologically control several plant diseases.
A combined strategy of wheat sharp eyespot control consisting of B. subtilis NJ-18 and
fungicides was evaluated. Greenhouse and field tests were conducted to determine the effect of
combining the B. subtilis NJ-18 with the fungicides flutolanil and difenoconazole for the control
of wheat sharp eyespot caused by Rhizoctonia cerealis Van der Hoeven. The sensitivity of B.
subtilis NJ-18 to fungicides flutolanil and difenoconazole was tested. The growth of NJ-18 was
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unaffected by flutolanil in a broth medium, and the survival of NJ-18 spores on wheat seed was
unaffected by difenoconazole. In greenhouse experiments, disease control obtained with a
combination of NJ-18 and either fungicide was better than the control obtained with the
bacterium or fungicides alone, and some combinations of bacterium plus fungicide demonstrated
a small synergistic effect in reducing disease. Similar results were obtained with repeated field
experiments. In addition to providing a highly effective disease control, the use of combinations
enabled a reduced level of fungicide application. Overall, the results suggest that the
combination of B. subtilis strain NJ-18 and flutolanil or difenoconazole represents a promising
new tool for the control of sharp eyespot of wheat.
Keywords: Bacillus subtilis; Flutolanil; Difenoconazole; Wheat sharp eyespot
Xiaojia Hua, Daniel P. Robertsb, Lihua Xiea, Jude E. Maulb, Changbing Yua, Yinshui Lia,
Mulan Jianga, Xiangsheng Liaoa, Zhi Chea, Xing Liaoa. (a Key Laboratory of Biology and
Genetic Improvement of Oil Crops, Ministry of Agriculture, Oil Crops Research Institute,
Chinese Academy of Agricultural Sciences, Wuhan 430062, People’s Republic of China,
bSustainable Agricultural Systems Laboratory, USDA-Agricultural Research Service,
Beltsville, MD 20705-2350, USAFormulations of Bacillus subtilis BY-2 suppress Sclerotinia
sclerotiorum on oilseed rape in the field. Biological Control, Volume 70 (2014): 54–64
We are developing a collection of Bacillus strains, isolated from different environments, for use
in controlling Sclerotinia sclerotiorum on oilseed rape in China and elsewhere. Strain BY-2,
isolated from internal tissues of an oilseed rape root, was demonstrated to be Bacillus subtilis
based on biochemical and morphological characteristics and on 16S RNA gene sequence.
Photographic evidence from gnotobiotic studies using the lacZ-tagged strain BY-2(pUC18)
confirmed that this strain was capable of colonizing internal root tissues. Strain BY-2 did not
effectively colonize the ectorhizosphere or the surface of the stems or leaves of oilseed rape
when applied in pellet or wrap seed treatment formulations. Populations of BY-2 dropped from
108 CFU seed−1 to 104 CFU g root−1 and ⩽102 CFU g stem−1 or leaf−1 after 60 days. Strain BY-2
was applied as a pellet seed treatment formulation alone, as a spray at flowering alone, and as the
pellet seed treatment formulation combined with the spray application in two field trials at the
Wuxue location conducted in two consecutive years. These three treatments containing BY-2
provided disease control (disease incidence) and mean seed yield that was similar to the
chemical control treatment and significantly greater than the pellet without bacteria and nontreated control treatments. All three of these BY-2 treatments were similar to each other with
regard to these two metrics and to treatments containing B. subtilis Tu-100, a genetically distinct
strain previously shown to be effective against this disease. In two additional field trials,
conducted in consecutive years at the Wuhan location, strain BY-2 applied as a wrap seed
treatment formulation alone, as a spray at flowering alone, and as the wrap seed treatment
combined with the spray application provided disease control (disease incidence) and mean seed
yield that was similar to the chemical control treatment. These three BY-2 treatments also were
significantly greater than the non-treated control treatments and compared favorably to
treatments containing Tu-100. There was no evidence of BY-2 promoting growth of oilseed rape
when applied in the pellet or wrap seed treatment formulations in field trials conducted at the
Wuxue or at the Wuhan locations. We now have three Bacillus strains (B. subtilis strains BY-2
and Tu-100, B. megaterium A6) that control S. sclerotiorum on oilseed rape in the field that can
be tested in strain combinations for enhanced disease control. We also have multiple methods for
application of Bacillus strains as both seed treatment and foliar applications were effective.

74

Abstract Vol. No. 24, June 2014

ENVIS Centre on Environmental Biotechnology

Keywords: Bacillus subtilis; Biological control; Colonization; Formulation; Oilseed rape;
Sclerotinia sclerotiorum; Spray
Shuping Luoa, Steven E. Naranjob, Kongming Wua. (a State Key Laboratory for Biology of
Plant Diseases and Insect Pest, Institute of Plant Protection, Chinese Academy of
Agricultural Sciences, Beijing 100193, PR China, b USDA-ARS, Arid-Land Agricultural
Research Center, 21881 N. Cardon Ln., Maricopa, AZ 85138, USA). Biological control of
cotton pests in China. Biological Control, Volume 68 (2014): 6–14
Cotton is one of the most economically important crops in China, while insect pest damage is the
major restriction factor for cotton production. The strategy of integrated pest management
(IPM), in which biological control plays an important role, has been widely applied. Nearly 500
species of natural enemies have been reported in cotton systems in China, but few species have
been examined closely. Seventy-six species, belonging to 53 genera, of major arthropod
predators and parasitoids of lepidoptera pests, and 46 species, belonging to 29 genera, of natural
enemies of sucking pests have been described. In addition, microsporidia, fungi, bacteria and
viruses are also important natural enemies of cotton pests. Trichogramma spp., Microplitis
mediator, Amblyseius cucumeris, Bacillus thuringiensis and Helicoverpa armigera nuclear
polyhedrosis virus (HaNPV) have been mass reared or commercially produced and used in
China. IPM strategies for cotton pests comprising of cultural, biological, physical and chemical
controls have been developed and implemented in the Yellow River Region (YRR), Changjiang
River Region (CRR) and Northwestern Region (NR) of China over the past several decades. In
recent years, Bt cotton has been widely planted for selectively combating cotton bollworm, H.
armigera, pink bollworm, Pectinophora gossypiella, and other lepidopteran pest species. As a
result of reduced insecticide sprays, increased abundance of natural enemies in Bt cotton fields
efficiently prevents outbreaks of other pests such as cotton aphids. In contrast, populations of
mirid plant bugs have increased dramatically due to a reduction in the number of foliar
insecticide applications for control of the bollworms in Bt cotton, and now pose a key problem in
cotton production. In response to this new pest issue in cotton production, control strategies
including biological control measures are being developed in China.
Keywords: Biological control; Cotton; Natural enemies; Habitat manipulation; Natural enemy
diversity; Augmentation; Conservation
Hongxu Zhoua, Yi Yub, , Xiumei Tana, Aidong Chenc, Jianguo Fengb. (aCollege of
Agronomy and Plant Protection, Key Lab of Integrated Crop Pest Management of
Shandong Province, Qingdao Agricultural University, Qingdao 266109, China, b Institute
of Plant Protection, Shandong Academy of Agricultural Sciences, Jinan 250100, China, c
Institute of Agricultural Environment and Resource, Yunnan Academy of Agricultural
Science, Kunming 650205, China). Biological control of insect pests in apple orchards in
China. Biological Control, Volume 68 (2014): 47–56
Apple is one of the most important fruits in China, and both yield and quality are greatly affected
by insect pests. According to surveys, there are more than 200 species of natural enemies in
apple orchards. Few, however, have been closely studied. Major natural enemies including
parasitoids, predators and pathogens are briefly described in this review, especially focusing on
two parasitoids of Trichogramma dendrolimi Matsumura and Aphelinus mali Haldeman,
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predatory mites and a pathogenic fungus of Beauveria bassiana (Balsamo) Vuillemin as case
studies. Augmentation, one important strategy of biological control, supplements the natural
control provided by the existing natural enemy community in apple orchards, and greatly
increases their efficiency in controlling pests. Conservation biological control is also widely
applied in four major apple-producing areas. Based on habitat manipulation, the ground cover
planting system helps regulate the microclimate and enhance the biodiversity of apple orchards,
effectively conserving the richness and diversity of beneficial insect species. Certain
achievements have been made in the main biological control strategies including successful
introduction of some exotic natural enemies such as A. mali and Typhlodromus occidentalis
Nesbitt, augmentative production and application of biological control agents such as T.
dendrolimi, B. bassiana and Bacillus thuringiensis, and further research in conservation of
establishing adaptive ground cover planting patterns to local environment. Challenges, however,
still exist. Biological control of insect pests in apple orchards is an important part of integrated
pest management programs, requiring more research and application in China.
Keywords: Biological control; Apple orchard; Natural enemies; Insect pests; Introduction;
Augmentation; Conservation
Zhong-Qi Yanga, Xiao-Yi Wanga, Yi-Nan Zhangb. (a The Key Lab of Forest Protection of
China State Forestry Administration, Research Institute of Forest Ecology, Environment
and Protection, Chinese Academy of Forestry, Beijing 100091, China, b Horticulture
Department, Beijing Vocational College of Agriculture, Fangshan, Beijing 102442, China).
Recent advances in biological control of important native and invasive forest pests in
China. Biological Control, Volume 68 (2014): 117–128
In recent decades, China has suffered severe attacks by both native and invasive forest pests. We
have carried out a series of research projects on biological control of these pests. The fall
webworm, Hyphantria cunea (Drury) (Lepidoptera: Arctiidae) has been sustainably controlled
by an effective gregarious pupal endoparasitoid, Chouioia cunea Yang (Chalcidoidea:
Eulophidae), which is native to China, and spraying HcNPV virus against the pest’s larval stage.
Pine wilt disease, caused by the pine wood nematode (Bursaphelenchus xylophilus (Steiner et
Buhrer) Nickle) (Aphelenchida: Aphelenchidae), is currently the number one pest in China. The
strategy for controlling the disease is to manipulate the nematode’s vector, Monochamus
alternatus Hope (Coleoptera: Cerambycidae). We discovered that Dastarcus helophoroides
(Fairmaire) (Coleoptera: Bothrideridae) is the most important natural enemy in China pine
forests. Mass rearing and release techniques were studied and developed. By releasing the
parasitoid, 92.6% of the M. alternatus were parasitized in the first year. Meanwhile, three
elaterid beetle species were found to prey on the larva of M. alternatus. The red turpentine
beetle, Dendroctonus valens (LeConte) (Coleoptera:Scolytidae) was suppressed by a predator,
Rhizophagus grandis Gyllenhal (Coleoptera: Rhizophagidae) introduced from Belgium and a
total 3334 ha. of pine forests were protected. The oak longhorned beetle, Massicus raddei
(Blessig) (Coleoptera: Cerambycidae) is the number one pest in the northeast forests of China,
where it damages trunk of oaks, mainly Quercus liaotungensis and Q. mongolicus. An integrated
management technique was developed for controlling the longhorned beetle: a special black light
was invented for trapping the adults; the parasitoid Sclerodermus pupariae Yang et Yao
(Hymenoptera: Bethylidae) was released against young larvae; and the parasitoid Dastarcus
helophoroides eggs and/or adults were released when the hosts were mature larvae and/or pupae.
By applying the technique for five years in northeastern China oak forests, the oak longhorned
beetle has been controlled to a large extent. The emerald ash borer, Agrilus planipennis
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Fairmaire (Coleoptera: Buprestidae), is native to eastern Asia, including China, and feeding by
larvae damages ash trees. Natural enemies of the emerald ash borer were investigated and seven
species were found in China, of which Spathius agrili Yang (Hymenoptera: Braconidae),
Tetrastichus planipennisi Yang (Hymenoptera: Eulophiae), Sclerodermus pupariae Yang et Yao
and Oobius agrili Zhang et Huang (Hymenoptera: Encyrtidae) are predominant and have high
potential for biocontrol of the pest. The biology, behavior, ecology and mass rearing techniques
of the parasitoids were studied.
Keywords: China native species; China invasive species; Forest insect pest; Biological control;
Parasitoid; Predator
Chengshu Wanga, Ming-Guang Fengb. (a Key Laboratory of Insect Developmental and
Evolutionary Biology, Institute of Plant Physiology and Ecology, Shanghai Institutes for
Biological Sciences, Chinese Academy of Sciences, Shanghai 200032, China, b Institute of
Microbiology, College of Life Sciences, Zhejiang University, Hangzhou, Zhejiang 310058,
China). Advances in fundamental and applied studies in China of fungal biocontrol agents
for use against arthropod pests. Biological Control, Volume 68 (2014): 129–135
Entomopathogenic fungi, such as Beauveria bassiana and Metarhizium anisopliae, are
environmentally friendly biocontrol agents (BCAs) against various arthropod pests. We provide
an overview to the past-decade advances in fungal BCA research and application in China. Since
1960s, fungal BCAs have been mass-produced for application and at present, thousands of tons
of their formulations are annually applied to control forest, agricultural, greenhouse and
grassland insect pests throughout the country. Apart from technical advances in mass production,
formulation and application of fungal BCAs, basic studies on the genomics, molecular biology,
genetic engineering and population genetics of fungal entomopathogens have rapidly progressed
in the past few years in China. The completed genomic studies of M. anisopliae, Metarhizium
acridum, B. bassiana and Cordyceps militaris provide profound insights into crucial gene
functions, fungal pathogenesis, host–pathogen interactions and mechanisms involved in fungal
sexuality. New knowledge gained from the basic studies has been applied to improve fungal
virulence and stress tolerance for developing more efficacious and field-persistent
mycoinsecticides by means of microbial biotechnology, such as genetic engineering. To alleviate
environmental safety concerns, more efforts are needed to generate new data not only on the
effects of engineered BCAs on target and non-target arthropods but also on their potential effects
on gene flow and genetic recombination before field release.
Keywords: Entomopathogenic fungi; Genomics; Population genetics; Genetic engineering;
Mass production; Microbial control
Zhen-Ying Wanga, Kang-Lai Hea, Fan Zhangb, Xin Luc, Dirk Babendreierd. (a The State
Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant
Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China, b Institute of
Plant and Environmental Protection, Beijing Academy of Agricultural and Forest Sciences,
Beijing 100097, China, c Institute of Plant Protection, Jilin Academy of Agricultural
Sciences, Gongzhuling 136100, China, d CABI Switzerland, Rue des Grillons 1, 2800
Delèmont, Switzerland). Mass rearing and release of Trichogramma for biological control
of insect pests of corn in China. Biological Control, Volume 68 (2014): 136–144
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Corn (Zea mays L., Poaceae) is ranked first as food crop in planting area and in total yield
production in China. Asian corn borer, Ostrinia furnacalis, is the most destructive pest of corn in
China, causing 6–9 million tons of yield loss per year on average. Trichogramma has been
released for control of Asian corn borer at large scale since the 1970’s, partly triggered by the
fact that Trichogramma dendrolimi can be successfully mass reared on eggs of the Chinese oak
silkworm, Antheraea pernyi. Eggs of different hosts, such as Eri-silkworm, Samia cynthia ricini,
A. pernyi, the Rice moth, Corcyra cephalonica, the Angoumois grain moth, Sitotroga cerealella
and also artificial host eggs were tested and successfully used to mass-rear various
Trichogramma species in China since then. The mass production technology and release
technique of Trichogramma have been greatly improved in recent years making Trichogramma
production and field application more practical and cost efficient. Nowadays, nearly 4 million
hectares of corn are treated with T. dendrolimi, Trichogramma chilonis and Trichogramma
ostriniae annually, mainly in North-east China. Large ecological and economic benefits have
been achieved in areas where Trichogramma have been released continuously for many years.
This includes an increase of natural populations of Trichogramma and other natural enemies in
cornfields, the avoidance of any insecticide treatments in corn, a reduction in mycotoxin
contamination and overall higher yields. The release of Trichogramma for controlling Asian
corn borer and other lepidopteran pests became one of the key measures in corn IPM in China.
Trichogramma applications combined with other non-chemical control measures for corn insect
pests IPM began a new era in China as the new concept of “Public Plant Protection, Green Plant
Protection” was put forward in 2006 as the guideline for plant protection in China. The future
prospects and challenges of Trichogramma application are also discussed in this review.
Keywords: Corn pests; Biological control; Ostrinia furnacalis; Trichogramma; Mass rearing;
China
Martín Aluja1 , John Sivinski2, Roy Van Driesche3, Alberto Anzures-Dadda1, 4 and Larissa
Guillén1. (1Instituto de Ecología, A.C., Apartado Postal 63, 91000 Xalapa, Veracruz,
Mexico, 2Center for Medical, Agricultural & Veterinary Entomology, 1600/1700 SW 23rd,
Gainesville, FL 32608, USA, 3PSIS, Division of Entomology, University of Massachusetts,
Amherst, MA 01003, USA, 4El Colegio de la Frontera Sur, Área Conservación de la
Biodiversidad, San Cristóbal de Las Casas, Chiapas, Mexico. Email:
martin.aluja@inecol.mx). Pest management through tropical tree conservation.
Biodiversity and Conservation, Volume 23 (4) (2014): 831-853,
Tropical trees can provide various ecological services to adjacent agricultural environments,
including maintaining and amplifying the numbers of beneficial insects. In Mexico, certain tree
species harbor a diverse guild of hymenopteran parasitoids that attack pest fruit flies (Diptera:
Tephritidae) and are at the same time sources of valuable hardwood timber. Indigenous trees and
their associated fauna are slowly disappearing due to forest clearance and the expansion of crop
monocultures. Here we explore the relationship among pest and non-pest fruit flies, their fruithosts and parasitoids in the context of mango orchards and surrounding patches of uncultivated
vegetation and propose a novel mechanism to use these associations in favor of conservation
purposes and pest management. Trees of conservation biological control interest are classified
as: (1) parasitoid multiplier plants, species that serve as alternate hosts for key fruit fly pests
when their commercial hosts are not available, but in which they are unusually vulnerable to
parasitism; (2) parasitoid reservoir plants, native or introduced trees in whose fruits non-pest
fruit flies serve as hosts to generalist parasitoids that are able to attack pest tephritids in other
species of commercially grown fruit; and (3) pest-based parasitoid reservoir plants, native or
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introduced species that are not economically important locally, but which harbor fruit flies that
would be pests in other circumstances and that serve as hosts for parasitoids of the important
pests in the vicinity. Protection, multiplication and dissemination of such tree species has the
potential to increase the number of naturally produced fruit fly parasitoids and could assist in the
management of tephritid pests in areas where destruction of forests has impoverished the
historical sources of fruit fly natural enemies. Tropical forest conservation may help resourcepoor farmers reduce crop losses, increase biodiversity within fruit-growing regions and conserve
native forests for both conservation purposes and commercial use of native hardwoods.
Keywords: Tephritids, Parasitoid conservation, Forest conservation, Conservation biological
pest control, Agroecology
J. Gerbore1, 3, 4, N. Benhamou5, J. Vallance2, 1, G. Le Floch6, D. Grizard3, C. RegnaultRoger4 and P. Rey2, 1. (1INRA, ISVV, UMR1065 Santé et Agroécologie du Vignoble
(SAVE), 33140 Villenave d’Ornon, France, 2Bordeaux Sciences Agro, Université de
Bordeaux, ISVV, UMR1065 SAVE, 33140 Villenave d’Ornon, France, 3BIOVITIS, 15400
Saint Etienne de Chomeil, France, 4UMR CNRS 5254/IPREM-EEM, IBEAS, Université de
Pau et des Pays de l’Adour, 64013 Pau, France, 5Centre de Recherche en Horticulture,
Pavillon de l’ENVIROTRON, Univerité Laval, 2480 Boulevard Hochelaga, Québec, G1V
0A6, Canada, 6Laboratoire Universitaire de Biodiversité et Ecologie Microbienne, ESIAB,
Université de Bretagne Occidentale, Université Européenne de Bretagne, 29280 Plouzané,
France. Email: prey@bordeaux.inra.fr). Biological control of plant pathogens: advantages
and limitations seen through the case study of Pythium oligandrum. Environmental
Science and Pollution Research, Volume 21(7) (2014): 4847-4860
The management of certain plant beneficial microorganisms [biological control agents (BCAs)]
seems to be a promising and environmental friendly method to control plant pathogens.
However, applications are still limited because of the lack of consistency of BCAs when they are
applied in the field. In the present paper, the advantages and limitations of BCAs are seen
through the example of Pythium oligandrum, an oomycete that has received much attention in
the last decade. The biological control exerted by P. oligandrum is the result of a complex
process, which includes direct effects through the control of pathogens and/or indirect effects
mediated by P. oligandrum, i.e. induction of resistance and growth promotion. P. oligandrum
antagonism is a multifaceted and target fungus-dependent process. Interestingly, it does not seem
to disrupt microflora biodiversity on the roots. P. oligandrum has an atypical relationship with
the plant because it rapidly penetrates into the root tissues but it cannot stay alive in planta. After
root colonisation, because of the elicitation by P. oligandrum of the plant-defence system, plants
are protected from a range of pathogens. The management of BCAs, here P. oligandrum, is
discussed with regard to its interactions with the incredibly complex agrosystems.
Keywords: Antibiosis - Biocontrol agent-Biocontrol efficacy-Induced resistance-Microbial
communities-Mycoparasitism-Plant growth promotion
Xiao-Lin Sui1, 2, Ai-Rong Li1 , Yan Chen1, 2, Kai-Yun Guan1, 3, Lu Zhuo2, 3 and Yan-Yan
Liu2, 3. (1Key Laboratory of Economic Plants and Biotechnology, Kunming Institute of
Botany, Chinese Academy of Sciences, Kunming, Yunnan, 650204, China, 2University of
Chinese Academy of Sciences, 19A Yuquan Road, Beijing, 100049, China, 3Xinjiang
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Institute of Ecology and Geography, Chinese Academy of Sciences, Beijingnan Road,
Urumqi, Xinjiang, 830011, China. Email: airongli@mail.kib.ac.cn). Arbuscular
mycorrhizal fungi: potential biocontrol agents against the damaging root hemiparasite
Pedicularis kansuensis? Mycorrhiza, Volume 24(3) (2014): 187-195
Spatial expansion of root hemiparasitic Pedicularis kansuensis in Bayanbulak Grassland of
Xinjiang Uygur Autonomous Region (China) has caused great loss of herbage yield and has
threatened the local livestock industry. Current management practices using manual eradication
and chemical control have been proved problematic. Arbuscular mycorrhizal (AM) fungi have
been suggested to be potential biocontrol agents against a number of plant pests, but
experimental evidence is lacking against weedy P. kansuensis. In this study, we tested the
hypothesis that inoculation with AM fungi will cause growth depression in P. kansuensis and
reduce its damage to host plants. Based on the confirmation of AM status and host community of
the hemiparasite in the field, a pot cultivation experiment was conducted to test the influence of
an AM fungus (Glomus mosseae) on growth of P. kansuensis and the parasitized host (Elymus
nutans). AM colonization was observed in roots of P. kansuensis, but the levels were much
lower than those of its adjacent host species. A negative correlation between AM levels and the
numbers of haustoria was detected for the field samples of the hemiparasite. Strong suppression
of haustorium formation, a significant reduction in plant dry weight (DW), as well as marked
reduction in the survival rate of P. kansuensis after inoculation with AM fungi was observed. In
contrast, inoculation with G. mosseae increased root DW and whole plant DW of parasitized
host plants. Our findings demonstrated significantly repressive effects of AM fungi on growth
performance of P. kansuensis with and without the presence of a host. The potential of AM fungi
as biocontrol agents against the damaging hemiparasite was confirmed.
Keywords: Hemiparasitic plant, Pedicularis kansuensis, P. verticillata, Arbuscular mycorrhizal
fungi, Glomus, Host–parasite interaction
S. Vijayanandraja, R. Brindab, K. Kannana, R. Adhithyaa, S. Vinothinia, K. Senthilc,
Ramakoteswara Rao. Chintad, V. Paranidharana, R. Velazhahana. (a Department of Plant
Pathology, Centre for Plant Protection Studies, Tamil Nadu Agricultural University,
Coimbatore 641 003, Tamil Nadu, India, b Department of Food and Agricultural
Processing Engineering, Agricultural Engineering College and Research Institute, Tamil
Nadu Agricultural University, Coimbatore 641003, Tamil Nadu, India, c Department of
Agricultural Entomology, Centre for Plant Protection Studies, Tamil Nadu Agricultural
University, Coimbatore 641 003, Tamil Nadu, India, d Jawaharlal Nehru Technological
University
Hyderabad,
Kukatpally,
Hyderabad
500085,
Andhra
Pradesh,
India).Detoxification of aflatoxin B1 by an aqueous extract from leaves of Adhatoda vasica
Nees ☆ . Microbiological Research, Volume 169 (4) (2014): 294–300
The effectiveness of aqueous extracts of various medicinal plants in detoxification of aflatoxin
B1 (AFB1) was tested in vitro by thin-layer chromatography and enzyme-linked immunosorbent
assay (ELISA). Among the different plant extracts, the leaf extract of Vasaka (Adhatoda vasica
Nees) showed the maximum degradation of AFB1 (≥98%) after incubation for 24 h at 37 °C.
The aflatoxin detoxifying activity of the A. vasica leaf extract was significantly reduced by
heating to 100 °C for 10 min or autoclaving at 121 °C for 20 min. Dialysis had no effect on
aflatoxin detoxifying ability of A. vasica extract and the dialyzed extract showed similar level of
detoxification of AFB1 as that of the untreated extract. A time course study of aflatoxin
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detoxification by A. vasica extract showed that 69% of the toxin was degraded within 6 h and
≥95% degradation was observed after 24 h of incubation. Detoxification of AFB1 by A. vasica
extract was further confirmed by liquid chromatography–mass spectrometry (LC–MS) analysis.
Phytochemical analysis revealed the presence of alkaloids in methanolic extract of A. vasica
leaves. A partially purified alkaloid from A. vasica leaves by preparative TLC exhibited strong
AFB1 detoxification activity.
Keywords: Adhatoda vasica; Aflatoxin B1; Detoxification; Medicinal plant
Yacine Goudjala, b, Omrane Toumatiaa, Amine Yekkoura, Nasserdine Sabaoua, Florence
Mathieuc, Abdelghani Zitounia. (a Laboratoire de Biologie des Systèmes Microbiens
(LBSM), Ecole Normale Supérieure de Kouba, Alger, Algeria, b Département d’agronomie,
Faculté des Sciences, Université Amar Telidji, BP 37G, Laghouat 03000, Algeria, c LGC
UMR 5503 (CNRS/INPT/UPS), Département de Bioprocédés et Systèmes Microbiens,
ENSAT-INP de Toulouse, Université de Toulouse, 1 Avenue de l’Agrobiopôle, BP 32607,
31326 Castanet-Tolosan Cedex 1, France). Biocontrol of Rhizoctonia solani damping-off
and promotion of tomato plant growth by endophytic actinomycetes isolated from native
plants of Algerian Sahara ? Microbiological Research, Volume 169 (1) (2014): 59–65
Thirty-four endophytic actinomycetes were isolated from the roots of native plants of the
Algerian Sahara. Morphological and chemical studies showed that twenty-nine isolates belonged
to the Streptomyces genus and five were non-Streptomyces. All isolates were screened for their
in vitro antifungal activity against Rhizoctonia solani. The six that had the greatest pathogen
inhibitory capacities were subsequently tested for their in vivo biocontrol potential on R. solani
damping-off in sterilized and non-sterilized soils, and for their plant-growth promoting activities
on tomato seedlings. In both soils, coating tomato seeds with antagonistic isolates significantly
reduced (P < 0.05) the severity of damping-off of tomato seedlings. Among the isolates tested,
the strains CA-2 and AA-2 exhibited the same disease incidence reduction as
thioperoxydicarbonic diamide, tetramethylthiram (TMTD) and no significant differences (P <
0.05) were observed. Furthermore, they resulted in a significant increase in the seedling fresh
weight, the seedling length and the root length of the seed-treated seedlings compared to the
control. The taxonomic position based on 16S rDNA sequence analysis and phylogenetic studies
indicated that the strains CA-2 and AA-2 were related to Streptomyces mutabilis NBRC 12800T
(100% of similarity) and Streptomyces cyaneofuscatus JCM 4364T (100% of similarity),
respectively.
Keywords: Endophytic actinomycetes; Biocontrol; Rhizoctonia solani; Damping-off; Tomato
Jacob Terry and Suresh Neethirajan* (BioNano Laboratory, School of Engineering,
University of Guelph, Guelph, ON N1G 2 W1, Canada. * Corresponding author: Suresh
Neethirajan sneethir@uoguelph.ca). A novel microfluidic wound model for testing
antimicrobial agents against Staphylococcus pseudintermedius biofilms. Journal of
Nanobiotechnology Volume 12 (2014): 1
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Current methods for testing treatments for veterinary surgical site infections can successfully
emulate elements of a chronic wound, but these are time consuming and costly, requiring
specialized laboratory equipment and considerable space to house study animals. Microfluidic
devices however, can be coated with collagen and maintained at basal body temperature,
providing a more cost-effective and space-saving model of a chronic wound. Our study assesses
the applicability of a new microfluidic model by testing the activity of DispersinB against
biofilms of methicillin-resistant Staphylococcus pseudintermedius (MRSP); DispersinB has been
shown to prevent biofilm growth of Staphylococcus epidermidis, another prominent wound
colonizer.
We successfully developed a microfluidic model to examine the effects of antimicrobial therapy
on biofilms formed by organisms associated with wound infections in companion animals (e.g.
MRSP). Although, we were unable to recapitulate previous findings that DispersinBGentamycin is highly effective against Staphylococcal biofilms using this model, we were able
to confirm its effect in a microtitre plate. Differences in the experimental conditions likely
account for this result (e.g. strains tested, flow conditions, treatment time, etc.). In the microtitre
plate assay, DispersinB inhibited biofilm growth after a 24 hour period; there was an inverse
relationship between the concentration of DispersinB-Gentamycin and the amount of biofilm
remaining following treatment. Collagen-coated microtitre plates showed a similar result, but
this did not correlate as well; collagen, the most abundant protein in the body may help to retain
the biomass of treated biofilms.
Our model may be useful in examining the effect of treatment on wound infections, although we
acknowledge that in this model the test organisms may be more recalcitrant to antimicrobials
than in other published systems. We contend that this may in fact better represent the conditions
in vivo, where organisms associated with chronic wound infections are highly resistant to
antimicrobials.
Keywords: Microfluidics; Biofilms; Staphylococcus pseudintermedius; Wound model;
Antibiofilm
Nathália Maria P. Rocha e Silvaa, b, Raquel D. Rufinob, Juliana M. Lunab, Valdemir A.
Santosb, Leonie A. Sarubbob. (a Development of Environmental Processes, Catholic
University of Pernambuco, Rua do Príncipe, n. 526, Boa Vista, CEP: 50050-900, Recife,
Pernambuco, Brazil, b Centre of Science and Technology, Catholic University of
Pernambuco, Rua do Príncipe, n. 526, Boa Vista, CEP: 50050-900, Recife, Pernambuco,
Brazil). Screening of Pseudomonas species for biosurfactant production using low-cost
substrates. Biocatalysis and Agricultural Biotechnology, Volume 3 (2) (2014): 132–139
In the present study, four species of Pseudomonas (P. cepacia, P. acidovorans, P. picketti and P.
fluorescens) were cultivated in different low-cost substrates and compared with regard to
biosurfactant production. Surface tension was used as a preliminary screening standard for
potential biosurfactant bacteria. The best result was obtained with P. cepacia grown in mineral
medium supplemented with 2.0% corn steep liquor and 2.0% soybean waste frying oil for 144 h
at 30 °C and 200 rpm. Kinematic studies on microorganism growth and biosurfactant production
were performed. Surface tension of the medium was reduced to 27.57 mN/m at the end of the
cultivation, yielding 5.2 g/L of isolated biosurfactant. Tests under extreme conditions of pH,
temperature and NaCl indicated the stability of the biosurfactant for use in the treatment of oilcontaminated environments. The critical micelle dilution of the biosurfactant was determined
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and its use in the removal of motor oil from clay soil demonstrated rates greater than 80%.
Washing experiments involving rocks and oily surfaces contaminated with motor oil
demonstrated greater than 80% recovery rates. The crude biosurfactant was capable of dispersing
approximately 80% of oil droplets in seawater and proved to be non-toxic to indigenous marine
microbiota. The crude biosurfactant demonstrated no toxicity against seeds of Brassica oleracea
or the microcrustacean Artemia salina employed as a bioindicator. The present findings indicate
the application potential of the biosurfactant produced by P. cepacia in the oil industry as a
complement to remediation processes involving contaminated soil and water.
Keywords: Biosurfactant; Pseudomonas; Low-cost substrates; Stability; Oil; Surface tension
Riku Matsumoto1, Yoshitaka Shimizu1, Mohammad Tofazzal Hossain Howlader1, 2, Maho
Namba1, Aya Iwamoto1, Hiroshi Sakai1, Tohru Hayakawa1. (1 Graduate School of Natural
Science and Technology, Okayama University, 3-1-1 Tsushima-naka, Kita-ku, Okayama
700-8530, Japan, 2 Department of Entomology, Bangladesh Agricultural University,
Mymensingh 2202, Bangladesh). Potency of insect-specific scorpion toxins on mosquito
control using Bacillus thuringiensis Cry4Aa. Journal of Bioscience and Bioengineering,
Volume 117 (6) (2014): 680–683
Two insect-specific scorpion toxins, BjαIT and AahIT were produced as alkali-soluble protein
inclusions in Escherichia coli. The inclusion bodies themselves exhibited no toxicity against
Culex pipiens larvae. However, coadministration with Cry4Aa toxin enhanced the mosquitocidal
activity by 2–3 fold. Insect-specific scorpion toxins can be good supplements for Cry toxinbased bioinsecticides.
Keywords: Bacillus thuringiensis; Cry4Aa; Culex pipiens; Scorpion toxins; BjαIT; AahIT;
Mosquito control
Radhika Deshmukh1, Anoop Mathew2, Hemant J. Purohit1. (1 CSIR – National
Environmental Engineering Research Institute, Nehru Marg, Nagpur 440020,
Maharashtra, India, 2 Piramal Enterprises Ltd., 1, Nirlon Complex, Off Western Express
Highway, Goregaon (East), Mumbai 400 063, India). Characterization of antibacterial
activity of bikaverin from Fusarium sp. HKF15. Journal of Bioscience and Bioengineering,
Volume 117 (4) (2014): 443–448
Redeemed interest in discovery and characterization of naturally occurring antimicrobials arises
from the fact that these compounds possess diverse biological activities useful in the
development of new therapeutics. In this study, 35 fungi from extreme environments of effluent
treatment plants were screened for antimicrobial activity. An isolate HKF15 produced
antimicrobial compound that showed activities against pathogenic and multidrug resistant
bacteria; and was identified as Fusarium sp. The active principle was separated through activityguided HPLC fractionation of 1:1 ethyl acetate crude extract that was identified as bikaverin
using HRMS and 1H NMR. Bikaverin is known for antitumor and antifungal activity and in this
study; antibacterial activity of bikaverin was assessed, emphasizing the importance of
repurposing of antibiotics.
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Keywords: Fusarium; Bikaverin; 18S rRNA gene; Antimicrobial activity; Effluent treatment
plant

Biodegradation
Lei Jin, Xiumei Sun, Xiaojun Zhang, Yuanming Guo, Hui Shi. (Marine Fishery Research
Institute of Zhejiang Province, Zhejiang Province Key Lab of Mariculture &
Enhancement, Zhoushan 316100, Zhejiang Province, China, e-mail: huishi2002@126.com,
L. Jin:e-mail: jinlei2388@126.com). Co-Metabolic Biodegradation of DBP by Paenibacillus
sp. S-3 and H-2. Current Microbiology, Volume 68(6) (2014): 708-716
Two di-n-butyl phthalate (DBP)-degrading strains, designated as S-3 and H-2, were isolated
from DBP-polluted soil and both identified as Paenibacillus sp. When DBP was provided as the
sole carbon source, about 45.5 and 71.7 % of DBP (100 mg/L) were degraded by strain S-3 and
H-2, respectively, after incubation for 48 h. However, DBP (100 mg/L) was degraded
completely by co-culture of strain S-3 and H-2 after incubation for 60 h. Four phthalic acid (PA)
esters could be utilized by co-metabolism in the study and the degradation rates followed the
order of dimethyl phthalate > diethyl phthalate > DBP > dioctyl phthalate. The metabolic
pathway of DBP was elucidated based on the results of metabolites identification and enzyme
assays. For strain S-3, DBP was degraded into butyl hydrogen phthalate which was degraded to
PA by carboxyesterase further. But PA could be not hydrolyzed further because strain S-3 lacked
3,4-phthalate dioxygenase. Different with S-3, strain H-2 could hydrolyze PA into 3,4dihydroxy-PA by 3,4-phthalate dioxygenase. Then 3,4-dihydroxy-PA was converted to
protocatechuate and benzoic acid. Finally, the aromatic ring was cleavage and mineralized to
CO2 and H2O. Above all, co-metabolism could increase the activity of 3,4-phthalate dioxygenase
and accelerated the degradation of DBP. This study highlights an important potential use of cometabolic biodegradation for the in situ bioremediation of DBP and its metabolites-contaminated
environment.
Shan-shan Li1 , Di Zhang1 and Wei Yan1. (1Department of Environmental Science and
Engineering, Xi’an Jiaotong University, Xi’an, 710049, Shaanxi, China. Email:
shanshan0320@163.com). Enhanced Biodegradation of Methyl tert-butyl-ether by a
Microbial Consortium. Current Microbiology, Volume 68 (3) (2014): 317-323
The widespread use of Methyl tert-butyl-ether (MTBE) as a gasoline additive has resulted in a
higher detection rate of MTBE in groundwater systems. Therefore, the researchers show more
concern about the bioremediation of MTBE-impacted aquifers. In this paper, a MTBE-directdegrading bacterial consortium was enriched (named RS1) and further studied. In order to
identify the microbial community of the consortium, 17 and 12 different single strains were
isolated from nutrient medium and MSM media (with MTBE as the sole carbon source),
respectively. 16S rDNA-based phylogenetic analysis revealed that these diverse bacteria
belonged to 14 genera, in which Pseudomonas was dominant. Several strains which can grow
with MTBE as the sole carbon and energy source were also identified, such as M1, related to
MTBE-degrading Arthrobacter sp. ATCC27778. Furthermore, the appropriate addition of certain
single strain in consortium RS1 (M1:RS1 = 1:2) facilitates MTBE degradation by increasing the
quantity of efficient MTBE-degrading bacteria. This work will provide microbial source and
theoretical fundament for further bioremediation of MTBE-contaminated aquifers, which has
applied potential and environmental importance.
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Stijn Lagaerta, Annick Polletb, Christophe M. Courtinb, Guido Volckaerta. (a Division of
Gene Technology, KU Leuven, Kasteelpark Arenberg 21—box 2462, 3001 Leuven,
Belgium, b Laboratory of Food Chemistry and Biochemistry & Leuven Food Science and
Nutrition Research Centre (LFoRCe), KU Leuven, Kasteelpark Arenberg 20—box 2463,
3001 Leuven, Belgium). β-Xylosidases and α-l-arabinofuranosidases: Accessory enzymes
for arabinoxylan degradation. Biotechnology Advances, Volume 32 (2) (2014): 316–332
Arabinoxylan (AX) is among the most abundant hemicelluloses on earth and one of the major
components of feedstocks that are currently investigated as a source for advanced biofuels. As
global research into these sustainable biofuels is increasing, scientific knowledge about the
enzymatic breakdown of AX advanced significantly over the last decade. This review focuses on
the exo-acting AX hydrolases, such as α-arabinofuranosidases and β-xylosidases. It aims to
provide a comprehensive overview of the diverse substrate specificities and corresponding
structural features found in the different glycoside hydrolase families. A careful review of the
available literature reveals a marked difference in activity between synthetically labeled and
naturally occurring substrates, often leading to erroneous enzymatic annotations. Therefore,
special attention is given to enzymes with experimental evidence on the hydrolysis of natural
polymers.
Keywords: Hemicellulose; Biomass; Xylanolytic enzymes; Hemicellulases; Glycoside
hydrolases; Polysaccharide degradation
Ojeyemi M. OlabemiwoOlabemiwo, O. M. Adediran, G. O. Adekola, F. A. Adelowo, O. O.
Olajire, A. A. (Ojeyemi M. OlabemiwoOlabemiwo, O. M: Department of Pure and Applied
Chemistry, Ladoke Akintola University of Technology, P.M.B. 4000, Ogbomoso, Nigeria,
Adediran, G. O.: Department of Chemical Sciences, Ajayi Crowther University, Oyo,
Nigeria, Adekola, F. A.: Department of Chemistry, University of Ilorin, P.M.B. 1515,
Ilorin, Nigeria, Adelowo, O. O. : Department of Microbiology, University of Ibadan,
Ibadan, Nigeria, Olajire, A. A.: Department of Pure and Applied Chemistry, Ladoke
Akintola University of Technology, P.M.B. 4000, Ogbomoso, Nigeria. Corresponding
Author Email: omolabemiwo@lautech.edu.ng). Biodegradation of hydrocarbon
compounds in Agbabu natural bitumen. African Journal of Biotechnology, Volume 13(11)
(2014): 1257-1264
The recovery of an environment polluted by petroleum and allied hydrocarbons through
bioremediation is being embraced globally as the best technology of removing hydrocarbon
pollutants from environment. Infrared spectral changes and gravimetric analysis from the
preliminary biodegradability study carried out on Agbabu Natural Bitumen showed the
vulnerability of the bitumen to some bacteria: Pseudomonas putrefaciens, Pseudomonas
nigrificans, Bacillus licheniformis, Pseudomonas fragi and Achromobacter aerogenes. This
study investigates the ability of P. putrefaciens, P. nigrificans, B. licheniformis, P. fragi and A.
aerogenes to degrade the aliphatic and polycyclic aromatic hydrocarbon fractions of Agbabu
natural bitumen. Samples of the bitumen were separately inoculated with each of the bacteria for
14 days and the hydrocarbon profiles before and after inoculation were quantified using gas
chromatography technique. The total aliphatic hydrocarbon compounds (C11 - C29) in the
bitumen degraded by P. putrefaciens and P. nigrificans was slightly higher than that in the
undegraded bitumen, while the concentration of compounds (C11 - C29) found in samples of the
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bitumen degraded by B. licheniformis, P. fragi and A. aerogenes was less than what was
contained in the undegraded bitumen. Also the even-odd carbon-ratios of the degraded bitumen
were higher than unity while these were less than unity in the undegraded bitumen. The
polycyclic aromatic hydrocarbons (PAHs) profile in the bitumen degraded samples also differed
from that of undegraded bitumen. A substantial reduction in the concentration of some PAHs
was found in the bitumen samples following their degradation by the bacteria strains, typically
from 55.98 to 30.79%, thus suggesting the possibility of using the bacteria strains for
bioremediation process.
Keywords: Agbabu, bitumen, bacteria, biodegradability, hydrocarbons.
Lateef B. Salam* Oluwafemi S. Obayori. (Department of Microbiology, Faculty of Science,
Lagos State University, Ojo, Lagos, Nigeria, Department of Microbiology, Faculty of
Science, Lagos State University, Ojo, Lagos, Nigeria. Corresponding Author Email:
babssalaam@yahoo.com). Fluorene biodegradation potentials of Bacillus strains isolated
from tropical hydrocarbon-contaminated soils. African Journal of Biotechnology, Volume
13(14) (2014): 1554-1559
Two fluorene-degrading Gram-positive Bacillus strains, putatively identified as Bacillus subtilis
BM1 and Bacillus amyloliquefaciens BR1 were isolated from hydrocarbon- and asphaltcontaminated soils in Lagos, Nigeria. The polluted soils have a relatively high total hydrocarbon
content (16888.9 and 9923.1 mg/kg, respectively), very low concentrations of macronutrients
and the total organic carbon was less than 4%. The two strains tolerated NaCl concentration of
up to 7% while strain BR1 exhibited moderate growth at 10%. Shared resistance to ceftriazone
and cotrimozaxole were exhibited by both strains while only strain BM1 was resistant to both
amoxycilin and streptomycin. The rate of degradation of fluorene (50 mg/L) by the two isolates,
after 30 days of incubation were 0.09 and 0.08 mg/L/h for strains BM1 and BR1, respectively.
Gas chromatographic analyses of residual fluorene, revealed that 56.9 and 46.8% of 50 mg/L
fluorene was degraded in 12 days by strains BM1 and BR1. However, after 21 days on
incubation, 86 and 82% of 50 mg/L fluorene were degraded by strains BM1 and BR1,
respectively. To the best of our knowledge, this is the first report highlighting flourene
degradation potential of Bacillus strains isolated from tropical African environment.
Keywords: Biodegradation, fluorene, hydrocarbon-contaminated soils, Bacillus spp.
Lu Hongsheng* Li Xiaoyu Liang Peng Wu Jiafeng Wei Wenchao. (College of Chemical
and Environmental Engineering, Shandong University of Science and Technology,
Qingdao, Shandong, 266590, China. Corresponding Author Email: hslu628@163.com).
Isolation and characterization of a new Pseudomonas-related strain capable of degradation
of phenol from oil contaminated soil. African Journal of Biotechnology, Volume13 (14)
(2014): 1560-1566
A novel phenol-degrading bacterium named as SKDP-1 was isolated from crude oil
contaminated soil, Gudao oil field in the Northeast of Shandong Dongying, East China. The
biochemical tests indicated that strain SKDP-1 was Gram-negative, and glucose and citrate could
be utilized and starch not gelatin. Both Voges-Proskauer and H2O2 enzyme tests were positive.
The activities of catechol 1,2-dioxygenase (C12O) and catechol 2,3-dioxygenase (C23O) in free
cells were measured to be 8 and 91 IU, respectively. 16S rDNA gene sequences of strain SKDP1 analysis showed the similarity of 98% with Pseudomonas putida (）AB680847). The
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phylogenetic tree formed by 16S rDNA sequences from both strain SKDP-1 and its most related
bacteria also proved strain SKDP-1 to be one member of the genus Pseudomonas. Strain SKDP1 showed the high phenol-degrading rates from 30 to 99% cultured by mineral salts medium
(MSM), which was added with phenol from 100 to 1600 mg/L, respectively. The optimum pH
and growth temperature for strain SKDP-1 to remove phenol were about 7.0 and 30°C,
respectively. Based on its biochemical properties and high capability of degrading phenol, strain
SKDP-1 provided the possibilities of treating phenol contaminated environment in the future.
Keywords: Phenol degradation, Pseudomonas, ortho-cleavage pathway.
T.T. Le, K. Murugesan, I.-H. Nam, J.-R. Jeon andY.-S. Chang*. (School of Environmental
Science and Engineering, Pohang University of Science and Technology (POSTECH),
Pohang, Korea. *Correspondence: Yoon-Seok Chang, School of Environmental Science
and Engineering, Pohang University of Science and Technology (POSTECH), Pohang 790784, Korea. E-mail: yschang@postech.ac.kr). Degradation of dibenzofuran via multiple
dioxygenation by a newly isolated Agrobacterium sp. PH-08. Journal of Applied
Microbiology, Volume 116 (3) (2014): 542–553
To demonstrate the biodegradation of dibenzofuran (DF) and its structural analogs by a newly
isolated Agrobacterium sp. PH-08. To assess the biodegradation potential of newly isolated
Agrobacterium sp. PH-08, various substrates were evaluated as sole carbon sources in growth
and biotransformation experiments. ESI LC-MS/MS analysis revealed the presence of angular
degrading by-products as well as lateral dioxygenation metabolites in the upper pathway. The
metabolites in the lower pathway also were detected. In addition, the cometabolically degraded
daughter compounds of DF-related compounds such as BP and dibenzothiophene (DBT) in dual
substrate degradation were observed. Strain PH-08 exhibited the evidence of meta-cleavage
pathway as confirmed by the activity and gene expression of catechol-2,3-dioxygenase.
Newly isolated bacterial strain, Agrobacterium sp. PH-08, grew well with and degraded DF via
both angular and lateral dioxygenation as demonstrated by metabolites identified through ESI
LC-MS/MS and GC-MS analyses. The other heterocyclic pollutants were also cometabolically
degraded. Few reports have described the complete degradation of DF by a cometabolic lateral
pathway. Our study demonstrates the novel results that the newly isolated strain utilized the DF
as a sole carbon source and mineralized it via multiple dioxygenation.
Keywords: Agrobacterium sp. PH-08; angular and lateral dioxygenation; cometabolism;
dibenzofuran
C. Macdonald1,2,†, S. Barden1 andS. Foley1,*. (1School of Life, Sport & Social Science,
Edinburgh Napier University, Edinburgh, UK, 2Animal Department, Edinburgh Zoo,
Edinburgh, UK. †Life Sciences Department, Twycross Zoo, Warwickshire, UK. *
Correspondence: Sophie Foley, School of Life, Sport & Social Science, Edinburgh Napier
University, EH11 4BN, Edinburgh, UK. E-mail: s.foley@napier.ac.uk).Isolation and
characterization of chitin-degrading micro-organisms from the faeces of Goeldi's monkey,
Callimico goeldii. Journal of Applied Microbiology, Volume 116 (1) (2014): 52–59
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The objective of this study was the isolation and characterization of chitin-degrading microorganisms from the faeces of the insectivorous Goeldi's monkey, Callimico goeldii.
Faeces samples were screened for chitin-degrading bacteria using basal medium in which chitin
was included as the carbon and energy source. Of fifteen bacterial isolates with chitin-degrading
activity, fourteen were also capable of degrading cellulose. All isolates were either aerobes or
facultative anaerobes.
Phylogenetic analyses of those isolates exhibiting strongest activity, as determined by the most
distinctive zones of clearing in chitin-supplemented medium, were identified as
Cellulosimicrobium spp., Arthrobacter spp., Staphylococcus spp. and Enterobacteriaceae.
This study reports on the isolation of chitin-degrading microflora from nonhuman primates.
Considering that chitin and cellulose are the most abundant naturally occurring polymers, it is of
interest to note that the majority of isolates are capable of digesting both substrates. This may be
of significance given that omnivorous primates live in seasonal environments, where the
availability of food items varies with the seasons. Furthermore, given the presence of a chitindegrading microflora, this may have implications, in terms of the inclusion of fungi and/or
insects in the diets of these animals in captivity, whether as part of medical research or
conservation programmes.
Keywords: cellulose; chitin-degrading bacteria; nonhuman primates
Juliane Sowada1, Achim Schmalenberger2, Ingo Ebner1, Andreas Luch1 and Tewes
Tralau1,*. (1Department for Product Safety, German Federal Institute of Risk Assessment
(BfR), Berlin, Germany, 2Department of Life Sciences, University of Limerick, Limerick,
Ireland. *Correspondence: Tewes Tralau, German Federal Institute of Risk Assessment
(BfR), Department for Product Safety, Max-Dohrn-Strasse 8-10, 10589 Berlin,
Germany.Tel.: +49 (0) 30-18412-3842;fax: +49 (0) 30-18412-4928; e-mail:
tewes.tralau@bfr.bund.de) Degradation of benzo[a]pyrene by bacterial isolates from
human skin. FEMS Microbiology Ecology, Volume 88 (1) (2014): 129–139
Polycyclic aromatic hydrocarbons (PAHs) are some of the most widespread xenobiotic
pollutants, with the potentially carcinogenic high-molecular-weight representatives being of
particular interest. However, while in eukaryotes, the cytochrome P450 (CYP)-mediated
activation of benzo[a]pyrene (B[a]P) has become a model for metabolism-mediated
carcinogenesis, the oxidative degradation of B[a]P by microorganisms is less well studied. This
should be reason for concern as the human organ most exposed to environmental PAHs is the
skin, which at the same time is habitat to a most diverse population of microbial commensals.
Yet, nothing is known about the skin's microbiome potential to metabolise B[a]P. This study
now reports on the isolation of 21 B[a]P-degrading microorganisms from human skin, 10 of
which were characterised further. All isolates were able to degrade B[a]P as sole source of
carbon and energy, and degradation was found to be complete in at least four isolates. Substrate
metabolism involved two transcripts that encode a putative DszA/NtaA-like monooxygenase and
a NifH-like reductase, respectively. Analysis of the 16S-rRNA genes showed that the B[a]Pdegrading isolates comprise Gram+ as well as Gram− skin commensals, with Micrococci being
predominant. Moreover, microbial B[a]P-degradation was detected on all volunteers probed,
indicating it to be a universal feature of the skin's microbiome.
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Keywords: benzo[a]pyrene; bacterial degradation; carbon limit; human skin; microbiome;
polycyclic aromatic hydrocarbons
Maciej W. Guzik1, 2, Shane T. Kenny1, 2, Gearoid F. Duane3, Eoin Casey3, Trevor Woods4,
Ramesh P. Babu4, 5, Jasmina Nikodinovic-Runic1, 6, Michael Murray7 and Kevin E.
O’Connor1, 2. (1School of Biomolecular and Biomedical Sciences, University College
Dublin, Ardmore House, Belfield, Dublin 4, Ireland, 2Bioplastech Limited, NovaUCD,
Belfield Innovation Park, UCD, Dublin, Ireland, 3School of Chemical and Bioprocess
Engineering, Engineering and Materials Science Centre, University College Dublin,
Belfield, Dublin 4, Ireland, 4School of Physics, Trinity College Dublin, Dublin, Dublin 2,
Ireland, 5Centre for Research, Adoptive Nano Structures and Nanodevices, Trinity College
Dublin, Dublin, Dublin 2, Ireland, 6Present address: Institute for Molecular Genetics and
Genetic Engineering, University of Belgrade, Vojvode Stepe 444a, 11000 Belgrade, Serbia,
7
Cynar PLC, Euston Fitzrovia, 85 Tottenham Court Road, London, W1T 4TQ, UK. Email:
kevin.oconnor@ucd.ie). Conversion of post consumer polyethylene to the biodegradable
polymer polyhydroxyalkanoate. Applied Microbiology and Biotechnology, Volume 98 (9)
(2014): 4223-4232
A process for the conversion of post consumer (agricultural) polyethylene (PE) waste to the
biodegradable polymer medium chain length polyhydroxyalkanoate (mcl-PHA) is reported here.
The thermal treatment of PE in the absence of air (pyrolysis) generated a complex mixture of
low molecular weight paraffins with carbon chain lengths from C8 to C32 (PE pyrolysis wax).
Several bacterial strains were able to grow and produce PHA from this PE pyrolysis wax. The
addition of biosurfactant (rhamnolipids) allowed for greater bacterial growth and PHA
accumulation of the tested strains. Some strains were only capable of growth and PHA
accumulation in the presence of the biosurfactant. Pseudomonas aeruginosa PAO-1 accumulated
the highest level of PHA with almost 25 % of the cell dry weight as PHA when supplied with the
PE pyrolysis wax in the presence of rhamnolipids. The change of nitrogen source from
ammonium chloride to ammonium nitrate resulted in faster bacterial growth and the earlier onset
of PHA accumulation. To our knowledge, this is the first report where PE is used as a starting
material for production of a biodegradable polymer.
Keywords: Polyethylene,
Rhamnolipids
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Aamer Ali Shah1, Satoshi Kato3, Noboru Shintani3, Numbi Ramudu Kamini4 and Toshiaki
Nakajima-Kambe2. (1Department of Microbiology, Faculty of Biological Sciences, Quaid-iAzam University, Islamabad, 45320, Pakistan, 2Bioindustrial Sciences, Graduate School of
Life and Environmental Sciences, University of Tsukuba, Tsukuba Ibaraki, 305-8572,
Japan, 3Mitsubishi Chemical Group Science and Technology Research Center, Inc, 1000
Kamoshida-cho, Aoba-ku, Yokohama-shi Kanagawa, 227-8502, Japan, 4Department of
Biotechnology, Central Leather Research Institute, Adyar, Chennai, 600 020, India. Email:
alishah@qau.edu.pk). Microbial degradation of aliphatic and aliphatic-aromatic copolyesters. Applied Microbiology and Biotechnology, Volume 98 (8) (2014): 3437-3447
Biodegradable plastics (BPs) have attracted much attention since more than a decade because
they can easily be degraded by microorganisms in the environment. The development of
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aliphatic-aromatic co-polyesters has combined excellent mechanical properties with
biodegradability and an ideal replacement for the conventional nondegradable thermoplastics.
The microorganisms degrading these polyesters are widely distributed in various environments.
Although various aliphatic, aromatic, and aliphatic-aromatic co-polyester-degrading
microorganisms and their enzymes have been studied and characterized, there are still many
groups of microorganisms and enzymes with varying properties awaiting various applications. In
this review, we have reported some new microorganisms and their enzymes which could degrade
various aliphatic, aromatic, as well as aliphatic-aromatic co-polyesters like poly(butylene
succinate) (PBS), poly(butylene succinate)-co-(butylene adipate) (PBSA), poly(ε-caprolactone)
(PCL), poly(ethylene succinate) (PES), poly(l-lactic acid) (PLA), poly(3-hydroxybutyrate) and
poly(3-hydoxybutyrate-co-3-hydroxyvalterate) (PHB/PHBV), poly(ethylene terephthalate)
(PET), poly(butylene terephthalate) (PBT), poly(butylene adipate-co-terephthalate (PBAT),
poly(butylene
succinate-co-terephthalate)
(PBST),
and
poly(butylene
succinate/terephthalate/isophthalate)-co-(lactate) (PBSTIL). The mechanism of degradation of
aliphatic as well as aliphatic-aromatic co-polyesters has also been discussed. The degradation
ability of microorganisms against various polyesters might be useful for the treatment and
recycling of biodegradable wastes or bioremediation of the polyester-contaminated
environments.
Keywords: Aliphatic
Depolymerases

polyesters,

Aliphatic-aromatic

co-polyesters,

Biodegradation,

Catarina L. Amorim1, 2, Irina S. Moreira1, Alexandra S. Maia1, 3, Maria E. Tiritan2, 3 and
Paula M. L. Castro1. (1CBQF—Centro de Biotecnologia e Química Fina, Laboratório
Associado, Escola Superior de Biotecnologia, Centro Regional do Porto da Universidade
Católica Portuguesa/Porto, Rua Dr. António Bernardino de Almeida, 4200-072 Porto,
Portugal, 2CEQUIMED-UP, Laboratório de Química Orgânica e Farmacêutica,
Departamento Ciências Químicas, Faculdade de Farmácia da Universidade do Porto, Rua
Jorge Viterbo Ferreira no. 228, 4050-313 Porto, Portugal, 3Instituto Superior de Ciências
da Saúde-Norte (ISCS-N), Cooperativa do Ensino Superior Politécnico e Universitário
(CESPU), Centro de Investigação em Ciências da Saúde (CICS), Rua Central de Gandra
1317, 4585-116 Gandra, Portugal. Email: plcastro@porto.ucp.pt). Biodegradation of
ofloxacin, norfloxacin, and ciprofloxacin as single and mixed substrates by Labrys
portucalensis F11. Applied Microbiology and Biotechnology, Volume 98 (7) (2014): 31813190
Fluoroquinolone (FQ) antibiotics are extensively used both in human and veterinary medicine,
and their accumulation in the environment is causing an increasing concern. In this study, the
biodegradation of the three most worldwide used FQs, namely ofloxacin, norfloxacin, and
ciprofloxacin, by the fluoroorganic-degrading strain Labrys portucalensis F11 was assessed.
Degradation occurred when the FQs were supplied individually or as mixture in the culture
medium, in the presence of an easily degradable carbon source. Consumption of individual FQs
was achieved at different extents depending on its initial concentration, ranging from 0.8 to 30
µM. For the lowest concentration, total uptake of each FQ was observed but stoichiometric
fluoride release was not achieved. Intermediate compounds were detected and identified by LCMS/MS with a quadrupole time of flight detector analyzer. Biotransformation of FQs by L.
portucalensis mainly occurred through a cleavage of the piperazine ring and displacement of the
fluorine substituent allowing the formation of intermediates with less antibacterial potency. FQ-
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degrading microorganisms could be useful for application in bioaugmentation processes towards
more efficient removal of contaminants in wastewater treatment plants.
Keywords: Fluoroquinolones, Labrys portucalensis F11, Biodegradation, Metabolites
Shyam Sunder Rangu1 , Bindu Muralidharan2 , S. C. Tripathi2 and Shree Kumar Apte1.
(1Molecular Biology Division, Bhabha Atomic Research Centre, Trombay, Mumbai,
400085, India, 2Fuel Reprocessing Division, Bhabha Atomic Research Centre, Trombay,
Mumbai, 400085, India. Email: shyams@barc.gov.in). Tributyl phosphate biodegradation
to butanol and phosphate and utilization by a novel bacterial isolate, Sphingobium sp.
strain RSMS. Applied Microbiology and Biotechnology, Volume 98 (5) (2014): 2289-2296
A Sphingobium sp. strain isolated from radioactive solid waste management site (RSMS)
completely degraded 7.98 g/L of tributyl phosphate (TBP) from TBP containing suspensions in 3
days. It also completely degraded 20 mM dibutyl phosphate (DBP) within 2 days. The strain
tolerated high levels of TBP and showed excellent stability with respect to TBP degradation over
several repeated subcultures. On solid minimal media or Luria Bertani media supplemented with
TBP, the RSMS strain showed a clear zone of TBP degradation around the colony. Gas
chromatography and spectrophotometry analyses identified DBP as the intermediate and butanol
and phosphate as the products of TBP biodegradation. The RSMS strain utilized both TBP and
DBP as the sole source of carbon and phosphorous for its growth. The butanol released was
completely utilized by the strain as a carbon source thereby leaving no toxic residue in the
medium. Degradation of TBP or DBP was found to be suppressed by high concentration of
glucose which also inhibited TBP or DBP dependent growth. The results highlight the potential
of Sphingobium sp. strain RSMS for bioremediation of TBP and for further molecular
investigation.
Keywords: Tributyl phosphate, Biodegradation, Sphingobium, Biochemical pathway
Segula Masaphy1, 3 , Shay Zohar1, 2 and Gurinaz Jander-Shagug1. (1MIGAL—Galilee
Research Center, P.O. Box 831, Kiryat Shmona, 11016, Israel, 2The Robert H. Smith
Faculty of Agriculture, Food and Environment, The Hebrew University, P.O. Box 12,
Rehovot, 76100, Israel, 3Tel Hai College, Upper Galilee, 12210, Israel. Email:
segula@migal.org.il). Biodegradation of p-nitrophenol sorbed onto crystal violet-modified
organoclay by Arthrobacter sp. 4Hβ. Applied Microbiology and Biotechnology, Volume 98
(3) (2014): 1321-1327
Organoclays are effective sorbents for removal of organic contaminants from water, but their
regeneration capacity limits their practical use as a biotechnological process for bioremediation.
Here, the sorption of p-nitrophenol (PNP) to crystal violet (CV)-modified montmorillonite and
its biodegradation by the bacterium Arthrobacter sp. 4Hβ were studied in a batch aqueous
system. The degree of PNP sorption was dependent on the degree of CV modification (loaded at
80 % or 100 % of the clay’s cation-exchange capacity—CVM80 and CVM100, respectively). CV
sorption to the clay reduced its toxicity to bacteria. PNP at an initial concentration of 0.72 mM
was degraded at rates of 65 % and 42 % in CVM80 and CVM100 suspensions, respectively. Both
free and CV–clay-adsorbed PNP concentrations were reduced by the bacteria at rates
proportional to the degree of CV modification. Three successive cycles of PNP reloading–
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degradation in the organoclay suspension demonstrated the potential of this matrix’s
regeneration and reuse toward maximal removal efficiency of organic pollutants.
Keywords: Arthrobacter, Biodegradation, Crystal violet, Organoclay, P-nitrophenol
Kyunghwa Baek1, Meng Wang2, Robert McKeever2, Kahlil Rieber1, Chul Park2 and Klaus
Nüsslein1. (1Department of Microbiology, University of Massachusetts, Amherst, MA
01003, USA, 2Department of Civil & Environmental Engineering, University of
Massachusetts, Amherst, MA 01003, USA. Email: nusslein@microbio.umass.edu).
Biodegradation of low concentrations of 1,2-dibromoethane in groundwater is enhanced by
phenol. Applied Microbiology and Biotechnology, Volume 98 (3) (2014): 1329-1338
The lead scavenger 1,2-dibromoethane (EDB), a former additive to leaded gasoline, is a
common groundwater contaminant, yet not much knowledge is available for its targeted
bioremediation, especially under in situ conditions. The study site was an aviation gas spill site,
which, although all hydrocarbons and most of the EDB were remediated in the mid-1990s, still
exhibits low levels of EDB remaining in the groundwater (about 11 µg EDB/l). To evaluate the
effect of phenol on biostimulation of low concentration of EDB, microcosms were established
from an EDB-contaminated aquifer. After 300 days at environmentally relevant conditions
(12 ± 2 °C, static incubation), EDB was not significantly removed from unamended microcosms
compared to the abiotic control. However, in treatments amended with phenol, up to 80 % of the
initial EDB concentration had been degraded, while added phenol was removed completely.
Microbial community composition in unamended and phenol-amended microcosms remained
unchanged, and Polaromonas sp. dominated both types of microcosms, but total bacterial
abundance and numbers of the gene for phenol hydroxylase were higher in phenol-amended
microcosms. Dehalogenase, an indicator suggesting targeted aerobic biodegradation of EDB,
was not detected in either treatment. This finding suggests phenol hydroxylase, rather than a
dehalogenation reaction, may be responsible for 1,2-dibromoethane oxidation under in situ
conditions. In addition, biostimulation of EDB is possible through the addition of low levels of
phenol in aerobic groundwater sites.
Keywords: Biostimulation,
attenuation, Phenol
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S. V. Kulkarni1, V. L. Markad1, J. S. Melo2, S. F. D’Souza2 and K. M. Kodam1.
(1Biochemistry Division, Department of Chemistry, University of Pune, Pune, 411007,
India, 2Nuclear Agriculture and Biotechnology Division, Bhabha Atomic Research Centre,
Anushakti Nagar, Trombay, Mumbai, 400085, India. Email: kodam@chem.unipune.ac.in).
Biodegradation of tributyl phosphate using Klebsiella pneumoniae sp. S3. Applied
Microbiology and Biotechnology, Volume 98 (2) (2014): 919-929
Tributyl phosphate (TBP) has enormous applications in the field of extraction, fuel reprocessing,
as defoamers and/or plasticizers. Excessive usage of this organophosphorus compound, poses an
environmental threat. The present study deals with microbial degradation of TBP using
Klebsiella pneumoniae S3 isolated from the soil. Diauxic growth curve pattern explains a
preferential utilization of TBP. The strain S3 was able to biotransform TBP (1,000 mg L−1) to
dibutyl phosphate within 48 h and showed higher tolerance towards TBP up to 17.0 g L−1.
Toxicity of the parent as well as degraded product was assessed using comet assay. Generation
of reactive oxygen species elaborates the oxidative stress imposed upon the bacterial strain by
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TBP. The antioxidant defense mechanism was studied using various biomarkers namely catalase,
glutathione-S-transferase, and superoxide dismutase. The present study describes a faster and
eco-friendly alternative for disposal of TBP.
Keywords: Tributyl phosphate, Klebsiella pneumoniae, Oxidative stress, GC-HRMS analysis
C. M. Lopez-Vazquez1 , M. Kubare1, D. P. Saroj2 , C. Chikamba1, J. Schwarz3 , H. Daims3
and D. Brdjanovic1, 4. (1Environmental Engineering and Water Technology Department,
UNESCO-IHE Institute for Water Education, Westvest 7, 2611 Delft, The Netherlands,
2
Centre for Environmental Health Engineering (CEHE) Faculty of Engineering and
Physical Sciences, University of Surrey, Surrey GU2 7XH, Guilford, UK, 3Department of
Microbial Ecology, Ecology Centre, University of Vienna, Althanstrasse 14, 1090 Vienna,
Austria, 4Department of Biotechnology, Delft University of Technology, Julianalaan 67,
2628 Delft, The Netherlands. Email: c.lopezvazquez@unesco-ihe.org). Thermophilic
biological nitrogen removal in industrial wastewater treatment. Applied Microbiology and
Biotechnology, Volume 98 (2) (2014): 945-956
Nitrification is an integral part of biological nitrogen removal processes and usually the limiting
step in wastewater treatment systems. Since nitrification is often considered not feasible at
temperatures higher than 40 °C, warm industrial effluents (with operating temperatures higher
than 40 °C) need to be cooled down prior to biological treatment, which increases the energy and
operating costs of the plants for cooling purposes. This study describes the occurrence of
thermophilic biological nitrogen removal activity (nitritation, nitratation, and denitrification) at a
temperature as high as 50 °C in an activated sludge wastewater treatment plant treating
wastewater from an oil refinery. Using a modified two-step nitrification–two-step denitrification
mathematical model extended with the incorporation of double Arrhenius equations, the
nitrification (nitrititation and nitratation) and denitrification activities were described including
the cease in biomass activity at 55 °C. Fluorescence in situ hybridization (FISH) analyses
revealed that Nitrosomonas halotolerant and obligatehalophilic and Nitrosomonas oligotropha
(known ammonia-oxidizing organisms) and Nitrospira sublineage II (nitrite-oxidizing organism
(NOB)) were observed using the FISH probes applied in this study. In particular, this is the first
time that Nitrospira sublineage II, a moderatedly thermophilic NOB, is observed in an
engineered full-scale (industrial) wastewater treatment system at temperatures as high as 50 °C.
These observations suggest that thermophilic biological nitrogen removal can be attained in
wastewater treatment systems, which may further contribute to the optimization of the biological
nitrogen removal processes in wastewater treatment systems that treat warm wastewater streams.
Keywords: Nitrification, Higher temperature, Ammonia-oxidizing bacteria (AOB), Nitriteoxidizing bacteria (NOB), Industrial wastewater
Fan Lü1, Tianshui Li1, Tianfeng Wang1, Liming Shao3 and Pinjing He2. (1State Key
Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai, 200092,
People’s Republic of China, 2Institute of Waste Treatment and Reclamation, Tongji
University, Shanghai, 200092, People’s Republic of China, 3Center for the Technology
Research and Training on Household Waste in Small Towns and Rural Area, Ministry of
Housing and Urban–rural Development of People’s Republic of China (MOHURD),
Shanghai, People’s Republic of China. Email: solidwaste@tongji.edu.cn). Improvement of
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sludge digestate biodegradability by thermophilic bioaugmentation.
Microbiology and Biotechnology, Volume 98 (2) (2014): 969-977

Applied

The sludge digestate stabilized by mesophilic anaerobic digestion was further degraded through
thermophilic anaerobic digestion using 0–10 % (v/v) of thermophilic, proteolytic
Coprothermobacter proteolyticus, and/or methanogenic granular sludge. The results
demonstrated that the temperature shift to thermophilic condition promoted abiotic solubilization
of proteins and reactivated the fermentative bacteria and methanogens indigenous in the sludge
digestate, resulting in a final methane yield of 6.25 mmol-CH4/g-volatile suspended solid (VSS)
digestate. The addition of C. proteolyticus accelerated the hydrolysis and fermentation of
proteins and polysaccharides in the digestate during the early stage of thermophilic anaerobic
digestion and stimulated methane production by syntrophic cooperation with methanogenic
granular sludge. In the treatment with granular sludge and inoculated with 10 % (v/v)
of C. proteolyticus, a final methane yield of 7 mmol-CH4/g-VSS digestate was obtained, and
48.4 % proteins and 27.0 % polysaccharides were degraded. The dissolved proteins were
contributed by abiotic factor, C. proteolyticus, and indigenous digestate bacteria, respectively, by
around 16, 28, and 56 %.
Keywords: Biological pretreatment, Anaerobically digested sludge, Digestibility, Protease,
Protein solubility
Pongsak Noparat1, Suppasil Maneerat2 and Atipan Saimmai3, 4. (1Faculty of Science and
Technology, Suratthani Rajabhat University, Surat Thani, 84100, Thailand, 2Department
of Industrial Biotechnology, Faculty of Agro-Industry, Prince of Songkla University, Hat
Yai, Songkhla, 90112, Thailand, 3Faculty of Agricultural Technology, Phuket Rajabhat
University, Phuket, 83000, Thailand, 4Andaman Halal Science Center, Phuket Rajabhat
University, Phuket, 83000, Thailand. Email: s4680108@hotmail.com). Application of
Biosurfactant from Sphingobacterium spiritivorum AS43 in the Biodegradation of Used
Lubricating Oil. Applied Biochemistry and Biotechnology, Volume 172 (8) (2014): 39493963
This study aimed at investigating the application of biosurfactant from Sphingobacterium
spiritivorum AS43 using molasses as a substrate and fertilizer to enhance the biodegradation of
used lubricating oil (ULO). The cell surface hydrophobicity of bacteria, the emulsification
activity, and the biodegradation efficiency of ULO were measured. The bacterial adhesion in the
hydrocarbon test was used to denote the cell surface hydrophobicity of the used bacterial species.
The results indicate a strong correlation between cell surface hydrophobicity, emulsification
activity, and the degree of ULO biodegradation. The maximum degradation of ULO (62 %) was
observed when either 1.5 % (w/v) of biosurfactant or fertilizer was added. The results also
revealed that biosurfactants alone are capable of promoting biodegradation to a large extent
without added fertilizer. The data indicate the potential for biosurfactant production by using
low-cost substrate for application in the bioremediation of soils contaminated with petroleum
hydrocarbons or oils.
Keywords: Biosurfactant, Molasses, Bioremediation, Used lubricating oil, Sphingobacterium
spiritivorum
Jenyffer M. Campos1, Tânia L. M. Stamford1 and Leonie A. Sarubbo2. (1Programa de PósGraduação em Nutrição—Universidade Federal de Pernambuco (UFPE), Rua Nelson
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Chaves, s/n, Cidade Universitária, CEP 50670-901 Recife, Pernambuco, Brazil, 2Centro de
Ciências e Tecnologia, Universidade Católica de Pernambuco, Rua do Príncipe, n. 526, Boa
Vista, CEP 50050-900 Recife, Pernambuco, Brazil. Email: leonie@unicap.br). Production
of a Bioemulsifier with Potential Application in the Food Industry. Applied Biochemistry
and Biotechnology, Volume 172 (6) (2014): 3234-3252
Biosurfactants are of considerable interest due to their biodegradability, low degree of toxicity,
and diverse applications. However, the high production costs involved in the acquisition of
biosurfactants underscore the need for optimization of the production process to enable viable
application on an industrial scale. The aims of the present study were to select a species of
Candida that produces a biosurfactant with the greatest emulsifying potential and to investigate
the influence of components of the production medium and cultivation conditions. Candida utilis
achieved the lowest surface tension (35.53 mN/m), best emulsification index (73 %), and highest
yield (12.52 g/l) in a medium containing waste canola frying oil as the carbon source and
ammonium nitrate as the nitrogen source. The best combination of medium components and
cultivation conditions was 6 % (w/v) glucose, 6 % (w/v) waste canola frying oil, 0.2 % (w/v)
ammonium nitrate, 0.3 % (w/v) yeast extract, 150 rpm, 1 % inoculum (w/v), and 88 h of
fermentation. The greatest biosurfactant production and the lowest surface tension were achieved
in the first 24 h of production, and the maximum biomass production was recorded at 72 h. The
biosurfactant produced from C. utilis under the conditions investigated in the present study has a
potential to be a bioemulsifier for application in the food industry.
Keywords: Biosurfactant- Candida utilis -Cultivation conditions- Food
Zhengying Yao1, 2, Chong Zhang1, Junfeng Zhao3, Fengxia Lu1, Xiaomei Bie1 and Zhaoxin
Lu1. (1College of Food Science and Technology, Nanjing Agricultural University, 1
Weigang, Nanjing, 210095, People’s Republic of China, 2Nanjing Institute for
Comprehensive Utilization of Wild Plants, 4 Jiangwangmiao Street, Nanjing, 210042,
People’s Republic of China, 3College of Food Science and Engineering, Henan University
of Science and Technology, Tianjing Road, Luoyang, 471003, People’s Republic of China.
Email: fmb@njau.edu.cn). Acetaldehyde Detoxification Using Resting Cells of
Recombinant Escherichia coli Overexpressing Acetaldehyde Dehydrogenase. Applied
Biochemistry and Biotechnology, Volume 172 (4) (2014): 2030-2040
Acetaldehyde dehydrogenase (E.C. 1.2.1.10) plays a key role in the acetaldehyde detoxification.
The recombinant Escherichia coli cells producing acetaldehyde dehydrogenase (ist-ALDH) were
applied as whole-cell biocatalysts for biodegradation of acetaldehyde. Response surface
methodology (RSM) was employed to enhance the production of recombinant ist-ALDH. Under
the optimum culture conditions containing 20.68 h post-induction time, 126.75 mL medium
volume and 3 % (v/v) inoculum level, the maximum ist-ALDH activity reached 496.65 ± 0.81
U/mL, resulting in 12.5-fold increment after optimization. Furthermore, the optimum
temperature and pH for the catalytic activity of wet cells were 40 °C and pH 9.5, respectively.
The biocatalytic activity was improved 80 % by permeabilizing the recombinant cells with 0.075
% (v/v) Triton X-100. When using 2 mmol/L NAD+ as coenzyme, the permeabilized cells could
catalyze 98 % of acetaldehyde within 15 min. The results indicated that the recombinant E. coli
with high productivity of ist-ALDH might be highly efficient and easy-to-make biocatalysts for
acetaldehyde detoxification.
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Keywords: Acetaldehyde dehydrogenase, Recombinant E. coli, Response surface methodology,
Whole-cell biocatalysts
Zhengshan Luo1, Li Chen2, Changhong Chen1, Wei Zhang1, Ming Liu1, Ye Han1 and
Jiangang Zhou1. (1Present address: School of Environmental Engineering, Wuhan Textile
University, FangZhi Road, Wuhan, 430073, China, 2Central China Normal University
Library, Wuhan, 430079, China. Email: 185484577@qq.com). Production and
Characteristics of a Bioflocculant by Klebsiella pneumoniae YZ-6 Isolated from Human
Saliva. Applied Biochemistry and Biotechnology, Volume 172 (3) (2014): 1282-1292
The production and characterization of a bioflocculant, MBF-6, by Klebsiella pneumoniae was
investigated. Optimum culture conditions for bioflocculant production were an initial medium
pH of 7, an incubation temperature of 30 °C, and an inoculum size of 1 % (v/v) of cell density
1.0 × 108 cfu/mL. The carbon, nitrogen, and cation sources for optimum bioflocculant production
were glucose, peptone, and ZnCl2. The bioflocculant mainly consisted of protein (3.4 %) and
sugar (95.1 %). Fourier transform infrared (FTIR) spectrum revealed the presence of carboxyl
and hydroxyl groups while the thermogravimetric analysis (TGA) showed a degradation
temperature (Td) of 81.4 °C. MBF-6 had a good flocculating rate in kaolin suspension without
cation addition and was stable over a wide range of pH and temperature. Investigation on the
flocculation efficacy of the characterized MBF-6 for wastewater treatment of dairy, woolen,
brewery, and sugar industries suggested it to be effective.
Keywords: Klebsiella pneumoniae-Bioflocculant-Thermostable-Polysaccharide
Zeynep Cetecioglu1 , Bahar Ince2, Samet Azman1 and Orhan Ince1. (1Environmental
Engineering Department, Istanbul Technical University, Maslak, 34469 Istanbul, Turkey,
2
Institute of Environmental Sciences, Bogazici University, Rumelihisarüstü-Bebek, 34342
Istanbul, Turkey. Email: cetecioglu@itu.edu.tr). Biodegradation of Tetracycline Under
Various Conditions and Effects on Microbial Community. Applied Biochemistry and
Biotechnology, Volume 172 (2) (2014): 631-640
Five hundred tons of antibiotics are consumed yearly in the world. In this study, the
biodegradation characteristics of tetracycline (TET) under nitrate-reducing, sulfate-reducing, and
methanogenic conditions were determined by batch tests. Also, effects of TET on mixed
microbial cultures were revealed by microbiological analysis. In this scope, gas generation and
composition, dissolved organic carbon, and electron acceptor concentrations were monitored
during 120 days. Additionally, changes on quantities of specific microbial groups were
determined by Q-PCR. TET showed non-biodegradable behavior under nitrate- and sulfatereducing conditions, whereas slightly biodegradable behavior under methanogenic conditions
approximately 46 % degradation. The effects of TET on the abundance of mixed culture varied
according to taxonomic units. Sulfate-reducing bacteria were inhibited by TET, while archaeal,
bacterial, and methanogenic populations were not affected significantly.
Keywords: Tetracycline-Anoxic-Anaerobic-Biodegradation test-Q-PCR-OECD 311
Hema Ramachandran1 and A. A. Amirul1, 2. (1School of Biological Sciences, Universiti
Sains Malaysia, 11800 Penang, Malaysia, 2Malaysian Institute of Pharmaceuticals and
Nutraceuticals, MOSTI, Putrajaya, Malaysia). Bioconversion of Glycerine Pitch into a
Novel Yellow-Pigmented P(3HB-co-4HB) Copolymer: Synergistic Effect of Ammonium
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Acetate and Polymer Characteristics. Applied Biochemistry and Biotechnology, Volume
172 (2) (2014): 891-909
Glycerine pitch waste generated from oleochemical industry was exploited as a carbon source
for poly(3-hydroxybutyrate-co-4-hydroxybutyrate) (P(3HB-co-4HB)) copolymer production by
a novel, yellow-pigmented bacterium Cupriavidus sp. USMAHM13 to improve the economics of
microbial polyhydroxyalkanoate production and to establish a feasible waste management
approach. Medium optimization using response surface methodology through shake-flask
fermentation had led to the accumulation of P(3HB-co-51%4HB) copolymer using a
combination of glycerine pitch (10 g/l), 1,4-butanediol (8.14 g/l), and ammonium acetate (2.39
g/l). P(3HB-co-4HB) copolymers with 4HB monomer compositions ranged from 3 to 40 mol%
were obtained through batch fermentation in a bioreactor using different concentrations of
ammonium acetate. The copolymers exhibited a wide range of material properties depending on
the monomer composition and type of carbon sources. P(3HB-co-40%4HB) was a typical
random copolymer, whereas other P(3HB-co-4HB) produced were blend copolymers.
Carotenoid pigment which was produced simultaneously with the polymer production was found
to have negligible effect on the mechanical and thermal properties of the P(3HB-co-4HB)
copolymer films.
Keywords: Ammonium acetate-Biopolymer-Carotenoid-Glycerine pitch-P(3HB-co-4HB)
Xia Jiang1, 3, Senlin Yang1 and Wangling Li2, 3. (1College of Architecture and Environment,
Sichuan University, No. 24, South Section 1, First Ring Road, Chengdu, 610065, China,
2
State Key Laboratory of Multiphase Complex Systems, Institute of Process Engineering,
Chinese Academy of Sciences, Beijing, 100190, China, 3Institute of Environmental Science
and Engineering, Nanyang Technological University, Singapore, 63772, Singapore).
Biodesulfurization of Model Compounds and De-asphalted Bunker Oil by Mixed Culture.
Applied Biochemistry and Biotechnology, Volume 172 (1) (2014): 62-72
In this study, complicated model sulfur compounds in bunker oil and de-asphalted bunker oil
were biodesulfurized in a batch process by microbial consortium enriched from oil sludge.
Dibenzothiophene (DBT) and benzo[b]naphtho[1,2-d]thiophene (BNT1) were selected as model
sulfur compounds. The results show that the mixed culture was able to grow by utilizing DBT
and BNT1 as the sole sulfur source, while the cell density was higher using DBT than BNT1 as
the sulfur source. GC-MS analysis of their desulfurized metabolites indicates that both DBT and
BNT1 could be desulfurized through the sulfur-specific degradation pathway with the selective
cleavage of carbon–sulfur bonds. When DBT and BNT1 coexisted, the biodesulfurization
efficiency of BNT1 decreased significantly as the DBT concentrations increased (>0.1 mmol/L).
BNT1 desulfurization efficiency also decreased along with the increase of 2-hydroxybiphenyl as
the end product of DBT desulfurization. For real bunker oil, only 2.8 % of sulfur was removed
without de-asphalting after 7 days of biotreatment. After de-asphalting, the biodesulfurization
efficiency was significantly improved (26.2–36.5 %), which is mainly attributed to fully mixing
of the oil and water due to the decreased viscosity of bunker oil.
Keywords: Biodesulfurization – Benzonaphthothiophene - Heavy oil – Dibenzothiophene – De asphalting
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Diansi Yu1, Lili Song1, Wei Wang1 and Changhong Guo1. (1Key Laboratory of Molecular
Cytogenetics and Genetic Breeding of Heilongjiang Province, College of Life Science and
Technology, Harbin Normal University, Harbin, 150025, China. Email:
kaku_2008@163.com). Isolation and characterization of formaldehyde-degrading fungi
and its formaldehyde metabolism. Environmental Science and Pollution Research, Volume
21 (9) (2014): 6016-6024
Formaldehyde is classified as a human carcinogen that may cause nasopharyngeal cancer and
probably leukemia. The effects of environmental and nutritional factors on fungal growth and
the biodegradation of formaldehyde were investigated. Fungal strains SGFA1 and SGFA3
isolated from untreated sewage sediment samples collected from heavily formaldehydecontaminated areas were identified using morphological characteristics and molecular techniques
and named as Aspergillus nomius SGFA1 and Penicillium chrysogenum SGFA3. Results
indicate that SGFA1 and SGFA3 completely consumed 3,000 and 900 mg l−1 of formaldehyde,
respectively, within 7 days under optimized conditions. Quantitative real-time PCR analyses and
enzyme activity analyses demonstrated that glutathione-dependent formaldehyde dehydrogenase
(GDFADH) and formate dehydrogenase (FDH) pathway may play a functional role in enhancing
formaldehyde-degrading capability in SGFA1. Both fungi have potential use for remediation of
formaldehyde pollution.
Keywords:
Formaldehyde
wastewater-Biodegradation-Aspergillus
chrysogenum-Quantitative real-time PCR

nomius-Penicillium

Ming Zhao1, Peng-Fei Sun1, Lin-Na Du2, Guan Wang1, Xiao-Ming Jia1 and Yu-Hua Zhao1.
(1College of Life Sciences, Zhejiang University, 310058 Hangzhou, Zhejiang, People’s
Republic of China, 2Department of Agriculture and Biotechnology, Wenzhou Vocational
College of Science and Technology, 325006 Wenzhou, Zhejiang, People’s Republic of
China. Email: yhzhao225@zju.edu.cn). Biodegradation of methyl red by Bacillus sp. strain
UN2: decolorization capacity, metabolites characterization, and enzyme analysis.
Environmental Science and Pollution Research, Volume 21 (9) (2014): 6136-6145
Azo dyes are recalcitrant and refractory pollutants that constitute a significant menace to the
environment. The present study is focused on exploring the capability of Bacillus sp. strain UN2
for application in methyl red (MR) degradation. Effects of physicochemical parameters (pH of
medium, temperature, initial concentration of dye, and composition of the medium) were studied
in detail. The suitable pH and temperature range for MR degradation by strain UN2 were
respectively 7.0–9.0 and 30–40 °C, and the optimal pH value and temperature were respectively
8.0 and 35 °C. Mg2+ and Mn2+ (1 mM) were found to significantly accelerate the MR removal
rate, while the enhancement by either Fe3+ or Fe2+ was slight. Under the optimal degradation
conditions, strain UN2 exhibited greater than 98 % degradation of the toxic azo dye MR (100
ppm) within 30 min. Analysis of samples from decolorized culture flasks confirmed
biodegradation of MR into two prime metabolites: N,N′dimethyl-p-phenyle-nediamine and 2aminobenzoic acid. A study of the enzymes responsible for the biodegradation of MR, in the
control and cells obtained during (10 min) and after (30 min) degradation, showed a significant
increase in the activities of azoreductase, laccase, and NADH-DCIP reductase. Furthermore, a
phytotoxicity analysis demonstrated that the germination inhibition was almost eliminated for
both the plants Triticum aestivum and Sorghum bicolor by MR metabolites at 100 mg/L
concentration, yet the germination inhibition of parent dye was significant. Consequently, the
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high efficiency of MR degradation enables this strain to be a potential candidate for
bioremediation of wastewater containing MR.
Keywords: Biodegradation-Bacillus sp.-Methyl red-Enzyme analysis-Degradation productsPhytotoxicity
Danna Zhou1, Yao Wu2, Xiaonan Feng2, Yong Chen2 , Zongping Wang2 , Tao Tao2 and
Dongbin Wei3. (1College of Material Science and Chemical Engineering, China University
of Geosciences, Wuhan, 430074, China, 2School of Environmental Science and Engineering,
Huazhong University of Science and Technology, Wuhan, 430074, China, 3State Key
Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for EcoEnvironmental Sciences, Chinese Academy of Sciences, Beijing, 100084, People’s Republic
of China. Email: ychen@hust.edu.cn). Photodegradation of hexabromocyclododecane
(HBCD) by Fe(III) complexes/H2O2 under simulated sunlight. Environmental Science and
Pollution Research, Volume 21 (9) (2014): 6228-6233
Hexabromocyclododecane (HBCD) is a globally produced brominated flame retardant used
primarily as an additive flame retardant in polystyrene and textile products. Photodegradation of
HBCD in the presence of Fe(III)-carboxylate complexes/H2O2 was investigated under simulated
sunlight. The degradation of HBCD decreased with increasing pH in the Fe(III)-oxalate
solutions. In contrast, the optimum pH was 5.0 for the Fe(III)-citrate-catalyzed photodegradation
within the range of 3.0 to 7.0. For both Fe(III)-oxalate and Fe(III)-citrate complexes, the increase
of carboxylate concentrations facilitated the photodegradation. The photochemical removal of
HBCD was related to the photoreactivity and speciation distribution of Fe(III) complexes. The
addition of H2O2 markedly accelerated the degradation of HBCD in the presence of Fe(III)citrate complexes. The quenching experiments showed that ·OH was responsible for the
photodegradation of HBCD in the Fe(III)-carboxylate complexes/H2O2 solutions. The results
suggest that Fe(III) complexes/H2O2 catalysis is a potential method for the removal of HBCD in
the aqueous solutions.
Keywords: HBCD-Photodegradation-Fe(III)-carboxylate complexes-H2O2
Hua Zi Wang1, 2, Hai Gen Zuo1, 2, 3, Ya Juan Ding1, Shan Shan Miao1, 2, Chen Jiang1, 2 and
Hong Yang1. (1Jiangsu Key Laboratory of Pesticide Science, College of Science, Nanjing
Agricultural University, Number 1, Chemistry Building, Nanjing, 210095, China, 2Key
Laboratory of Monitoring and Management of Crop Diseases and Pest Insects, Ministry of
Agriculture, Nanjing Agricultural University, Nanjing, 210095, China, 3Jiangxi Entry and
Exit Inspection and Quarantine Bureau, Nanchang, 330002, China. Email:
hongyang@njau.edu.cn). Biotic and abiotic degradation of pesticide Dufulin in soils.
Environmental Science and Pollution Research, Volume 21 (6) (2014): 4331-4342
Dufulin is a newly developed antiviral agent (or pesticide) that activates systemic acquired
resistance of plants. This pesticide is widely used in China to prevent abroad viral diseases in
rice, tobacco and vegetables. In this study, the potential impacts such as soil type, moisture,
temperature, and other factors on Dufulin degradation in soil were investigated. Degradation of
Dufulin followed the first-order kinetics. The half-life values varied from 2.27 to 150.68 days.
The dissipation of Dufulin was greatly affected by soil types, with DT50 (Degradation half time)
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varying between 17.59, 31.36, and 43.32 days for Eutric Gleysols, Cumulic Anthrosols, and
Dystric Regosols, respectively. The elevated moisture accelerated the decay of Dufulin in soil.
Degradation of Dufulin increased with temperature and its half-life values ranged from 16.66 to
42.79 days. Sterilization of soils and treatment with H2O2 resulted in a 6- and 8-fold decrease in
degradation rates compared to the control, suggesting that Dufulin degradation was largely
governed by microbial processes. Under different light spectra, the most effective degradation
occurred with 100-W UV light (DT50 = 2.27 days), followed by 15-W UV light (DT50 = 8.32
days) and xenon light (DT50 = 14.26 days). Analysis by liquid chromatography-mass
spectroscopy (LC-MS) revealed that 2-amino-4-methylbenzothiazole was one of the major
decayed products of Dufulin in soils, suggesting that elimination of diethyl phosphate and 2fluorobenzaldehyde was most like the degradation pathway of Dufulin in Eutric Gleysols.
Keywords: Dufulin-Degradation-Soil-Degradation products
Hanna Barchanska1 , Anna Kowalska1 and Barbara Poloczek1. (1Department of Inorganic,
Analytical Chemistry and Electrochemistry, Faculty of Chemistry, Silesian University of
Technology,
B. Krzywoustego 6 Str,
44-100, Gliwice,
Poland.
Email:
hanna.barchanska@polsl.pl). Extraction procedures for the study of phytotoxicity and
degradation processes of selected triketones in a water ecosystem. Environmental Science
and Pollution Research, Volume 21 (6) (2014): 4751-4758
Simple and effective extraction methods based on matrix solid-phase dispersion (MSPD),
dispersive liquid–liquid microextraction (DLLME), and solid-phase extraction (SPE) coupled
with high-performance liquid chromatography with diode array detector (HPLC-DAD) were
developed to determine triketone herbicides—sulcotrione (SUL), mesotrione (MES),
tembotrione (TEMB), and their degradation products—in plant tissues and water samples. The
extraction procedures were employed to enable quantification of the accumulation of selected
triketone herbicides and their degradation products in a model aquatic plant, Egeria densa. To
obtain comprehensive information about the triketones' influence on an aquatic plant, changes in
chlorophyll concentration in plants exposed to these triketones were monitored. The average
recovery ranged from 58 to 115 % (coefficients of variation 7–12 %) for plant tissues and from
52 to 96 % (coefficients of variation 8–20 %) for water samples. The limit of detection (LOD)
for the MSPD–HPLC-DAD procedure was in the range of 0.06–0.23 µg/g, whereas for
DLLME–HPLC-DAD and SPE–HPLC-DAD, LOD was in the range of 0.06–0.26 µg/mL.
Symptoms of the phytotoxicity of sulcotrione, mesotrione, tembotrione, and their degradation
products (decrease of chlorophyll concentration in plant sprouts) were observed for E. densa
cultivated in water with herbicide concentrations of 100 µg/L. Moreover, the tembotrione
degradation product exhibited a high level of accumulation and low metabolism in plant tissues
in comparison to the other triketones and their degradation products.
Keywords: Triketone herbicides-Egeria densa-Chlorophyll-Matrix solid-phase dispersion-Solidphase extraction-Risk assessment
Luigi Sciubba1, Lorenzo Bertin2, Daniela Todaro2, Cristina Bettini2, Fabio Fava2 and
Diana Di Gioia1. (1Department of Agricultural Sciences, Alma Mater Studiorum,
University of Bologna, viale Fanin, 44, 40127 Bologna, Italy, 2Department of Civil,
Chemical, Environmental and Materials Engineering, Alma Mater Studiorum, University
of Bologna, via Terracini, 28, 40131 Bologna, Italy. Email: diana.digioia@unibo.it).
Biodegradation of low-ethoxylated nonylphenols in a bioreactor packed with a new
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ceramic support (Vukopor ® S10). Environmental Science and Pollution Research, Volume
21 (5) (2014): 3241-3253
This work was aimed at studying the possibility of biodegrading 4-nonylphenol and low
ethoxylated nonylphenol mixtures, which are particularly recalcitrant to microbial degradation,
by employing a biofilm reactor packed with a ceramic support (Vukopor® S10). A selected
microbial consortium (Consortium A) was used to colonize the support. 4-Nonylphenol and
ethoxylated nonylphenol degradation and mineralization capabilities were studied both in batch
and continuous mode. The results showed that Vukopor® S10 was able to be colonized by an
active biofilm for the degradation of the target pollutants with the reactor operating both in batch
and continuous mode. On the other hand, pollutant adsorption on the support was negligible.
FISH showed equal proportion of Alphaproteobacteria and Gammaproteobacteria in the Igepal
CO-520 degrading reactor. A shift towards high proportion of Gammaproteobacteria was
observed by supplying Igepal CO-210. PCR-density gradient gel electrophoresis (DGGE)
analyses also evidenced that the biofilm evolved with time by changing the mixture applied and
that Proteobacteria were the most represented phylum in the biofilm. Taken together, the data
obtained provide a strong indication that the biofilm reactor packed with Vukopor® S10 and
inoculated with Consortium A could potentially be used to develop a technology for the
decontamination of 4-nonylphenol and low ethoxylated nonylphenol polluted effluents.
Keywords: Nonylphenol ethoxylates-Microbial consortium-Vukopor® S10 Packed bed
bioreactor-FISHDGGE
Hela Louati1, 3 , Olfa Ben Said1, 2, Amel Soltani1, 2, Patrice Got3, Cristiana Cravo-Laureau2,
Robert Duran2, Patricia Aissa1, Olivier Pringault3 and Ezzeddine Mahmoudi1.
(1Laboratoire de Biosurveillance de l’Environnement, Faculté des Sciences de Bizerte,
Bizerte, Tunisia, 2Equipe Environnement et Microbiologie–UMR CNRS IPREM 5254IBEAS, Université de Pau et des Pays de l’Adour, Pau, France, 3Laboratoire Ecosystèmes
Marins
Côtiers,
UMR
5119
CNRS-UM2-IFREMER-IRD-ECOSYM,
Station
Méditerranéenne de l’Environnement Littoral, 2, rue des chantiers, 34200 Sète, France.
Email: hela.louati@yahoo.fr). Biostimulation as an attractive technique to reduce
phenanthrene toxicity for meiofauna and bacteria in lagoon sediment. Environmental
Science and Pollution Research, Volume 21 (5) (2014): 3670-3679
A microcosm experiment was setup to examine (1) the effect of phenanthrene contamination on
meiofauna and bacteria communities and (2) the effects of different bioremediation strategies on
phenanthrene degradation and on the community structure of free-living marine nematodes.
Sediments from Bizerte lagoon were contaminated with (100 mg kg−1) phenanthrene and effects
were examined after 20 days. Biostimulation (addition of nitrogen and phosphorus fertilizer or
mineral salt medium) and bioaugmentation (inoculation of a hydrocarbonoclastic bacterium)
were used as bioremediation treatments. Bacterial biomass was estimated using flow cytometry.
Meiofauna was counted and identified at the higher taxon level using a stereomicroscope.
Nematodes, comprising approximately two thirds of total meiofauna abundance, were identified
to genus or species. Phenanthrene contamination had a severe impact on bacteria and meiofauna
abundances with a strong decrease of nematodes with a complete disappearance of polychaetes
and copepods. Bioremediation counter balanced the toxic effects of phenanthrene since
meiofauna and bacteria abundances were significantly higher (p < 0.01) than those observed in
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phenanthrene contamination. Up to 98 % of phenanthrene removal was observed. In response to
phenanthrene contamination, the nematode species had different behavior: Daptonema fallax
was eliminated in contaminated microcosms, suggesting that it is an intolerant species to
phenanthrene; Neochromadora peocilosoma, Spirinia parasitifera, and Odontophora n. sp., which
significantly (p < 0.05) increased in contaminated microcosms, could be considered as
"opportunistic" species to phenanthrene whereas Anticoma acuminata and Calomicrolaimus
honestus increased in the treatment combining biostimulation and bioaugmentation.
Phenanthrene had a significant effect on meiofaunal and bacterial abundances (p < 0.05), with a
strong reduction of density and change in the nematode communities. Biostimulation using
mineral salt medium strongly enhanced phenanthrene removal, leading to a decrease of its
toxicity. This finding opens exciting axes for the future use of biostimulation to reduce toxic
effects of PAHs for meiofauna and bacteria in lagoon sediment.
Keywords: Phenanthrene – Biostimulation – Bacteria – Meiofauna – Free - living nematodes Community structure - Bizerte lagoon
Pankaj Kumar Arora1 , Alok Srivastava1 and Vijay Pal Singh1. (1Department of Plant
Science, Faculty of Applied Sciences, MJP Rohilkhand University, Bareilly, 243006, India.
Email: arora484@gmail.com). Novel degradation pathway of 4-chloro-2-aminophenol via
4-chlorocatechol in Burkholderia sp. RKJ 800. Environmental Science and Pollution
Research, Volume 21 (3) (2014): 2298-2304
Burkholderia sp. RKJ 800 utilized 4-chloro-2-aminophenol (4C2AP) as the sole carbon and
energy source and degraded it with release of chloride and ammonium ions. The metabolic
pathway of degradation of 4C2AP was studied and a novel intermediate, 4-chlorocatechol was
identified as a major degradation product of 4C2AP using high-performance liquid
chromatography and gas chromatography–mass spectrometry. Enzyme activities for 4C2APdeaminase and 4-chlorocatechol-1,2-dioxygenase were detected in the crude extracts of the
4C2AP-induced cells of strain RKJ 800. The activity of the 4C2AP-deaminase confirmed the
formation of 4-chlorocatechol from 4C2AP and the 4-chlorocatechol-1,2-dioxygenase activity
suggested the cleavage of 4-chlorocatechol into 3-chloro-cis,cis-muconate. On the basis of the
identified metabolites, we have proposed a novel degradation pathway of 4C2AP for
Burkholderia sp. RKJ 800. Furthermore, the potential of Burkholderia sp. RKJ 800 to degrade
4C2AP in soil was also investigated using microcosm studies under laboratory conditions. The
results of microcosm studies conclude that Burkholderia sp. RKJ 800 was able to degrade
4C2AP in soil and may be used to remediate 4C2AP-contaminated site. This is the first report of
(1) the formation of 4-chlorocatechol and 3-chloro-cis,cis-muconate in the degradation pathway
of 4C2AP and (2) bioremediation of 4C2AP by any bacterium.
Keywords: 4-Chlorocatechol – Biodegradation – Bioremediation – Microcosm
Parag D. Kolekar1, 2, Swapnil S. Phugare2, 3 and Jyoti P. Jadhav1, 2. (1Department of
Biotechnology, Shivaji University, Kolhapur, 416004, India, 2Department of Biochemistry,
Shivaji University, Kolhapur, 416004, India, 3Department of Biotechnology, Yashwantrao
Chavan College of Science, Karad, India. Email: jpjbiochem@gmail.com). Biodegradation
of atrazine by Rhodococcus sp. BCH2 to N-isopropylammelide with subsequent assessment
of toxicity of biodegraded metabolites. Environmental Science and Pollution Research,
Volume 21 (3) (2014): 2334-2345
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Atrazine is a persistent organic pollutant in the environment which affects not only terrestrial
and aquatic biota but also human health. Since its removal from the environment is needed,
atrazine biodegradation is achieved in the present study using the bacterium Rhodococcus sp.
BCH2 isolated from soil, long-term treated with atrazine. The bacterium was capable of
degrading about 75 % atrazine in liquid medium having pH 7 under aerobic and dark condition
within 7 days. The degradation ability of the bacterium at various temperatures (20–60 °C), pH
(range 3–11), carbon (glucose, fructose, sucrose, starch, lactose, and maltose), and nitrogen
(ammonium molybdate, sodium nitrate, potassium nitrate, and urea) sources were studied for
triumph optimum atrazine degradation. The results indicate that atrazine degradation at higher
concentrations (100 ppm) was pH and temperature dependent. However, glucose and potassium
nitrate were optimum carbon and nitrogen source, respectively. Atrazine biodegradation analysis
was carried out by using high-performance thin-layer chromatography (HPTLC), Fourier
transform infrared spectroscopy (FTIR), and liquid chromatography quadrupole time-of-flight
(LC/Q-TOF-MS) techniques. LC/Q-TOF-MS analysis revealed formation of various
intermediate
metabolites
including
hydroxyatrazine,
N-isopropylammelide,
deisopropylhydroxyatrazine, deethylatrazine, deisopropylatrazine, and deisopropyldeethylatrazine which was helpful to propose biochemical degradation pathway of atrazine.
Furthermore, the toxicological studies of atrazine and its biodegraded metabolites were executed
on earthworm Eisenia foetida as a model organism with respect to enzymatic (SOD and
Catalase) antioxidant defense mechanism and lipid peroxidation studies. These results suggest
innocuous degradation of atrazine by Rhodococcus sp. BCH2 in nontoxic form. Therefore the
Rhodococcus sp.BCH2 could prove a valuable source for the eco-friendly biodegradation of
atrazine pesticide.
Keywords: Atrazine – Rhodococcus – Biodegradation – Toxicity – HPTLC - FT-IR - LC/QTOF-MS
Agnieszka Herzyk1, Piotr Maloszewski1, Shiran Qiu1, Martin Elsner1 and Christian
Griebler1. (1Institute of Groundwater Ecology, Helmholtz Zentrum München – German
Research Center for Environmental Health, Ingolstaedter Landstrasse 1, 85764
Neuherberg, Germany. Email: christian.griebler@helmholtz-muenchen.de). Intrinsic
potential for immediate biodegradation of toluene in a pristine, energy-limited aquifer.
Biodegradation, Volume 25 (3) (2014): 325-336
Pristine and energy-limited aquifers are considered to have a low resistance and resilience
towards organic pollution. An experiment in an indoor aquifer system revealed an unexpected
high intrinsic potential for the attenuation of a short-term toluene contamination. A 30 h pulse of
486 mg of toluene, used as a model contaminant, and deuterated water (D2O) through an initially
pristine, oxic, and organic carbon poor sandy aquifer revealed an immediate aerobic toluene
degradation potential. Based on contaminant and tracer break-through curves, as well as mass
balance analyses and reactive transport modelling, a contaminant removal of 40 % over a
transport distance of only 4.2 m in less than one week of travel time was obtained. The mean
first-order degradation rate constant was λ = 0.178 day−1, corresponding to a half-life time
constant T1/2 of 3.87 days. Toluene-specific stable carbon isotope analysis independently proved
that the contaminant mass removal can be attributed to microbial biodegradation. Since average
doubling times of indigenous bacterial communities were in the range of months to years, the
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aerobic biodegradation potential observed is assumed to be present and active in the pristine,
energy-limited groundwater ecosystems at any time. Follow-up experiments and field studies
will help to quantify the immediate natural attenuation potential of aquifers for selected priority
contaminants and will try to identify the key-degraders within the autochthonous microbial
communities.
Keywords: Natural attenuation – CSIA – Resilience – Resistance - Groundwater ecosystem
Tony Hadibarata1 and Risky Ayu Kristanti2. (1Institute of Environmental and Water
Resources Management, Faculty of Civil Engineering, Universiti Teknologi Malaysia
(UTM), Skudai, 81310 Johor Bahru, Malaysia, 2Division of sustainable energy and
environmental engineering, Osaka University, 2-1 Yamadaoka, Suita 567-0871, Osaka,
Japan. Email: hadibarata@utm.my). Fluorene biodegradation and identification of
transformation products by white-rot fungus Armillaria sp. F022. Biodegradation, Volume
25 (3) (2014): 373-382
A diverse surfactant, including the nonionic Tween 80 and Brij 30, the anionic sodium dodecyl
sulphate, the cationic surfactant Tetradecyltrimethylammonium bromide, and biosurfactant
Rhamnolipid were investigated under fluorine-enriched medium by Armilaria sp. F022. The
cultures were performed at 25 °C in malt extract medium containing 1 % of surfactant and 5
mg/L of fluorene. The results showed among the tested surfactants, Tween-80 harvested the
highest cell density and obtained the maximum specific growth rate. This due Tween-80 provide
a suitable carbon source for fungi. Fluorane was also successfully eliminated (>95 %) from the
cultures within 30 days in all flasks. During the experiment, laccase production was the highest
among other enzymes and Armillaria sp. F022-enriched culture containing Non-ionic Tween 80
showed a significant result for laccase activity (1,945 U/L). The increased enzyme activity was
resulted by the increased biodegradation activity as results of the addition of suitable surfactants.
The biotransformation of fluorene was accelerated by Tween 80 at the concentration level of 10
mg/L. Fluorene was initially oxidized at C-2,3 positions resulting 9-fluorenone. Through
oxidative decarboxylation, 9-fluorenone subjected to meta-cleavage to form salicylic acid. One
metabolite detected in the end of experiment, was identified as catechol. Armillaria sp. F022
evidently posses efficient, high effective degrader and potential for further application on the
enhanced bioremediation technologies for treating fluorene-contaminated soil.
Keywords: Armillaria sp. F022 - Fluorene biotransformation - Ligninolytic enzymes - 9Fluorenone - Pathway
Ijung Kim1, Dong-Uk Kim1, Nam-Hyun Kim1 and Jong-Ok Ka1. (1Department of
Agricultural Biotechnology and Research Institute for Agriculture and Life Sciences, Seoul
National University, Seoul, 151-921, Korea. Email: joka@snu.ac.kr). Isolation and
characterization of fenobucarb-degrading bacteria from rice paddy soils. Biodegradation,
Volume 25 (3) (2014): 383-394
Forty-five fenobucarb-degrading bacteria were isolated from rice paddy soils, and their genetic
and phenotypic characteristics were investigated. The isolates were able to utilize fenobucarb as
a sole source of carbon and energy. Analysis of the 16S rRNA gene sequence indicated that all
the isolates were related to members of the genera Sphingobium and Novosphingobium. Among
45 isolates, 21 different chromosomal DNA fingerprinting patterns were obtained. All these
strains exhibited similar growth and degradation patterns on fenobucarb. 2-sec-butylphenol was
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identified as an intermediate during fenobucarb degradation by HPLC analysis. All of the
isolates were able to degrade another carbamate insecticide, carbaryl, and 2-sec-butylphenol, but
not other fenobucarb related compounds such as aldicarb and fenoxycarb. Representative strains
of the different repetitive extragenic palindromic sequence PCR fingerprint types had one to six
plasmids. The plasmid-cured strains lost their degradation abilities, suggesting that fenobucarb
degradative genes were on their plasmid DNAs in these strains. When analyzed with PCR
amplification using the primers targeting for the previously reported carbamate hydrolase genes,
most of the isolates did not exhibit any positive signals for different genes involved in carbamate
degradation such as mcd, cahA and cehA genes. This is the first report that microorganisms
involved in the degradation of fenobucarb have been isolated and the intermediate of fenobucarb
biodegradation was identified.
Keywords: Fenobucarb – Biodegradation – Bacteria - Rice paddy soil2-sec-Butylphenol
Haibo Li1, Jianbo Guo1 , Jing Lian1, Zhenhua Xi1, Lijun Zhao1, Xiaoyu Liu1, Chenxiao
Zhang1 and Jingliang Yang1. (1School of Environmental Science and Engineering, Hebei
University of Science and Technology, Yuhua East Road 70#, Shijiazhuang, 050018,
People’s Republic of China. Email: jianbguo@163.com). Study the biocatalyzing effect and
mechanism of cellulose acetate immobilized redox mediators technology (CE-RM) on
nitrite denitrification. Biodegradation, Volume 25 (3) (2014): 395-404
The biocatalyzing effect of a novel cellulose acetate immobilized redox mediators technology
(CE-RM) on nitrite denitrification process was studied with anthraquinone, 1,8dichloroanthraquinone, 1,5-dichloroanthraquinone and 1,4,5,8-tetrachloroanthraquinone. The
results showed that the immobilized 1,4,5,8-tetrachloroanthraquinone presented the best
biocatalyzed effect which increased nitrite denitrification rate to 2.3-fold with 12 mmol/L
1,4,5,8-tetrachloroanthraquinone. The unequal biocatalyzing effect was due to the quantity and
position of –Cl substituent in anthraquinone-structure. Moreover, the nitrite denitrification rate
was increased with the oxidation reduction potential (ORP) values becoming more negative
during the biocatalyzing process. The stabilized ORP value with 12 mmol/L immobilized
1,4,5,8-tetrachloroanthraquinone were 81 mV lower than the control. At the same time, the more
OH− was produced with the higher nitrite removal rate achieved in the nitrite denitrification
process. In addition, a positive linear correlation was found between the nitrite removal reaction
constants k [gNO2−–N/(gVSS d)] and immobilized 1,4,5,8-tetrachloroanthraquinone
concentration (C1,4,5,8-tetrachloroanthraquinone), which was k = 1.8443 C1,4,5,8-tetrachloroanthraquinone +
33.75(R2 = 0.9411). The initial nitrite concentration of 179 mgNO2−–N/L resulted in the
maximum nitrite removal rate, which was 6.526[gNO2−–N/(gVSS d)]. These results show that
the application of cellulose acetate immobilized redox mediators (CE-RM) can be valuable for
increasing nitrite denitrification rate.
Keywords: Nitrite denitrification - Cellulose acetate immobilized redox mediators (CE-RM) ORP - Cyclic voltammetry - Biocatalyzing mechanism
José Fernando Pérez-Bárcena1, Deifilia Ahuatzi-Chacón1, Karla Lizzette CastilloMartínez1, Nora Ruiz-Ordaz1, Juvencio Galíndez-Mayer1 , Cleotilde Juárez-Ramírez1 and
Oswaldo Ramos-Monroy1. (1Departamento de Ingeniería Bioquímica, Escuela Nacional de
Ciencias Biológicas, IPN., Prol. Carpio y Plan de Ayala, Col. Santo Tomás, 11340 Mexico,
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DF, México. Email: juvenciogm@yahoo.com). Effect of herbicide adjuvants on the
biodegradation rate of the methylthiotriazine herbicide prometryn. Biodegradation,
Volume 25 (3) (2014): 405-415
A microbial community, selected by its ability to degrade triazinic herbicides was acclimatized
by successive transfers in batch cultures. Initially, its ability to degrade prometryn, was
evaluated using free cells or cells attached to fragments of a porous support. As carbon, nitrogen
and sulfur sources, prometryn, (98.8 % purity), or Gesagard, a herbicide formulation containing
44.5 % prometryn and 65.5 % of adjuvants, were used. In batch cultures, a considerable delay in
the degradation of prometryn, presumptively caused by the elevated concentration of inhibitory
adjuvants, occurred. When pure prometryn was used, volumetric removal rates remarkably
higher than those obtained with the herbicide formulation were estimated by fitting the raw
experimental data to sigmoidal decay models, and differentiating them. When the microbial
consortium was immobilized in a continuously operated biofilm reactor, the negative effect of
adjuvants on the rate and removal efficiency of prometryn could not be detected. Using the
herbicide formulation, the consortium showed volumetric removal rates greater than 20 g m−3
h−1, with prometryn removal efficiencies of 100 %. The predominant bacterial strains isolated
from the microbial consortium were Microbacterium sp., Enterobacter sp., Acinetobacter sp.,
and Flavobacterium sp. Finally, by comparison of the prometryn removal rates with others
reported in the literature, it can be concluded that the use of microbial consortia immobilized in a
biofilm reactor operated in continuous regime offer better results than batch cultures of pure
microbial strains.
Keywords: Methylthiotriazine herbicides - Prometryn biodegradation - Biofilm reactor Microbial consortium - Herbicide adjuvants
Fei Yang1, Yuanlong Zhou1, Rongli Sun1, Haiyan Wei1, Yunhui Li1, Lihong Yin1 and
Yuepu Pu1. (1Key Laboratory of Environmental Medicine Engineering, Ministry of
Education, School of Public Health, Southeast University, Nanjing, 210009, China. Email:
yppu@seu.edu.cn). Biodegradation of microcystin-LR and-RR by a novel microcystindegrading bacterium isolated from Lake Taihu. Biodegradation, Volume 25 (3) (2014):
447-457
Microcystin-LR (MC-LR) and microcystin-RR (MC-RR) are the two most common
microcystins (MCs) present in fresh water posing a direct threat to public health because of their
hepatotoxicity. A novel MC-degrading bacterium designated MC-LTH1 capable of degrading
MC-LR and -RR was isolated, and the degradation rates and mechanisms of MC-LR and -RR for
this bacterium were investigated. The bacterium was identified as Bordetella sp. and shown to
possess a homologous mlrA gene responsible for degrading MCs. To the best of our knowledge,
this is the first report of mlrA gene detection in Bordetella species. MC-LR and -RR were
completely degraded separately at rates of 0.31 mg/(L h) and 0.17 mg/(L h). However, the
degradation rates of MC-LR and -RR decreased surprisingly to 0.27 mg/(L h) and 0.12 mg/(L h),
respectively, when both of them were simultaneously present. Degradation products were
identified by high performance liquid chromatography coupled with time-of-flight mass
spectrometry. Adda (m/z 332.2215, C20H29NO3) commonly known as a final product of MC
degradation by isolated bacteria was detected as an intermediate in this study. Linearized MCLR (m/z 1013.5638, C49H76N10O13), linearized MC-RR (m/z 1056.4970, C49H77N13O13), and
tetrapeptide (m/z 615.3394, C32H46N4O8) were also detected as intermediates. These results
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indicate that the bacterial strain MC-LTH1 is quite efficient for the detoxification of MC-LR and
MC-RR, and possesses significant bioremediation potential.
Keywords: Biodegradation – Microcystin – Adda – Bordetella – mlrA
Charlotte Scheutz1 , Neal D. Durant2 and Mette M. Broholm1. (1Department of
Environmental Engineering, Technical University of Denmark, Bygningstorvet - Building
115, 2800 Kongens Lyngby, Denmark, 2Geosyntec Consultants, 10220 Old Columbia Road,
Suite A, Columbia, MD 21046, USA. Email: chas@env.dtu.dk). Effects of bioaugmentation
on enhanced reductive dechlorination of 1,1,1-trichloroethane in groundwater: a
comparison of three sites. Biodegradation, Volume 25 (3) (2014): 459-478
Microcosm studies investigated the effects of bioaugmentation with a mixed Dehalococcoides
(Dhc)/Dehalobacter (Dhb) culture on biological enhanced reductive dechlorination for treatment
of 1,1,1-trichloroethane (TCA) and chloroethenes in groundwater at three Danish sites.
Microcosms were amended with lactate as electron donor and monitored over 600 days.
Experimental variables included bioaugmentation, TCA concentration, and presence/absence of
chloroethenes. Bioaugmented microcosms received a mixture of the Dhc culture KB-1 and Dhb
culture ACT-3. To investigate effects of substrate concentration, microcosms were amended
with various concentrations of chloroethanes (TCA or monochloroethane [CA]) and/or
chloroethenes (tetrachloroethene [PCE], trichloroethene [TCE], or 1,1-dichloroethene [1,1DCE]). Results showed that combined electron donor addition and bioaugmentation stimulated
dechlorination of TCA and 1,1-dichloroethane (1,1-DCA) to CA, and dechlorination of PCE,
TCE, 1,1-DCE and cDCE to ethane. Dechlorination of CA was not observed. Bioaugmentation
improved the rate and extent of TCA and 1,1-DCA dechlorination at two sites, but did not
accelerate dechlorination at a third site where geochemical conditions were reducing and Dhc
and Dhb were indigenous. TCA at initial concentrations of 5 mg/L inhibited (i.e., slowed the rate
of) TCA dechlorination, TCE dechlorination, donor fermentation, and methanogenesis. 1 mg/L
TCA did not inhibit dechlorination of TCA, TCE or cDCE. Moreover, complete dechlorination
of PCE to ethene was observed in the presence of 3.2 mg/L TCA. In contrast to some prior
reports, these studies indicate that low part-per million levels of TCA (<3 mg/L) in aquifer
systems do not inhibit dechlorination of PCE or TCE to ethene. In addition, the results show that
co-bioaugmentation with Dhc and Dhb cultures can be an effective strategy for accelerating
treatment of chloroethane/chloroethene mixtures in groundwater, with the exception that all
currently known Dhc and Dhb cultures cannot treat CA.
Keywords: Dehalobacter – Dehalococcoides – Bioaugmentation – Chloroethanes – Biomarker –
Chloroethenes
Haixiang Li1, 2, Zhiqiang Zhang2, Xiaoyin Xu2, Jun Liang2 and Siqing Xia2. (1Guangxi Key
Laboratory of Environmental Pollution Control Theory and Technology, College of
Environmental Science and Engineering, Guilin University of Technology, 12# Jiangan
Road, Guilin, 541004, Guangxi, China, 2State Key Laboratory of Pollution Control and
Resource Reuse, College of Environmental Science and Engineering, Tongji University,
1239# Siping Road, Shanghai, 200092, China. Email: siqingxia@gmail.com). Bioreduction
of para-chloronitrobenzene in a hydrogen-based hollow-fiber membrane biofilm reactor:
effects of nitrate and sulfate. Biodegradation, Volume 25 (2) (2014): 205-215
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A continuous-stirred, hydrogen-based, hollow-fiber membrane biofilm reactor (HFMBfR) that
was active in nitrate and sulfate reductions was shown to be effective for degradation or
detoxification of para-chloronitrobenzene (p-CNB) in water by biotransforming it first to parachloroaniline (nitro-reduction) and then to aniline (reductive dechlorination) with hydrogen (H2)
as an electron donor. A series of short-term experiments examined the effects of nitrate and
sulfate on p-CNB bioreduction. The results obtained showed both higher nitrate and sulfate
concentration declined the p-CNB bioreduction in the biofilm, and this suggests the competition
for H2 caused less H2 available for the p-CNB bioreduction when the H2 demand for the
reductions was larger. Denitrification and sulfate reduction intermediates were thought to be
potential factors inhibiting the p-CNB bioreduction. Analysis of electron-equivalent fluxes and
reaction orders in the biofilm further demonstrated both denitrification and sulfate reduction
competed more strongly for H2 availability than p-CNB bioreduction. These findings have
significant implications for the HFMBfR used for degrading p-CNB under denitrifying and/or
sulfate reducing conditions.
Keywords: Bioreductionpara-Chloronitrobenzene (p-CNB) - Hollow-fiber membrane biofilm
reactor (HFMBfR) Nitrate - Sulfate
Naresh Kumar Sahoo1, Kannan Pakshirajan2 and Pranab Kumar Ghosh3. (1Environmental
Science and Technology Section (ITER), Department of Chemistry, S‘O’A University,
Bhubaneswar, 751030, Orissa, India, 2Department of Biotechnology, Indian Institute of
Technology Guwahati, Guwahati, 781039, India, 3Department of Civil Engineering, Indian
Institute
of
Technology
Guwahati,
Guwahati,
781039,
India.
Email:
nareshs2010@gmail.com). Biodegradation of 4-bromophenol by Arthrobacter
chlorophenolicus A6 in batch shake flasks and in a continuously operated packed bed
reactor. Biodegradation, Volume 25 (2) (2014): 265-276
The present study investigated growth and biodegradation of 4-bromophenol (4-BP) by
Arthrobacter chlorophenolicus A6 in batch shake flasks as well as in a continuously operated
packed bed reactor (PBR). Batch growth kinetics of A. chlorophenolicus A6 in presence of 4-BP
followed substrate inhibition kinetics with the estimated biokinetic parameters value of µmax =
0.246 h−1, Ki = 111 mg L−1, Ks = 30.77 mg L−1 and K = 100 mg L−1. In addition, variations in the
observed and theoretical biomass yield coefficient and maintenance energy of the culture were
investigated at different initial 4-BP concentration. Results indicates that the toxicity tolerance
and the biomass yield of A. chlorophenolicus A6 towards 4-BP was found to be poor as the
organism utilized the substrate mainly for its metabolic maintenance energy. Further, 4-BP
biodegradation performance by the microorganism was evaluated in a continuously operated
PBR by varying the influent concentration and hydraulic retention time in the ranges 400–1,200
mg L−1 and 24–7.5 h, respectively. Complete removal of 4-BP was achieved in the PBR up to a
loading rate of 2,276 mg L−1 day−1.
Keywords: 4-Bromophenol - Arthrobacter chlorophenolicus A6 – Biodegradation - Substrate
inhibition - Packed bed reactor
Gang Zhao1, Qiaoyun Huang1, Xingmin Rong1 , Peng Cai1, Wei Liang1 and Ke Dai1. (1State
Key Laboratory of Agricultural Microbiology, College of Resources and Environment,
Huazhong
Agricultural
University,
Wuhan,
430070,
China.
Email:
rongxm@mail.hzau.edu.cn). Interfacial interaction between methyl parathion-degrading
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bacteria and minerals is important in biodegradation. Biodegradation, Volume 25 (1)
(2014): 1-9
In the present study, the influence of kaolinite and goethite on microbial degradation of methyl
parathion was investigated. We observed that the biodegradation process was improved by
kaolinite and depressed by goethite. Calorimetric data further showed that the metabolic
activities of degrading cells (Pseudomonas putida) were enhanced by the presence of kaolinite
and depressed by the presence of goethite. A semipermeable membrane experiment was
performed and results supported the above observations: the promotive effect of kaolinite and
the inhibition of goethite for microbial degradation was not found when the bacteria was
enclosed by semipermeable membrane and had no direct contact with these minerals, suggesting
the important function of the contact of cellular surfaces with mineral particles. The relative
larger particles of kaolinite were loosely attached to the bacteria. This attachment made the cells
easy to use the sorbed substrate and then stimulated biodegradation. For goethite, small particles
were tightly bound to bacterial cells and limited the acquisition of substrate and nutrients,
thereby inhibiting biodegradation. These results indicated that interfacial interaction between
bacterial cells and minerals significantly affected the biodegradation of pesticides.
Keywords: Methyl parathion Biodegradation Adsorption Kaolinite Goethite
Laimonas Karvelis1, Renata Gasparavičiūtė1, Algirdas Klimavičius2, Regina Jančienė2,
Jonita Stankevičiūtė1 and Rolandas Meškys1. (1Department of Molecular Microbiology and
Biotechnology, Institute of Biochemistry, Vilnius University, Mokslininku 12, LT-08662
Vilnius, Lithuania, 2Department of Bioorganic Compounds Chemistry, Institute of
Biochemistry, Vilnius University, Mokslininku 12, LT-08662 Vilnius, Lithuania. Email:
rolandas.meskys@bchi.vu.lt). Pusillimonas sp. 5HP degrading 5-hydroxypicolinic acid.
Biodegradation, Volume 25 (1) (2014): 11-19
A bacterial strain 5HP capable of degrading and utilizing 5-hydroxypicolinic acid as the sole
source of carbon and energy was isolated from soil. In addition, the isolate 5HP could also
utilize 3-hydroxypyridine and 3-cyanopyridine as well as nicotinic, benzoic and phydroxybenzoic acids for growth in the basic salt media. On the basis of 16S rRNA gene
sequence analysis, the isolate 5HP was shown to belong to the genus Pusillimonas. Both the
bioconversion analysis using resting cells and the enzymatic assay showed that the degradation
of 5-hydroxypicolinic acid, 3-hydroxypyridine and nicotinic acid was inducible and proceeded
via formation of the same metabolite, 2,5-dihydroxypyridine. The activity of a novel enzyme, 5hydroxypicolinate 2-monooxygenase, was detected in the cell-free extracts prepared from 5hydroxypicolinate-grown cells. The enzyme was partially purified and was shown to catalyze the
oxidative decarboxylation of 5-hydroxypicolinate to 2,5-dihydroxypyridine. The activity of 5hydroxypicolinate 2-monooxygenase was dependent on O2, NADH and FAD.
Keywords: 5- Hydroxypicolinic acid, 3- Hydroxypyridine Degradation, 3- Hydroxypyridine, 5Hydroxypicolinate, 2- monooxygenase, Pusillimonas
Parisa Ebrahimi1 and Erika Plettner1. (1Department of Chemistry, Simon Fraser
University, 8888 University Drive, Burnaby, BC, V5A 1S6, Canada. Email:
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pebrahim@sfu.ca). Biodegradation of 1-allyloxy-4-propoxybenzene by selected strains of
Pseudomonas putida. Biodegradation, Volume 25 (1) (2014): 31-39
Dialkoxybenzenes constitute a class of organic compounds with anti feeding and oviposition
effects on the cabbage looper, Trichoplusiani. Among them, 1-allyloxy-4-propoxybenzene has
the highest feeding deterrence activity and potential for development as commercial insect
control agent. To develop this compound, its fate in the environment needs to be studied. The
fate of organic compounds in the environment depends on their biodegradability in the soil. We
present results of laboratory biodegradation experiments of 1-allyloxy-4-propoxybenzene with
three strains of Pseudomonas putida. Two of the three strains of P. putida tested were able to
metabolize 1-allyloxy-4-propoxybenzene. Both strains required induction of the catabolic
pathway. Specifically, strain ATCC 17453 (which contains the CAM plasmid) metabolized 1allyloxy-4-propoxybenzene by first dealkylating. This gave both possible monoalkoxy phenols
after five days, followed by dihydroquinone after 8 days. In vitro tests with CYP101A1
(cytochrome P450cam, a camphor hydroxylase), revealed that the dealkylation is catalyzed by this
enzyme.
Keywords: Biodegradation, Cabbage looper , Trichoplusiani, Pseudomonas putida, Cytochrome
P450cam, Dialkoxybenzenes, Induction
A. Heyer1, 5 , F. D’Souza2 , X. Zhang3 , G. Ferrari3 , J. M. C. Mol4 and J. H. W. de Wit4.
(1M2i Materials Innovation Institute, Mekelweg 2, 2628 CD Delft, The Netherlands, 2The
Energy and Resources Institute (TERI), Alto-St. Cruz, Bambolim, Goa, 403202, India,
3
TNO, Bevesierweg, 1781 CA Den Helder, The Netherlands, 4Department of Materials
Science and Engineering, Delft University of Technology, Mekelweg 2, 2628 CD Delft, The
Netherlands, 5TNO Maritime Materials Performance Center (MMPC), Bevesierweg
(Harssens), P.O. Box 505, 1780 AM Den Helder, The Netherlands. Email: a.heyer@m2i.nl).
Biodegradation of ballast tank coating investigated by impedance spectroscopy and
microscopy. Biodegradation, Volume 25 (1) (2014): 67-83
This research paper addresses the biodegradation process for ballast tank coatings in marine
environments. As part of this new approach, a commercially available ballast tank coating was
exposed to bacteria obtained from a culture collection and to a natural bacterial community
isolated from a real ballast tank. The natural community was chosen to explore the interaction of
natural biofilms with the coating, an aspect, which is not covered in standard procedures. It is
shown that biological activity significantly affects the coating properties. Micro-cracks and holes
have been identified using AFM. Acidic bacteria generated holes with 0.2–0.9 µm in depth and
4–9 µm in width. Whereas the natural community additionally caused cracks of 2–8 µm in depth
and 1 µm in length. The overall effect of this degradation was examined using the EIS technique.
However, the bacterial affected coatings (exposed to acid producing bacteria and a natural
community) show a decrease in corrosion resistance. Impedance IZI values decreased over time
from 1.18 × 109 to 1.87 × 107 Ω for acidic bacteria and from 1.71 × 109 to 2.24 × 107 Ω for the
natural community, indicating a clear loss in coating resistance over time. It is also revealed that
the coating corrosion resistance declines after 40 days of exposure for the natural community,
leading to the formation of blisters. Bacterial settling could be linked to some specific biofilm
patterns affecting different types of coating attack. It can be concluded that it is necessary to
include natural communities in coating degradation studies to identify possible degradation
mechanisms and the severity of the attack over time.
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Keywords: Epoxy coating, AFM, Electrochemical impedance spectroscopy, Bacteria
Gurusamy Raman1, KasiNadar Mohan2, Venkat Manohar2 and Natarajan Sakthivel1.
(1Department of Biotechnology, School of Life Sciences, Pondicherry University,
Puducherry, India, 2Indian Institute of Chromatography and Mass Spectrometry, No. 7,
Chakrapani Road, Guindy, Chennai, Tamil Nadu, India. Email: puns2005@gmail.com).
Biodegradation of nicotine by a novel nicotine-degrading bacterium, Pseudomonas
plecoglossicida TND35 and its new biotransformation intermediates. Biodegradation,
Volume 25 (1) (2014): 95-107
Tobacco wastes that contain nicotine alkaloids are harmful to human health and the
environment. In the investigation, a novel nicotine-biodegrading bacterium TND35 was isolated
and identified as Pseudomonas plecoglossicida on the basis of phenotypic, biochemical
characteristics and 16S rRNA sequence homology. We have studied the nicotine biodegradation
potential of strain TND35 by detecting the intermediate metabolites using an array of approaches
such as HPLC, GC–MS, NMR and FT-IR. Biotransformation metabolites, N-methylmyosmine,
4-hydroxy-1-(3-pyridyl)-1-butanone (HPB) and other three new intermediate metabolites
namely, 3,5-bis (1-methylpyrrolidin-2-yl) pyridine, 2,3-dihydro-1-methyl-5-(pyridin-3-yl)-1Hpyrrol-2-ol and 5-(pyridin-3-yl)-1H-pyrrol-2(3H)-one have been identified. Interestingly, these
intermediate metabolites suggest that the strain TND35 employs a novel nicotine biodegradation
pathway, which is different from the reported pathways of Aspergillus oryzae 112822,
Arthrobacter nicotinovorans pAO1, Agrobacterium tumefaciens S33 and other species of
Pseudomonas. The metabolite, HPB reported in this study can also be used as biochemical
marker for tobacco related cancer studies.
Keywords: Nicotine degradation, Pseudomonas plecoglossicida, 4-Hydroxy-1-(3-pyridyl)-1butanone, Biomarker
Andrea Bagi1, Daniela M. Pampanin2, Anders Lanzén3, Torleiv Bilstad1 and Roald
Kommedal1. (1Department of Mathematics and Natural Sciences, Faculty of Science and
Technology, University of Stavanger, 4036 Stavanger, Norway, 2International Research
Institute of Stavanger, Stavanger, Norway, 3Computational Biology Unit, Uni Computing,
Uni Research and Department of Biology, University of Bergen, Bergen, Norway. Email:
andrea.bagi@uis.no). Naphthalene biodegradation in temperate and arctic marine
microcosms. Biodegradation, Volume 25 (1) (2014): 111-125
Naphthalene, the smallest polycyclic aromatic hydrocarbon (PAH), is found in abundance in
crude oil, its major source in marine environments. PAH removal occurs via biodegradation, a
key process determining their fate in the sea. Adequate estimation of PAH biodegradation rates
is essential for environmental risk assessment and response planning using numerical models
such as the oil spill contingency and response (OSCAR) model. Using naphthalene as a model
compound, biodegradation rate, temperature response and bacterial community composition of
seawaters from two climatically different areas (North Sea and Arctic Ocean) were studied and
compared. Naphthalene degradation was followed by measuring oxygen consumption in closed
bottles using the OxiTop® system. Microbial communities of untreated and naphthalene exposed
samples were analysed by polymerase chain reaction denaturing gradient gel electrophoresis
(PCR–DGGE) and pyrosequencing. Three times higher naphthalene degradation rate coefficients
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were observed in arctic seawater samples compared to temperate, at all incubation temperatures.
Rate coefficients at in situ temperatures were however, similar (0.048 day−1 for temperate and
0.068 day−1 for arctic). Naphthalene biodegradation rates decreased with similar Q10 ratios (3.3
and 3.5) in both seawaters. Using the temperature compensation method implemented in the
OSCAR model, Q10 = 2, biodegradation in arctic seawater was underestimated when calculated
from the measured temperate k1 value, showing that temperature difference alone could not
predict biodegradation rates adequately. Temperate and arctic untreated seawater communities
were different as revealed by pyrosequencing. Geographic origin of seawater affected the
community composition of exposed samples.
Keywords: Hydrocarbons, Naphthalene, Biodegradation, Q10, Pyrosequencing, DGGE, Seawater
Uzochukwu C. Ugochukwu1 , Martin D. Jones1, Ian M. Head1, David. A. C. Manning1 and
Claire I. Fialips1. (1School of Civil Engineering and Geosciences, University of Newcastle
Upon Tyne, Drummond Building, Newcastle Upon Tyne, NE1 7RU, UK. Email:
ugouzochukwu@yahoo.com). Biodegradation of crude oil saturated fraction supported on
clays. Biodegradation, Volume 25 (1) (2014): 153-165
The role of clay minerals in crude oil saturated hydrocarbon removal during biodegradation was
investigated in aqueous clay/saturated hydrocarbon microcosm experiments with a hydrocarbon
degrading microorganism community. The clay minerals used for this study were
montmorillonite, palygorskite, saponite and kaolinite. The clay mineral samples were treated
with hydrochloric acid and didecyldimethylammonium bromide to produce acid activated- and
organoclays respectively which were used in this study. The production of organoclay was
restricted to only montmorillonite and saponite because of their relative high CEC. The study
indicated that acid activated clays, organoclays and unmodified kaolinite, were inhibitory to
biodegradation of the hydrocarbon saturates. Unmodified saponite was neutral to biodegradation
of the hydrocarbon saturates. However, unmodified palygorskite and montmorillonite were
stimulatory to biodegradation of the hydrocarbon saturated fraction and appears to do so as a
result of the clays’ ability to provide high surface area for the accumulation of microbes and
nutrients such that the nutrients were within the ‘vicinity’ of the microbes. Adsorption of the
saturated hydrocarbons was not significant during biodegradation.
Keywords: Saturated hydrocarbons, Organoclay, Acid activated clay, Unmodified clay,
Biodegradation, Adsorption
Boris A Kolvenbach1, Damian E Helbling2, Hans-Peter E Kohler2, Philippe F-X Corvini1, 3.
(1 University of Applied Sciences and Arts Northwestern Switzerland, School for Life
Sciences, Institute for Ecopreneurship, Gruendenstrasse 40, Muttenz 4132, Switzerland,
2
Eawag, Swiss Federal Institute of Aquatic Science and Technology, Department of
Environmental Microbiology, Ueberlandstrasse 133, P.O. Box 611, Duebendorf 8600,
Switzerland, 3 State Key Laboratory of Pollution Control and Resource Reuse, School of
the Environment, Nanjing University Xianlin Campus, Xianlin Avenue 163, Nanjing
210023, China). Emerging chemicals and the evolution of biodegradation capacities and
pathways in bacteria. Current Opinion in Biotechnology, Volume 27 (2014): 8–14
The number of new chemicals produced is increasing daily by the thousands, and it is inevitable
that many of these chemicals will reach the environment. Current research provides an
understanding of how the evolution of promiscuous enzymes and the recruitment of enzymes
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available from the metagenome allows for the assembly of these pathways. Nevertheless,
physicochemical constraints including bioavailability, bioaccessibility, and the structural
variations of similar chemicals limit the evolution of biodegradation pathways. Similarly,
physiological constraints related to kinetics and substrate utilization at low concentrations
likewise limit chemical-enzyme interactions and consequently evolution. Considering these new
data, the biodegradation decalogue still proves valid while at the same time the underlying
mechanisms are better understood.
Lisa M Gieg, S Jane Fowler, Carolina Berdugo-Clavijo. (Petroleum Microbiology Research
Group, Department of Biological Sciences, University of Calgary, 2500 University Drive
NW, Calgary, Alberta, Canada T2N 1N4). Syntrophic biodegradation of hydrocarbon
contaminants. Current Opinion in Biotechnology, Volume 27 (2014): 21–29
Anaerobic environments are crucial to global carbon cycling wherein the microbial metabolism
of organic matter occurs under a variety of redox conditions. In many anaerobic ecosystems,
syntrophy plays a key role wherein microbial species must cooperate, essentially as a single
catalytic unit, to metabolize substrates in a mutually beneficial manner. Hydrocarboncontaminated environments such as groundwater aquifers are typically anaerobic, and often
methanogenic. Syntrophic processes are needed to biodegrade hydrocarbons to methane, and
recent studies suggest that syntrophic hydrocarbon metabolism can also occur in the presence of
electron acceptors. The elucidation of key features of syntrophic processes in defined co-cultures
has benefited greatly from advances in ‘omics’ based tools. Such tools, along with approaches
like stable isotope probing, are now being used to monitor carbon flow within an increasing
number of hydrocarbon-degrading consortia to pinpoint the key microbial players involved in
the degradative pathways. The metagenomic sequencing of hydrocarbon-utilizing consortia
should help to further identify key syntrophic features and define microbial interactions in these
complex communities.
Terry J McGenity. (School of Biological Sciences, University of Essex, Wivenhoe Park,
Colchester CO4 3SQ, UK). Hydrocarbon biodegradation in intertidal wetland sediments.
Current Opinion in Biotechnology, Volume 27 (2014): 46–54
Intertidal wetlands, primarily salt marsh, mangrove and mudflats, which provide many essential
ecosystem services, are under threat on numerous fronts; a situation that is made worse by crudeoil pollution. Microbes are the main vehicle for remediation of such sediments, and new
discoveries, such as novel biodegradation pathways, means of accessing oil, multi-species
interactions, and community-level responses to oil addition, are helping us to understand, predict
and monitor the fate of oil. Despite this, there are many challenges, not least because of the
heterogeneity of these ecosystems and the complexity of crude oil. For example, there is
growing awareness about the toxicity of the oxygenated products that result from crude-oil
weathering, which are difficult to degrade. This review highlights how developments in areas as
diverse as systems biology, microbiology, ecology, biogeochemistry and analytical chemistry are
enhancing our understanding of hydrocarbon biodegradation and thus bioremediation of oilpolluted intertidal wetlands.
Thomas Fester, Julia Giebler, Lukas Y Wick, Dietmar Schlosser, Matthias Kästner.
(Helmholtz Centre for Environmental Research – UFZ, Permoserstrasse 15, D-04318
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Leipzig, Germany). Plant–microbe interactions as drivers of ecosystem functions relevant
for the biodegradation of organic contaminants. Current Opinion in Biotechnology,
Volume 27 (2014): 168–175
The plant organism and associated microbial communities can be seen as a sunlight driven
hotspot for the turnover of organic chemicals. In such environments the fate of a chemical will
not only depend on its intrinsic structural stability toward (bio-)chemical reactions and its
bioavailability but also on the functional effectiveness and stability of natural microbial
communities as main drivers of natural attenuation of chemicals. Recent research demonstrates
that interactions between plants and microorganisms are crucial for the biotransformation of
organic chemicals, for various processes affecting the bioavailability of such compounds, and for
the stability of the affected ecosystem. Practical bioremediation approaches, therefore, should
encompass integrated measures targeting functional vegetation as well as functional microbial
communities. Good examples for a successful practical approach are constructed wetlands,
where an artificial, simplified ecosystem is used for the detoxification of organic contaminants.
While such systems have considerable practical success, they are often treated as a black box
and a sound mechanistic understanding of functional resilience and of the ‘reactive power’ of
such plant–microbe ecosystems is poor. This situation has to change, if progress in the
application of bioremediation is to be made.
Eliora Z Ron1, 2, , Eugene Rosenberg1. (1 Department of Molecular Microbiology and
Biotechnology, Faculty of Life Sciences, Tel Aviv University, Tel Aviv, Israel, 2 MIGAL –
Galil Research Center, Kiriat Shmona, Israel). Enhanced bioremediation of oil spills in the
sea. Current Opinion in Biotechnology, Volume 27 (2014): 191–194
Hydrocarbon-degrading bacteria are ubiquitous in the sea, including hydrocarbonoclastic
bacteria that utilize hydrocarbons almost exclusively as carbon and energy sources. However,
the rates at which they naturally degrade petroleum following an oil spill appear to be too slow
to prevent oil from reaching the shore and causing environmental damage, as has been
documented in the Exxon Valdez and Gulf of Mexico disasters. Unfortunately, there is, at
present, no experimentally demonstrated methodology for accelerating the degradation of
hydrocarbons in the sea. The rate-limiting factor for petroleum degradation in the sea is
availability of nitrogen and phosphorus. Oleophilic fertilizers, such as Inipol EAP 22 and ureaformaldehyde polymers, have stimulated hydrocarbon degradation on shorelines but are less
effective in open systems. We suggest uric acid as a potentially useful fertilizer enhancing
bioremediation at sea.
Amnon Grossbergera, b, Yitzhak Hadara, Thomas Borchc, Benny Chefetzb. (a Department of
Plant Pathology and Microbiology, Faculty of Agriculture, Food and Environment, The
Hebrew University of Jerusalem, P.O. Box 12, Rehovot 76100, Israel, b Department of Soil
and Water Sciences, Faculty of Agriculture, Food and Environment, The Hebrew
University of Jerusalem, P.O. Box 12, Rehovot 76100, Israel, c Department of Soil and
Crop Sciences and the Department of Chemistry, Colorado State University, Fort Collins,
CO 80523-1170, USA). Biodegradability of pharmaceutical compounds in agricultural soils
irrigated with treated wastewater. Environmental Pollution, Volume 185 (2014): 168–177
Pharmaceutical compounds (PCs) are introduced into agricultural soils via irrigation with treated
wastewater (TWW). Our data show that carbamazepine, lamotrigine, caffeine, metoprolol,
sulfamethoxazole and sildenafil are persistent in soils when introduced via TWW. However,
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other PCs, namely diclofenac, ibuprofen, bezafibrate, gemfibrozil and naproxen were not
detected in soils when introduced via TWW. This is likely due to rapid degradation as confirmed
in our microcosm studies where they exhibited half-lives (t1/2) between 0.2–9.5 days when soils
were spiked at 50 ng/g soil and between 3 and 68 days when soils were spiked at 5000 ng/g soil.
The degradation rate and extent of PCs observed in microcosm studies were similar in soils that
had been previously irrigated with TWW or fresh water. This suggests that pre-exposure of the
soils to PCs via irrigation with TWW does not enhance their biodegradation. This suggests that
PCs are probably degraded in soils via co-metabolism.
Keywords: Drugs; Biodegradation; Half-life time; Co-metabolism; Irrigation
Wolfgang Wilcke, Mario Kiesewetter, Benjamin A. Musa Bandowe. (Geographic Institute,
University of Berne, Hallerstrasse 12, 3012 Berne, Switzerland). Microbial formation and
degradation of oxygen-containing polycyclic aromatic hydrocarbons (OPAHs) in soil
during short-term incubation. Environmental Pollution, Volume 184 (2014): 385–390
We tested whether OPAHs were formed during 19-wk incubation of a fertile soil at optimum
moisture in the dark. The soil had initial mean (±s.e., n = 3) concentrations of 22 ± 1.7
(Σ28PAHs) and 4.2 ± 0.34 μg g−1 (Σ14OPAHs). After 19 wk, individual PAH and OPAH
concentrations had decreased by up to 14 and 37%, respectively. Decreases in % of initial
concentrations were positively correlated with their KOW values for PAHs (r = 0.48, p = 0.022)
and 9 OPAHs (r = 0.78, p = 0.013) but negatively, albeit not significantly, for 5 OPAHs (r =
−0.75, p = 0.145) suggesting net formation of some OPAHs. The latter was supported by
significantly increasing 1-indanone/fluorene ratios while the other OPAH to parent-PAH ratios
remained constant or tended to increase. We conclude that OPAHs are formed in soils during
microbial turnover of PAHs in a short time.
Keywords: Incubation; OPAHs; PAHs; Urban soil; Microbial degradation
Maria-Carmen Tejeda-Agredanoa, b, Philipp Mayerb, Jose-Julio Ortega-Calvoa. (a Instituto
de Recursos Naturales y Agrobiología de Sevilla (IRNAS-CSIC), Apartado 1052, E-41080
Seville, Spain, b Department of Environmental Science, Aarhus University, P.O. Box 358,
4000 Roskilde, Denmark). The effect of humic acids on biodegradation of polycyclic
aromatic hydrocarbons depends on the exposure regime. Environmental Pollution, Volume
184 (2014): 435–442
Binding of polycyclic aromatic hydrocarbons (PAHs) to dissolved organic matter (DOM) can
reduce the freely dissolved concentration, increase apparent solubility or enhance diffusive mass
transfer. To study the effects of DOM on biodegradation, we used phenanthrene and pyrene as
model PAHs, soil humic acids as model DOM and a soil Mycobacterium strain as a
representative degrader organism. Humic acids enhanced the biodegradation of pyrene when
present as solid crystals but not when initially dissolved or provided by partitioning from a
polymer. Synchronous fluorescence spectrophotometry, scintillation counting and a microscale
diffusion technique were applied in order to determine the kinetics of dissolution and diffusive
mass transfer of pyrene. We suggest that humic acids can enhance or inhibit biodegradation as a
result of the balance of two opposite effects, namely, solubilization of the chemicals on the one
hand and inhibition of cell adhesion to the pollutant source on the other.
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Keywords: Biodegradation; Pyrene; Humic acids; Passive dosing; Synchronous fluorescence
Guang-Dong Suna, b, 1, Jing-Hua Jinc, 1, Yang Xua, Zhi-Ping Zhonga, Ying Liua, Zhi-Pei
Liua. (a State Key Laboratory of Microbial Resources, Institute of Microbiology, Chinese
Academy of Sciences, No. 1 West Beichen Road, Chaoyang District, Beijing 100101, China,
b
School of Environmental Science, Tsinghua University, Beijing 100084, China,
c
Environmental Protection Research Institute of Light Industry, Beijing 100089, China).
Isolation of a high molecular weight polycyclic aromatic hydrocarbon-degrading strain
and its enhancing the removal of HMW-PAHs from heavily contaminated soil.
International Biodeterioration & Biodegradation, Volume 90 (2014): 23–28
A high molecular weight polycyclic aromatic hydrocarbons (HMW-PAHs)-degrading strain,
designed P10, was isolated from PAHs contaminated soil. Strain P10 was preliminarily
identified as Kocuria sp. based on the analysis of 16S rRNA gene sequence. Degradation of
individual PAHs was investigated in basal salt medium using PAH as sole carbon and energy
source. The results showed that strain P10 could degrade several PAHs including HMW-PAHs,
such as fluorene, fluoranthene and indeno[1,2,3-cd]pyrene with degrading percentages of 83.2%,
76.5% and 59.6%, respectively, after incubation for 14 days at 25 °C. Bioremediation
experiments of HMW-PAHs heavily contaminated soil were also carried out using strain P10 as
inoculum in weathered plots under natural conditions. The results indicated that strain P10 could
significantly enhance the removal of HMW-PAHs from the contaminated soil. The removal
percentages were increased by about 2-folds for HMW-PAHs in comparison to the noninoculated one.
Keywords: Coking plant; Contaminated soil; HMW-PAHs; Kocuria sp. P10; Biodegradation
and bioremediation
María Isabel Fonsecaa, Julia Inés Fariñab, María Lorena Castrilloa, María Daniela
Rodrígueza, Carlos Eduardo Nuñezc, Laura Lidia Villalbaa, Pedro Darío Zapataa.
(aLaboratorio de Biotecnología Molecular, Módulo de Bioquímica y Farmacia, Facultad de
Ciencias Exactas Químicas y Naturales, UNaM, Posadas, Misiones, Argentina,
b
Departamento de Biotecnología Fúngica, PROIMI-CONICET, T4001MVB, Tucumán,
Argentina, c Programa de Celulosa y Papel, Facultad de Ciencias Exactas Químicas y
Naturales, UNaM, Argentina). Biopulping of wood chips with Phlebia brevispora BAFC 633
reduces lignin content and improves pulp quality. International Biodeterioration &
Biodegradation, Volume 90 (2014): 29–35
The white-rot fungus Phlebia brevispora BAFC 633 produces laccases in large proportions. In
this work P. brevispora BAFC 633 was grown on Pinus taeda wood chips in 10-L bioreactors.
To select the biopulping experimental conditions, we analyzed the variables affecting enzymatic
laccase activity in the culture supernatants, indicating that the suitable incubation temperature
was 30 °C in order to promote enzyme stability. Phlebia brevispora BAFC 633 secreted 744 U/g
of laccase, selectively removing lignin during biotreatment of wood chips, causing a reduction in
Kappa number and 10% weight loss, and creating a more open structure and better access to the
pulping liquor, which would require less chemical consumption, thus diminishing the
environmental impact of the chemical pulping process.
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These results support the biotechnological potential of P. brevispora BAFC 633 for biopulping
processes and enhance the potential for bioprospecting native isolates of the microflora of our
country's natural environment.
Keywords: Phlebia brevispora BAFC 633; Pinus taeda; Laccase; Biopulping
Ruth Noemí Aguila-Ramíreza, 1, Claudia Judith Hernández-Guerreroa, 1, Bárbara
González-Acostaa, 1, Ghezlane Id-Daoudb, Samantha Hewittb, Josephine Popeb, Claire
Helliob. (a Instituto Politécnico Nacional – Centro Interdisciplinario de Ciencias Marinas,
Av. IPN S/N, Col. Playa Palo de Santa Rita, La Paz, Baja California Sur C.P. 23068,
Mexico, b School of Biological Sciences, Portsmouth University, King Henry Building,
Portsmouth PO1 2DY, UK). Antifouling activity of symbiotic bacteria from sponge
Aplysina gerardogreeni. International Biodeterioration & Biodegradation, Volume 90
(2014): 64–70
A key area in marine antifoulant research is the discovery of new environmentally friendly
solutions that prevent biofilm formation and associated biocorrosion. Taking into consideration
the natural mechanisms of marine organisms to protect against epibiosis, new biomimetic
solutions can be utilised against biofouling, and marine bacteria are promising agents. Therefore,
the goal of this study was to identify cultivable bacteria with antifouling (AF) activity associated
with the sponge Aplysina gerardogreeni. A collection of 63 bacteria was isolated, and the
organic extracts were assayed against various microfouler strains (16 bacteria and five
microalgae). The results showed that 87% of bacterial extracts were active against the
microfoulers tested. Sixteen of them can be considered to possess AF potential and belong to the
genera Bacillus, Micrococcus, Paracoccus, Pseudobacter, Pseudovibrio, Psychrobacter,
Staphylocuccus and Terribacillus. Bioactivity showed temporal variations; the highest activity
was in February and June and the lowest in October. Bacillus bacteria were dominant and
showed AF activities throughout the year. The results revealed those marine bacteria spongeassociated and the genus Bacillus in particular, are promising AF agents.
Keywords: Antifouling; Aplysina; Associated bacteria; Microalgae; Microflora; Organic
extracts; Sponge
Dalel Daâssia, Susana Rodríguez-Coutob, c, Moncef Nasria, Tahar Mechichia. (aUniversité de
Sfax, Ecole Nationale d'Ingénieurs de Sfax, Laboratoire de Génie Enzymatique et de
Microbiologie, Route de Soukra Km 4,5 BP «1173», 3038 Sfax, Tunisia, b CEIT, Unit of
Environmental Engineering, Paseo Manuel de Lardizábal 15, 20018 San Sebastian, Spain,
c
IKERBASQUE, Basque Foundation for Science, Alameda de Urquijo 36, 48011 Bilbao,
Spain). Biodegradation of textile dyes by immobilized laccase from Coriolopsis gallica into
Ca-alginate beads. International Biodeterioration & Biodegradation, Volume 90(2014):
71–78
Synthetic dyes are extensively used in a number of industries, such as textile dyeing. Due to their
low biodegradability, they cause serious environmental pollution. Thus, in the present paper a
partially-purified acid fungal laccase from the white-rot basidiomycete Coriolopsis gallica was
entrapped into calcium alginate beads and applied to the decolorization of different synthetic
dyes. Effects of immobilization conditions such as alginate concentration, CaCl2 concentration
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and the ratio enzyme/alginate (E/A) on the loading efficiency and immobilization yield were
investigated. The optimal conditions for C. gallica laccase immobilization into Ca-alginate beads
were 2% (w/v) sodium alginate, 2% (w/v) CaCl2, and 1:4 E/A (v/v). It was also found that
laccase stability to pH and temperature increased after immobilization.
Both the free and immobilized laccase alone showed a high efficiency to decolorize the
anthraquinone dye Remazol Brilliant Blue R (RBBR) while a low decolorization yield was
observed for the diazo dyes Reactive Black 5 (RB5) and Bismark Brown R (BBR) and the metal
textile dye Lanaset Grey G (LG). The addition of the redox mediator 1-hydroxybenzotriazole
(HBT) to the decolorization reaction increased significantly dye removal. The immobilized
laccase retained 70% of its activity after four successive decolorization cycles except for BBR
(51.2%). The results obtained showed that the immobilized laccase from C. gallica has potential
for its application in dyestuff treatment.
Keywords: Fungal laccase; System laccase-HBT; Stability; Decolorization; Reusability
Tiancai Feng, Hanping Lin, Junzhi Tang1, Yaoyu Feng. (State Environmental Protection
Key Laboratory of Environmental Risk Assessment and Control on Chemical Process,
School of Resources and Environmental Engineering, East China University of Science and
Technology, Shanghai 200237, China). Characterization of polycyclic aromatic
hydrocarbons degradation and arsenate reduction by a versatile Pseudomonas isolate.
International Biodeterioration & Biodegradation, Volume 90(2014): 79–87
A Pseudomonas isolate, designated PAHAs-1, was found capable of reducing arsenate and
degrading polycyclic aromatic hydrocarbons (PAHs) independently and simultaneously. This
isolate completely reduced 1.5 mM arsenate within 48 h and removed approximately 100% and
50% of 60 mg l−1 phenanthrene and 20 mg l−1 pyrene within 60 h, respectively. Using PAHs as
the sole carbon source, however, this isolate showed a slow arsenate reduction rate (4.62 µM
h−1). The presence of arsenic affected cell growth and concurrent PAHs removal, depending on
PAH species and arsenic concentration. Adding sodium lactate to the medium greatly enhanced
the arsenate reduction and pyrene metabolism. The presence of the alpha subunit of the aromatic
ring-hydroxylating dioxygenase (ARHD) gene, arsenate reductase (arsC) and arsenite transporter
(ACR3(2)) genes supported the dual function of the isolate. The finding of latter two genes
indicated that PAHAs-1 possibly reduced arsenate via the known detoxification mechanism.
Preliminary data from hydroponic experiment showed that PAHAs-1 degraded the majority of
phenanthrene (>60%) and enhanced arsenic uptake by Pteris vittata L. (from 246.7 to 1187.4 mg
kg−1 As in the fronds). The versatile isolate PAHAs-1 may have potentials in improving the
bioremediation of PAHs and arsenic co-contamination using the plant-microbe integrated
strategy.
Keywords: Co-contamination; PAHs; Biodegradation; Arsenic; Arsenate reduction; Pteris
vittata L.
Andrés S. Liffourrena, Gloria I. Lucchesi. (Departamento de Biología Molecular, Facultad
de Ciencias Exactas, Físico-Químicas y Naturales, Universidad Nacional de Río Cuarto,
CPX5804BYA Río Cuarto, Córdoba, Argentina). Degradation of trimethylamine by
immobilized cells of Pseudomonas putida A (ATCC 12633). International Biodeterioration
& Biodegradation, Volume 90(2014): 88–92
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Pseudomonas putida A (ATCC 12633) capable of degrading trimethylamine (TMA) was
immobilized in calcium alginate. The TMA-degrading capacity of immobilized cells was
compared to free cells in batch culture by changing temperature, pH, nutrient supplementation,
and initial TMA concentration. Although immobilized cells showed good removal efficiencies in
wider ranges of temperature (15 °C–35 °C) and pH (6.5–8.5) than free cells, the optimal
conditions for TMA removal for both free and immobilized cells were 30 °C, in buffered
medium (pH 7.5) without addition of nutrients. Immobilized cells degraded up 885 mg l−1 of
TMA completely whereas the free cells degraded only 295 mg l−1. For all the TMA
concentrations evaluated with immobilized cells (295–885 mg l−1), after 24 h, the degradation
rate started to decline. This effect was attributed to the accumulation of intracellular TMA into
the cells (8.3–15.3 mg l−1) which is sufficient to inhibit the first enzyme of the aerobic
degradation of TMA by P. putida, the TMA dehydrogenase. The fact that the immobilized cells
showed a high stability as regards their viability and degradability of high TMA concentrations
revealed a good potential of this system for treating of TMA-contaminated site.
Keywords: Trimethylamine; Pseudomonas putida; Biodegradation; Alginate
J. Romero-Nogueraa, I. Martín-Sánchezb, M.T. Doménech-Carbóc, L. Osete-Cortinac,
M.M. López-Mirasb, F. Bolívar-Galianod. (a Facultad de Bellas Artes, University of Seville,
Laraña 3, 41003 Sevilla, Spain, b Facultad de Ciencias, University of Granada, Avda
Fuentenueva s/n, 18071 Granada, Spain, c Instituto de Restauración del Patrimonio,
Polytechnical University of Valencia, Camino de Vera s/n, 46022 Valencia, Spain, d
Facultad de Bellas Artes, University of Granada, Avda Andalucía s/n, 18014 Granada,
Spain). Analytical characterisation of the biodeterioration of diterpenoid labdanic
varnishes used in pictorial techniques: Sandarac and Manila copal. International
Biodeterioration & Biodegradation, Volume 90 (2014): 99–105
The deterioration produced by fungal and bacterial growth on the sandarac and Manila copal,
diterpenoid varnishes traditionally used as art materials, was evaluated by gas chromatography–
mass spectrometry (GC–MS), and pyrolysis–gas chromatography–mass spectrometry (Py–GC–
MS). Test specimens, coated with a solidified thin layer of the studied varnishes, were inoculated
and incubated with selected fungi and bacteria obtained from collections and oil paintings
affected by biodeterioration, and analysed by the above mentioned techniques. Significant
changes were detected, showing evidence of deterioration processes caused or favoured by some
of the studied microorganisms.
Keywords: Sandarac; Manila copal; Biodeterioration; GC–MS; Py–GC–MS; Fungi; Bacteria
Fatihah Sujaa, Fazli Rahimb, Mohd Raihan Tahaa, Nuraini Hambalib, M. Rizal Razalib,
Alia Khalidb, Ainon Hamzahc. (a Civil and Structural Engineering Department, Faculty of
Engineering & Built Environment, University Kebangsaan Malaysia, 43600 Bangi,
Selangor, Malaysia, b Novel Process & Advanced Engineering Division, PETRONAS
Research Sdn Bhd, Lot 3288 & 3289, Off Jalan Ayer Itam, Kawasan Institute Bangi, 43000
Kajang, Selangor, Malaysia, c Biology Department, Faculty of Science & Technology,
University Kebangsaan Malaysia, 43600 Bangi, Selangor, Malaysia). Effects of local
microbial bioaugmentation and biostimulation on the bioremediation of total petroleum
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hydrocarbons (TPH) in crude oil contaminated soil based on laboratory and field
observations. International Biodeterioration & Biodegradation, Volume 90 (2014): 115–122
This study investigated factors enhancing the performance of the bioremediation of Total
Petroleum Hydrocarbons (TPHs) in crude oil-contaminated soil in laboratory and field
observations. The bioaugmentation process used local microbial consortia (MC1, MC2 and
MC3) combined with the biostimulation processes of nutrient addition (mineral–salt medium,
MSM and NPK) and enhanced air stimulation (air supply and Oxygen Releasing Compound
(ORC™)). The microcosm tests were conducted in tank and soil column setups, whereas the
field test was performed in test plots inside an oil and gas facility in Malaysia. In the microcosm
tank experiment, the combination of bioaugmentation (10% inoculum size of MC3) and MSM
biostimulation yielded the highest TPH degradation of 79% of the total. In the column
experiments, the degradation of TPHs in the top soil was highest in columns combining
bioaugmentation and nutrient addition, whereas in the bottom soil, the degradation of TPHs was
highest in columns combining bioaugmentation with the addition of both nutrients and ORCs. In
the field demonstration, 97% of the TPHs were degraded in the top soil (0–1 m) when
bioaugmented with MC2. The kinetic analysis study of the microcosm tank showed that a
combination of both biostimulation and bioaugmentation in the soil column achieved the fastest
rate constant of 0.0390 day−1. The field test also demonstrated a comparable rate constant of
0.0339 day−1. The kinetic rate constants in both the laboratory and field indicated that the best
treatment method for the contaminated site is a combination of MC3 bioaugmentation and
nutrient biostimulation.
Keywords: Biotechnology; Total petroleum hydrocarbon; Bioremediation; Bioaugmentation;
Biostimulation
M. Inés Bellini1, Laura Pinelli1, M. Eugenia Dos Santos, Ana Fernández Scavino. (Cátedra
de Microbiología, Departamento de Biociencias, Facultad de Química, Universidad de la
República, General Flores 2124, CP 11800 Montevideo, Uruguay). Bacterial consortia from
raw water and sludges from water potabilization plants are able to degrade atrazine.
International Biodeterioration & Biodegradation, Volume 90 (2014): 131–139
Atrazine is one of the most persistent herbicides that contaminate watercourses. However, its
biodegradation has been scarcely studied in aquatic ecosystems. The present work studies the
potential of bacteria collected from freshwater and sludges of three water potabilization plants to
degrade atrazine. Bacteria from all samples, rarely exposed to the herbicide, were able to
degrade atrazine as the sole N source in microcosms assays. Five bacterial consortia that
degraded consistently 1 or 25 mg L−1 of atrazine within 48 h were established. T-RFLP analysis
showed that three ribotypes accounting for more than 50% of the bacterial communities were
common to the five consortia and the complete set of atrazine-degrading genes trzN, atzB, atzC
and trzD was detected on them. Two consortia from the same origin but incubated with different
atrazine concentrations (SAC 1 and SAC 25) contain isolates affiliated to Sinorhizobium sp. and
Pseudomonas citronellolis, but Arthrobacter uraefaciens and Achromobacter xylosoxidans were
specific of SAC 1 and SAC 25, respectively. These two consortia degraded atrazine in the
presence of nitrate and grew in cyanuric acid. This paper describes the great potential for
atrazine degradation by bacteria present in aquatic environments which can be exploited to
design bioremediation processes.
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Keywords: Atrazine degradation; Water potabilization plant; Bacterial consortium; Freshwater;
T-rflp analysis
Swati, Pooja Ghosh, Mihir Tanay Das, Indu Shekhar Thakur. (School of Environmental
Sciences, Jawaharlal Nehru University, New Delhi 110 067, India). In vitro toxicity
evaluation of organic extract of landfill soil and its detoxification by indigenous pyrenedegrading Bacillus sp. ISTPY1. International Biodeterioration & Biodegradation, Volume
90 (2014): 145–151
Organic contaminants present in okhla landfill soil belong to the group polyaromatic
hydrocarbons, pharmaceutical compounds, steroidal compounds, personal care products and
their derivatives. An indigenous pyrene-degrading Bacillus sp. ISTPY1 was used to treat the
Okhla landfill soil. GC–MS analysis of the organic extract before and after biodegradation with
Bacillus sp. ISTPY1 showed the elimination of various polyaromatic hydrocarbons and other
persistent aromatic compounds. Toxicity study was done on human hepato-carcinoma cell line
HepG2 before and after treatment. The bacterium treated sample initially showed reduction in
toxicity till 48 h. This was increased after 120 h due to formation of quinones intermediate and
further decreased after 360 h. The LC50 value (MTT assay) also showed the same pattern. The
reduction in Olive Tail Moment was observed after 360 h treatment. Result of the study
indicated biodegradation and detoxification of major contaminants of Okhla landfill by Bacillus
sp. ISTPY1.
Keywords: Bacillus; Biodegradation; Okhla landfill; Comet assay; MTT assay
Alexandra Rodriguesa, b, Sara Gutierrez-Patricioc, Ana Zélia Millerd, Cesareo SaizJimenezc, Robert Wileyb, Daniela Nunese, Márcia Vilariguesa, b, Maria Filomena Macedoa,b.
(a Departamento de Conservação e Restauro, Faculdade de Ciências e Tecnologia,
Universidade Nova de Lisboa, Campus Caparica, 2829-516 Caparica, Portugal, b
VICARTE, Research Unit Vidro e Cerâmica para as Artes, Faculdade de Ciências e
Tecnologia, Universidade Nova de Lisboa, Campus Caparica, 2829-516 Caparica,
Portugal, c Instituto de Recursos Naturales y Agrobiología, IRNAS-CSIC, Av. Reina
Mercedes 10, 41012 Sevilla, Spain, d Centro de Petrologia e Geoquímica, Instituto Superior
Técnico, Av. Rovisco Pais, 1049-001 Lisboa, Portugal, e Associação Euratom/IST, Instituto
de Plasmas e Fusão Nuclear – Laboratório Associado, Instituto Superior Técnico, Av.
Rovisco Pais, 1049-001 Lisboa, Portugal). Fungal biodeterioration of stained-glass
windows. International Biodeterioration & Biodegradation, Volume 90 (2014): 152–160
Biodeterioration of stained-glass windows by fungi was studied using historically accurate glass
production methods. Glass reproductions were made according to the chemical composition
determined by micro energy dispersive X-Ray Fluorescence of two historical glass windows
belonging to King Ferdinand II's collection dating from the 15th and 17th centuries. Three
distinct glasses compositions with different colours were selected and reproduced: i) a mixedalkali colourless glass: ii) a purple potash-glass with manganese as chromophore, and iii) a
brown potash-glass coloured by iron ions. The reproduced glass samples, with two initial surface
morphologies (corroded and non-corroded), were inoculated with fungi previously isolated and
identified on the original stained-glass windows as species of the genera Penicillium and
Cladosporium. Physical and chemical glass surface alterations were analysed by means of
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optical microscopy, Raman microscopy, micro Infrared spectroscopy, and scanning electron
microscopy with energy dispersive spectroscopy analysis. Results showed that fungi produced
clear damage on all glass surfaces, present as spots and stains, fingerprints, biopiting, leaching
and deposition of elements, and formation of biogenic crystals. Therefore, the inoculated fungi
were able to biodeteriorate glasses with distinct compositions. Regarding the biodeterioration
degree, there were no differences between the initial non-corroded and corroded glass surfaces.
Keywords: Stained glass windows; Biodeterioration; Fungi; Heritage
Qingwei Guoa, Jingxu Zhangb, Rui Wanb, Shuguang Xieb. (a South China Institute of
Environmental Sciences (SCIES), Ministry of Environment Protection (MEP), Guangzhou
510655, China, b College of Environmental Sciences and Engineering, The Key Laboratory
of Water and Sediment Sciences (Ministry of Education), Peking University, Beijing
100871, China). Impacts of carbon sources on simazine biodegradation by Arthrobacter
strain SD3-25 in liquid culture and soil microcosm. International Biodeterioration &
Biodegradation, Volume 89 (2014): 1–6
High concentrations of s-triazine herbicides might occur in soils at spill sites. Selection of a
degrader or consortium with high degradation ability is of practical importance to quickly clean
up the heavy contamination. However, survival of inoculated degraders might be affected by the
abundance of organic matter in soil. In this study, a simazine-degrading bacterium, Arthrobacter
sp. SD3-25, was isolated from an agricultural soil. The effects of carbon sources on the strain's
growth and degradation ability in both liquid culture and soil microcosm were investigated. The
results indicated that the strain had much higher simazine degradation ability than those reported
in previous studies, and it could quickly clean up the heavy herbicide contamination in soil.
Moreover, instead of having a negative impact, external carbon source could stimulate the
strain's growth and enhance simazine biodegradation rate in both culture conditions. Sucrose
amendment increased the proportions of simazine-degrading trzN, atzB and atzC genes in
bioaugmented soil. Bioaugmentation with the strain SD3-25 could be an option for
bioremediation of heavily s-triazine-contaminated soil. However, further studies are necessary in
order to elucidate the impacts of various types of carbon sources on different degraders.
Keywords: Herbicide; Bioremediation; Bioaugmentation; Arthrobacter; trzN; atzB; atzC
Kumar Pranawa, b, Surender Singha, Debjani Duttab, Surabhi Chaudhuryb, Sudershan
Gangulyc, Lata Naina. (a Division of Microbiology, Indian Agricultural Research Institute,
New Delhi 110012, India, b Department of Biotechnology, National Institute of Technology,
Durgapur 713209, India, c Division of Nematology, Indian Agricultural Research Institute,
New Delhi 110012, India). Biodegradation of dimethyl phthalate by an entomopathogenic
nematode symbiont Xenorhabdus indica strain KB-3. International Biodeterioration &
Biodegradation, Volume 89 (2014): 23–28
Dimethyl phthalate (DMP) a common environmental pollutant is well known for its endocrine
disrupting activities. Wide spread use of the plastics and pesticides in agriculture have resulted in
DMP pollution in soils. An endosymbiotic bacteria Xenorhabdus indica isolated from
entomopathogenic nematode Steinernema thermophilum was investigated for biodegradation of
DMP. Biodegradation experiment was conducted for 12 days in minimal salt medium
supplemented with beef extract. Quantification of residual DMP by High performance liquid
chromatography (HPLC) revealed that maximum degradation (98.75%) occurred at 9th day of
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incubation along with higher esterase activity (46.94 IU/ml) and growth of bacteria (263.75
µg/ml). The efficacy of purified esterase for degradation of DMP was also investigated. It was
observed that enzyme alone transform more than 25.6% of DMP into mono-methyl phthalate
(MMP) and phthalic acid (PA) within 24 h, which confirms its role in degradation of DMP.
Activity of carboxyl esterase enzyme was also positively correlated (r = 0.88) with
biodegradation of DMP. Xenorhabdus completely mineralized the DMP as the two intermediates
mono-methyl phthalate (MMP) and phthalic acid were not detected after the incubation period of
12 days. The results suggest that the X. indica was highly efficient in degrading DMP and can be
employed for bioremediation of contaminated sites.
Keywords: Dimethyl phthalate; Biodegradation; Bioremediation; Xenorhabdus indica; Esterase
Jing-Jing Luoa, 1, Jie-Fei Dinga, b, 1, Guang-Wei Lia, b, Tian-Ling Zhengb, Zhu-Hua Luoa.
(aKey Laboratory of Marine Biogenetic Resources, Third Institute of Oceanography, State
Oceanic Administration, 178 Daxue Road, Xiamen 361005, PR China, b School of Life
Sciences, Xiamen University, Xiamen 361005, PR China). Characterization of a
formaldehyde degrading fungus Penicillium chrysogenum DY-F2 isolated from deep sea
sediment. International Biodeterioration & Biodegradation, Volume 89 (2014): 45–49
A formaldehyde-degrading fungus was isolated from deep sea sediment of East Pacific by
enrichment culture technique and was identified as Penicillium chrysogenum DY-F2 based on
microscopic spore morphology and 18S rRNA gene sequence analysis. The fungus showed high
formaldehyde resistance and was able to grow in the presence of formaldehyde up to 3000 mg
l−1. The optimal temperature and pH for the growth of fungus in the presence of 1000 mg l−1 of
formaldehyde was 25 °C and 6.0, respectively. The fungus was able to degrade formaldehyde as
the sole source of carbon and energy with the formation of formic acid as the intermediate.
Degradation of formaldehyde by the fungus conformed to a first-order kinetic model. This study
showed that the deep sea sediment fungi are the potential microbial resources for bioremediation
of formaldehyde pollution in marine environment.
Keywords: Deep sea fungi; Penicillium chrysogenum; Formaldehyde; Biodegradation
Yi Liang, Andres Martinez, Keri C. Hornbuckle, Timothy E. Mattes. (Department of Civil
and Environmental Engineering, 4105 Seamans Center, The University of Iowa, Iowa City,
IA 52242, USA). Potential for polychlorinated biphenyl biodegradation in sediments from
Indiana Harbor and Ship Canal. International Biodeterioration & Biodegradation, Volume
89 (2014): 50–57
Polychlorinated biphenyls (PCBs) are carcinogenic, persistent, and bioaccumulative
contaminants that pose risks to human and environmental health. In this study, we evaluated the
PCB biodegradation of sediments from Indiana Harbor and Ship Canal (IHSC), a PCBcontaminated site (average PCB concentration = 12,570 ng/g dw). PCB congener profiles and
bacterial community structure in a core sediment sample (4.57 m long) were characterized.
Analysis of vertical PCB congener profile patterns in sediment and pore water strongly suggests
that in situ dechlorination occurred in sediments. However, 16S rRNA genes from putative PCBdechlorinating Chloroflexi were relatively more abundant in upper 2 m sediments, as were genes
indicative of aerobic biodegradation potential (i.e. biphenyl dioxygenase (bphA)).
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Characterization of the bacterial community by terminal restriction fragment length
polymorphism and comparison of these with sediment and pore water PCB congener profiles
with the Mantel test revealed a statistical correlation (p < 0.001). Sequences classified as
Acinetobacter and Acidovorax were highly abundant in deep sediments. Overall, our results
suggest that PCB dechlorination has already occurred, and that IHSC sediments have the
potential for further aerobic and anaerobic PCB biodegradation.
Keywords: Indiana Harbor and Ship Canal sediment; PCBs; Bacterial communities; bphA;
Chloroflexi
Raeid M.M. Abeda, Jamal Al-Sabahib, Fatema Al-Maqrashia, Amal Al-Habsia, Manal AlHinaia. (a Biology Department, College of Science, Sultan Qaboos University, P. O. Box 36,
PC 123 Al Khoud, Oman, b Central Instrument Laboratory, College of Agricultural and
Marine Sciences, Sultan Qaboos University, P. O. Box 34, PC 123 Al Khoud, Oman).
Characterization of hydrocarbon-degrading bacteria isolated from oil-contaminated
sediments in the Sultanate of Oman and evaluation of bioaugmentation and biostimulation
approaches in microcosm experiments. International Biodeterioration & Biodegradation,
Volume 89 (2014): 58–66
Two oil-polluted sediments (PD and KH) were sampled from a coastal region in Oman for the
isolation of hydrocarbon-degrading bacteria and for testing different bioremediation approaches.
Fourty strains were isolated, eighteen were affiliated to Marinobacter whereas the rest belonged
to Pseudomonas, Halomonas, Hahella and Alcanivorax. All strains grew well at 2–7% salinity
and between 20 and 60 °C. The strains exhibited a better growth on long chain than on short
chain alkanes. Biostimulation and bioaugmentation were compared in both sediments and oil
biodegradation was followed by measuring CO2 evolution and by gas chromatography (GC).
The evolved CO2 reached 0.45 ± 0.02 and 2.23 ± 0.07 mg CO2 g−1 sediment after 88 days in the
untreated PD and KH sediments, respectively. While the addition of inorganic nutrients resulted
in 1.2–3.7 fold increase in CO2 evolution in both sediments, the addition of the bacterial
consortium was only effective in the PD sediment. The maximum CO2 evolution was measured
when both nutrients and bacteria were added and this corresponded to a total oil mineralization
of 2.6 ± 0.12 and 1.49 ± 0.04% of the initial oil after 88 days in the PD and KH sediments,
respectively. GC analysis confirmed the CO2 data and showed that most of the degraded
compounds belonged to alkanes. We conclude that the Omani polluted sediments contain
halotolerant and thermotolerant bacteria and biostimulation is more efficient than
bioaugmentation for their cleanup.
Keywords: Bioremediation; Bioaugmentation; 16S rRNA; Nutrients; Alkanes; Bacterial
consortia
Changzheng Cuia, Lei Mab, Jie Shia, Kuangfei Lina, Qishi Luoc, Yongdi Liua. (a State
Environmental Protection Key Laboratory of Environmental Risk Assessment and Control
on Chemical Process, School of Resources and Environmental Engineering, East China
University of Science and Technology, Shanghai 200237, China, b Shanghai Key
Laboratory of New Drug Design, School of Pharmacy, East China University of Science
and Technology, Shanghai 200237, China, c State Environmental Protection Engineering
Center for Urban Soil Contamination Control and Remediation, Institute of Wastes and
Soil Environment, Shanghai Academy of Environmental Science, Shanghai 200233, China).
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Metabolic pathway for degradation of anthracene by halophilic Martelella sp. AD-3.
International Biodeterioration & Biodegradation, Volume 89 (2014): 67–73
Anthracene (40 mg l−1) was completely depleted by Martelella sp. strain AD-3 under 3% salinity
and a pH of 9.0 after 6 days of incubation. The metabolites were extracted and identified by
high-performance liquid chromatography (HPLC) retention times, mass spectrometry, 1H and
13
C nuclear magnetic resonance spectrometry, and comparison to authentic compounds or
literature data. On the basis of the identified metabolites, enzyme activities and the utilization of
probable intermediates, anthracene degradation by strain AD-3 is proposed via two distinct
routes. In route I, metabolism of anthracene is initiated by the dioxygenation at C-1,2, then
proceeds through 6,7-benzocoumarin, 3-hydroxy-2-naphthoic acid, salicylic acid and gentisic
acid. In route II, anthracene is metabolized to 9,10-anthraquinone. The results suggest that strain
AD-3 possesses efficient anthracene biodegradability in high salinity. To our knowledge, this
work presents the first report of anthracene degradation by a halophilic PAH-degrading strain via
two routes. The strain AD-3 may be a useful candidate for PAH-contaminated saline-alkali soil
bioremediation.
Keywords: Anthracene; Biodegradation; Moderate halophilic bacteria; Metabolic pathway; 3Hydroxy-2-naphthoic acid
Djanira Rodrigues Negrãoa, Tadeu Antônio Fernandes da Silva Júniorb, José Raimundo de
Souza Passosc, Cláudio Angeli Sansígolod, Marli Teixeira de Almeida Minhonib, Edson
Luiz Furtadob. (a Centro de Energia Nuclear na Agricultura (CENA), Universidade de São
Paulo (USP), P.O. Box 96, CEP: 13400-970 Piracicaba, São Paulo, Brazil, b Departamento
de Proteção Vegetal, Faculdade de Ciências Agronômicas (FCA), Universidade Estadual
Paulista (UNESP), P.O. Box. 237, CEP: 18603-970 Botucatu, São Paulo, Brazil,
c
Departamento de Bioestatística, Instituto de Biociências, UNESP, P.O. Box 510, CEP:
18618-970 Botucatu, São Paulo, Brazil, d Departamento de Ciência Florestal, Faculdade de
Ciências Agronômicas, UNESP, P.O. Box 237, Botucatu, São Paulo, Brazil).
Biodegradation of eucalyptus urograndis wood by fungi. International Biodeterioration &
Biodegradation, Volume 89(2014): 95–102
We focused in selecting four fungi, naturally living in Eucalyptus sp. fields, for application in
accelerating stump decay. The wood-rot fungi Pycnoporus sanguineus (Ps), Lentinus bertieri
(Lb) and Xylaria sp. (Xa) were isolated from Eucalyptus sp. field and the fungus Lentinula
edodes (Led) was obtained from a commercial strain. All fungi were studied according to their
capacity to degrade eucalyptus urograndis wood. In order to evaluate mass losses of seven years
old eucalyptus urograndis' wood test blocks from heartwood were prepared added to glass flasks
with red clay soil. The humidity of the soil was adjusted with 50 and 100% of its water retention
capacity. Mass loss evaluations occurred at 30 until 120 days after eucalyptus wood degradation.
Chemical analysis and soil pH were measured only in the last evaluation. Mycelial growth
assays with potato-dextrose-agar, malt-agar and sawdust-dextrose-agar at three temperatures was
carried out in order to get information about the best conditions of fungi growth. On the 120th
day, Ps and Lb showed good capacity of wood degradation by leading to a high mass loss in soil
with highest humidity. These fungi were the best consumers of lignin, hemicellulose, cellulose
and extractives, caused acidification in the soil. Ps and Lb had faster mycelial growth in
sawdust-dextrose-agar, especially in high temperature, comparing to Xa and Led. Xa and Led
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are not good eucalyptus urograndis heartwood degraders, because they consume preferentially
hemicellulose.
Keywords: Eucalyptus stump; White-rot fungi; Mycelial growth; Wood chemistry; Soil pH
Rifat Zubair Ahmed, Nuzhat Ahmed. (Centre for Molecular Genetics, University of
Karachi, Karachi 75270, Pakistan). Effect of yeast extract on fluoranthene degradation
and aromatic ring dioxygenase expressing bacterial community structure of a fluoranthene
degrading bacterial consortium. International Biodeterioration & Biodegradation, Volume
88 (2014): 56–61
Fluoranthene (Fla) is a high molecular weight polycyclic aromatic hydrocarbon that exerts
hazardous effects on living organisms. An efficient Fla degrading bacterial consortium LP was
enriched from an oil contaminated soil sample, with and without yeast extract as a supplement.
Objective of the present study was to see if there was any differential effect of yeast extract
addition on Fla degradation potential and aromatic ring dioxygenase expressing bacteria
(ARDB) of the enrichments. Primary enrichment of the soil sample was carried out in minimal
salt medium (MSM) added with 500 mg l−1 Fla and 0.05% yeast extract (YMSM). Secondary,
tertiary and subsequent enrichments were prepared in YMSM and MSM after every sixteen days
of incubation. Fla was efficiently degraded by YMSM enriched culture than MSM enriched
culture. However, when MSM enrichment was incubated longer instead of further subculturings,
it also degraded Fla efficiently. All three enrichments exhibited growth of bacterial colonies on
Fla sprayed minimal agar plates however only YMSM enrichment showed clear zone forming
bacterial colonies. A positive effect was observed of yeast extract on ARDB population of LP
consortium. To our limited knowledge this is first time that effect of yeast extract on ARDB
population was studied.
Keywords: Consortium; Degradation; Dioxygenase enzyme; Enrichment; Fluoranthene; Yeast
extract
Paula Maza-Márqueza, María Victoria Martinez-Toledoa, Massimiliano Fenicea, b, Luis
Andradea, A. Lasserrotc, Jesús Gonzalez-Lopeza. (aDepartment of Microbiology, University
of Granada, Spain, b Dipartimento di Scienze Ecologiche e Biologiche (DEB), University of
Tuscia, Largo Universita s.n.c., 01100 Viterbo, Italy, c Biotmicrogen S.L., Parque
Tecnológico de Ciencias de la Salud, Granada, SpainBiotreatment of olive washing
wastewater by a selected microalgal-bacterial consortium. International Biodeterioration
& Biodegradation, Volume 88 (2014): 69–76
This purpose of the study was the development of a microalgal-bacterial consortium to degrade
phenolic compounds. Two microalgae were isolated and characterized from an olive wash water
(OWW) storage basin and identified as Scenedesmus obliquus and Chlorella vulgaris according
to their 18S rRNA gene sequences. The two strains were cultured in synthetic olive washing
water medium containing phenolic compounds, which showed they were capable of growth in
the presence of these substances, although they were sensitive to phenolic compounds and their
growth decreased compared to controls grown in the absence of the compounds. Complementary
experiments were carried out using a microalgal-bacterial consortium containing the two
microalgae and two bacterial strains able to degrade phenolic compounds (Raoultella terrigena
and Pantoea agglomerans). The results showed that the microalgal-bacterial consortium actively
metabolized phenolic compounds with more that 99% of phenolic compounds removed at 48 h.
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The consortium also removed significant amounts of N and P from the liquid medium. The
selected microalgal-bacterial consortium appeared to be a promising candidate for the
bioremediation of OWW.
Keywords: Olive washing wastewater; Phenol-degrading consortia; Microalgae–bacteria
consortia; Biological treatments
Kumiko Kurachi, Reia Hosokawa, Marina Takahashi, Hidetoshi Okuyama. (Graduate
School Environmental Earth Science, Hokkaido University, Sapporo 060-0810, Japan).The
potential of glycerol in freezing preservation of turbine oil-degrading bacterial consortium
and the ability of the revised consortium to degrade petroleum wastes. International
Biodeterioration & Biodegradation, Volume 88 (2014): 77–82
The turbine oil (TuO)-degrading bacterial consortium Tank-2 (original Tank-2) was preserved as
a glycerol stock at −80 °C from 2009 to 2012. Storage methods have been unavailable so far for
any TuO-degrading bacterial consortia or isolates. To evaluate the usefulness of glycerol stock,
the original Tank-2 consortium frozen in glycerol at −80 °C was thawed and then revived by
repeated culture in mineral salts medium (MSM) containing 0.5% (w/w) TuO (revived Tank-2).
The revived Tank-2 consortium exhibited a high activity to degrade TuO, which was equivalent
to that of original Tank-2. It also degraded car engine oil, used car engine oil, Arabian light and
Vityaz crude oils and TuO in wastewater. These results indicated that a glycerol stock at −80 °C
was useful for storing Tank-2. PCR-denaturing gradient gel electrophoresis (DGGE) that
targeted the V3 regions of 16S rRNA gene sequences showed that the DGGE band profiles of
principal bacteria were significantly different between the original and revived Tank-2 consortia
and between the revived Tank-2 culture grown in MSM containing TuO and that grown in MSM
containing other types of petroleum products. This suggested that bacterial strains inherently
residing in Tank-2 could adjust their compositions based on the storage and culture conditions.
Keywords: Bacterial consortia; Biodegradation; Crude oil; Culture revival; Glycerol stock;
Turbine oil; Wastewater
Juan-Manuel Restrepo-Flóreza, Amarjeet Bassia, Michael R. Thompsonb. (a Chemical and
Biochemical Engineering, University of Western Ontario, 1151 Richmond Street, London,
Ontario, Canada N6A 3K7, b Department of Chemical Engineering, McMaster University,
1280 Main Street West, Hamilton, Ontario, Canada L8S 4L8).Microbial degradation and
deterioration of polyethylene – A review. International Biodeterioration & Biodegradation,
Volume 88 (2014): 83–90
The ability of microorganisms to use polyethylene as a carbon source has only been recently
established. This result has significance both from an environmental point of view, due to the
accumulation of millions of tons of waste plastics every year, but also regarding the conservation
of integrity for infrastructures incorporating this plastic. A number of microorganisms with the
ability to grow on polyethylene have been isolated. The effects of these microorganisms on the
physiochemical properties of this polymer have been described; these include changes in
crystallinity, molecular weight, topography of samples and the functional groups found on the
surface. Although the bio-degradation and bio-deterioration of polyethylene has been
demonstrated by several researchers, the enzymes involved and mechanisms associated with
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these phenomena are still unclear. Nevertheless, it is recognized that both enzymatic and abiotic
factors (such UV light) can mediate the initial oxidation of polyethylene chains, and given the
chemical similarity between polyethylene and olefins it has been suggested that the metabolic
pathways for degradation of hydrocarbons can be used once the size of polyethylene molecules
decrease to an acceptable range for enzyme action (typically from 10 to 50 carbons). The longrange structure and morphology of polyethylene have shown important roles, with amorphous
regions being more prone to microbial attack than crystalline ones. This review focuses on the
recent hypotheses and experimental findings regarding the biodegradation of polyethylene.
Keywords: Polyethylene; Biodegradation; Biodeterioration
Mirosława Szczesna-Antczaka, Agata Kaczorowskaa, Witold Kaczorowskib, Tadeusz
Antczaka. (a Lodz University of Technology, Faculty of Biotechnology and Food Sciences,
Institute of Technical Biochemistry, 90-924 Lodz, 4/10 Stefanowskiego Str., Poland, b Lodz
University of Technology, Faculty of Mechanical Engineering, Institute of Materials
Science and Engineering, 90-924 Lodz, 1/15 Stefanowskiego Str., Poland).Biomodification
and biodeterioration of carbon coatings by fungal strains. International Biodeterioration &
Biodegradation, Volume 88 (2014): 106–117
Over the past years, surface protection by hard carbon coatings has been increasingly applied in
many fields. This study aimed to characterize changes in the properties of carbon coatings
brought about by the growth of fungi (the first report about these processes was published by
Kaczorowska et al., Nanodiam, PWN, 2006, 99–116). Alterations in the structure of diamondlike carbon (DLC) and nanocrystalline diamond (NCD) coatings, examined by Raman
spectroscopy, XRD, XPS, and FTIR, were found to be caused by the processes of oxidation
(incorporation of oxygen atoms) and reduction (hydrogenation) occurring within graphite carbon
and amorphous carbon domains (components of the surface layer of the tested coatings along
with the diamond domain). Determination of the activity of selected enzymes synthesized by the
studied strains of filamentous fungi revealed that the observed biomodification and
biodeterioration processes involved, among others, laccase, Mn-dependent peroxidase, two
catechol dioxygenases, and esterases. The biosynthesis of these enzymes by fungi was enhanced
when graphite was added to their culture media. Because of the high risk of fungal infections,
the quality of carbon coatings should be routinely controlled by standard microbiological tests
employing suitable strains of filamentous fungi (e.g., Aspergillus niger) and yeasts synthesizing
enzymes that attack carbon materials.
Keywords: Hard carbon coatings; Biodegradation; Fungi; Enzyme activity; FTIR; XRD; XPS
Mohit Kumar, Sunil Khanna. (Biotechnology and Bioinformatics, NIIT University,
Neemrana, Rajasthan 301705, India).Shift in microbial population in response to
crystalline cellulose degradation during enrichment with a semi-desert soil. International
Biodeterioration & Biodegradation, Volume 88 (2014): 134–141
Addition of crystalline cellulose to semi-desert soil shifts the microbial population; this was
assessed by following the 16S rRNA gene, glycosyl hydrolase, and measuring its functional
diversity in the bacterial population. Quantification of the glycosyl hydrolase gene showed an
increase from 1 × 104 g−1 of unamended soil to 3 × 104 g−1 of crystalline-cellulose-amended soil
by the 15th day of crystalline cellulose utilization. The indigenous glycosyl hydrolase
community in unamended soil was dominated by the clone families that were closely related to
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the glycosyl hydrolases from Betaproteobacteria and Firmicutes. The addition of crystalline
cellulose induced a shift in the glycosyl hydrolase population toward an increase in the relative
abundance of the glycosyl hydrolase that was consistent with those of Bacteroidetes and
Flavobacteria. The population shift of glycosyl hydrolase was also supported by the comparison
of the 16S rRNA gene families in unamended and crystalline-cellulose-amended soil libraries.
The most abundant 16S rRNA gene sequences retrieved in the unamended soil were identical to
Pseudomonas, Massilia, Paenibacillus, and Bacillus spp., while Cytophaga and Flavobacterium
spp. dominated in crystalline-cellulose-amended soil.
Keywords: Glycosyl hydrolase; Crystalline cellulose; 16S rRNA; Semi-desert soil community
Uzochukwu C. Ugochukwu, Martin D. Jones, Ian M. Head, David. A.C. Manning, Claire I.
Fialips. (School of Civil Engineering and Geosciences, University of Newcastle Upon Tyne,
Drummond Building, NE1 7RU, United Kingdom).Effect of acid activated clay minerals on
biodegradation of crude oil hydrocarbons. International Biodeterioration &
Biodegradation, Volume 88 (2014): 185–191
The role of acid activated clays and unmodified clays in hydrocarbon removal during
biodegradation was investigated in aqueous clay/oil microcosm experiments with a hydrocarbon
degrading microorganism community. The clay minerals used for this study were Namontmorillonite, palygorskite, saponite and kaolinite. The clay mineral samples were treated
with hydrochloric acid to produce acid activated clays which were used in this study. The study
indicated that acid activated clays and untreated kaolinite were inhibitory to biodegradation of
the hydrocarbons via different mechanisms whereas the untreated saponite was neutral to
biodegradation of the hydrocarbons. However, untreated palygorskite and Na-montmorillonite
were stimulatory to biodegradation and appears to do so as a result of the clays' ability to provide
high surface area for the accumulation of microbes and nutrients such that the nutrients are
within the ‘vicinity’ of the microbes. Adsorption of hydrocarbons was significant during
biodegradation especially with unmodified palygorskite, where there was more than 40%
removal of total petroleum hydrocarbons (TPH) by adsorption in the experimental microcosm
containing 5:1 ratio (w/w) of clay to oil.
Keywords: Acid activated clay; Unmodified clay; Biodegradation; Adsorption; Total petroleum
hydrocarbon; Microbial cells
Jing Lua, b, Chuling Guoa, c, Menglu Zhanga, Guining Lua, Zhi Danga, c. (a College of
Environmental Science and Engineering, South China University of Technology,
Guangzhou, PR China, b School of Chemical Engineering and Environment, North
University of China, Taiyuan 030051, PR China, c The Key Lab of Pollution Control and
Ecosystem Restoration in Industry Clusters, Ministry of Education, Guangzhou 510006,
PR China).Biodegradation of single pyrene and mixtures of pyrene by a fusant bacterial
strain F14. International Biodeterioration & Biodegradation, Volume 87 (2014): 75–80
The aim of the present study was to investigate pyrene degradation by a functional strain F14,
which was constructed through protoplast fusion between Sphingomonas sp. GY2B and
Pseudomonas sp. GP3A. The ability of F14 to degrade pyrene increased from 18% to 46% with
the decrease of pyrene concentration from 100 mg L−1 to 15 mg L−1 within 10 days. When
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pyrene was in binary mixture with phenanthrene or naphthalene, about 42% and 78% of pyrene
were biodegraded by F14, respectively, indicating the presence of naphthalene or phenanthrene
enhanced pyrene degradation, and the enhanced effect of 2-ring naphthalene was more obvious
than that of 3-ring phenanthrene. Detection of metabolites 4, 5-dihydropyrene during pyrene
degradation further confirmed the degradation capability of fusion strain F14. The present study
showed that fusion strain F14 have a promising application in bioremediation of PAHs
contaminated environment.
Keywords: Protoplast fusion; Pyrene; Mixture; Biodegradation
Besma Bouslimi, Ahmed Koubaa, Yves Bergeron. (Forest Research Institute, Université du
Québec in Abitibi-Téminscamingue, 445 boul. de l'Université, Rouyn-Noranda J9X 5E4,
Québec, Canada).Effects of biodegradation by brown-rot decay on selected wood
properties in eastern white cedar (Thuja occidentalis L.). International Biodeterioration &
Biodegradation, Volume 87 (2014): 87–98
The effects of decay on wood density, wood structure, chemical composition, and mechanical
properties in eastern white cedar (Thuja occidentalis L.) were investigated. Decay stage was
determined by X-ray densitometry and scanning electron microscopy (SEM). Chemical and
mechanical properties of decayed and sound wood samples were also determined. SEM results
showed that decay colonization varied among wood cell types and within individual cell wall
layers. Growth of fungi causing brown rot decay was limited and slower in latewood than in
earlywood due to the narrow cell lumen, thicker wall, and higher density of latewood. Decayrelated changes in wood density were more prominent in earlywood than latewood tracheids.
Brown-rot decay selectively removes structural carbohydrate components, increasing the higher
lignin/carbohydrate ratio as decay progresses. The relationships between chemical composition,
mechanical properties, and weight loss were highly significant, with 15% weight loss leading to
40% loss in modulus of rupture (MOR) and 30% loss in bending modulus of elasticity (MOE).
The strength loss (MOR) was attributable to arabinan and galactan loss. The loss in wood
stiffness was associated with cellulose (glucan) loss, and weight loss was associated with
mannan and xylans losses.
Keywords: Brown rot decay; X-ray densitometer; Scanning electron microscopy; Chemical
properties; Mechanical properties
Xinying Zhang, Xiaoyan Liu, Qian Wang, Xueping Chen, Hongbing Li, Jing Wei, Gang
Xu. (Laboratory of Environmental Remediation, College of Environmental and Chemical
Engineering, Shanghai University, 99 Shangda Road, Shanghai 200444, China).Diesel
degradation potential of endophytic bacteria isolated from Scirpus triqueter. International
Biodeterioration & Biodegradation, Volume 87 (2014): 99–105
Scirpus triqueter, a dominant species in wetland of Huangpu-Yangtze estuary can be used for
phytoremediation. Endophytic bacteria from S. triqueter were investigated to evaluate the ability
to degrade diesel. Bacterial incubation experiments were established to screen diesel degradation
of endophytic microorganisms from S. triqueter. The oil-degrading bacterial strain J4AJ was
discovered in vivo of S. triqueter and identified as Pseudomonas sp. U-3 bacterial strain also
isolated from the root and stem of S. triqueter was identified to be the potent producer of
biosurfactant as Bacillus subtilis. The minimum surface tension of U-3 was 30.9 mN/m. The
bacterium manifested outstanding adaptation ability at extremes of temperature, pH and salinity.
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The removal ratio of J4AJ could be greatly improved by adding U-3 strain. However, the
degradation ratio of J4AJ was obviously decreased by the addition of Alkyl Polysaccharide
Glycoside (APG). The results suggested that J4AJ and U-3 inoculated were conducive to the
degradation of diesel, which can be used for the remediation of oil-contaminated ecological
environment.
Keywords: Scirpus triqueter; Diesel; Degradation; Endophyte; Biosurfactant
Loubna El Felsa, Mohamed Zamamab, Abdelghani El Aslic, Mohamed Hafidia.
(aLaboratory of Ecology and Environment (L2E) (Unit Associated with the CNRST,
URAC32), Faculty of Science Semlalia, Cadi Ayyad University, BP: 2390, Marrakesh,
Morocco, b Laboratory of Physico-Chemical of Materials and Environment (LPCME),
Faculty of Science Semlalia, Cadi Ayyad University, BP: 2390, Marrakech, Morocco,
cSchool of Science and Engineering, Al akhawayn University in Ifrane, BP: 1846, Ifrane,
Morocco). Assessment of biotransformation of organic matter during co-composting of
sewage sludge-lignocelullosic waste by chemical, FTIR analyses, and phytotoxicity tests.
International Biodeterioration & Biodegradation, Volume 87 (2014): 128–137
The co-composting of activated sludge and lignocellulosic waste (palm tree waste) was
monitored to study the evolution of two mixtures, referred to as A (2/3 palm waste + 1/3 sludge)
and B (1/2 palm waste + 1/2 sludge) for 6 mo. The biotransformation during the co-composting
process was evaluated by physicochemical and spectroscopy analyses. The final composts
exhibited a higher degree of decomposition than the controls as shown by a decrease of C/N and
NH4+/NO3− ratios, and a 43% decrease in total lipid content. The decrease of aliphatic
absorbance bands at 2964, 2922, and 2850 cm-1 and the increase of structure aromatic
absorbance bands at 1514, 1426, and 1386 cm-1 reflect the progress of the humification process,
which judging by the increase in the humification index, is about 60%. This efficiency of cocomposting in reducing phytotoxicity was confirmed by the germination index, which reached
over 90%, and by metallic trace element concentration.
Keywords: Co-composting sewage sludge-lignocelullosic waste; C/N and; NH4+/NO3−; Lipids;
Fourier transform infrared spectroscopy (FTIR); Humification; Phytotoxicity
Melvin S. Samuela, Akella Sivaramakrishnab, Alka Mehtaa. (aSchool of Biosciences and
Technology, VIT University, Vellore 632014, India, b School of Advance Sciences, VIT
University, Vellore, India).Degradation and detoxification of aflatoxin B1 by Pseudomonas
putida. International Biodeterioration & Biodegradation, Volume 86 (2014): 202–209
Aflatoxin is a mycotoxin produced by Aspergillus flavus and a common contaminant of food and
feed, posing health hazards to humans and animals alike. The aim of this study is to explore the
ability of Pseudomonas putida to degrade aflatoxin B1 (AFB1). The toxigenic strain of A. flavus
was isolated from sugarcane and used to produce AFB1 in yeast extract sucrose medium. Two P.
putida strains, MTCC 1274 and 2445, were cultured in mineral salt glucose medium (MSG)
containing AFB1. The AFB1 was analyzed qualitatively and quantitatively by TLC and HPLC. It
was found that Pseudomonas sp. can tolerate AFB1 in the medium (0.2 µg ml−1), and degrades it
very efficiently. Within 24 h of incubation, AFB1 was reduced to an undetectable level in MSG
medium. Analysis with TLC, HPLC, UV spectrophotometer, gas chromatography mass
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spectrometry (GC–MS), and Fourier transform infra-red spectroscopy (FT-IR) showed that
AFB1 was bio-transformed to structurally different compounds (AFD1, AFD2, and AFD3), with
the modified furan and lactone ring on the AFB1 molecule. A toxicity study on the HeLa cells
showed that the new compounds formed are less toxic when compared with AFB1.
Keywords: Aflatoxin B1; Aflatoxin D1; Aflatoxin D2 ; Aflatoxin D3 ; Pseudomonas putida;
Biodegradation; Detoxification
Robert Thomas Bachmanna, Anbu Clemensis Johnsonb, Robert G.J. Edyveanc.
(aMalaysian Institute of Chemical and Bioengineering Technology, Universiti Kuala
Lumpur, 78000 Alor Gajah, Malaysia, b Mechanical and Industrial Engineering
Department, Caledonian College of Engineering, P.O. Box 2322, CPO Seeb 111, Muscat,
Oman, c Chemical and Biological Engineering Department, University of Sheffield,
Newcastle Street, Sheffield S1 3JD, UK).Biotechnology in the petroleum industry: An
overview. International Biodeterioration & Biodegradation, Volume 86 (2014): 225–237
A significant quantum of crude oil is trapped in reservoirs and often unrecoverable by
conventional oil recovery methods. Further downstream, the petroleum industry is facing
challenges to remove sulfur, metal, nitrogen as well as undesirable organic compounds from the
crude.
Conventional secondary recovery methods such as water and gas injections helped to increase
the productivity of the well, while chemical and physical refinery processes such as
hydrodesulfurization, desalting, and high-pressure high-temperature hydrotreating remove most
inorganic impurities. The increasing demand for oil in the world coupled with very stringent
environmental laws piled economical and technical pressure upon the refinery industry to further
improve crude oil recovery as well as reduce sulfur, metal and nitrogen concentration to the low
ppm levels.
In the search for economical and environmentally friendly solutions, growing attention has been
given to biotechnology such as the use of microbial enhanced oil recovery (MEOR). MEOR is
an alternate recovery method that uses microorganisms and their metabolic products. In addition,
the emerging field of crude oil refining and associated industrial processes such as
biodesulfurization, biodemetallation, biodenitrogenation and biotransformation are also covered.
This review aims to provide an overview on MEOR and biorefining relevant to the petroleum
industry and highlights challenges that need to be overcome to become commercially successful.
Literature pertaining to laboratory experiments, field trials and patents are included in view of
industrial applications and further developments.
Keywords: Microbially enhanced oil recovery (MEOR); Biosurfactants; Biodesulfurization;
Biodemetallation; Biodenitrogenation; Biotransformation
Guobao Zhaoa, Shaoyi Chena, Yuan Rena, b, c, Chaohai Weia, b, c. (a College of Environment
and Energy, South China University of Technology, Panyu District, Guangzhou 510006,
PR China, b The Key Laboratory of Pollution Control and Ecosystem Restoration in
Industry Clusters, Ministry of Education, PR China, c The Key Laboratory of
Environmental Protection and Eco-Remediation of Guangdong Regular Higher Education
Institutions, PR China).Interaction and biodegradation evaluate of m-cresol and quinoline
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in co-exist system. International Biodeterioration & Biodegradation, Volume 86 (2014):
252–257
Environmentally hazardous and toxic chemicals are commonly generated in actual wastewater
that the complex compositions in wastewater treatment system need different types of strains to
be degraded. The main objective of this research was to understand the effect of extra substrates,
phenolic and N-heterocyclic compounds, on the performance of pure cultural and mixed strains
under single and dual substrates conditions. Two bacteria, Lysinibacillus sp. SC03 and
Achromobacter sp. DN-06, were acclimated to degrade different concentrations of m-cresol and
quinoline. The results indicated that Lysinibacillus sp. SC03 could completely degrade 100 mg
l−1m-cresol with no delay time, however, little removal of quinoline was observed;
Achromobacter sp. DN-06 could degrade 100 mg l−1 quinoline in 32 h, but could not remove mcresol, which means m-cresol and quinoline is the specific substrate. The degradation rate of mcresol fitted well to the zero-order kinetic equation although the degrading ability of
Lysinibacillus sp. SC03 was inhibited when less than 100 mg l−1 quinoline was added, and the
inhibitive effect was confirmed to be a noncompetitive pattern which could be interpreted by the
Michaelis–Menten kinetics equation with corresponding parameters Vmax, Km, K1 and K2 were
13.16 mg l−1 h−1, 35.84 mg l−1, 200.0 mg l−1 and 285.7 mg l−1, respectively. Moreover, the
addition of m-cresol-degrading strain (Lysinibacillus sp. SC03) could accelerate the removal of
quinoline because the metabolites of quinoline could be degraded by Lysinibacillus sp. SC03 and
the chemical equilibrium moved to more biodegradation of quinoline. Also, this process
attributed to less the delay time during the quinoline removal.
Keywords: m-Cresol; Quinoline; Inhibition; Kinetic; Biodegradation; Lysinibacillus sp. SC03;
Achromobacter sp. DN-06
Sami Mnif, Sami Sayadi, Mohamed Chamkha. (Laboratory of Environmental
Bioprocesses, Centre of Biotechnology of Sfax, University of Sfax, PO Box 1177, 3018 Sfax,
Tunisia).Biodegradative potential and characterization of a novel aromatic-degrading
bacterium isolated from a geothermal oil field under saline and thermophilic conditions.
International Biodeterioration & Biodegradation, Volume 86 (2014): 258–264
An aerobic, thermophilic, halotolerant, Gram-positive and sporulated bacterium, designated
strain VP3, was isolated from a geothermal oil field, located in Sfax, Tunisia, after enrichment
on vanillic acid. The temperature range for growth was 37–65 °C, with optimal growth occurring
at 55 °C. The NaCl concentration range for growth was 0–80 g l−1, with an optimum at 10 g l−1
NaCl. Strain VP3 was able to degrade completely 5 mM vanillic acid after 9 h of incubation, at
55 °C and in the presence of 30 g l−1 NaCl. Strain VP3 was also found to degrade, under saline
and thermophilic conditions, a wide range of other aromatic compounds, including benzoic, phydroxybenzoic, protocatechuic, p-hydroxyphenylacetic, cinnamic, p-coumaric, caffeic and
ferulic acids, phenol and m-cresol. In addition, the bacterium was grown on crude oil and diesel
as sole carbon and energy sources. Phenotypic characteristics and phylogenetic analysis of the
16S rRNA gene sequence of isolate VP3 revealed that it was very closely related to Aeribacillus
pallidus, with sequence similarity of 99%.
Keywords: Aromatic compounds; Aeribacillus pallidus; Halotolerant; Hydrocarbons;
Thermophile
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You-Im Changa, Hui-Ping Chenga, Shao-Hsiang Laia, He Ningb. (a Dept. of Chemical and
Materials Engineering, Tunghai University, Taichung 40704, Taiwan, b Dept. of Chemical
and Biochemical Engineering, Xiamen University, 361005, China).Biodegradation of
naphthalene in the oil refinery wastewater by enriched activated sludge. International
Biodeterioration & Biodegradation, Volume 86, Part C (2014): 272–277
The main purpose of this paper is to study naphthalene (NAP) biodegradation by acclimated
activated sludge, employing the culture-enrichment method in a continuous flow bioreactor of
the wastewater treatment process. The effects of various COD loadings and influent flow rates of
an artificial wastewater containing 15 mg l−1 NAP on the biodegradation rates of the activated
sludge will be investigated, in order to determine the biodegradation kinetics and minimum
mean cell residence time of the activated sludge. From the experimental results, it was found that
the resulting enriched activated sludge follows the growth rate of the Monod type and can
biodegrade those COD and NAP loadings in the influents efficiently, and its bio-treatment
efficiency on NAPs increases with the decrease of influent flow rate. The sludge volume index
(SVI) of the resulting enriched activated sludge meets the design value required by the
convectional activated sludge process for the treatment of wastewater.
Keywords: Activated sludge; Biodegradation; Naphthalene; Waste-water treatment
Gang Zhao, Qiaoyun Huang, Xingmin Rong, Peng Cai, Wei Liang, Ke Dai. (State Key
Laboratory of Agricultural Microbiology, College of Resources and Environment,
Huazhong Agricultural University, Wuhan 430070, China).Biodegradation of methyl
parathion in the presence of goethite: The effect of Pseudomonas sp. Z1 adhesion.
International Biodeterioration & Biodegradation, Volume 86, Part C, (2014): 294–299
In this research, the influence of goethite on biodegradation kinetic of methyl parathion was
investigated in the presence of Pseudomonas sp. Z1. Semipermeable membrane experiments
were performed to demonstrate the role of adhesion of degrading bacteria to surface of goethite
in biodegradation of methyl parathion. Sorption of methyl parathion and bacteria onto goethite
particles were also measured to assess the distribution of methyl parathion and bacteria between
water and goethite surface. The first-order degradation rate constant of methyl parathion in
different concentrations of goethite was in the order of 0.1 g L−1 > 0.01 g L−1 > 0 g L−1 > 1 g L−1
> 20 g L−1, suggesting the presence of low concentrations of goethite accelerated the
biodegradation of methyl parathion and high concentrations of goethite inhibited this
biodegradation process. According to the result of semipermeable membrane experiment, when
no bacterial attachment occurred in the system, the promotive effect of 0.1 g L−1 goethite for
microbial degradation was disappeared and the inhibition effect of 20 g L−1 goethite increased.
The results clearly demonstrated that the adhesion of bacteria to goethite was beneficial to the
biodegradation of methyl parathion. The information obtained is of fundamental significance for
the understanding of microbial degradation of organic pollution in soil.
Keywords: Methyl parathion; Biodegradation; Adhesion; Goethite; Pseudomonas sp. Z1
Fatma Zohra Ferradjia, b, Sami Mnifc, Abdelmalek Badisa, b, Soumia Rebbanib, Djamila
Fodila, Kamel Eddouaoudaa, Sami Sayadic. (aLaboratory of Natural Products Chemistry
and Biomolecules (LNSCB), University of Saàd Dahlab of Blida, P.O. Box 270, 09000 Blida,
Algeria, b National Centre for Research and Development of Fisheries and Aquaculture
(CNRDPA), 11, Bd. Amirouche, P.O. Box 67, Bousmail, W. Tipaza, Algeria, c Laboratoire
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des Bioprocédés Environnementaux, Centre de Biotechnologie de Sfax, Université de Sfax,
B.P «1177», 3018 Sfax, Tunisia). Naphthalene and crude oil degradation by biosurfactant
producing Streptomyces spp. isolated from Mitidja plain soil (North of Algeria).
International Biodeterioration & Biodegradation, Volume 86, Part C (2014): 300–308
Petroleum and naphthalene (example of PAHs) degrading Streptomyces spp. isolates AB1, AH4,
and AM2 were recovered from surface soils at Mitidja plain (North of Algeria). The degradation
efficiencies were examined by HPLC and GC–MS analysis and the results showed that the
biosurfactant producing isolates AB1, AH4 and AM2 could remove 82.36%, 85.23% and
81.03% of naphthalene after 12 days of incubation, respectively. During naphthalene
degradation, a slight decrease in pH values was recorded for the three studied strains.
Degradation metabolites were identified using GC–MS analysis of ethyl acetate extracts of the
cell free-culture. The metabolism of degradation proceeds via the phthalic acid pathway for the
three strains. Moreover, the selected strains showed an important degradation of the aliphatic
fraction present in crude oil after 30 days of incubation. The finding suggests that the selected
strains are suitable candidates for practical field application for effective in situ bioremediation
of hydrocarbon-contaminated sites.
Keywords: Naphthalene; Streptomyces spp.; Crude oil; Biodegradation; Biosurfactant
Rodrigo Ortiza, Hugo Navarretea, José Navarreteb, Mario Párragac, Ivo Carrascod,
Eduardo de la Vegac, Manuel Ortiza, Paula Herrerab, Robert A. Blanchettee. (a Escuela de
Construcción Civil, Facultad de Ingeniería, Universidad de Valparaíso, Blanco 951,
Valparaíso, Chile, b Departamento de Ingeniería en Maderas, Facultad de Ingeniería,
Universidad del Bío Bío, Chile, Avenida Collao 1202, Casilla 5-C CP: 4051381, Chile, c
Centro de Investigaciones Biomédicas, Escuela de Medicina, Universidad de Valparaíso,
Blanco 951, Valparaíso, Chile, d Laboratorio de Investigación en Perinatología, Centro de
Investigaciones Médicas, Facultad de Medicina, Pontificia Universidad Católica de Chile,
Marcoleta 391, Santiago, Chile, e Department of Plant Pathology, University of Minnesota,
495 Borlaug Hall, 1991 Upper Buford Circle, St. Paul, MN 55108, USA).Deterioration,
decay and identification of fungi isolated from wooden structures at the Humberstone and
Santa Laura saltpeter works: A world heritage site in Chile. International Biodeterioration
& Biodegradation, Volume 86, Part C (2014): 309–316
The use of wood in construction has been part of mankind's history but wood placed into the
environment is affected by biotic and abiotic agents and is degraded over time. Even in extreme
environments, such as dry desert sites, deterioration of wood can take place. One site located in
the Atacama Desert in northern Chile is the Humberstone and Santa Laura saltpeter works where
offices and other structures were built of wood. Founded in 1872, the Humberstone and Santa
Laura Saltpeter Works was designated a UNESCO World Heritage Site in 2005 for its historic
significance. Since significant deterioration in the wooden buildings has taken place,
investigations were initiated to better understand the degradation underway so conservation
efforts to protect the historic buildings can be developed. The objectives of this study were to
identify the type of deterioration and decay taking place and to isolate and identify fungi from
wood samples of structural elements at both sites. Samples of deteriorated wood showed
extensive degradation that resulted in a defibration of the wood. The middle lamella between
cells was degraded and remaining secondary walls separated due to high concentrations of salts.
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This resulted in a serious corrosion of the exterior layers of wood cells. Although high salts
inhibit fungi, many different fungi were isolated. Sequencing of the ITS region of the rDNA was
used and fungi were identified as Penicillium chrysogenum, Engyodontium album, Eupenicillium
tropicum, Penicillium digitatum, Pseudotaeniolina globosa, Cladosporium phaenocomae,
Aureobasidium pullulans, Penicillium virgatum, Coprinopsis sp. and Phanerochaete sordida.
Several of these fungi appear to be halophilic.
Keywords: Wood; Fungi; rDNA; Saltpeter; Biodeterioration; Historic conservation
Azam Yousefia, b, Ali Allahverdia, Parisa Hejazib. (a Cement Research Center, Iran
University of Science and Technology, Tehran 1684613114, Iran, b Biotechnology Research
Laboratory, School of Chemical Engineering, Iran University of Science and Technology,
Tehran 1684613114, Iran).Accelerated biodegradation of cured cement paste by
Thiobacillus species under simulation condition. International Biodeterioration &
Biodegradation, Volume 86, Part C (2014): 317–326
Biodegradation is one of the most important types of cement deterioration. Complex microbial
populations take part in the biodegradation process of cement-based materials. Studies in this
field show that the sulfur-oxidizing bacteria, including Acidithiobacillus thiooxidans, due to
sulfuric acid formation, play a key role in this process. In this study, with the accelerated
leaching process of calcium hydroxide of cement paste, cured under running tap water and
exposed to sterile biogenic sulfuric acid for 6 days, the surface pH of the cement was reduced to
a more favorable level for bacterial growth. In this case, the growth of Thiobacillus proceeded in
the presence of cured cement paste specimens. After 90 days of exposure to a semi-continuous
culture of A. thiooxidans with its pH less than 2 and continuous removal of damaged layers the
compressive strength, length and mass of the samples dropped by 96%, 11% and 43%, in the
order given. The mechanism of degradation and the structure of degraded specimens were
analyzed by test laboratory techniques such as, XRD, SEM and EDAX analyses.
Keywords: Biodegradation; Cement paste; Biogenic sulfuric acid; Thiobacillus thioparus;
Acidithiobacillus thiooxidans
Daniel Wibberga, Víctor M. Luque-Almagrob, Mª Isabel Igeñoc, Andreas Bremgesa, Mª
Dolores Roldánb, Faustino Merchánc, Lara P. Sáezb, Mª Isabel Guijoc, Mª Isabel Mansob,
Daniel Macíasc, Purificación Cabellob, Gracia Becerrac, Mª Isabel Ibáñezb, Mª Isabel
Carmonac, Mª María Paz Escribanob, Francisco Castillob, Alexander Sczyrbaa, Conrado
Moreno-Viviánb, Rafael Blascoc, Alfred Pühlera, Andreas Schlütera. (a Center for
Biotechnology, Bielefeld University, 33615 Bielefeld, Germany, b Departamento de
Bioquímica y Biología Molecular, Universidad de Córdoba, Córdoba, Spain,
c
Departamento de Bioquímica y Biología Molecular y Genética, Facultad de Veterinaria,
Universidad de Extremadura, Cáceres, Spain). Complete genome sequence of the cyanidedegrading bacterium Pseudomonas pseudoalcaligenes CECT5344. Journal of
Biotechnology, Volume 175 (2014): 67–68
Pseudomonas pseudoalcaligenes CECT5344, a Gram-negative bacterium isolated from the
Guadalquir River (Córdoba, Spain), is able to utilize different cyano-derivatives. Here, the
complete genome sequence of P. pseudoalcaligenes CECT5344 harboring a 4,686,340 bp
circular chromosome encoding 4513 genes and featuring a GC-content of 62.34% is reported.
Necessarily, remaining gaps in the genome had to be closed by assembly of few long reads
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obtained from PacBio single molecule real-time sequencing. Here, the first complete genome
sequence for the species P. pseudoalcaligenes is presented.
Keywords: Cyanide; Cyanide resistance; Cyanide assimilation; Nitrilase; Bioplastic
Gazi Sakir Hossaina, b, Jianghua Lia, b, Hyun-dong Shinc, Rachel R. Chenc, Guocheng Dua, b,
Long Liua, b, Jian Chend. (a Key Laboratory of Carbohydrate Chemistry and
Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China, b Key
Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi
214122, China, c School of Chemical and Biomolecular Engineering, Georgia Institute of
Technology, Atlanta, GA 30332, USA, d National Engineering of Laboratory for Cereal
Fermentation Technology, Jiangnan University, Wuxi 214122, China). Bioconversion of lglutamic acid to α-ketoglutaric acid by an immobilized whole-cell biocatalyst expressing lamino acid deaminase from Proteus mirabilis. Journal of Biotechnology, Volume 169
(2014): 112–120
The goal of this work was to develop an immobilized whole-cell biocatalytic process for the
environment-friendly synthesis of α-ketoglutaric acid (α-KG) from L-glutamic acid. We
compared the suitability of Escherichia coli and Bacillus subtilis strains overexpressing Proteus
mirabilisL-amino acid deaminase (L-AAD) as potential biocatalysts. Although both recombinant
strains were biocatalytically active, the performance of B. subtilis was superior to that of E. coli.
With L-glutamic acid as the substrate, α-KG production levels by membranes isolated from B.
subtilis and E. coli were 55.3 ± 1.73 and 21.7 ± 0.39 µg/mg protein/min, respectively. The
maximal conversion ratio of L-glutamic acid to α-KG was 31% (w/w) under the following
optimal conditions: 15 g/L L-glutamic acid, 20 g/L whole-cell biocatalyst, 5 mM MgCl2, 40 °C,
pH 8.0, and 24-h incubation. Immobilization of whole cells with alginate increased the
recyclability by an average of 23.33% per cycle. This work established an efficient one-step
biotransformation process for the production of α-KG using immobilized whole B. subtilis
overexpressing P. mirabilisL-AAD. Compared with traditional multistep chemical synthesis, the
biocatalytic process described here has the advantage of reducing environmental pollution and
thus has great potential for the large-scale production of α-KG.
Keywords: Whole-cell biocatalyst; α-Ketoglutaric acid; Proteus mirabilis; Glutamic acid;
Bacillus subtilis
Xiaoyi Chen1, Mi Wang1, Fan Yang1, Wenzhu Tang1 and Xianzhen Li1. (1School of
Biological Engineering, Dalian Polytechnic University, Ganjingqu, Dalian, 116034, People’s
Republic of China. Email: xianzhen@mail.com. Isolation and characterization of xanthandegrading Enterobacter sp. nov. LB37 for reducing the viscosity of xanthan in petroleum
industry. World Journal of Microbiology and Biotechnology, Volume 30 (5) (2014): 15491557
A Gram-negative, straight rod and facultative anaerobic bacterium was isolated from soil
sample. It exhibits the phenotypic characteristics consistent with its classification in the genus
Enterobacter. The isolate ferment glucose to acid and gas. Arginine dihydrolase, ornithin
decarboxylase and gelatinase but not deoxyribonuclease was produced by this isolate. There was
no hydrogen sulfide production. On the basis of the phenotypic data, together with phylogenetic

Abstract Vol. No. 24, June 2014

137

Department of Environmental Science, KU

analysis based on 16S rDNA gene sequences, this strain should represent a novel species of the
genus Enterobacter and was designated as LB37. The strain LB37 could degrade xanthan
molecules resulting in the rapid decrease of the viscosity of xanthan solution used in oil drilling
process. Endoxanthanase activity was also detected in the culture supernatant. To our
knowledge, it is the first report on the microbes being involved in the xanthan degradation for oil
industry. The isolate LB37 would be useful for potential application in enhanced oil recovery
and oil drilling field.
Keywords: Xanthan, Enterobacter, Xanthan-degrading, Isolation, Phylogenetic
Jaseetha Abdul Salam1 and Nilanjana Das1. (1Bioremediation Lab, Environmental
Biotechnology Division, School of Biosciences and Technology, VIT University, Vellore,
632014, Tamil Nadu, India. Email: nilanjana00@lycos.com). Lindane degradation by
Candida VITJzN04, a newly isolated yeast strain from contaminated soil: kinetic study,
enzyme analysis and biodegradation pathway. World Journal of Microbiology and
Biotechnology, Volume 30 (4) (2014): 1301-1313
A new yeast strain was isolated from sugarcane cultivation field which was able to utilize
lindane as sole carbon source for growth in mineral medium. The yeast was identified and
named as Candida sp. VITJzN04 based on a polyphasic approach using morphological,
biochemical and 18S rDNA, D1/D2 and ITS sequence analysis. The isolated yeast strain
efficiently degraded 600 mg L−1 of lindane within 6 days in mineral medium under the optimal
conditions (pH 7; temperature 30 °C and inoculum dosage 0.06 g L−1) with the least half-life of
1.17 days and degradation constant of 0.588 per day. Lindane degradation was tested with
various kinetic models and results revealed that the reaction could be described best by firstorder and pseudo first-order models. In addition, involvement of the enzymes viz. dechlorinase,
dehalogenase, dichlorohydroquinone reductive dechlorinase, lignin peroxidase and manganese
peroxidase was noted during lindane degradation. Addition of H2O2 in the mineral medium
showed 32 % enhancement of lindane degradation within 3 days. Based on the metabolites
identified by GC–MS and FTIR analysis, sequential process of lindane degradation by Candida
VITJzN04 was proposed. To the best of our knowledge, this is the first report of isolation and
characterization of lindane-degrading Candida sp. and elucidation of enzyme systems during the
degradation process.
Keywords: Candida, Enzymes, Kinetics, Lindane, Pathway
Kedar Rokade1 and Gajanan Mali2. (1Department of Microbiology, JJT University,
Vidyanagari, Jhunjhunu, 333001, Rajasthan, India, 2Bharati Vidyapeeth’s M.B.S.K.
Kanya Mahavidyalaya, Kadegaon, Dist. Sangli, 415304, MS, India. Email:
kedarrokade@gmail.com). Biodegradation of benzyl benzoate by Pseudomonas
desmolyticum NCIM 2112. World Journal of Microbiology and Biotechnology, Volume 30
(3) (2014): 827-833
Commercial grade insecticides are supplemented with the chemical additives to enhance the
insecticidal activity before the action of main insecticide commence. Benzyl benzoate is one of
such additive used in the formulation of many insecticides. Due to deposition of such additive
the soil and plant health get deteriorated. The present research work describes the biodegradation
of benzyl benzoate by Pseudomonas desmolyticum NCIM 2112. The biodegradation was
influenced by factors such as pH, temperature and other carbon and nitrogen sources. The
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optimum pH and temperature for biodegradation was found to be 7.0 and 30 °C respectively. It
was more effective at 0.5 % glucose and lactose concentration and at 0.05 % NaNO3 and
peptone concentration. Pseudomonas desmolyticum NCIM 2112 degrades benzyl benzoate into
compounds like benzaldehyde and benzoic acid which are nontoxic in nature. Phytotoxicity
study shows no germination inhibition in presence of degraded metabolites.
Keywords: Insecticide, Benzyl benzoate, Pseudomonas, Biodegradation, Phytotoxicity
A. Karunya1, C. Rose2 and C. Valli Nachiyar1. (1Department of Biotechnology,
Sathyabama University, Chennai, 600119, Tamil Nadu, India, 2Department of
Biotechnology, Central Leather Research Institute, Chennai, 600020, Tamil nadu, India.
Email: vnachiyar@gmail.com). Biodegradation of the textile dye Mordant Black 17
(Calcon) by Moraxella osloensis isolated from textile effluent-contaminated site. World
Journal of Microbiology and Biotechnology, Volume 30 (3) (2014): 915-924
The bacterium with dye degrading ability was isolated from effluent disposal sites of textile
industries, Tirupur and was identified as Moraxella osloensis based on the biochemical and
morphological characterization as well as 16S rRNA sequencing. This organism was found to
decolorize 87 % of Mordant Black 17 at 100 mg l−1 under shake culture condition compared to
92 % under stationary culture condition. Maximum degradation of the dye by M. osloensis was
achieved when the mineral salt medium was supplemented with 0.5 % glucose and 0.1 %
ammonium nitrate at 35 °C. Degradation of dye was found to follow first order kinetics with the
k value of 0.06282 h−1 and a R2 value of 0.955. Analyses for the identification of intermediate
compounds confirmed the presence of naphthalene, naphthol, naphthoquinone, salicylic acid and
catechol. Based on this finding a probable pathway for the degradation of Mordant Black 17 by
M. osloensis has been proposed.
Keywords: Moraxella osloensis, Biodegradation, Mordant Black 17, Kinetics, Pathway
Anaisell Reyes-César1, Ángel E. Absalón1, Francisco J. Fernández2, Juan Manuel
González3 and Diana V. Cortés-Espinosa1. (1Instituto Politécnico Nacional, Centro de
Investigación en Biotecnología Aplicada, Carretera Federal Santa Inés TecuexcomacTepetitla Km 1.5, C.P. 90700 Tepetitla de Lardizabal, Tlaxcala, Mexico, 2Departamento de
Biotecnología, Universidad Autónoma Metropolitana-Iztapalapa, San Rafael Atlixco No.
186, Col. Vicentina, 09340 Mexico, DF, Mexico, 3Instituto Politécnico Nacional, Centro de
Biotecnología Genómica, Boulevard del Maestro S/N esq. Elías Piña, Col. Narciso
Mendoza, C.P. 88710 Cd. Reynosa, Tamaulipas, Mexico. Email: dcortes@ipn.mx).
Biodegradation of a mixture of PAHs by non-ligninolytic fungal strains isolated from crude
oil-contaminated soil. World Journal of Microbiology and Biotechnology, Volume 30 (3)
(2014): 999-1009
Nine native non-ligninolytic fungal strains were isolated from Maya crude oil-contaminated soil
and selected based on their ability to grow and use crude oil and several polycyclic aromatic
hydrocarbons (PAHs) as carbon source, for their application to PAH removal in soil. The fungi
were identified by PCR amplification of intergenic transcribed sequences regions and
microbiological techniques, and results showed them to be part of the genera Fusarium,
Neurospora, Aspergillus, Scedosporium, Penicillium, Neosartorya and Talaromyces. A primary
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selection of fungi was made in minimal medium plates, considering the tolerance to different
concentrations of PAHs for each strain. The radial extension rate exhibited significant
differences (p < 0.05) from 200 to 1,000 mg of PAHs mixture l−1. A secondary selection of
Aspergillus terreus, Talaromyces spectabilis, and Fusarium sp. was achieved based on their
tolerance to 2,000 mg of a mixture of Phenanathrene and Pyrene kg−1 of soil in a solid-state
microcosm system for 2 weeks. The percentage of PAH removal obtained by the three strains
was approximately 21 % of the mixture.
Keywords: Polycyclic aromatic hydrocarbons (PAHs), Phenanthrene, PyreneIntergenic
transcribed sequences (ITS), Soil bioremediation, Non-ligninolytic fungi
S. R. Vijayalakshmidevi1 and Karuppan Muthukumar1. (1Department of Chemical
Engineering, Alagappa College of Technology, Anna University, Chennai, 600 025, India.
Email: muthukumar@annauniv.edu). Biodegradation of malachite green by
Ochrobactrum sp. World Journal of Microbiology and Biotechnology, Volume 30 (2)
(2014): 429-437
This study presents the biodegradation of malachite green (MG), a triphenylmethane dye, using a
novel microorganism isolated from textile effluent contaminated environment. The organism
responsible for degradation was identified as Ochrobactrum sp JN214485 by 16S rRNA analysis.
The effect of operating parameters such as temperature, pH, immobilized bead loading, and
initial dye concentration on % degradation was studied, and their optimal values were found to
be 30 °C, 6, 20 g/L and 100 mg/L, respectively. The analysis showed that the extracellular
enzymes were responsible for the degradation. The biodegradation of MG was confirmed by
UV–visible spectroscopic and FTIR analysis. The phytotoxicity test concluded that the
degradation products were less toxic compared to MG. The kinetics of biodegradation was
studied and the activation energy was found to be 10.65 kcal/mol.
Keywords: Malachite green, Ochrobactrum sp., Biodegradation, Textile effluent isolate,
Kinetics
Lateef B. Salam1 , Oluwafemi S. Obayori1 and Nojeem O. Olatoye1. (1Department of
Microbiology, Faculty of Science, Lagos State University, Ojo, Lagos, Nigeria. Email:
babssalaam@yahoo.com). Biodegradation of anthracene by a novel actinomycete,
Microbacterium sp. isolated from tropical hydrocarbon-contaminated soil. World Journal
of Microbiology and Biotechnology, Volume 30 (1) (2014): 335-341
A novel anthracene-degrading Gram-positive actinomycete, Microbacterium sp. strain SL10 was
isolated from a hydrocarbon-contaminated soil at a mechanical engineering workshop in Lagos,
Nigeria. The polluted soil had an unusually high total hydrocarbon content of 157 g/kg and
presence of various heavy metals. The isolate tolerated salt concentration of more than 4 %. It
resisted cefotaxime, streptomycin and ciprofloxacin, but susceptible to meropenem, linezolid and
vancomycin. The isolate exhibited growth rate and doubling time of 0.82 days-1 and 0.84 days,
respectively on anthracene. It degraded 57.5 and 90.12 % of anthracene within 12 and 21 days,
respectively while the rate of anthracene utilization by the isolate was 4.79 mg l-1 d-1. To the best
of our knowledge, this is the first report of isolation and characterization of anthracenedegrading Microbacterium sp.
Keywords: Biodegradation, Anthracene, Hydrocarbon-contaminated soil, Microbacterium
140

Abstract Vol. No. 24, June 2014

ENVIS Centre on Environmental Biotechnology

Juan A. Ascacio-Valdés1, José J. Buenrostro1, Reynaldo De la Cruz1, Leonardo Sepúlveda1,
Antonio F. Aguilera2, Arely Prado3, Juan C. Contreras1, Raúl Rodríguez1 andCristóbal N.
Aguilar1,*. (1Food Research Department, School of Chemistry, Universidad Autónoma de
Coahuila, Coahuila, México, 2Department of Food Science and Technology Animal Science
Division, Universidad Autónoma Agraria “Antonio Narro”, Coahuila, México, 3Division of
Biological and Health Sciences, Department of Biotechnology, Universidad Autónoma
Metropolitana, Mexico City, México. *Correspondence: Prof. C.N. Aguilar, Department of
Food Science and Technology, Universidad Autónoma de Coahuila, Saltillo 25280,
Coahuila, México, E-mail: cristobal.aguilar@uadec.edu.mx). Fungal biodegradation of
pomegranate ellagitannins. Journal of Basic Microbiology, Volume 54 (1) (2014): 28–34
Ellagitannins (ETs) are phytochemicals derived from secondary metabolism associated to
defense system, with complex chemical structures, which have high participation during all
stages of protection against microbial infection. In this study, we report the fungal
biodegradation of a bioactive ET, named punicaline which was recovered and purified from
pomegranate peels and used as carbon source in solid-state culture (SSC) using polyurethane as
solid support. SSC was kinetically monitored during 36 h of incubation time. ETs and glycosides
consumption were spectrophotometrically determined. Ellagic acid (EA) accumulation was
analyzed by HPLC. Several enzymatic activities were assayed (cellulase, xylanase, βglucosydase, polyphenoloxidase, tannase, and ET hydrolyzing activities). The consumption
levels of ETs and glycosides were 66 and 40%, while EA accumulation reached 42.02 mg g−1. A
differential pattern of enzymatic activities was found; evidence from our studies suggests that the
ET hydrolyzing activity is directly associated to EA accumulation, and production of this
enzyme may represent the most critical step to successfully develop a bioprocess for production
of an important bioactive compound, the EA.
Keywords: Aspergillus niger; Solid-state culture; Ellagitannin; Biodegradation
Jaqueline Matos Cruz1, Ivo Shodji Tamada1, Paulo Renato Matos Lopes1, Renato Nallin
Montagnolli1 and Ederio Dino Bidoia1. (1Departamento de Bioquímica e Microbiologia,
Instituto de Biociências, UNESP—Univ Estadual Paulista, Av. 24A, 1515, 13506-900 Rio
Claro, SP, Brazil. Email: ederio@rc.unesp.br). Biodegradation and Phytotoxicity of
Biodiesel, Diesel, and Petroleum in Soil. Water, Air, & Soil Pollution, Volume 225 (2014):
1962
The study aimed to investigate the biodegradation of contaminated soil with biodiesel, diesel,
and petroleum by autochthonous soil microorganisms and also enriched with Bacillus subtilis by
means of colorimetric method. The phytotoxicity was evaluated in recently contaminated soil
and after 240 days to ensure the decrease of toxicity. The biodegradation assessment was carried
out with redox 2,6-dichlorophenol indophenol (DCPIP) indicator and by the extraction of the
contaminant in the soil with hexane. The amount of contaminant extracted from recently
contaminated soil was compared to the amount found on the buried samples for 240 days. The
phytotoxicity rates were evaluated by the use of Lactuca sativa seeds. Values of root and
hypocotyl elongation were subjected to analysis of variance using the Kruskal-Wallis test. The
results revealed that the autochthonous microorganisms were active on recently contaminated
soil with biodiesel, because all biodiesel was biodegraded. Hence, only 0.001 g of biodiesel was
extracted, and the phytotoxicity decreased after 240 days. On the other hand, the contaminated
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soil with diesel and petroleum was little active in 2,6-DCPIP test, and consequently, there was a
large contaminant amount in soil after 240 days. Furthermore, petroleum and diesel were
phytotoxic after biodegradation. The complex composition of the petroleum and diesel requires
interactions of the microbial community able to biodegrade hydrocarbons and also metabolites
from biodegradation. The naturally present microorganisms in the soil were capable of degrading
the pollutant as much as the samples enriched with B. subtilis. The 2,6-DCPIP test is a simple
and inexpensive methodology to analyze the potential biodegradation of all microorganisms of
the soil and if the inoculation of the biodegrading microorganisms it will be necessary.
Therefore, it would be helpful in bioremediation strategies.
Keywords: Colorimetry, Bacillus subtilis, Hydrocarbons, 2,6-dichlorophenol indophenol
H. H. León-Santiesteban1, K. Wrobel2, L. A. García1, S. Revah3 and A. Tomasini1.
(1Department of Biotechnology, Universidad Autónoma Metropolitana-Iztapalapa, ApdoPostal 55-535, 09340 Mexico, Distrito Federal, Mexico, 2Department of Chemistry,
Universidad de Guanajuato, L. de Retana 5, 36000 Guanajuato, Mexico, 3Departament of
Processes and Technology, Universidad Autónoma Metropolitana-Cuajimalpa, 11950
Mexico, Distrito Federal, Mexico. Email: atc@xanum.uam.mx). Pentachlorophenol
Sorption by Rhizopus oryzae ENHE: pH and Temperature Effects. Water, Air, & Soil
Pollution, Volume 225 (2014): 1947
In this work, the sorption of pentachlorophenol (PCP) by non-viable biomass of Rhizopus oryzae
ENHE was evaluated. The kinetics and isotherm studies were performed at pH 5.0, 6.0, and 8.0.
The point of zero charge of the biomass was determined; this value allowed us to explain the
changes of pH during sorption studies. The analyzed experimental kinetic data revealed that
Ho’s model adjusted better to the experimental data than Lagergren’s model. PCP sorption was
fast; an equilibrium sorption time was reached within 30 min, regardless of pH. PCP sorption at
pH 5.0 and 6.0 was better described by the Freundlich isotherm than by the Langmuir isotherm.
In contrast, at pH 8.0, the Langmuir isotherm describes better the PCP sorption. Sorption data
showed that at pH 5.0 and 6.0, the sorption capacity of PCP was higher than at pH 8.0. Sorption
of PCP by the fungal biomass occurred spontaneously; it was endothermic and due to physical
sorption. Finally, FT-IR analysis of the dried biomass indicated that amino and hydroxyl groups
were involved in the sorption of PCP. This work is one of the few reporting the effect of pH and
temperature on the sorption of PCP by microbial biomass from a filamentous fungus belonging
to the genus Rhizopus.
Keywords: PCP sorption, R. oryzae, Sorption isotherm, pHpzc of biomass, Physical sorption
Hoang Thi Thanh Thuy1 and Tu Thi Cam Loan1. (1Hochiminh City University of Natural
Resources and Environment, 236B Le Van Sy, Tanbinh District, Hochiminh City, Vietnam.
Email: hengthuy@yahoo.de). Degradation of Selected Pharmaceuticals in Coastal Wetland
Water and Sediments. Water, Air, & Soil Pollution, Volume 225 (2014): 1940
Ciprofloxacin, griseofulvin, and rifampicin are three human antibiotics that are also widely used
in the shrimp culture of Cangio coastal wetland (Vietnam, 10° 24’ 38” N, 106° 57’ 17” E). They
have been detected in shrimp larvae pond and receiving water bodies. However, the
environmental fate of these antibiotics in coastal wetland milieu is currently unknown. The aim
of this study was to determine the degradation potential of these antibiotics in water and
sediments from Cangio coastal wetlands. The effects of light, microbial activities, and presence
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of sediments on the degradation of all three antibiotics were investigated in “water-only” and
“water–sediment” experiments. Results indicate that the environmental fate of those antibiotics
was quite complex. Photodegradation seemed to play a major role in “water-only” system, since
shorter t1/2 was observed for ciprofloxacin, griseofulvin, and rifampicin, with light than in the
dark, for both sterile and non-sterile conditions. Biodegradation played a minor role in the
disappearance of the antibiotics and was overlaid by photodegradation. In addition, sorption to
sediment was of major importance for antibiotics, especially for ciprofloxacin and rifampicin.
The t1/2 of these antibiotics in aqueous phase of “water–sediment” system was higher than for
“water-only” experiments, indicating that a part of antibiotics were adsorbed by sediment. The
biodegradation did not play a major role on sediment sorption of CIP and RIF, since no
statistically significant differences between non-sterile and sterile conditions were observed.
Only for GRI, the impact of the biodegradation to the sediment sorption could be found and led
to the weak affinity to sediment sorption of this antibiotic. All three antibiotics were more
sensitive to photodegradation than to biodegradation; however, the degradation rate was low. In
addition, the sorption by sediment occurred also with a slow rate, so these antibiotics could
recalcitrant persist in the coastal wetland environment.
Keywords: Coastal wetland, Environmental fate, Antibiotics, Ciprofloxacin, Griseofulvin,
Rifampicin
Zee Chuang Teh1 and Tony Hadibarata1. (Institute of Environmental and Water Resource
Management, Faculty of Civil Engineering, Universiti Teknologi Malaysia, 81310 UTM
Skudai, Johor Bahru, Johor, Malaysia. Email: hadibarata@utm.my). Enhanced
Degradation of Pyrene and Metabolite Identification by Pleurotus eryngii F032. Water,
Air, & Soil Pollution, Volume 225 (2014): 1909
Pyrene, a four-ring polycyclic aromatic hydrocarbon that is highly resistant to degradation,
persists in the environment and exerts its harmful effects toward humans, flora, and fauna when
accumulated to a certain level. The ineffectiveness of conventional physical–chemical treatment
methods has urged the emergence of biological treatments to degrade pyrene that persists in the
environment. In this study, Pleurotus eryngii F032 was originally isolated from our laboratory
due to its ability to degrade pyrene. Optimum conditions for pyrene degradation were
determined using five different parameters, including pyrene concentration, incubation
temperature, pH, agitation, and rhamnolipid concentration. The culture was incubated for 7, 15,
23, and 30 days, respectively, followed by pyrene extraction for degradation analysis. Results
show that lower pyrene concentration requires less time for degradation by P. eryngi F032.
Moreover, more time is needed for degradation when higher concentration is used, resulting in
slower degradation. Optimum pyrene degradation conditions by P. eryngii F032 have been
recorded at 40 °C incubation temperature, pH 3, and 2.5 % of rhamnolipid concentration with an
agitation speed of 120 rpm. The capability of P. eryngii F032 to utilize pyrene as carbon and
energy source depends on the presence of ligninolytic enzymes. The formation of protocatechuic
acid resulting from pyrene degradation was detected via GC-MS analysis, which was further
confirmed through spectrophotometric analysis.
Keywords: Carcinogenic, Ligninolytic enzymes, Pleurotus eryngi F032, Pyrene, Protocatechuic
acid
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Amirhossein Malakahmad1 , Farhana Abd Lahin1 and Witton Yee1. (1Civil Engineering
Department, Faculty of Engineering, Universiti Teknologi PETRONAS (UTP), Tronoh,
Perak, 31750, Malaysia. Email: amirhossein@petronas.com.my). Biodegradation of HighStrength Palm Oil Mill Effluent (POME) through Anaerobes Partitioning in an Integrated
Baffled Reactor Inoculated with Anaerobic Pond Sludge. Water, Air, & Soil Pollution,
Volume 225(2014): 1883
Performance of a laboratory-scale integrated baffled reactor for the treatment of raw palm oil
mill effluent (POME) was investigated. Initially, the reactor was fed with diluted POME
(COD = 1,830 mg/L and OLR = 0.46 g COD/L day) which was then increased gradually to
actual concentration (COD = 45,500 mg/L and OLR = 11.38 g COD/L day). Reactor operation
was studied in two different hydraulic retention times (HRTs) (4 and 6 days) using POME with
no effluent-recycled feed and after alkalinity supplementation. Chemical oxygen demand (COD)
removal of 79 and 83 % at an HRT of 4 and 6 days were attained at the highest organic loading
rate (OLR = 11.38 g COD/L day). The presence of Arcella-like and Metopus-like species and pH
profile in the bioreactor’s compartments imply that anaerobic system is active in the reactor
throughout the study. Use of methanogen-enriched inocula, smooth OLR augmentation, and
appropriate separation of acidogens and methanogens in the reactor were the reasons for
satisfactory performances of the system.
Keywords: Biotreatment, Alkalinity supplementation, Organic loading rate augmentation
German Zafra1, Ángel E. Absalón1, Ma. Del Carmen Cuevas2 and Diana V. CortésEspinosa1 (1CIBA-Tlaxcala, Instituto Politécnico Nacional, Carretera Estatal San Inés
Tecuexcomac-Tepetitla Km 1.5, 90700 Tepetitla de Lardizabal, Tlaxcala, México,
2
Universidad Veracruzana, Campus Coatzacoalcos, Chihuahua No. 803 Esq. México Col.
Petrolera, 96500 Coatzacoalcos, Veracruz, México. Email: dcortes@ipn.mx). Isolation and
Selection of a Highly Tolerant Microbial Consortium with Potential for PAH
Biodegradation from Heavy Crude Oil-Contaminated Soils. Water, Air, & Soil Pollution,
Volume 225 (2014): 1826
A degrading microbial consortium highly tolerant to three-, four- and five-ring polycyclic
aromatic hydrocarbons (PAHs) was selected from 50 fungal and bacterial isolates obtained from
crude oil-contaminated soils. Morphological and molecular studies indicated that isolated fungi
belonged to genera Aspergillus, Penicillium, Fusarium, Trichoderma, Scedosporium, and
Acremonium and bacteria to Pseudomonas, Klebsiella, Bacillus, Enterobacter, Streptomyces,
Stenotrophomonas, Kocuria, and Delftia genera. Individual fungal and bacterial isolates were
evaluated for their potential to tolerate high concentrations of different molecular weight PAHs,
as phenantrene (Phe), pyrene (Pyr), and benzo[a]pyrene (BaP) by surface plate assays, showing
significant differences in extension rates for fungi and inhibition ratios for bacteria when both
were exposed to 0–6,000 mg of PAHs per liter. Trichoderma asperellum H15, Aspergillus
nomius H7, Aspergillus flavus H6, Pseudomonas aeruginosa B7, Klebsiella sp. B10, and
Stenotrophomonas maltophilia B14 grew using PAHs as sole carbon source and presented a
remarkably high tolerance to PAHs, up to 6,000 mg l−1. The consortium composed of 12 fungal
and bacterial PAH-tolerant isolates for the bioremediation of a PAH-contaminated soiled to a
removal of 87.76 % Phe, 48.18 % Pyr, and 56.55 % BaP after 14 days. The degrading microbial
consortium presented high potential for bioremediation and may be useful for the treatment of
sites polluted with PAHs due to their elevated tolerance to high molecular weight (HMW) PAHs
and their capacity to utilize them as energy source. This is the first study which evaluated the
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microbial tolerance to extreme concentrations of PAHs, resulting in a degrading consortium and
highly tolerant consortium compared with those reported in other studies, where the
concentrations tested are low.
Keywords: Polycyclic aromatic hydrocarbons (PAHs), Microbial tolerance, Bioremediation,
Degrading consortium, Microbial diversity, Heavy crude oil
Tisana Nitisakulkan1, Shota Oku1, Daizo Kudo2, Yutaka Nakashimada1, Takahisa Tajima1,
Alisa S. Vangnai3, 4, Junichi Kato1 (1 Department of Molecular Biotechnology, Graduate
School of Advanced Sciences of Matter, Hiroshima University, Higashi-Hiroshima,
Hiroshima 739-8530, Japan, 2 Biotechnical Development Center, MicroBiopharma Japan
Co., Ltd., Nakaizumi, Iwata, Shizuoka 438-0078, Japan, 3 Department of Biochemistry,
Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand, 4 Center of
Excellence for Environmental and Hazardous Waste Management (EHWM),
Chulalongkorn University, Bangkok 10330, Thailand).Degradation of chloroanilines by
toluene dioxygenase from Pseudomonas putida T57. Journal of Bioscience and
Bioengineering, Volume 117 (3) (2014): 292–297
In this study, we investigated the ability of Pseudomonas putida toluene dioxygenase to oxidize
chloroanilines. Toluene-induced P. putida T57 cells degraded 4-chloroaniline (4CA) more
rapidly than toluene-non-induced cells, suggesting that toluene dioxygenase pathway was
involved in 4CA degradation. Escherichia coli harboring P. putida T57 genes encoding toluene
dioxygenase complex (todC1C2BA) showed 4CA degradation activity, demonstrating that
toluene dioxygenase oxidizes 4CA. Thin-layer chromatography (TLC) and mass spectrometry
(MS) analyses identified 4-chlorocatechol and 2-amino-5-chlorophenol as reaction products,
suggesting that toluene dioxygenase catalyzes both 1,2- and 2,3-dioxygenation of 4CA. A
plasmid containing the entire tod operon (todC1C2BADE) was introduced to P. putida T57 to
enhance its ability to degrade 4CA. Resulting P. putida T57 (pHK-C1C2BADE) showed 250fold higher 4CA degradation activity than P. putida T57 parental strain. P. putida T57 (pHKC1C2BADE) degraded 2-chloroaniline (2CA), 3-chloroaniline (3CA), and 3,4-dichloroaniline
(34DCA) as well as 4CA, but not 3,5-dichloroaniline (35DCA). The order of the degradation
rate was: 4CA > 3CA > 2CA > 34DCA.
Keywords: Chloroaniline; Biodegradation; Toluene dioxygenase; Pseudomonas putida;
Oxidative deamination
Chusnul Hidayat, Pudji Hastuti, Avita Kusuma Wardhani, Lana Santika Nadia. (Graduate
Program on Estate Crop Product Technology, Universitas Gadjah Mada, Jl. Flora,
Bulaksumur, Yogyakarta 55281, Indonesia). Method of phorbol ester degradation in
Jatropha curcas L. seed cake using rice bran lipase. Journal of Bioscience and
Bioengineering, Volume 117(3) (2014): 372–374
A novel enzymatic degradation of phorbol esters (PE) in the jatropha seed cake was developed
using lipase. Cihera rice bran lipase had the highest ability to hydrolyze PE, and reduced PE to a
safe level after 8 h of incubation. Enzymatic degradation may be a promising method for PE
degradation.
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Keywords: Phorbol ester; Enzymatic degradation; Lipase; Rice bran; Jatropha curcas
Kadarkarai Govindana, Mohan Rajab, c, Michael Noela, E.J. Jamesa. (a Water Research
Laboratory, Water Institute, Karunya University, Coimbatore 641114, Tamil Nadu, India,
b
Centre for Research in Materials Sciences and Thermal Management, Karunya School of
Mechanical Sciences, Karunya University, Coimbatore 641114, Tamil Nadu, India,
c
Department of Biotechnology, Karunya University, Coimbatore 641114, Tamil Nadu,
India). Degradation of pentachlorophenol by hydroxyl radicals and sulfate radicals using
electrochemical activation of peroxomonosulfate, peroxodisulfate and hydrogen peroxide.
Journal of Hazardous Materials, Volume 272 (2014): 42–51
The present study is to investigate the reactivity of free radicals (SO4 − and HO) generated from
common oxidants (peroxomonosulfate (PMS), peroxodisulfate (PDS) and hydrogen peroxide
(HP)) activated by electrochemically generated Fe2+/Fe3+ ions which furthermore are evaluated
to destroy pentachlorophenol (PCP) in aqueous solution. The effect of solution pH and amount
of oxidants (PMS, PDS and HP) in electrocoagulation (EC) on PCP degradation is analyzed in
detail. The experimental results reveal that, optimum initial solution pH is 4.5 and PMS is more
efficient oxidant addition in EC. 75% PCP degradation is achieved at 60 min electrolysis time
from PMS assisted EC. According to the first order rate constant, faster PCP degradation rate is
obtained by PMS assisted EC. The PCP degradation rate by oxidant assisted EC is observed in
the following order: EC/PMS > EC/PDS > EC/HP > EC. Further to identify the influences of
experimental factors involved in PCP degradation by oxidant assisted EC, an experimental
design based on an orthogonal array (OA) L9 (33) is proposed using Taguchi method. The factors
that most significantly affect the process robustness are identified as A (oxidant) and B (pH)
which together account for nearly 86% of the variance.
Keywords: Fe electrode; Oxidants assisted
Pentachlorophenol degradation; Taguchi analysis

electrocoagulation;
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Marco A. Quiroza, José L. Sánchez-Salasa, Silvia Reynaa, Erick R. Bandalaa, Juan M.
Peralta-Hernándezb, Carlos A. Martínez-Huitlec. (a Universidad de las Américas Puebla,
Grupo de Investigación en Energía y Ambiente, ExHda. Sta. Catarina Martir s/n, Cholula
72820, Puebla, Mexico, b Centro de Innovación Aplicada en Tecnologías Competitivas,
Departamento de Investigación Ambiental Omega-201, Fraccionamiento Industrial Delta,
León 37545, Guanajuato, Mexico, c Universidade Federal do Rio Grande do Norte, CCET
– Institute of Chemistry, Lagoa Nova, CEP 59.072-970 Natal, RN, Brazil). Degradation of
1-hydroxy-2,4-dinitrobenzene from aqueous solutions by electrochemical oxidation: Role of
anodic material. Journal of Hazardous Materials, Volume 268 (2014): 6–13
Electrochemical oxidation (ECOx) of 1-hydroxy-2,4-dinitrobenzene (or 2,4-dinitrophenol: 2,4DNP) in aqueous solutions by electrolysis under galvanostatic control was studied at Pb/PbO2,
Ti/SnO2, Ti/IrxRuySnO2 and Si/BDD anodes as a function of current density applied. Oxidative
degradation of 2,4-DNP has clearly shown that electrode material and the current density applied
were important parameters to optimize the oxidation process. It was observed that 2,4-DNP was
oxidized at few substrates to CO2 with different results, obtaining good removal efficiencies at
Pb/PbO2, Ti/SnO2 and Si/BDD anodes. Trends in degradation way depend on the production of
hydroxyl radicals (OH) on these anodic materials, as confirmed in this study. Furthermore,
HPLC results suggested that two kinds of intermediates were generated, polyhydroxylated
intermediates and carboxylic acids. The formation of these polyhydroxylated intermediates
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seems to be associated with the denitration step and substitution by OH radicals on aromatic
rings, this being the first proposed step in the reaction mechanism. These compounds were
successively oxidized, followed by the opening of aromatic rings and the formation of a series of
carboxylic acids which were at the end oxidized into CO2 and H2O. On the basis of these
information, a reaction scheme was proposed for each type of anode used for 2,4-D oxidation.
Keywords: Hydroxyl radicals; Electrode activity; 2,4-Dinitrophenol; Electro-oxidation
Y.F. Raoa, Liang Qua, Haisong Yanga, W. Chub. (a Department of Environmental Science
and Engineering, Xi’an Jiaotong University, Xi’an 710049, China, b Department of Civil
and Environmental Engineering, The Hong Kong Polytechnic University, Hung Hom,
Kowloon, Hong Kong). Degradation of carbamazepine by Fe(II)-activated persulfate
process. Journal of Hazardous Materials, Volume 268 (2014): 23–32
Experimental studies were conducted to investigate the oxidative degradation of carbamazepine
(CBZ), one of the most frequently detected pharmaceuticals in various waters, by Fe(II)activated persulfate process. Results show that the Fe2+/S2O82− process is very effective for the
elimination of CBZ and characterized by a two-stage kinetics (a rapid initial decay followed by a
retardation stage). CBZ degradation reaction was observed to be pH dependent and the optimum
pH is 3.0 in the range of 2.00–7.87. The concentration of Fe2+ and S2O82− exhibited a noticeable
influence on CBZ removal efficiency, where [S2O82−] exerted more significant effects than that
of [Fe2+]. The optimal molar ratio of CBZ, Fe2+, and S2O82− is found to be 1:5:40. The effect of
various inorganic anions on CBZ removal was also evaluated under the optimal conditions. The
anions NO3−, SO42− and H2PO4-caused a negative effect on the performance of this process,
while Cl− interestingly accelerated CBZ degradation. The higher the Cl− concentration, the faster
the CBZ decay rate. The intermediates were identified during CBZ degradation with and without
the presence of Cl−. The evolution of intermediates for these two scenarios was compared. The
decay pathways of CBZ were proposed accordingly.
Keywords: Carbamazepine; Kinetics; Sulfate radicals; Decay pathways
Tiago M. Martinsa, Oscar Núñezb, Hector Gallart-Ayalab, Maria Cristina Leitãoa, Maria
Teresa Galceranb, Cristina Silva Pereiraa. (a Instituto de Tecnologia Química e Biológica,
Universidade Nova de Lisboa, Av. da República, 2780-157 Oeiras, Portugal, b Department
of Analytical Chemistry, University of Barcelona, Diagonal 645, E-08028 Barcelona,
Spain). New branches in the degradation pathway of monochlorocatechols by Aspergillus
nidulans: A metabolomics analysis. Journal of Hazardous Materials, Volume 268 (2014):
264–272
A collective view of the degradation of monochlorocatechols in fungi is yet to be attained,
though these compounds are recognised as key degradation intermediates of numerous
chlorinated aromatic hydrocarbons, including monochlorophenols. In the present contribution we
have analysed the degradation pathways of monochlorophenols in Aspergillus nidulans using
essentially metabolomics. Degradation intermediates herein identified included those commonly
reported (e.g. 3-chloro-cis,cis-muconate) but also compounds never reported before in fungi
revealing for 4-chlorocatechol and for 3-chlorocatechol unknown degradation paths yielding 3chlorodienelactone and catechol, respectively. A different 3-chlorocatechol degradation path led
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to accumulation of 2-chloromuconates (a potential dead-end), notwithstanding preliminary
evidence of chloromuconolactones and protoanemonin simultaneous formation. In addition,
some transformation intermediates, of which sulfate conjugates of monochlorophenols/chlorocatechols were the most common, were also identified. This study provides
critical information for understanding the role of fungi in the degradation of chlorinated aromatic
hydrocarbons; furthering their utility in the development of innovative bioremediation strategies.
Keywords: Chlorinated aromatic hydrocarbons; Monochlorophenols; Monochlorocatechols;
Aspergillus nidulans; Biodegradation; Metabolic pathway
Pankaj Kumar Arora, Alok Srivastava, Vijay Pal Singh. (Department of Plant Science,
Faculty of Applied Sciences, MJP Rohilkhand University, Bareilly, India). Bacterial
degradation of nitrophenols and their derivatives. Journal of Hazardous Materials,
Volume 266 (2014): 42–59
This review intends to provide an overview of bacterial degradation of nitrophenols (NPs) and
their derivatives. The main scientific focus is on biochemical and genetic characterization of
bacterial degradation of NPs. Other aspects such as bioremediation and chemotaxis correlated
with biodegradation of NPs are also discussed. This review will increase our current
understanding of bacterial degradation of NPs and their derivatives.
Keywords: Biodegradation; Bioremediation; Chemotaxis; Nitrophenol
X.J. Ma, X.F. Yang, X. Zheng, L. Lin, L.H. Chen, L.L. Huang, S.L. Cao. (College of
Materials Engineering, Fujian Agriculture and Forestry University, Fuzhou 350002,
China). Degradation and dissolution of hemicelluloses during bamboo hydrothermal
pretreatment. Bioresource Technology, Volume 161(2014): 215–220
To elucidate the hemicelluloses degradation and dissolution during hydrothermal pretreatment,
hemicelluloses separated from both hydrolysate and pretreated substrate were investigated.
Along with the pretreatment proceeding, some hemicelluloses fractions dissolved and diffused
into the bulk liquor; MW (molecular weight) of these hemicelluloses fractions increased first and
then decreased as well as amount of the fractions. Based on the definition of MW of the soluble
hemicellulose, it has been concluded that some insoluble hemicellulose fractions appeared in the
hydrolysate. In contrast, the hemicellulose degradation occurred continually and had been
observed by the gradual decrease of MW of the hemicellulose isolated from pretreated substrate.
Lingering dissolution at the later stage might attribute to the facts that some soluble fractions
were still entrapped in the substrate. 5–15% hemicellulose fractions remained in the pretreated
substrate at the later stage were composed of soluble species.
Keywords: Bamboo; Hydrothermal pretreatment; Hemicelluloses; MW
Urooj Zafara, Petrus Nzeramb, Adrian Langarica-Fuentesa, Ashley Houldena, Alan
Heyworthc, Alberto Saianid, Geoff D. Robsona. ( a Faculty of Life Sciences, Michael Smith
Building, University of Manchester, Manchester M13 9PT, UK, b School of Chemical
Engineering and Analytical Science, Faculty of Engineering and Physical Sciences,
University of Manchester, Manchester M60 1QD, UK, c The TEG Group PLC, Westmarch
House, 42 Eaton Avenue, Chorley PR7 7NA, UK, d School of Materials, Faculty of
Engineering and Physical Sciences, University of Manchester, Manchester M13 9PL, UK).
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Biodegradation of polyester polyurethane during commercial composting and analysis of
associated fungal communities. Bioresource Technology, Volume 158 (2014): 374–377
In this study the biodegradation of polyurethane (PU) during the maturation stage of a
commercial composting process was investigated. PU coupons were buried in the centre and at
the surface of a 10 m high compost pile. Fungal communities colonising polyester PU coupons
were compared with the native compost communities using culture based and molecular
techniques. Putative polyester PU degrading fungi were ubiquitous in compost and rapidly
colonised the surface of polyester PU coupons with significant deterioration. As the temperature
decreased, fungal diversity in the compost and on the surface of the polyester PU coupons
increased and selection of fungal community on the polyester PU coupons occurs that is
different from the surrounding compost.
Keywords: Polyurethane; Plastics; Biodegradation; Compost; Thermophilic fungi
Han-Jung Kuoa, Zhi-Yu Weia, Pei-Chun Lua, Pung-Ling Huangb,c and Kung-Ta Leea.
(aDepartment of Biochemical Science and Technology, National Taiwan University, Taipei,
Taiwan, bDepartment of Horticulture and Landscape Architecture, National Taiwan
University, Taipei, Taiwan, cGraduate Institute of Biotechnology, Chinese Culture
University, Taipei, Taiwan). Bioconversion of Pinoresinol into Matairesinol by Use of
Recombinant Escherichia coli. Appl. Environ. Microbiol.,Volume 80 (9) (2014): 2687-2692
Lignans, a class of dimeric phenylpropanoid derivative found in plants, such as whole grains and
sesame and flax seeds, have anticancer activity and can act as phytoestrogens. The lignans
secoisolariciresinol and matairesinol can be converted in the mammalian proximal colon into
enterolactone and enterodiol, respectively, which reduce the risk of breast and colon cancer. To
establish an efficient bioconversion system to generate matairesinol from pinoresinol, the genes
encoding pinoresinol-lariciresinol reductase (PLR) and secoisolariciresinol dehydrogenase
(SDH) were cloned from Podophyllum pleianthum Hance, an endangered herb in Taiwan, and
the recombinant proteins, rPLR and rSDH, were expressed in Escherichia coli and purified. The
two genes, termed plr-PpH and sdh-PpH, were also linked to form two bifunctional fusion
genes, plr-sdh and sdh-plr, which were also expressed in E. coli and purified. Bioconversion in
vitro at 22°C for 60 min showed that the conversion efficiency of fusion protein PLR-SDH was
higher than that of the mixture of rPLR and rSDH. The percent conversion of (+)-pinoresinol to
matairesinol was 49.8% using PLR-SDH and only 17.7% using a mixture of rPLR and rSDH.
However, conversion of (+)-pinoresinol by fusion protein SDH-PLR stopped at the intermediate
product, secoisolariciresinol. In vivo, (+)-pinoresinol was completely converted to matairesinol
by living recombinant E. coli expressing PLR-SDH without addition of cofactors.

Biosensor
Christina G. Siontorou and csiontor@unipi.gr. (Department of Industrial Management
and Technology, University of Piraeus, Karaoli and Dimitriou, Piraeus, GreeceAddress for
correspondence: Christina G. Siontorou, Department of Industrial Management and
Technology, University of Piraeus, Karaoli and Dimitriou 80, 18534 Piraeus, Greece. Tel:
+302104142368. E-mail: csiontor@unipi.gr). A methodological combined framework for
Abstract Vol. No. 24, June 2014

149

Department of Environmental Science, KU

roadmapping biosensor research: a fault tree analysis approach within a strategic
technology evaluation frame. Critical Reviews in Biotechnology, Volume 34(1) (2014): 3155
Biosensor technology began in the 1960s to revolutionize instrumentation and measurement.
Despite the glucose sensor market success that revolutionized medical diagnostics, and artificial
pancreas promise currently the approval stage, the industry is reluctant to capitalize on other
relevant university-produced knowledge and innovation. On the other hand, the scientific
literature is extensive and persisting, while the number of university-hosted biosensor groups is
growing. Considering the limited marketability of biosensors compared to the available research
output, the biosensor field has been used by the present authors as a suitable paradigm for
developing a methodological combined framework for “roadmapping” university research output
in this discipline. This framework adopts the basic principles of the Analytic Hierarchy Process
(AHP), replacing the lower level of technology alternatives with internal barriers (drawbacks,
limitations, disadvantages), modeled through fault tree analysis (FTA) relying on fuzzy
reasoning to count for uncertainty. The proposed methodology is validated retrospectively using
ion selective field effect transistor (ISFET) – based biosensors as a case example, and then
implemented prospectively membrane biosensors, putting an emphasis on the manufacturability
issues. The analysis performed the trajectory of membrane platforms differently than the
available market roadmaps that, considering the vast industrial experience in tailoring and
handling crystallic forms, suggest the technology path of biomimetic and synthetic materials.
The results presented herein indicate that future trajectories lie along with nanotechnology, and
especially nanofabrication and nano-bioinformatics, and focused, more on the science-path, that
is, on controlling the natural process of self-assembly and the thermodynamics of bioelementlipid interaction. This retained the nature-derived sensitivity of the biosensor platform, pointing
out the differences between the scope of academic research and the market viewpoint.
Keywords: Analytic hierarchy process, biosensors, fault tree analysis, fuzzy reasoning, systems
of innovation
Bintian Zhanga, b, Lili Luc, Qichang Huc, Feng Huangc, Zhang Lina, b. (a State Key
Laboratory of Structures, Fujian Institute of Research on the Structure of Matter, Chinese
Academy of Sciences, Fuzhou, Fujian 350002, China, b Key Laboratory of Design and
Assembly of Functional Nanostructures, Chinese Academy of Sciences, Fuzhou, Fujian
350002, China, c Key Laboratory of Optoelectronic Materials Chemistry and Physical
Chemistry, Fujian Institute of Research on the Structure of Matter, Chinese Academy of
Sciences, Fuzhou, Fujian 350002, China). ZnO nanoflower-based photoelectrochemical
DNAzyme sensor for the detection of Pb2+. Biosensors and Bioelectronics, Volume 56
(2014): 243–249
Lead contamination is now widespread, and exposure to lead may cause adverse effects on
human beings. In this study, a photoelectrochemical sensor based on flower-like ZnO
nanostructures was developed for Pb2+ detection, using a Pb2+-dependent DNAzyme as the
recognition unit and a double-strand DNA intercalator, Ru(bpy)2(dppz)2+ (bpy=2,2'-bipyridine,
dppz=dipyrido[3,2-a:2',3'-c] phenazine) as the photoelectrochemical signal reporter. The ZnO
nanoflower was fabricated on an indium tin oxide (ITO) electrode by the convenient
hydrothermal decomposition method. The morphology and photoelectrochemical property of the
ZnO nanoflowers were characterized by SEM, XRD and photocurrent measurements.
DNAzyme-substrate duplex was assembled on an ITO/ZnO electrode through electrostatic
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adsorption. In the presence of Pb2+, RNA-cleavage activity of the DNAzyme was activated and
its substrate strand was cleaved, resulting in the release of Ru(bpy)2(dppz)2+ from the DNA film
and the concomitant photocurrent decrease. The detection principle was verified by fluorescence
measurements. Under the optimized conditions, a linear relationship between photocurrent and
Pb2+ concentration was obtained over the range of 0.5–20 nM, with a detection limit of 0.1 nM.
Interference from other common metal ions was found negligible. Applicability of the sensor
was demonstrated by analyzing lead level in human serum and Pb2+ spiked water samples. This
facile and economical sensor system showed high sensitivity and selectivity, thus can be
potentially applied for on-site monitoring of lead contaminant.
Keywords: Lead contamination; Photoelectrochemical sensor; ZnO nanoflower; DNAzyme
Cunzheng Zhanga, b, Li Wangb, Zhui Tua, Xing Sunb, Qinghua Hea, Zhaojing Leib,
Chongxin Xub, Yuan Liub, Xiao Zhangb, Jingyi Yangb, Xianjin Liub, , Yang Xua. (a State
Key Laboratory of Food Science and Technology, Nanchang University, Nanjing East
Road 235, Nanchang 330047, China, b Key Laboratory of Control Technology and
Standard for Agro-product Safety and Quality, Ministry of Agriculture, Institute of Food
Safety, Jiangsu Academy of Agricultural Sciences, Zhongling Street 50, Nanjing 210014,
China). Organophosphorus pesticides detection using broad-specific single-stranded DNA
based fluorescence polarization aptamer assay. Biosensors and Bioelectronics, Volume 55
(2014): 216–219
An approach is developed to detect the organophosphorus pesticides via competitive binding to a
recombinant broad-specificity DNA aptamer with a molecular beacon (MB), the binding of the
MB to the aptamer results in the activation of a fluorescent signal, which can be measured for
pesticide quantification. Aptamers selected via the Systematic Evolution of Ligands by
Exponential Enrichment (SELEX) were structurally modified and truncated to narrow down the
binding region of the target, which indicated that loops of the aptamer contributed different
functions for different chemical recognition. Thereafter, a variant fused by two different
minimum functional structures, was clarified with broad specificity and increased affinity.
Further molecular docking and molecular dynamics simulations was conducted to understand the
molecular interaction between DNA structure and chemicals. 3D modeling revealed a hot spot
area formed by 3 binding sites, forces including hydrogen bonds and van der Waals interactions
appear to play a significant role in enabling and stabilizing the binding of chemicals. Finally, an
engineered aptamer based approach for the detection of organophosphorus pesticides was
successfully applied in a test using a real sample, the limit of quantification (LOQ) for phorate,
profenofos, isocarbophos, and omethoate reached 19.2, 13.4, 17.2, and 23.4 nM (0.005 mg L−1),
respectively.
Keywords: Organophosphorus pesticides; DNA aptamer; Molecular beacon
Yong Huang, Ming Shi, Limin Zhao, Shulin Zhao, Kun Hu, Zheng-Feng Chen, Jia Chen,
Hong Liang. (School of Chemistry and Pharmaceutical Sciences, Guangxi Normal
University, Guilin 541004, China). Carbon nanotube signal amplification for ultrasensitive
fluorescence polarization detection of DNA methyltransferase activity and inhibition.
Biosensors and Bioelectronics, Volume 54(2014): 285–291
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A versatile sensing platform based on multiwalled carbon nanotube (MWCNT) signal
amplification and fluorescence polarization (FP) is developed for the simple and ultrasensitive
monitoring of DNA methyltransferase (MTase) activity and inhibition in homogeneous solution.
This method uses a dye-labeled DNA probe that possess a doubled-stranded DNA (dsDNA) part
for Mtase and its corresponding restriction endonuclease recognition, and a single-stranded DNA
part for binding MWCNTs. In the absence of MTase, the dye-labeled DNA is cleaved by
restriction endonuclease, and releases very short DNA carrying the dye that cannot bind to
MWCNTs, which has relatively small FP value. However, in the presence of MTase, the specific
recognition sequence in the dye-labeled DNA probe is methylated and not cleaved by restriction
endonuclease. Thus, the dye-labeled methylated DNA product is adsorbed onto MWCNTs via
strong π–π stacking interactions, which leads to a significant increase in the FP value due to the
enlargement of the molecular volume of the dye-labeled methylated DNA/MWCNTs complex.
This provides the basic of a quantitative measurement of MTase activity. By using the MWCNT
signal amplification approach, the detection sensitivity can be significantly improved by two
orders of magnitude over the previously reported methods. Moreover, this method also has high
specificity and a wide dynamic range of over five orders of magnitude. Additionally, the
suitability of this sensing platform for MTase inhibitor screening has also been demonstrated.
This approach may serve as a general detection platform for sensitive assay of a variety of DNA
MTases and screening potential drugs.
Keywords: Multiwalled carbon nanotubes; Fluorescence polarization; Nanosensors; DNA
methyltransferase; Inhibition
Fenni Zhang, Qian Zhang, Diming Zhang, Yanli Lu, Qingjun Liu, Ping Wang. (Biosensor
National Special Laboratory, Key Laboratory for Biomedical Engineering of Education
Ministry, Department of Biomedical Engineering, Zhejiang University, Hangzhou,
Zhejiang Province 310027, PR China). Biosensor analysis of natural and artificial
sweeteners in intact taste epithelium. Biosensors and Bioelectronics, Volume 54 (2014):
385–392
Sweeteners are commonly used as food additives in our daily life, which, however, have been
causing a number of undesirable diseases since the last century. Therefore, the detection and
quantification of sweeteners are of great value for food safety. In this study, we used a taste
biosensor to measure and analyze different sweeteners, both natural and artificial sweeteners
included. Electrophysiological activities from taste epithelium were detected by the multichannel biosensors and analyzed with spatiotemporal methods. The longtime signal result
showed different temporal-frequency properties with stimulations of individual sweeteners such
as glucose, sucrose, saccharin, and cyclamate, while the multi-channel results in our study
revealed the spatial expression of taste epithelium to sweet stimuli. Furthermore, in the analysis
of sweetener with different concentrations, the result showed obvious dose-dependent increases
in signal responses of the taste epithelium, which indicated promising applications in sweetness
evaluation. Besides, the mixture experiment of two natural sweeteners with a similar functional
unit (glucose and sucrose) presented two signal patterns, which turned out to be similar with
responses of each individual stimulus involved. The biosensor analysis of common sweeteners
provided new approaches for both natural and artificial sweeteners evaluation.
Keywords: Biosensor; Natural sugar; Artificial sweetener; Taste epithelium; Microelectrodes
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Rong-Mei Konga, b, Zhi-Ling Songb, Hong-Min Mengb, Xiao-Bing Zhangb, Guo-Li Shenb,
Ru-Qin Yub. (aThe Key Laboratory of Life-Organic Analysis, College of Chemistry and
Chemical Engineering, Qufu Normal University, Qufu Shandong 273165, PR China, b
State Key Laboratory for Chemo/Biosensing and Chemometrics, College of Chemistry and
Chemical Engineering, Hunan University, Changsha 410082, PR China). A label-free
electrochemical biosensor for highly sensitive and selective detection of DNA via a dualamplified strategy. Biosensors and Bioelectronics, Volume 54 (2014): 442–447
In this work, by combining the enzymatic recycling reaction with the DNA functionalized gold
nanoparticles (AuNPs)-based signal amplification, we have developed an electrochemical
biosensor for label-free detection of DNA with high sensitivity and selectivity. In the new
designed biosensor, a hairpin-structured probe HP was designed to hybridize with target DNA
first, and an exonuclease ExoIII was chosen for the homogeneous enzymatic cleaving
amplification. The hybridization of target DNA with the probe HP induced the partial cleavage
of the probe HP by ExoIII to release the enzymatic products. The enzymatic products could then
hybridize with the hairpin-structured capture probe CP modified on the electrode surface.
Finally, DNA functionalized AuNPs was further employed to amplify the detection signal. Due
to the capture of abundant methylene blue (MB) molecules by both the multiple DNAs modified
on AuNPs surface and the hybridization product of capture DNA and enzymatic products, the
designed biosensor achieved a high sensitivity for target DNA, and a detection limit of 0.6 pM
was obtained. Due to the employment of two hairpin-structured probes, HP and CP, the proposed
biosensor also exhibited high selectivity to target DNA. Moreover, since ExoIII does not require
specific recognition sequences, the proposed biosensor might provide a universal design strategy
to construct DNA biosensor which can be applied in various biological and medical samples.
Keywords: Enzymatic recycle; Gold nanoparticles; Label-free; DNA detection; Signal
amplification
David Haigh-Flóreza, Cristina de la Herab, Eduardo Costasb, Guillermo Orellanaa.
(aChemical Optosensors and Applied Photochemistry Group (GSOLFA), Dpmt. of Organic
Chemistry, Faculty of Chemistry, Complutense University of Madrid, E-28040 Madrid,
Spain, b Microalgae Biotechnology: Production and Toxicity Group (ALBIOTOX), Dpmt.
of Animal Production (Genetics), Faculty of Veterinary Medicine, Complutense University
of Madrid, E-28040 Madrid, Spain). Microalgae dual-head biosensors for selective
detection of herbicides with fiber-optic luminescent O2 transduction. Biosensors and
Bioelectronics, Volume 54 (2014): 484–491
The microalgal species Dictyosphaerium chlorelloides (D. c.) was immobilized into porous
silicone films and their photosynthetic activity was monitored with an integrated robust
luminescent O2 sensor. The biosensor specificity towards a particular pesticide has been
achieved by manufacturing a fiber-optic dual-head device containing both analyte-sensitive and
analyte-resistant D. c. strains. The latter are not genetically modified microalgae, but a product
of modified Luria–Delbrück fluctuation analysis followed by ratchet selection cycles. In this way
the target herbicide decreases the O2 production of the analyte-sensitive immobilized strain
without affecting the analyte-resistant population response; any other pollutant will lower the O2
production of both strains. The effect of the sample flow-rate, exposure time to the herbicide,
biomass loading, biosensor film thickness, intensity of the actinic light, illumination cycle, and
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temperature on the biosensor response has been evaluated using waterborne simazine as test
bench. The biosensing device is able to provide in situ measurements of the herbicide
concentration every 180 min. The biosensor limit of detection for this herbicide was 12 µg L−1,
with a working range of 50–800 µg L−1. The biosensor specificity to simazine has been assessed
by comparing its response to that of isoproturon.
Keywords: Optical biosensor; Luminescence; Microalgae; Dictyosphaerium chlorelloides;
Simazine
N. Scott Lynn Jr.a, José-Israel Martínez-Lópezb, Markéta Bockováa, Pavel Adama, Victor
Coelloc, Héctor R. Sillerb, Jiří Homolaa. (a Institute of Photonics and Electronics,
Chaberská 57, 18251 Prague, Czech Republic, b Tecnológico de Monterrey, Eugenio Garza
Sada 2501 Sur, C.P. 64849 Monterrey, N.L., México, c Centro de Investigación Científica y
de Educación Superior de Ensenada, Unidad Monterrey, Alianza Sur No. 105, Nueva
Carretera Aeropuerto Km 9.5, Apodaca 66629, N.L., México). Biosensing enhancement
using passive mixing structures for microarray-based sensors. Biosensors and
Bioelectronics, Volume 54 (2014): 506–514
The combination of microarray technologies with microfluidic sample delivery and real-time
detection methods has the capability to simultaneously monitor 10–1000 s of biomolecular
interactions in a single experiment. Despite the benefits that microfluidic systems provide, they
typically operate in the laminar flow regime under mass transfer limitations, where large analyte
depletion layers act as a resistance to analyte capture. By locally stirring the fluid and delivering
fresh analyte to the capture spot, the use of passive mixing structures in a microarray
environment can reduce the negative effects of these depletion layers and enhance the sensor
performance. Despite their large potential, little attention has been given to the integration of
these mixing structures in microarray sensing environments. In this study, we use passive mixing
structures to enhance the mass transfer of analyte to a capture spot within a microfluidic flow
cell. Using numerical methods, different structure shapes and heights were evaluated as means to
increase local fluid velocities, and in turn, rates of mass transfer to a capture spot. These results
were verified experimentally via the real-time detection of 20-mer ssDNA for an array of
microspots. Both numerical and experimental results showed that a passive mixing structure
situated directly over the capture spot can significantly enhance the binding rate of analyte to the
sensing surface. Moreover, we show that these structures can be used to enhance mass transfer in
experiments regarding an array of capture spots. The results of this study can be applied to any
experimental system using microfluidic sample delivery methods for microarray detection
techniques.
Keywords: Microarrays; Microfluidics; Microfluidic mixing; Mass transfer; Biosensors
Souvik Pala, Manoj Kumar Sharmab, Bengt Danielssonc, Magnus Willanderd, Ratnamala
Chatterjeeb, Sunil Bhanda. (a Biosensor Lab., Department of Chemistry, BITS, Pilani –KK
Birla Goa Campus, Goa 403726, India, b Department of Physics, Indian Institute of
Technology Delhi, New Delhi 110016, India, c Acromed Invest AB, Magistratsvagen 10, SE
226 43 Lund, Sweden, d Physical Electronics and Nanotechnology Division, Department of
Science and Technology (ITN) Campus Norrköping, Linköping University, Norrköping
SE-60174, Sweden). A miniaturized nanobiosensor for choline analysis. Biosensors and
Bioelectronics, Volume 54(2014): 558–564
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A novel reusable chemiluminescence choline nanobiosensor has been developed using aligned
zinc oxide nanorod-films (ZnONR). The chemically fashioned ZnONR were synthesized by
hybrid wet chemical route onto glass substrates and used to fabricate a stable chemiluminescent
choline biosensor. The biosensor was constructed by co-immobilization of the enzymes choline
oxidase and peroxidase. The covalent immobilization of the enzymes on the ZnONR was
achieved using 16-phosphonohexadecanoic acid as a cross-linker. The phosphonation of the
ZnONR imparted significant stability to the immobilized enzyme as against physisorbed
enzyme. A lower value of Michaelis–Menten constant (Km), of 0.062 mM for the covalently
coupled enzyme over the physisorbed enzymes facilitated enhanced stability of ZnONR
nanobiosensor. The ZnONR-choline biosensor has been investigated over a wide range of
choline from 0.0005 mM to 2 mM. Importantly, the recovery of choline in milk samples was
close to 99%. Using the developed biosensor, choline was measurable even after 30 days with 60
repeated measurements proving the stability of the sensor (Intraday RSD%=2.83 and Interday
RSD%=3.51).
Keywords: Choline; Nanobiosensor; Zinc oxide nanorod; Chemiluminescence; Phosphonation;
Milk
Mo Wang, Huanshun Yin, Nannan Shen, Zhenning Xu, Bing Sun, Shiyun Ai. (College of
Chemistry and Material Science, Shandong Agricultural University, 271018 Taian,
Shandong, PR China). Signal-on photoelectrochemical biosensor for microRNA detection
based on Bi2S3 nanorods and enzymatic amplification. Biosensors and Bioelectronics,
Volume 53 (2014): 232–237
In this work, a photoelectrochemical (PEC) biosensor was fabricated for sensitive and specific
detection of microRNA based on Bi2S3 nanorods and enzymatic signal amplification. Using the
catalytic effect of alkaline phosphatase on l-ascorbic acid 2-phosphate trisodium salt (AAP),
ascorbic acid (AA) was in situ generated and used as electron donor. Based on this, a signal-on
protocol was successively achieved for microRNAs detection due to the dependence of
photocurrent response on the concentration of electron donor of AA. The results demonstrated
that the photocurrent response enhanced with increasing the hybridized concentration of
microRNA. Under the amplification of the immunogold labeled streptavidin (SA-AuNPs), a low
detection limit of 1.67 fM was obtained. The fabricated biosensor showed good detection
stability and specificity, and it could discriminate only one-base mismatched microRNA
sequence. Moreover, the down-regulated expression of microRNA-21 in DF-1 chicken fibroblast
cells infected with subgroup J avian leukemia virus (ALVs) was confirmed by the developed
method, indicating that microRNA-21 might be a new biomarker for avian leukemia. This work
opens a different perspective for microRNAs detection and early diagnose of avian leukemia.
Keywords: Photoelectrochemistry; MicroRNA detection; Visible light irradiation; Signal-on
model; Bi2S3 nanorod
Long Fenga, c, Anna Zhub, c, Hongchen Wanga, c, Hanchang Shib, c. (a School of Environment
and Natural Resources, Renmin University of China, Haidian, Beijing 100872, China, b
Research Institute of Chemical Defense, Beijing 102205, China, c School of Environment,
Tsinghua University, Haidian, Beijing 100084, China). A nanosensor based on quantum-
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dot haptens for rapid, on-site immunoassay of cyanotoxin in environmental water.
Biosensors and Bioelectronics, Volume 53 (2014): 1–4
A nanoprobe based on quantum-dot (QD) haptens was synthesized by conjugating carboxyl
quantum dots with aminoethyl-microcystin (MC)–leucine–arginine (LR). A two-alkyl group was
introduced to supply a spacer between the QD nanoprobe and anti-MC–LR antibody to reduce
the steric hindrances of immunoreaction. The sensor system based on a portable optofluidic
platform exhibited a liner range of 0.10–4.0 µg/L for MC–LR with a detection limit of 0.03
µg/L. The proposed sensor has potential application in the rapid, on-site detection of MC–LR in
real water samples.
Keywords: Nanosensor; Quantum dot; Cyanotoxin; Fluorescence resonance energy transfer;
Optofluidic
Geoffrey W. Platta, Francesco Daminb, Marcus J. Swanna, Isabelle Mettonc, Gilbert
Skorskic, Marina Cretichb, Marcella Chiarib. (a Farfield Group Ltd., 3000 Manchester
Business Park, Aviator Way, Manchester M22 5GT, UK, b Consiglio Nazionale delle
Ricerche, Istituto di Chimica del Riconoscimento Molecolare, Milano, Italy, c Phylogene
S.A., 62 RN 113, 30620 Bernis, France). Allergen immobilisation and signal amplification
by quantum dots for use in a biosensor assay of IgE in serum. Biosensors and
Bioelectronics, Volume 52 (2014): 82–88
The production of biosensors for point of care diagnostics usually requires the immobilisation
and storage of protein (for example, antigen or antibody) on a sensor surface, in a manner that
retains a high degree of activity and low levels of non-specific binding. These characteristics
have been assessed for polymer immobilised antigens (allergens) using an IgG binding assay and
demonstrated further by assay with serum containing reactive IgEs.
The activity of allergens immobilised on sensor chips using copoly(DMA–NAS–MAPS) and a
spotting technique, as well as the specificity of their binding interactions with cognate
immunoglobulins was assessed using Dual Polarisation Interferometry (DPI). The data obtained
indicate that the allergens studied remain stable over long periods of time (at least 114 days).
This performance compared favourably with other immobilisation methods. Allergen coated
chips were tested in an anti-casein IgE assay using human serum from allergic and non-allergic
donors. Detection of both total Ig and specific IgE was demonstrated using a secondary anti-IgE
antibody. Furthermore, optical signal enhancement with streptavidin conjugated quantum dots
was shown to yield responses for samples below 0.84 ng/mL (0.35 KU/L) of IgE, which overlap
with the industrial quasi-standard ImmunoCAP® and is the clinically relevant threshold used to
classify serum samples from allergic individuals.
Keywords: Biosensor; Polymer coating; Allergen; Quantum dots; Interferometry
Yanyan Yua, Zuanguang Chena, Sijing Hea, Beibei Zhanga, Xinchun Lib, Meicun Yaoa.
(aSchool of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou 510006, China,
b
School of Pharmaceutical Sciences, Guangxi Medical University, Nanning 530021, China).
Direct electron transfer of glucose oxidase and biosensing for glucose based on PDDAcapped gold nanoparticle modified graphene/multi-walled carbon nanotubes electrode.
Biosensors and Bioelectronics, Volume 52 (2014): 147–152
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In this work, poly (diallyldimethylammonium chloride) (PDDA)-capped gold nanoparticles
(AuNPs) functionalized graphene (G)/multi-walled carbon nanotubes (MWCNTs)
nanocomposites were fabricated. Based on the electrostatic attraction, the G/MWCNTs hybrid
material can be decorated with AuNPs uniformly and densely. The new hierarchical
nanostructure can provide a larger surface area and a more favorable microenvironment for
electron transfer. The AuNPs/G/MWCNTs nanocomposite was used as a novel immobilization
platform for glucose oxidase (GOD). Direct electron transfer (DET) was achieved between GOD
and the electrode. Field emission scanning electron microscopy (FESEM), UV–vis spectroscopy
and cyclic voltammetry (CV) were used to characterize the electrochemical biosensor. The
glucose biosensor fabricated based on GOD electrode modified with AuNPs/G/MWCNTs
demonstrated satisfactory analytical performance with high sensitivity (29.72 mA M−1 cm−2) and
low limit of detection (4.8 µM). The heterogeneous electron transfer rate constant (ΚS) and the
apparent Michaelis–Menten constant (Km) of GOD were calculated to be 11.18 s−1 and 2.09
mM, respectively. With satisfactory selectivity, reproducibility, and stability, the nanostructure
we proposed offered an alternative for electrode fabricating and glucose biosensing.
Keywords: Direct electron transfer; Gold nanoparticle; Multi-walled carbon nanotube;
Graphene; Glucose oxidase; Biosensor
Rekha Rani Dutta, Panchanan Puzari. (Department of Chemical Sciences, Tezpur
University, Tezpur, Assam 784028, India). Amperometric biosensing of organophosphate
and organocarbamate pesticides utilizing polypyrrole entrapped acetylcholinesterase
electrode. Biosensors and Bioelectronics, Volume 52 (2014): 166–172
The work presented here describes a novel, easy and low-cost method of fabrication of a highly
sensitive acetylcholinesterase biosensor and its application to detect organophosphate and
organocarbamate pesticides. Acetylcholinesterase was electro-immobilized into a thick
conducting layer of polypyrrole. Porcine skin gelatin and gluteraldehyde mixture was used for
stabilizing the system. Acetylthiocholine chloride was used as the substrate. Polypyrrole
catalyzed the electrochemical oxidation of thiocholine and promoted the electron transfer, thus
lowering the oxidation potential and increasing the detection sensitivity. Electro oxidation of
thiocholine in polypyrrole matrix occurred at 0.1 V under low potential scan rate. The
thiocholine sensitivity of the electrode was found to be 143 mA/M. The sensor was applied to
detect the sample organophosphate pesticide ethylparaoxon and organocarbamate pesticide
carbofuran. The detection limit for paraoxon was found to be 1.1 ppb and that for carbofuran is
0.12 ppb. The sensor showed good intra and inter state precision with relative standard deviation
(RSD) 0.742% and 6.56% respectively. Both dry and wet storage stability were studied. The
sensor stored at 0 °C in dry condition had a good storage stability retaining 70% of its original
activity for 4 months. During wet storage, the activity decrease followed the same trend,
however, the operational stability at the end of the storage period was found to be less compared
to the dry storage case. The developed biosensor is as a promising new tool for analysis of
cholinesterase inhibitors.
Keywords: Acetylcholinesterase biosensor; Conducting polymer; Electroimmobilization;
Ethylparaoxon; Organophosphates; Organocarbamates
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Thangamuthu Madasamya, Manickam Pandiaraja, Murugesan Balamurugana, Kalpana
Bhargavab, Niroj Kumar Sethyb, Chandran Karunakarana. (a Biomedical Research
Laboratory, Department of Chemistry, VHNSN College (Autonomous), Virudhunagar
626001, Tamil Nadu, India, bPeptide and Proteomics Division, DIPAS, DRDO, Delhi
110054, India). Copper, zinc superoxide dismutase and nitrate reductase coimmobilized
bienzymatic biosensor for the simultaneous determination of nitrite and nitrate. Biosensors
and Bioelectronics, Volume 52 (2014): 209–215
This work presents a novel bienzymatic biosensor for the simultaneous determination of nitrite
(
NO2−) and nitrate (
NO3−) ions using copper, zinc superoxide dismutase (SOD1) and
nitrate reductase (NaR) coimmobilized on carbon nanotubes (CNT)–polypyrrole (PPy)
nanocomposite modified platinum electrode. Morphological changes of the PPy and CNT
modified electrodes were investigated using scanning electron microscopy. The electrochemical
behavior of the bienzymatic electrode (NaR–SOD1–CNT–PPy–Pt) was characterized by cyclic
voltammetry exhibiting quasi-reversible redox peak at +0.06 V and reversible redox peaks at
−0.76 and −0.62 V vs. Ag/AgCl, for the immobilized SOD1 and NaR respectively. The
electrocatalytic activity of SOD1 towards
NO2− oxidation observed at +0.8 V was linear
from 100 nM to 1 mM with a detection limit of 50 nM and sensitivity of 98.5±1.7 nA µM−1
cm−2. Similarly, the coimmobilized NaR showed its electrocatalytic activity towards
NO3−
reduction at −0.76 V exhibiting linear response from 500 nM to 10 mM
NO3− with a
detection limit of 200 nM and sensitivity of 84.5±1.56 nA µM−1 cm−2. Further, the present
bienzymatic biosensor coated with cellulose acetate membrane for the removal of non-specific
proteins was used for the sensitive and selective determinations of
NO2− and NO3− present
in human plasma, whole blood and saliva samples.
Keywords: Bienzymatic biosensor; Copper, zinc superoxide dismutase; Nitrate reductase;
Simultaneous determination; Nitrite; Nitrate
A.P. Das, P.S. Kumar, S. Swain. (Bioengineering Laboratory, Centre of Biotechnology,
Siksha O Anusandhan University, Bhubaneswar, India). Recent advances in biosensor
based endotoxin detection. Biosensors and Bioelectronics, Volume 51(2014): 62–75
Endotoxins also referred to as pyrogens are chemically lipopolysaccharides habitually found in
food, environment and clinical products of bacterial origin and are unavoidable ubiquitous
microbiological contaminants. Pernicious issues of its contamination result in high mortality and
severe morbidities. Standard traditional techniques are slow and cumbersome, highlighting the
pressing need for evoking agile endotoxin detection system. The early and prompt detection of
endotoxin assumes prime importance in health care, pharmacological and biomedical sectors.
The unparalleled recognition abilities of LAL biosensors perched with remarkable sensitivity,
high stability and reproducibility have bestowed it with persistent reliability and their possible
fabrication for commercial applicability. This review paper entails an overview of various trends
in current techniques available and other possible alternatives in biosensor based endotoxin
detection together with its classification, epidemiological aspects, thrust areas demanding
endotoxin control, commercially available detection sensors and a revolutionary unprecedented
approach narrating the influence of omics for endotoxin detection.
Keywords: Endotoxin; Sepsis; Biosensor; Omics; LAL assay; Recombinant factor C; Lab-on-achip
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Shengbo Sanga, b, Yuan Zhaoa, b, Wendong Zhanga, b, Pengwei Lia, b, Jie Hua, b, Gang Lia, b.
(a MicroNano System Research Center, Taiyuan University of Technology, Taiyuan,
Shanxi 030024, People's Republic of China, b Key Lab of Advanced Transducers and
Intelligent Control System of the Ministry of Education, Taiyuan University of Technology,
Taiyuan, Shanxi 030024, People's Republic of China). Surface stress-based biosensors.
Biosensors and Bioelectronics, Volume 51 (2014): 124–135
Surface stress-based biosensors, as one kind of label-free biosensors, have attracted lots of
attention in the process of information gathering and measurement for the biological, chemical
and medical application with the development of technology and society. This kind of biosensors
offers many advantages such as short response time (less than milliseconds) and a typical
sensitivity at nanogram, picoliter, femtojoule and attomolar level. Furthermore, it simplifies
sample preparation and testing procedures. In this work, progress made towards the use of
surface stress-based biosensors for achieving better performance is critically reviewed, including
our recent achievement, the optimally circular membrane-based biosensors and biosensor array.
The further scientific and technological challenges in this field are also summarized. Critical
remark and future steps towards the ultimate surface stress-based biosensors are addressed.
Keywords: Surface stress; Biosensors; Microcantilever; Micromembrane; Signal detection.
Robert L. Rubina, David Wallb, Konstantin N. Konstantinovc. (a Department of Molecular
Genetics and Microbiology, University of New Mexico Health Sciences Center,
Albuquerque, NM 87131, USA, b Voss Scientific, Albuquerque, NM, USA, c Department of
Internal Medicine, Division of Rheumatology, University of New Mexico Health Sciences
Center, Albuquerque, NM 87131, USA). Electrochemical biosensor for quantitation of
anti-DNA autoantibodies in human serum. Biosensors and Bioelectronics, Volume 51
(2014): 177–183
Measurement of serum autoantibody is a critical tool in the diagnosis and management of
autoimmune diseases. However, rapid and convenient methods at the point-of care have not been
achieved in large part because any one antibody species is a heterogeneous and miniscule
fraction of the total serum immunoglobulin displaying identical properties other than its antigenbinding specificity. The present system addresses these challenges by vacuum-mediated
transport of diluted serum through an antigen-coated porous membrane. To measure anti-DNA
autoantibodies, native DNA was immobilized into a poly(vinylidene fluoride) membrane precoated with a synthetic phenylalanine/lysine co-polymer. Flow-through of primary and
peroxidase-conjugated secondary antibodies over the course of 3 min enhanced productive
antibody–antigen interactions by bringing the reactants into close mutual proximity. Signal was
quantified electrochemically during the enzymatic conversion of the tetramethylbenzidine
substrate to a charge-transfer complex. The electrochemical signals generated by sera from
patients with systemic lupus erythematosus using this device showed good quantitative
correlation with a standard enzyme-linked immunosorbent assay and displayed similar detection
limits. Inter- and intra-assay variability and electrode uniformity were favorable as was a twomonth test of the stability of the DNA-coated membrane. While refining the fluidics
requirements of this biosensor will be needed, its capacity to quantify over the course of 30 min
anti-DNA antibodies in fresh human serum without background reactivity of normal serum
makes this a promising technology as a point-of care device of clinical utility.
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Keywords: Electrochemical flow-through biosensor; Anti-DNA autoantibody; Human serum
Zhengpeng Yanga, b, Chunjing Zhanga, Jianxin Zhanga, Wanbei Baic. (a Institute of
Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China,
b
Cultivating Base for Key Laboratory of Environment-friendly Inorganic Materials in
University of Henan Province, Henan Polytechnic University, Jiaozuo 454000, China,
c
Institute of Resources and Environment, Henan Polytechnic University, Jiaozuo 454000,
China). Potentiometric glucose biosensor based on core–shell Fe3O4–enzyme–polypyrrole
nanoparticles. Biosensors and Bioelectronics, Volume 51 (2014): 268–273
Core–shell Fe3O4–enzyme–polypyrrole (Ppy) nanoparticles with excellent magnetism and
conductivity were successfully prepared via the surface modification and enzyme selfencapsulation within Ppy. A novel potentiometric glucose biosensor has been constructed by
effectively attaching the proposed Fe3O4–enzyme–Ppy nanoparticles to the surface of the
magnetic glassy carbon electrode (MGCE). The optimum biosensing conditions could be
provided with polymerization time of pyrrole for 6 h and 0.42 mg immobilization amount of
Fe3O4–enzyme–Ppy nanoparticles on MGCE. The performance of the developed glucose
biosensor was evaluated and the results indicated that a sensitive glucose biosensor could be
fabricated. The obtained glucose biosensor presents shorter response time (6 s), wider linear
range (0.5 µM to 34 mM), lower limit of detection (LOD, 0.3 µM), high-selectivity monitoring
of glucose and good stability (with about 98.1% of the initial response signal retained after 20
days). The analytical application of the glucose biosensor confirms the feasibility of glucose
detection in serum sample.
Keywords: Fe3O4–enzyme–Ppy; Magnetic immobilization of enzyme; Magnetic electrode;
Glucose oxidase; Potentiometric biosensing
Qinglin Sheng, Ruixiao Liu, Sai Zhang, Jianbin Zheng. (Institute of Analytical Science,
Shaanxi Provincial Key Laboratory of Electroanalytical Chemistry, Northwest University,
Xi'an, Shaanxi 710069, PR China). Ultrasensitive electrochemical cocaine biosensor based
on reversible DNA nanostructure. Biosensors and Bioelectronics, Volume 51(2014): 191–
194
We proposed an ultrasensitive electrochemical cocaine biosensor based on the three-dimensional
(3D) DNA structure conversion of nanostructure from Triangular Pyramid Frustum (TPFDNA) to
Equilateral Triangle (ETDNA). The presence of cocaine triggered the aptamer-composed DNA
nanostructure change from “Close” to “Open”, leading to obvious faradaic impedance changes.
The unique properties with excellent stability and specific rigid structure of the 3D DNA
nanostructure made the biosensing functions stable, sensitive, and regenerable. The Faradaic
impedance responses were linearly related to cocaine concentration between 1.0 nM and 2.0 µM
with a correlation coefficient of 0.993. The limit of detection was calculated to be 0.21 nM
following IUPAC recommendations (3Sb/b). It is expected that the distinctive features of DNA
nanostructure would make it potentially advantageous for a broad range of biosensing,
bionanoelectronics, and therapeutic applications.
Keywords: Biosensor; DNA nanostructure; Impedance spectroscopy; Aptamer; Cocaine
Eskandar Omidinia1, Nasrin Shadjou1 and Mohammad Hasanzadeh2. (1Biochemistry
Department, Genetic and Metabolism Group, Pasteur Institute of Iran, P.O. Box 13164,
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Tehran, Iran, 2Drug Applied Research Center, Tabriz University of Medical Sciences,
Tabriz, 51664, Iran. Email: skandar@pasteur.ac.ir). Aptamer-based Biosensor for
Detection of Phenylalanine at Physiological pH. Applied Biochemistry and Biotechnology,
Volume 172 (4) (2014): 2070-2080
A simple, sensitive aptamer-based biosensor for the detection of phenylalanine is developed
using the electrochemical transduction method. For this proposed aptasensor, a 5-thiolterminated aptamer is covalently attached onto a gold electrode. At the first time, the electrode
was evaluated as an electrochemical aptasensor for determination of phenylalanine in aqueous
solutions. This sensor was tested in a Tris–HCl buffer with physiological pH = 7.4 by cyclic
voltammetry and differential pulse voltammetry. The detection limit and sensitivity of the
modified electrode toward phenylalanine were estimated to be 1 nM (S/N = 3) and 0.367 µA
nM−1, respectively. The linear range of the signal was observed between 1 and 10 nM of
phenylalanine with 0.9914 correlation factor. The herein-described approach is expected to
promote the exploitation of aptamer-based biosensors for protein assays in biochemical and
biomedical studies.
Keywords: Aptamer-Electrochemical biosensor-Phenylalanine-Covalently attachment
Tiziana Masullo1, Riccardo Puccio2, Mariarosaria Di Pierro3, Marcello Tagliavia2, Paolo
Censi1, 4, Valeria Vetri5, 6, Valeria Militello5, 6, Angela Cuttitta1 and Paolo Colombo7.
(1Istituto per l’Ambiente Marino Costiero, UOS Capo Granitola—Consiglio Nazionale
delle Ricerche, Trapani, Italy, 2BioNat Italia S.r.l., Palermo, Italy, 3Biodiagene S.r.l.,
Palermo, Italy, 4Dipartimento di Scienze della Terra e del Mare DiSTeM, Università di
Palermo, Palermo, Italy, 5Dipartimento di Fisica e Chimica, Università di Palermo,
Palermo, Italy, 6Istituto di Biofisica—Consiglio Nazionale delle Ricerche, Palermo, Italy,
7
Istituto di Biomedicina e di Immunologia Molecolare—Consiglio Nazionale delle Ricerche,
Via Ugo La Malfa 153, 90146 Palermo, Italy.Email: colombo@ibim.cnr.it). Development of
a Biosensor for Copper Detection in Aqueous Solutions Using an Anemonia sulcata
Recombinant GFP. Applied Biochemistry and Biotechnology, Volume 172 (4) (2014): 21752187
Fluorescent proteins from marine organisms represent potential candidates for biosensor
development. In this paper, we described the isolation of a native green fluorescent protein from
Anemonia sulcata and the cloning and purification of its equivalent as a recombinant protein in
Escherichia coli. Furthermore, the spectroscopic behaviours of the native and recombinant GFPs
were investigated as a function of Cu2+, Cd2+, Pb2+ and Ni2+ concentration. Our results suggest
the high selectivity of both proteins at copper than the other metals and, for the recombinant
protein, a great sensitivity at a very low concentration (0.1–1 µM). Moreover, starting from these
data, using the combination of molecular biology techniques and optical setup, we developed a
device for the detection of Cu2+ in water solutions. The quenching effect detected with the device
showed that the relative attenuation of the signal (0.46 ± 0.02 AU) was slightly larger than the
data measured by fluorescence spectra (0.65 ± 0.03 AU). The good sensitivity in the span of two
orders of the magnitude of Cu2+ concentration, the fact that the instrument is made up of lowcost and sturdy parts and the selective quenching of rAsGFP to copper ions make this setup
suited as a low cost, on-the-field, copper ion-specific biosensor.
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Keywords: Green fluorescent protein-Recombinant protein-Divalent metal ions-CopperQuenching-Detector
Giuseppe Bonanno1. (1Department of Biological, Geological and Environmental Sciences,
University of Catania,
via Longo 19,
95125 Catania,
Italy.
Email:
bonanno.giuseppe@unict.it). Ricinus communis as an Element Biomonitor of Atmospheric
Pollution in Urban Areas. Water, Air, & Soil Pollution, Volume 225 (2014): 1852
Leaves and fruits of Ricinus communis (castor oil plant) were studied as potential biomonitors of
atmospheric pollution in urban areas. The concentrations of Al, As, Cd, Cr, Cu, Hg, Mn, Ni, Pb,
and Zn were analyzed in samples collected in the city of Catania (Italy) and compared with a
pristine area. This study showed that the fruits of R. communis act as better biomonitors of
element concentrations in the atmosphere as compared to the leaves. In particular, this pattern
was evident for Cu, Pb, and Zn, typical atmospheric pollutants. Fruits proved especially sensitive
to Pb accumulation; thus, all products derived from them, such as castor oil and biofuels, should
be obtained in places where the exposure to Pb is low to avoid potential contamination. The
plant R. communis seems a promising species as a biomonitor of atmospheric pollution, and
given its wide distribution, may be used for large-scale networks of biomonitoring.
Keywords: Biomonitoring, Ricinus communis, Elements, Atmospheric pollution, Urban
environment, Catania

Bioengineering
Estelle Grousseau1, 2, 3, Jingnan Lu4, Nathalie Gorret1, 2, 3, Stéphane E. Guillouet1, 2, 3 and
Anthony J. Sinskey5, 6, 7. (1Université de Toulouse, INSA, UPS, INP; LISBP, 135 Avenue de
Rangueil, F-31077 Toulouse, France, 2INRA, UMR792 Ingénierie des Systèmes Biologiques
et des Procédés, F-31400 Toulouse, France, 3CNRS, UMR5504, F-31400 Toulouse, France,
4
Department of Chemistry, Massachusetts Institute of Technology, 77 Massachusetts
Avenue, Cambridge, MA 02139, USA, 5Department of Biology, Massachusetts Institute of
Technology, 77 Massachusetts Avenue, Cambridge, MA 02139, USA, 6Division of Health
Sciences and Technology, Massachusetts Institute of Technology, 77 Massachusetts
Avenue, Cambridge, MA 02139, USA, 7Engineering Systems Division, Massachusetts
Institute of Technology, 77 Massachusetts Avenue, Cambridge, MA 02139, USA. Email:
asinskey@mit.edu). Isopropanol production with engineered Cupriavidus necator as
bioproduction platform. Applied Microbiology and Biotechnology, Volume 98(9) (2014):
4277-4290
Alleviating our society’s dependence on petroleum-based chemicals has been highly emphasized
due to fossil fuel shortages and increasing greenhouse gas emissions. Isopropanol is a molecule
of high potential to replace some petroleum-based chemicals, which can be produced through
biological platforms from renewable waste carbon streams such as carbohydrates, fatty acids, or
CO2. In this study, for the first time, the heterologous expression of engineered isopropanol
pathways were evaluated in a Cupriavidus necator strain Re2133, which was incapable of
producing poly-3-hydroxybutyrate [P(3HB)]. These synthetic production pathways were
rationally designed through codon optimization, gene placement, and gene dosage in order to
efficiently divert carbon flow from P(3HB) precursors toward isopropanol. Among the
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constructed pathways, Re2133/pEG7c overexpressing native C. necator genes encoding a βketothiolase, a CoA-transferase, and codon-optimized Clostridium genes encoding an
acetoacetate decarboxylase and an alcohol dehydrogenase produced up to 3.44 g l-1 isopropanol
in batch culture, from fructose as a sole carbon source, with only 0.82 g l-1 of biomass. The
intrinsic performance of this strain (maximum specific production rate 0.093 g g-1 h-1, yield 0.32
Cmole Cmole-1) corresponded to more than 60 % of the respective theoretical performance.
Moreover, the overall isopropanol production yield (0.24 Cmole Cmole-1) and the overall
specific productivity (0.044 g g-1 h-1) were higher than the values reported in the literature to date
for heterologously engineered isopropanol production strains in batch culture. Strain
Re2133/pEG7c presents good potential for scale-up production of isopropanol from various
substrates in high cell density cultures.
Keywords: Cupriavidus necator, Ralstonia eutropha, Isopropanol, Branched-chain alcohols,
Biofuel, Metabolic engineering
Flora Tsvetanova1, Penka Petrova2 and Kaloyan Petrov1. (1Institute of Chemical
Engineering, Bulgarian Academy of Sciences, 103, Acad. G. Bonchev str., 1113 Sofia,
Bulgaria, 2Institute of Microbiology, Bulgarian Academy of Sciences, 26, Acad. G. Bonchev
str., 1113 Sofia, Bulgaria. Email: kaloian04@yahoo.com). 2,3-Butanediol production from
starch by engineered Klebsiella pneumoniae G31-A. Applied Microbiology and
Biotechnology, Volume 98(6) (2014): 2441-2451
2,3-Butanediol (2,3-BD) is an organic compound, which is widely used as a fuel and fuel
additive and applied in chemical, food, and pharmaceutical industries. Contemporary strategies
for its economic synthesis include the development of microbial technologies that use starch as
cheap and renewable feedstock. The present work encompasses the metabolic engineering of the
excellent 2,3-BD producer Klebsiella pneumoniae G31. In order to perform direct starch
conversion into 2,3-BD, the amyL gene encoding quite active, liquefying α-amylase in Bacillus
licheniformis was cloned under lac promoter control in the recombinant K. pneumoniae G31-A.
The enhanced extracellular over-expression of amyL led to the highest extracellular amylase
activity (68 U/ml) ever detected in Klebsiella. The recombinant strain was capable of
simultaneous saccharification and fermentation (SSF) of potato starch to 2,3-BD. In SSF batch
process by the use of 200 g/l starch, the amount of total diols produced was 60.9 g/l (53.8 g/l 2,3BD and 7.1 g/l acetoin), corresponding to 0.31 g/g conversion rate. The presented results are the
first to show successful starch conversion to 2,3-BD by K. pneumoniae in a one-step process.
Keywords: 2,3-Butanediol, Starch, Klebsiella pneumoniae, Amylase, Bacillus licheniformis
Rachel A Burton, Geoffrey B Fincher. (Australian Research Council Centre of Excellence
in Plant Cell Walls, School of Agriculture, Food and Wine, University of Adelaide, Waite
Campus, Glen Osmond, SA 5064, Australia). Plant cell wall engineering: applications in
biofuel production and improved human health. Current Opinion in Biotechnology,
Volume 26(2014): 79–84
Plant cell walls consist largely of cellulose, non-cellulosic polysaccharides and lignin. Concerted
attempts are underway to convert wall polysaccharides from crop plant residues into renewable
transport fuels and other valuable products, and to exploit the dietary benefits of cereal grain
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wall polysaccharides in human health. Attempts to improve plant performance for these
applications have involved the manipulation of the levels and structures of wall components.
Some successes in altering non-cellulosic polysaccharides has been achieved, but it would
appear that drastic changes in cellulose are more difficult to engineer. Nevertheless, future
prospects for both genetically modified (GM) and non-GM technologies to modify plant cell
wall composition and structure remain bright, and will undoubtedly find applications beyond the
current focus on human health and biofuel production.
Tae Sun Kang1, Darren R. Korber1 and Takuji Tanaka1. (1Department of Food and
Bioproduct Sciences, College of Agriculture and Bioresources, University of Saskatchewan,
51 Campus Drive, Saskatoon, SK S7N 5A8, Canada. Email: Takuji.tanaka@usask.ca).
Bioconversion of glycerol to 1,3-propanediol in thin stillage-based media by engineered
Lactobacillus panis PM1. Journal of Industrial Microbiology & Biotechnology, Volume
41(4) (2014): 629-635
Thin stillage (TS) is a waste residue that remains after bioethanol production, and its disposal
reflects the high costs of bioethanol production. Thus, the development of cost-effective ways to
process TS is a pending issue in bioethanol plants. The aim of this study was to evaluate the
utilization of TS for the production of the valuable chemical, 1,3-propanediol (1,3-PDO), by
Lactobacillus panis PM1. Different fermentation parameters, including temperature, pH and
strains [wild-type and a recombinant strain expressing a NADPH-dependent aldehyde reductase
(YqhD) gene] were tested in batch and fed-batch cultivations. The highest 1,3-PDO
concentration (12.85 g/L) and yield (0.84 g/g) were achieved by batch fermentation at pH-4.5/30
°C by the YqhD recombinant strain. Furthermore, pH-controlled batch fermentation reduced the
total fermentation period, resulting in the maximal 1,3-PDO concentration of 16.23 g/L and yield
of 0.72 g/g in TS without an expensive nutrient or nitrogen (e.g., yeast extract, beef extract, and
peptone) supplementation. The addition of two trace elements, Mg2+ and Mn2+, in TS increased
1,3-PDO yield (0.74 g/g) without 3-hydroxypropionaldehyde production, the only intermediate
of 1,3-PDO biosynthetic pathway in L. panis PM1. Our results suggest that L. panis PM1 can
offer a cost-effective process that utilizes the TS to produce a value-added chemical, 1,3-PDO.
Keywords: Thin stillage, 1,3-propanediol, Glycerol, Bioethanol, Fermentation

Pollen Biotechnology
Yvon Motreff1, 5 , Franck Golliot1, Michel Calleja2, Annick Le Pape3, Claire Fuhrman4,
Isabelle Farrera2 and Isabelle Plaisant3. (1Cellule de l’Institut de veille sanitaire en Région
Languedoc-Roussillon, ARS du Languedoc-Roussillon, 28 Parc-Club du Millénaire, 1025
rue Henri Becquerel, CS 30001, 34067 Montpellier Cedex 2, France, 2Montpellier
SupAgro, 2 place Pierre Viala, bât 28, 34060 Montpellier Cedex 2, France, 3Agence
régionale de santé du Languedoc-Roussillon, 28 Parc-Club du Millénaire, 1025 rue Henri
Becquerel, CS 30001, 34067 Montpellier Cedex 2, France, 4Département des maladies
chroniques et des traumatismes, Institut de veille sanitaire, 12 rue du Val d’Osne, 94415
Saint-Maurice, Cedex, France, 5 Present address: Département Santé Environnement,
Institut de veille sanitaire, 12 rue du Val d’Osne, 94415 Saint-Maurice, Cedex, France.
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Email: y.motreff@invs.sante.fr). Short-term effect of pollen exposure on drug consumption
for allergic rhinitis and conjunctivitis. Aerobiologia, Volume 30(1) (2014): 35-44
The aim of the present study was to analyse the short-term relationship between pollen exposure
and allergic rhinitis and conjunctivitis (ARC) using drug deliveries in two urban areas in the
south of France, from 2004 to 2007. An ARC case was defined as the association of an oral
antihistamine drug and a local (nose or eye) antiallergenic drug on the same medical
prescription. Generalized additive models and generalized additive distributed lag models, taking
into account confounding factors such as meteorological data or days of the week, were
computed to estimate the relationship between pollen counts and ARC. This study showed a
statistically significant association between pollen concentration in the air and the increase in the
number of deliveries in pharmacy for ARC in both urban areas. This relation was statistically
significant in at least one of the two studied cities for Artemisia, Plantaginanceae, Poaceae,
Cupressaceae, Quercus, Fraxinus, Olea, Pinus and Populus. In this southern area of France
where Cupressaceae planting is very developed, relative risks estimated for an interquartile
increase in Cupressaceae pollen concentration were 1.09 (1.06–1.13) in Montpellier and 1.03
(1.01–1.04) in Nîmes. These results indicate that Cupressaceae planting has a population health
impact and that alternative needs to be developed.
Keywords: Pollen; Drug prescription; Allergic rhinitis; Allergic conjunctivitis; Time series;
Maurizio Barontinia, 1, Silvia Crognaleb, Antonio Scarfonea, Pietro Galloa, Francesco
Galluccia, Maurizio Petrucciolib, Lorena Pesciarolib, Luigi Paria. (a Consiglio per la Ricerca
e Sperimentazione in Agricoltura, CRA ING – Unità di Ricerca per l'Ingegneria Agraria,
Via della Pascolare 16, 00016 Monterotondo, Roma, Italy, b Dipartimento per
l'Innovazione dei sistemi Biologici, Agro-alimentari e Forestali-Università della Tuscia, Via
SC. de Lellis, 01100 Viterbo, Italy). Airborne fungi in biofuel wood chip storage sites.
International Biodeterioration & Biodegradation, Volume 90(2014): 17–22
An experimental biofuel wood chip storage site was studied, as a potential fungal “reservoir,” by
means of quantitative and qualitative assessments of airborne fungal spores.
Fungal load in the bio-aerosol, determined through active and passive methods, declined with the
distance from wood piles. Occupational exposure was comparatively evaluated when two
specific operational tasks, manual and mechanized handling, were performed. Under the
conditions tested, the manual operators were more exposed to the airborne fungal spores (4864 ±
580 CFU m−3 air). The collected spores were identified as belonging to species of the genera
Alternaria, Aspergillus, Penicillium, Fusarium, Cladosporium, Pleospora, Cochliobolus,
Epicoccum, Absidia, and Trichoderma. Most prevalent were the genera Alternaria and
Cladosporium, with the highest percentages of occurrence (30 and 12%, respectively). To the
best of our knowledge, this is the first work reporting the identification through molecular
methods of airborne fungi released during the handling of wood chip biofuel biomass.
Keywords: Airborne fungi; Wood chip storage site; Fungal spore exposure; Occupational risk;
Bio-aerosol fungal component
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Biotechnology Policy Issue
Bamidele Ogbe Solomon, Rufus Ebegba, Rose Suniso Maxwell Gidado. Influencing
Politicians and Policy Makers for a Viable Biotechnology Sector: A case Study of the
Nigerian Biosafety Bill Drafting, and Passage Process at the Parliament. Biotechnology
in Africa, Science Policy Reports Volume 7(2014): 271-288
As worldwide adoption of genetically modified crops (GMOs) continues to grow at a doubledigit rate, there remains uncertainty, confusion, apprehension, and resistance to the technology in
some African countries including Nigeria. Noteworthy, however, is that the Federal Government
of Nigeria adopted biotechnology policy in April 2001 and later in November of the same year;
the National Biotechnology Development Agency was formed as a parastatal under the Federal
Ministry of Science and Technology. The Agency was set up to domesticate and promote
modern Biotechnology tools and products. The safe practice of this technology requires a
biosafety law in place. The Cartagena Protocol on Biosafety requires parties to it to develop their
Biosafety Administrative and Regulatory Framework in order to effectively regulate activities of
agricultural biotechnology. A National Biosafety Framework under the UNEP/GEP by the
Federal Government of Nigeria, which included, among other things, the National Biosafety
Policy Biosafety Bill, was developed in 2006. The House of Representatives and Senate passed
the Draft Biosafety Bill in July 2010 and June 2011 respectively. This Bill got transmitted to
President Goodluck Ebele Jonathan for assent but was not assented to because the tenure of the
National Assembly that passed it ended a day after the Bill got passed. It has been returned to the
7th Assembly, which is in Session right now and receiving attention after which President
Goodluck Ebele Jonathan will finally pass it. This paper attempts to present the experience and
the road map of the enactment of Biosafety Law in Nigeria.
Franz Seifert1 and Alexandra Plows2. (1Maxingstrasse 22-24/2/7, 1130 Vienna, Austria,
2
Present
address: Bangor
University,
Wales,
UK.
Email: fseifert@gmx.at,
alexplowsconsultancy@hotmail.co.uk). From Anti-Biotech to Nano-Watch: Early Risers
and Spin-Off Campaigners in Germany, the UK and Internationally. NanoEthics,
Volume 8(1) (2014): 73-89
In this article we explore the emergence of a cluster of social movement organisations that have
critically taken issue with nanotechnology in Germany, the UK and internationally. By applying
concepts borrowed from Social Movement Research we demonstrate that this cluster is a ‘spinoff’ from the preceding movement against agrofood biotechnology, however, never succeeds in
mobilizing a comparable ‘antinanotechnology movement’. We argue that the turn toward
participatory and deliberative practices that is characteristic of nanotechnology policy and, to a
major extent, is based on the perceived threat of a ‘public backlash’ against nanotechnology,
while being of little political impact, reinforces the activity of these critical organisations
through the provision of political opportunities. We further argue that the stagnation of these
organisations can be explained by low policy impact and low public responsiveness respectively
and conclude that their trajectories hinge to a major extent on policy impact and the
responsiveness of the mass-public. We end by making a concluding remark about the limits to
the project of democratizing social contention through public engagement.
Keywords: Nanotechnology, Biotechnology, Social movements, Spin off, Transnational
NGOs, Public deliberation, Public dialogue, Germany, United Kingdom
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Serina Ahlgren, Lorenzo Di Lucia. (1Department of Energy and Technology, Swedish
University of Agricultural Sciences, Uppsala, Sweden, 2Department of Technology and
Society,
Lund
University,
PO
Box
118,
SE
221
00 Lund,
Sweden.
Email: Serina.Ahlgren@slu.se, lorenzo.di_lucia@miljo.lth.se). Indirect land use changes
of biofuel production – a review of modelling efforts and policy developments in the
European Union. Biotechnology for Biofuels, Volume 7(2014): 35
The issue of indirect land use changes (ILUC) caused by the promotion of transport biofuels has
attracted considerable attention in recent years. In this paper, we reviewed the current literature
on modelling work to estimate emissions of greenhouse gases (GHG) caused by ILUC of
biofuels. We also reviewed the development of ILUC policies in the EU. Our review of past
modelling work revealed that most studies employ economic equilibrium modelling and focus
on ethanol fuels, especially with maize as feedstock. It also revealed major variation in the
results from the models, especially for biodiesel fuels. However, there has been some
convergence of results over time, particularly for ethanol from maize, wheat and sugar cane. Our
review of EU policy developments showed that the introduction of fuel-specific ILUC factors
has been officially suggested by policymakers to deal with the ILUC of biofuels. The values
proposed as ILUC factors in the policymaking process in the case of ethanol fuels are generally
in line with the results of the latest modelling exercises, in particular for first-generation ethanol
fuels from maize and sugar cane, while those for biodiesel fuels are somewhat higher. If the
proposed values were introduced into EU policy, no (first-generation) biodiesel fuel would be
able to comply with the EU GHG saving requirements. We identified a conflict between the
demand from EU policymakers for exact, highly specific values and the capacity of the current
models to supply results with that level of precision. We concluded that alternative policy
approaches to ILUC factors should be further explored.
Keywords: ILUC, review, uncertainty, policy, EU
Janeth Sanabria. (1Laboratory of Environmental Microbiology and Biotechnology,
Research Group on Advanced Processes for Chemical and Biological Treatments,
Universidad del Valle, Cali, Colombia. Email: janeth.sanabria@correounivalle.edu.co).
Environmental Biotechnology Research: Challenges and Opportunities in Latin
America. Journal of Agricultural and Environmental Ethics, 2014. DOI- 10.1007/s10806014-9502-2
Latin American countries have an extensive biological diversity and a tropical or subtropical
climate. This condition has advantages for development and for the implementation of
biotechnological solutions for environmental problems. Environmental biotechnology could be
used to enhance biodegradation, waste recovery, and also for the development of biotechnologybased products to diagnose and reduce environmental impacts such as biosensors, biopesticides,
biofertilizers and biofuels. To generate new environmental biotechnological products, Latin
American countries must not only overcome the known limitations associated with investment in
science and technology and in human resource training, but also develop their own vision of
using environmental biotechnology, adapted to the economic, and environmental context.
Biotechnology used wisely as a tool for promoting sustainable development in Latin American
countries may also contribute to the solution of problems that represent potential risks to society
and the environment in general. This document discusses the context of the research and
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innovation in Latin American countries around environmental biotechnology and also reviews
perspectives for the improvement of these developments.
Keywords: Environmental biotechnology, Microbial diversity, Reactors, Contamination,
Sustainability, Policies

Agricultural Biotechnology

Bhupinder Dhir1. (1Department of Genetics, University of Delhi South Campus, New Delhi,
110021, India. Email: bhupdhir@yahoo.co.in). Potential of biological materials for
removing heavy metals from wastewater. Environmental Science and Pollution Research,
Volume 21(3) (2014): 1614-1627
Agricultural products/by-products are natural sorbent materials that possess capacity for
removing contaminants including heavy metals from wastewaters and hence can be exploited as
replacement of costly methods for wastewater treatment. The sorption of heavy metals onto
these biomaterials is attributed to constituent's proteins, carbohydrates, and phenolic compounds
that contain functional groups such as carboxylate, hydroxyl, and amine. Natural efficiency of
these materials for removing heavy metals can be enhanced by treating them with chemicals.
The present review emphasizes their use in developing eco-friendly technology for a large-scale
treatment of wastewater.
Keywords: Agricultural residues - Biological materials - Heavy metals - Wastewater

Bioenergy
Piyapong Thongdumyu1, Nugul Intrasungkha1 and Sompong O-Thong1,2*. (1Department of
Biology, Faculty of Science, Thaksin University, Phatthalung, Thailand, 2Microbial
Resource Management Research Unit, Faculty of Science, Thaksin University, Phatthalung
93110, Thailand). Optimization of ethanol production from food waste hydrolysate by coculture of Zymomonas mobilis and Candida shehatae under non-sterile condition. African
Journal of Biotechnology, Volume 13(7)(2014): 866-873
A complete conversion of the hexose and pentose sugars in the food wastes hydrolysates (FWH)
to ethanol is a prerequisite for maximizing the profitability of an industrial process for
bioethanol production. Response surface methodology (RSM) was employed to optimize the
effects of nitrogen source [(NH4)2SO4], phosphorus source (KH2PO4), yeast extract and
inoculum size on ethanol production from FWH by co-culture of Zymomonas mobilis and
Candida shehatae under non-sterile condition. The optimal conditions for ethanol production
were 1.15 g/L of (NH4)2SO4, 0.95 g/L of KH2PO4, 1.38 g/L of yeast extract and 14.75%v/v of
inoculum. The results indicate that the most significant parameters affecting ethanol production
from FWH by co-culture under non-sterile condition was yeast extract. Ethanol production of
77.6 g/L obtained under optimized condition was 56% increased as compared with the use of
168
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raw FWH (34 g/L) and was in good agreement with the value predicted by quadratic model
(79.98 g/L), thereby confirming its validity. Ethanol yield of FWH in batch fermentation by coculture was 0.15 g-ethanol/g-food waste (77.6 g/L), which was 94.6% of the theoretical yield
while Z. mobilis alone yielded 0.11 g-ethanol/g-food waste (54.2 g/L) and C. shehatae alone
yielded 0.09 g-ethanol/g-food waste (48 g/L). Ethanol production from FWH in 1-L fermentor
by co-culture also gave ethanol yield of 0.16 g-ethanol/g-food waste (78.8 g/L) which was 96%
of the theoretical yield. Despite of being a waste, an ethanol yield of 0.16 g-ethanol/g-food waste
demonstrated the potential of food waste as a promising biomass resource for ethanol
production.
Keywords: Co-culture, food waste hydrolysates, non-sterile fermentation, response surface
methodology, optimization.
Corneels Schabort*, Hennie Visser, Roelf Venter and Sanette Marx. (Energy Systems,
School of Chemical and Mineral Engineering, North-West University, Hoffman Street,
Potchefstroom, South Africa). Biodiesel production from butter factory effluent. African
Journal of Biotechnology, Volume 13(7)(2014): 897-904
The increase in energy demand coupled with the depletion of fossil fuels has increased the need
for renewable and sustainable energy sources. Butter waste effluent was identified as a possible
feedstock for biodiesel. The effects of the temperature, alcohol to oil molar ratio, catalyst
concentration and the reaction time were investigated to determine the optimal reaction
conditions of the transesterification reaction. The optimal reaction conditions according to the
results were 50°C, 6:1 alcohol to oil molar ratio, 1.0 to 1.2 wt% catalyst loads and a reaction
time of 60 to 90 min. Different methods of purification were investigated in an attempt to
decrease waste of a biodiesel plant, including the dry washing agents, Magnesol® D-SOLTM
and Purolite® PD-206. The Magnesol® D-SOLTM was found to be the optimum method for
lowering the water content and the acid value of the fuel. The biodiesel was tested according to
the SANS 1935:2011 standard and did not meet the requirements of the standard with regard to
flash point, sulphur content, carbon residue, oxidation stability, free glycerol, total glycerol and
cold filter plugging point. In order for the biodiesel to be suitable for commercial use, it should
be blended with mineral diesel.
Keywords: Transesterification, butter waste, biodiesel purification, reaction kinetics
Swapnil G. Sanmukh Krishna Khairnar* Rajshree H. Chandekar Waman N. Paunikar.
(Swapnil G. Sanmukh: Environmental Virology Cell, Council of Scientific and Industrial
Research-National Environmental Engineering and Research Institute (CSIR-NEERI),
Nehru Marg, Nagpur-440020, Maharashtra, India. Krishna Khairnar*: Environmental
Virology Cell, Council of Scientific and Industrial Research-National Environmental
Engineering and Research Institute (CSIR-NEERI), Nehru Marg, Nagpur-440020,
Maharashtra, India. Rajshree H. Chandekar: Environmental Virology Cell, Council of
Scientific and Industrial Research-National Environmental Engineering and Research
Institute (CSIR-NEERI), Nehru Marg, Nagpur-440020, Maharashtra, India. Waman N.
Paunikar: Environmental Virology Cell, Council of Scientific and Industrial ResearchNational Environmental Engineering and Research Institute (CSIR-NEERI), Nehru Marg,
Nagpur-440020,
Maharashtra,
India.
Corresponding
Author
Email:
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kskhairnar@gmail.com, Email: kskhairnar@gmail.com). Increasing the extraction
efficiency of algal lipid for biodiesel production: Novel application of algal viruses. African
Journal of Biotechnology, Volume 13(15) (2014):1666-1670
Various studies have been conducted recently using microalgal system for the production of
algal lipid for biodiesel production. This study aimed at increasing the extraction efficiency of
algal lipid from Chlorella sp. by the application of Chlorella viruses. The calorific value of lipid
from Chlorella sp. has been reported to be higher than that of fresh water microalgae, making it
a potential candidate to be used as biofuel. This is the first report on novel application of
microalgal viruses for improving the extraction efficiency of algal lipid for biodiesel production
through viral lysis of Chlorella vulgaris. The algal lipid extraction efficiency, increased by
11.68% in the case of Chlorella virus treated C. vulgaris when compared with Chlorella virus
untreated C. vulgaris. The application of Chlorella virus and the viral encoded lytic enzymes for
increasing the extraction efficiency of algal lipid will be helpful in optimizing algal biofuel
industry in the future.
Keywords: Micro-algal system, biodiesel, algal lipid, Chlorella viruses, viral lysis.
P. Lamberga,, S. Shleeva, b, R. Ludwigc, T. Arnebranta, T. Ruzgasa. (a Department of
Biomedical Sciences, Faculty of Health and Society, Malmö University, 20506 Malmö,
Sweden, b Laboratory of Chemical Enzymology, A.N. Bach Institute of Biochemistry, RAS,
119071 Moscow, Russia, c Department of Food Sciences and Technology, Food
Biotechnology Laboratory, BOKU-University of Natural Resources and Life Sciences, A1190 Vienna, Austria). Performance of enzymatic fuel cell in cell culture. Biosensors and
Bioelectronics, Volume 55 (2014): 168–173
Here we present the very first study of an enzymatic fuel cell (EFC) in a cell culture. An EFC
with Corynascus thermophilus cellobiose dehydrogenase (CDH) based bioanode and
Myrothecium verrucaria bilirubin oxidase (BOx) based biocathode was constructed at the
bottom of a medusa cell culture plate. The constructed EFC had a power density of up to 25 µW
cm−2 at 0.5 V potential in simple buffer solution and in cell culturing medium. L929 murine
fibroblast cells were seeded on top of the EFC and possible effects of the EFC on the cells and
vice versa were studied. It was shown that on average the power of the EFC drops by about 70%
under a nearly confluent layer of cells. The EFC appeared to have a toxic effect on the L929 cell
line. It was concluded that the bioanode, consisting of CDH, produced hydrogen peroxide at
toxic concentrations. However, the toxic effect was circumvented by co-immobilizing catalase
on the bioanode.
Keywords: Biofuel cell; L929 cell line; Cellobiose dehydrogenase; Bilirubin oxidase; Direct
electron transfer; Toxicity
G. Martíneza, N. Sáncheza, J.M. Encinara,, J.F. Gonzálezb. (a Dpto. Ingeniería Química y
Química Física, UEX, Avda. Elvas s/n, 06071 Badajoz, Spain, b Dpto. Física Aplicada,
UEX, Avda Elvas s/n, 06071 Badajoz, Spain). Fuel properties of biodiesel from vegetable
oils and oil mixtures. Influence of methyl esters distribution. Biomass and Bioenergy,
Volume 63 (2014): 22–32
In this work, the quality of biodiesel produced by basic transesterification from several vegetable
oils (soybean, rapeseed, sunflower, high oleic sunflower, Cynara Cardunculus L., Brassica
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Carinata and Jatropha Curca) cultivated in Extremadura has been studied in detail. The
influence of raw material composition on properties such as density, viscosity, cetane number,
higher heating value, iodine and saponification values and cold filter plugging point has been
verified. Other biodiesel properties such as acid value, water content and flash and combustion
points were more dependent on characteristics of production process. Biodiesel produced by
rapeseed, sunflower and high oleic sunflower oils transesterification have been biofuels with
better properties according to Norm EN 14214. Finally, it has been tested that it is possible to
use oils mixtures in biodiesel production in order to improve the biodiesel quality. In addition,
with the same process conditions and knowing properties of biodiesel from pure oils; for
biodiesel from oils mixtures, its methyl esters content, and therefore properties dependent this
content can be predicted from a simple mathematical equation proposed in this work.
Keywords: Biodiesel; Vegetable oil mixtures; Fuel properties; Methyl esters distribution; Basic
transesterification
Eilhann E. Kwona, Haakrho Yib, Hyun-Han Kwonc. (a Department of Environment and
Energy, Sejong University, Seoul, South Korea, b Bio-Energy Research Team, Research
Institute of Industrial Science & Technology (RIST), Pohang, South Korea, cDepartment of
Civil Engineering, Chonbuk National University, Deokjin-dong 1ga, Deokjin-gu, Jeonju-si,
Jeollabuk-do 561-756, South Korea). Energy recovery from microalgal biomass via
enhanced thermo-chemical process. Biomass and Bioenergy, Volume 63 (2014): 46–53
This work showed that microalgae having low lipid content has high potential for energy
recovery via thermo-chemical processes. As an example, Microcystis aeruginosa (M.
aeruginosa) was considered and tested. Specifically, this work verified that the growth rate of M.
aeruginosa was extremely fast compared to other microalgae (as a factor of ∼10). Moreover, this
work investigated the CO2 co-feed impact on thermo-chemical processes (pyrolysis/gasification)
using M. aeruginosa. Introducing CO2 in the thermo-chemical process as reaction media or
feedstock can enhance the efficiency of thermo-chemical processes by expediting the cracking
capability of condensable hydrocarbons (tar). The generation of CO was enhanced as a factor of
∼2. Further generation of H2 could be achieved in the presence of CO2. Thus, utilizing CO2 as
reaction media or chemical feedstock can modify the end products into environmentally benign
and desirable ones. The CO2 co-feed impact on thermo-chemical processes with lingo-cellulosic
biomass can be universally applied.
Keywords: Pyrolysis; Gasification; Microalgae; Biodiesel; CO2
Kamra Anjanaa, Anubha Kaushikb. (aDepartment of Environmental Science and
Engineering, Guru Jambheshwar University of Science & Technology, Hisar 125001,
India, bUniversity School of Environment Management GGS Indraprastha University,
New Delhi, 110075). Enhanced hydrogen production by immobilized cyanobacterium
Lyngbya perelegans under varying anaerobic conditions. Biomass and Bioenergy, Volume
63 (2014): 54–57
Hydrogen (H2) production was studied using a non-heterocystous, filamentous cyanobacterium,
Lyngbya perelegans in free and immobilized forms, where cells were incubated under O2 free
anaerobic environment with alternate light and dark period (21 h light/3 h dark). For
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immobilization, agar and alginate systems were taken and it was revealed that hydrogen
production was more sustained in alginate trapped cells as compared to agar trapped cells and
free cells. Cell density and size of bound cell system were also important parameters influencing
H2 production in immobilized systems. The type of gas mixtures sparged for creating anoxic
environment in the headspace had a significant influence on H2 production showing methane
(CH4) to be most conducive component of the gaseous mixture.
Keywords: Lyngbya perelegans; Non-heterocystous; Immobilized cells; H2 production;
Cyanobacterium
Julián Carrillo-Reyesa, Lourdes B. Celisb, Felipe Alatriste-Mondragóna, Elías Razo-Floresa.
(a
División de Ciencias Ambientales, Instituto Potosino de Investigación Científica y
Tecnológica. Camino a la Presa San José 2055, Lomas 4a Sección, C.P. 78216, San Luis
Potosí, S.L.P, Mexico, b División de Geociencias Aplicadas, Instituto Potosino de
Investigación Científica y Tecnológica. Camino a la Presa San José 2055, Lomas 4a
Sección, C.P. 78216, San Luis Potosí, S.L.P, Mexico). Decreasing methane production in
hydrogenogenic UASB reactors fed with cheese whey. Biomass and Bioenergy, Volume 63
(2014): 101–108
One of the problems in fermentative hydrogen producing reactors, inoculated with pre-treated
anaerobic granular sludge, is the eventual methane production by hydrogen-consuming
methanogens. In this study, strategies such as reduction of pH and HRT, organic shock loads and
repeated biomass heat treatment were applied to hydrogenogenic UASB reactors fed with cheese
whey, that showed methane production after certain time of continuous operation (between 10
and 60 days). The reduction of pH to 4.5 not only decreased methane production but also
hydrogen production. Organic shock load (from 20 to 30 g COD/L-d) was the more effective
strategy to decrease the methane production rate (75%) and to increase the hydrogen production
rate (172%), without stopping reactor operation. Repeated heat treatment of the granular sludge
was the only strategy that inhibited completely methane production, leading to high volumetric
hydrogen production rates (1.67 L H2/L-d), however this strategy required stopping reactor
operation; in addition homoacetogenesis, another hydrogen-consuming pathway, was not
completely inhibited. This work demonstrated that it was possible to control the methane activity
in hydrogen producing reactors using operational strategies.
Keywords: Biohydrogen; Heat treatment; Homoacetogenesis; Methane; Organic shock load;
UASB
Maria Regina Maroun, Emilio Lèbre La Rovere. (Environmental Sciences Laboratory
LIMA/COPPE/UFRJ – Energy Planning Programme PPE/COPPE/UFRJ, Federal
University of Rio de Janeiro (UFRJ), Institute of Postgraduate Studies and Research in
Engineering (COPPE), Centro de Tecnologia, Bloco I-208, Ilha do Fundão, CEP: 21941972 Rio de Janeiro, RJ, Brazil). Ethanol and food production by family smallholdings in
rural Brazil: Economic and socio-environmental analysis of micro distilleries in the State
of Rio Grande do Sul. Biomass and Bioenergy, Volume 63 (2014): 140–155
In light of the perspectives of ethanol from sugar cane industry in Brazil and the biofuelscurrent
international debate, certain questions ought to be examined. The framework for future
expansion of ethanol production, to meet with supply needs at national and international levels
using the current production model, does not take into consideration the prospect of Brazil's
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regional and rural development. Although currently there are no impediments to the culture of
sugar cane in Rio Grande do Sul (RS) State, Brazil's largest producer of biodiesel, it imports
98% of its demand for ethanol from São Paulo and other regions. The promotion of ethanol
market in that State might pass for a productive model different from the practice in industrial
monocultures, given their cultural and agricultural characteristics. The IFES (Integrated Food
and Energy System) from COOPERBIO -n Cooperativa Mista de Produção, Industrialização e
Comercialização de Biocombustíveis do Brasil Ltda., established on an experimental basis in the
State, presents multiple economic, social and environmental benefits, potentializing the present
food procuction by smallholders and favoring a sugar cane ethanol greater consumption in the
inland of RS State. With a few tweaks and adequate governmental policies and instruments, the
expansion of this model may even cover the current demand in the State. In addition to the
production of energy and foods less dependent on fossil fuels, this model contributes for
preservation of ecosystem services and for climate smart rural sustainable development.
Keywords: Liquid biofuels; Ethanol; Micro distilleries; Food security; Family smallholdings;
Sustainable rural development
Nathan Kauffmana, 1, , Jerome Dumortierb, , Dermot J. Hayesc, Robert C. Brownd, David A.
Lairde. (aFederal Reserve Bank of Kansas City, Omaha, NE 68102, United States, b School
of Public and Environmental Affairs, Indiana University – Purdue University Indianapolis,
801 W. Michigan Street, BS 4074, Indianapolis, IN 46202, United States, c Department of
Economics, Iowa State University, Ames, IA 50011, United States, d Department of
Mechanical Engineering, Iowa State University, Ames, IA 50011, United States, e
Department of Agronomy, Iowa State University, Ames, IA 50011, United States).
Producing energy while sequestering carbon? The relationship between biochar and
agricultural productivity. Biomass and Bioenergy, Volume 63 (2014): 167–176
A partial solution to problems associated with anthropogenic greenhouse gas (GHG) emissions
could be the development and deployment of carbon-negative technologies, i.e., producing
energy while reducing atmospheric carbon dioxide levels. Biofuels have been considered a
possibility but have faced limitations due to competition with food production and GHG
emissions through indirect land-use change (ILUC). In this article, we show how emissions from
ILUC can potentially be reduced by producing food and bioenergy from biochar amended soils.
The possibility of yield improvements from biochar would reduce the land requirement for crop
production and thus, lead to a reduction in emissions from ILUC. In our application, biochar and
bio-oil are produced via fast pyrolysis of corn stover. Bio-oil is subsequently upgraded into a
fuel suitable for use in internal combustion engines. Applying the U.S. regulatory method used
to determine biofuel life cycle emissions, our results show that a biochar-induced yield
improvement in the U.S. Midwest ranging from 1% to 8% above trend can lead to an ILUC
credit between 1.65 and 14.79 t CO2-equivalent ha−1 year−1 when future emissions are assessed
over the next 30 years. The model is generalizable to other feedstocks and locations and
illustrates the relationship between biochar and crop production.
Keywords: Biochar; Life cycle analysis; Biofuel; Yield improvement; Land-use change
Elias Kuntashulaa, Dan van der Horstb, Saskia Vermeylenc. (a Department of Agricultural
Economics and Extension Education, School of Agricultural Sciences, University of
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Zambia, P.O.BOX 32379, Lusaka, Zambia, b School of Geosciences, University of
Edinburgh, UK, c Lancaster Environment Centre, Lancaster University, Lancaster, UK). A
pro-poor biofuel? Household wealth and farmer participation in Jatropha curcas seed
production and exchange in eastern Zambia. Biomass and Bioenergy, Volume 63 (2014):
187–197
When a new crop is being promoted as a pro-poor, like in the case of Jatropha curcas (J. curcas)
in Zambian rural communities, it is pertinent to explore factors that might affect its adoption, on
not only homogenous groups but also heterogeneous wealth categories. This is because poorer
farmers may be reluctant to invest in any untried innovations mainly due to their limited factors
of production. Evidence from a household survey of 249 randomly selected farmers in eastern
Zambia indicates that some factors that affect the farmers in embracing J. curcas seed
production and exchange activities differ according to wealth. While factors related to household
labour availability were crucial to involvement in J. curcas collection and exchange activities
among poorest farmers, it was gender of the household heads and access to off-farm income that
significantly influenced these activities among the well endowed farmers. Results further
indicate that the farmers who are relatively well endowed are the ones most likely to benefit
more from J. curcas collection and selling activities. Well endowed households harvested more
seed from hedges because they have more labour and currently harvesting of seed is not
restricted to private hedges. Further evidence show that even with fewer household members, the
poorly endowed could be involved in planting of hedges. This is an avenue that can help the
poorest farmers especially when property rights over J. curcas hedges are secured.
Keywords: Biofuels policy; Jatropha curcas hedges; Farmer participation; Wealth index;
Eastern Zambia
Lei Wang, Mairita Lurina, Jukka Hyytiäinen, Esko Mikkonen. (Department of Forest
Sciences, University of Helsinki, P.O. Box 27 (Latokartanonkaari 7), Helsinki FIN-00014,
Finland). Bio-coal market study: Macro and micro-environment of the bio-coal business in
Finland. Biomass and Bioenergy, Volume 63 (2014): 198–209
The general purpose of this paper is to determine the current situation of the Finnish bio-coal
sector, and outline a comprehensive picture of the macro and micro-environment related to biocoal in Finland, as well as to propose, with the help of a SWOT analysis, guidelines and
hypotheses regarding how the Finnish market should improve the bio-coal business for the
future. The major findings of the study are: 1) the major strength of the Finnish bio-coal sector is
its secured biomass supply, higher environmental credentials, and supportive policies. The clear
implication here is that the entrance requirement for the bio-coal business is relatively low,
“early birds” with foresight will win out; 2) the current weakness of Finnish bio-coal
development is undeniable. As an entirely new business, bio-coal does not have a clear
development model, which can be attributed to the little market information available, nonviable economic structure, and distribution channels which are not yet available. We would like
to advise Finnish companies to work out the cost structure, profit feasibility of the bio-coal
business and construct a practicable and sustainable biomass supply system; 3) the opportunities
of the Finnish bio-coal sector come along with the national sustainability development policies
and construction of a bio-economy. We would suggest that they focus on decentralised local
economic sales, biomass supply and energy end use; 4) the crucial threat to the bio-coal sector
industry comes from competition with fossil coal and other wood-based biofuels. Improving its
competitiveness requires cooperation and integration along the whole supply chain.
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Keywords: Bio-coal; Biomass; Bio-economy; Sustainable energy; Co-firing; Finland
Carlos P. Barrosa, b, 1,, Luis A. Gil-Alanac, Peter Wanked, 2. (a Instituto Superior de
Economia e Gestão, Technical University of Lisbon, Rua Miguel Lupi 20, 1249-078 Lisbon,
Portugal, b UECE (Research Unit on Complexity and Economics), Portugal, c University of
Navarra, Faculty of Economics and I.C.S., Edificio Biblioteca, Entrada Este, E-31080
Pamplona, Spain, d COPPEAD Graduate Business School, Federal University of Rio de
Janeiro, Rua Paschoal Lemme 355, Rio de Janeiro, Brazil). Ethanol consumption in Brazil:
Empirical facts based on persistence, seasonality and breaks. Biomass and Bioenergy,
Volume 63 (2014): 313–320
This paper investigates the consumption of sugar cane ethanol in Brazil for the time period from
January 2000 to December 2012. We examine ethanol and gasoline consumption along with the
price ratio series. Two important features of the data are analyzed, in particular, its degree of
persistence and the seasonality. The results show that the two series of consumption are
fractionally integrated with orders of integration smaller than 1 implying that shocks in the series
will disappear in the long run. On the other hand, the price ratio series displays an order of
integration higher than 1 implying lack of mean reversion behavior. This suggests that strong
policy measures must be adopted on prices in the event of shocks since they do not recover by
themselves in the long run.
Keywords: Brazil; Ethanol; Time series; Persistence; Seasonality
Marco Negria, Jacopo Bacenettia, Massimo Brambillab, Andrea Manfredinic, Andrea
Cantorea, Stefano Bocchia. (a Department of Agricultural and Environmental Sciences –
Production, Landscape, Agroenergy, Università degli Studi di Milano, Via Celoria 2, 20133
Milano, Italy, b Unità di ricerca per l'ingegneria agraria Sede di Treviglio, Via Milano 43,
24047 Treviglio (BG), Italy, c Istituto Zooprofilattico Sperimentale della Lombardia e
dell'Emilia Romagna “Bruno Ubertini”, Strada Campeggi 59/61, 27100 Pavia, Italy).
Biomethane production from different crop systems of cereals in Northern Italy. Biomass
and Bioenergy, Volume 63 (2014): 321–329
Global warming is linked to the reduction of green house gas emissions (GHG). The anaerobic
digestion of animal manure and energy crops is a promising way of reducing GHG emissions.
The increasing number of biogas plants involves a high consumption of energy crops and the
needed of big agricultural area. In Italy, cereals silages are the main feedstock for biogas
production and are commonly grown under two different crop systems: single crop (only maize)
and double crops (maize later winter cereals).
In this paper we present the results of experimental field tests carried out by monitoring the
anaerobic biomethane potential (BMP) of different cereals silages commonly grown in the
Padanian Plan.
A laboratory device has been developed to measure the specific biomethane production of the
different cereal silages. The different energy crops have been evaluated, in single and double
crop systems, expressing the biomethane production per hectare.
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The maize hybrids show higher specific biomethane potentials respect to winter cereals. Maize
FAO class 700 achieves the highest production per hectare as a single crop. Nevertheless, the
highest biomethane productions per hectare are reached with double crop system in particular
when maize FAO class 500 follows triticale (+12% respect the best single crop system).
Keywords: Biogas; Anaerobic digestion; Energy crops; Anaerobic biomethane potential; Italy
M.C. Gutiérrez, J.A. Siles, A.F. Chica, M.A. Martín. (Department of Inorganic Chemistry
and Chemical Engineering, Faculty of Sciences, University of Córdoba, Campus
Universitario de Rabanales, Building C-3, Ctra. Madrid-Cádiz, Km 396, 14071 Córdoba,
Spain). Kinetics of biofuel generation from deodorizer distillates derived from the physical
refining of olive oil and squalene recovery. Biomass and Bioenergy, Volume 62 (2014): 93–
99
The recovery of squalene from deodorizer distillate derived from the physical refining of olive
oil was evaluated by combining pressurized acidic esterification in a closed system with vacuum
distillation. Esterification was carried out at 341, 359, 366, 391 and 395 K. The reaction at 395 K
was found to be satisfactory as it decreased the acid value by 99.21% and generated a FAME
concentration of 67.53% within 1 h. In order to demonstrate that the generation of FAME from
deodorizer distillate was mainly due to the transformation of FFA, the reaction extent, which
characterizes the reaction and simplifies calculations, was evaluated for FFA removal and the
generation of FAME. Subsequent vacuum distillation allowed the separation of one fraction rich
in FAME (94%), which can be used as a biofuel and accounted for 85% of the initial mass, and
another fraction that was rich in squalene (78%) and may be used for manufacturing
pharmaceutical products. The global squalene yield was 117 g kg−1 initial deodorizer distillate.
Keywords: Squalene; Deodorizer distillate; Esterification; FAME; Reaction extent; Kinetics
Matthieu Chauvata, Gabriel Pereza, Mickaël Heddeb, Isabelle Lamyb. (a Normandie Univ,
EA 1293 ECODIV-Rouen, SFR SCALE, UFR Sciences et Techniques, 76821 Mont Saint
Aignan Cedex, France, b INRA, UR 251 Pessac, F-78026 Versailles Cedex, France).
Establishment of bioenergy crops on metal contaminated soils stimulates belowground
fauna. Biomass and Bioenergy, Volume 62 (2014): 207–211
Soils of contaminated agrosystems represent potential arable land surfaces for the production of
non-alimentary crops. The aim of this study is to monitor changes in belowground biodiversity
(Collembola), potentially occurring following establishment of perennial biomass crop systems
on contaminated agricultural land. We selected, within an agricultural trial, two different
biomass crops, miscanthus (Miscanthus x giganteus) and switchgrass (Panicum virgatum) and an
annual wheat crop (Triticum sp.) used as a control. About 20-fold more individuals were found
under miscanthus and switchgrass than under wheat. The highest mean number of species was
found under miscanthus being 30% greater than in switchgrass and 424% than in annual wheat.
Furthermore, abundance and species richness of the three collembolan life-forms (epedaphic,
hemiedaphic, and euedaphic) differed between the crops leading to distinctly different
assemblages.
On metal contaminated soils, perennial bioenergy crops have the potential to increase
belowground faunal diversity and abundance with the identity of crops as a critical factor driving
soil animal assemblages.
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Keywords: Biomass crops; Collembola; Contaminated soil; Agricultural trial; Biodiversity
G. Santia, A. D'Annibalea, A. Eshelb, A. Zilbersteinb, S. Crognalea, M. Ruzzia, R. Valentinia,
M. Moresia, M. Petrucciolia. (a Department for Innovation in Biological, Agro-Food and
Forest Systems (DIBAF), University of Tuscia, Via S. Camillo De Lellis, 01100 Viterbo,
Italy, b Department of Molecular Biology and Ecology of Plants, Tel Aviv University, TelAviv 69978, Israel). Ethanol production from xerophilic and salt-resistant Tamarix jordanis
biomass. Biomass and Bioenergy, Volume 61 (2014): 73–81
Three different Tamarix species, namely Tamarix aphylla, T. aphylla “Erect”-type and Tamarix
jordanis, were grown in an experimental field under extreme desert conditions and irrigated with
either reclaimed sewage or brackish water. Depending on both species and source of irrigation,
the above-ground biomass production ranged from 18 to 36 Mg ha−1 in the first year. Among the
three chemically characterized Tamarix species, T. jordanis was selected due to its higher
cellulose content, and lower hemicellulose and phenol contents so as to outline a preliminary
process flow sheet for ethanol production. This included steam-injection heating under acidic
conditions (200 °C; 90 s; 0.5% H2SO4; 160 g L−1 solid loading) using a novel lab-scale Direct
Steam Injection Apparatus, enzymatic saccharification (50 °C; pH 5.0; 200 g L−1 solid loading;
20 FPU g−1 cellulose) and subsequent ethanolic fermentation (30 °C; Saccharomyces cerevisiae
F-15 as the inoculum). Lab-scale fermentation runs were carried out in a 3-L stirred bioreactor in
repeated-batch mode and showed an almost quantitative conversion of glucose into ethanol
(0.507 ± 0.006 g g−1), thus leading to a satisfactory overall process ethanol yield of about 145 L
Mg−1Tamarix biomass.
Keywords: Tamarix jordanis; Lignocellulose pretreatments; Enzymatic saccharification; Acidcatalyzed steam explosion; Ethanol
Shantonu Roy, Kanhaiya Kumar, Supratim Ghosh, Debabrata Das. (Department of
Biotechnology, Indian Institute of Technology, Kharagpur 721302, India). Thermophilic
biohydrogen production using pre-treated algal biomass as substrate. Biomass and
Bioenergy, Volume 61 (2014): 157–166
Algal biomass is rich in carbohydrates which can be utilized as a promising source of substrate
for dark fermentation. It becomes more significant when biomass is produced by capturing
atmospheric greenhouse gas, CO2. In the present study, clean energy was generated in the form
of biohydrogen utilizing algal biomass. Biohydrogen production was carried out by thermophilic
dark fermentation using mixed culture. The culture of Chlorella sorokiniana was cultivated in
helical airlift photobioreactor at 30 °C under continuous light intensity of 120 µmol m−2 s−1
provided by white fluorescent lamps. Biomass reached to stationary phase on 9th day giving
maximum dry cell weight of 2.9 kg m−3. Maximum carbohydrate and protein content observed
was 145 g kg−1 and 140 g kg−1, respectively. Maximum volumetric productivity of 334 g dm−3
d−1 was observed. Algal biomass was subjected to various physical and chemical pre-treatments
processes for the improvement of hydrogen production. It was observed that the pretreatment
with 200 dm3 m−3 HCl-heat was most suitable pretreatment method producing cumulative
hydrogen of 1.93 m3 m−3 and hydrogen yield of 958 dm3 kg−1 volatile suspended solid or 2.68
mol mol−1 of hexose. Growth kinetics parameters such as µmax and Ks were estimated to be 0.44
h−1 and 120 g m−3, respectively. The relationship between biomass and hydrogen production was
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simulated by the Luedeking–Piret model showing that H2 production is growth associated. The
study thus showed the potential of algal biomass as substrate for biological hydrogen production.
Keywords: Algal biomass; Pretreatment methods; Biohydrogen production; Thermophilic
mixed culture; Gompertz equation
Myles Graya,, Mark G. Johnsonb, Maria I. Dragilaa, Markus Klebera, c. (a Oregon State
University, Department of Crop and Soil Science, 3017 Ag and Life Sciences Bldg., Oregon
State University, Corvallis, OR 97331, USA, b U.S. Environmental Protection Agency,
Western Ecology Division, 200 SW 35th St., Corvallis, OR 97333, USA, c Institute of Soil
Landscape Research, Leibniz-Center for Agricultural Landscape Research (ZALF), 15374
Müncheberg, Germany). Water uptake in biochars: The roles of porosity and
hydrophobicity. Biomass and Bioenergy, Volume 61 (2014): 196–205
We assessed the effects of porosity and hydrophobicity on water uptake by biochars. Biochars
were produced from two feedstocks (hazelnut shells and Douglas fir chips) at three production
temperatures (370 °C, 500 °C, and 620 °C). To distinguish the effects of porosity from the
effects of hydrophobicity, we compared uptake of water to uptake of ethanol (which is
completely wetting and not affected by hydrophobic materials). For both feedstocks, low
temperature biochars took up less water than high temperature biochars but the same amount of
ethanol, suggesting that differences in water uptake based on production temperature reflect
differences in surface hydrophobicity, not porosity. Conversely, Douglas fir biochars took up
more water than hazelnut shell biochars due to greater porosity. Thus, designing biochars for
water holding applications requires two considerations: (a) creating sufficient porosity through
feedstock selection, and (b) determining a production temperature that reduces hydrophobicity to
an acceptable level.
Keywords: Biochar; Water uptake; Porosity; Hydrophobicity; FTIR
Ana Lisbeth Galindoa,, Electo Silva Loraa, Rubenildo Viera Andradea, Sandra Yamile
Giraldoa, Rene Lesme Jaénb, Vladimir Melian Cobasa. (a Excellence Group in Thermal
Power and Distributed Generation-NEST, Institute of Mechanical Engineering, Federal
University of Itajubá, Brazil, b Faculty of Mechanical Engineering, Center for Energy
Efficiency Studies, University of Oriente, Cuba). Biomass gasification in a downdraft
gasifier with a two-stage air supply: Effect of operating conditions on gas quality. Biomass
and Bioenergy, Volume 61 (2014): 236–244
The gasification of the biomass is an attractive technology for the production of electricity, heat,
chemicals and liquid fuels. This paper presents an experimental evaluation of the quality of the
producer gas in a two-stage, air supply downdraft gasifier, referred to its tar and particle content
for different operating conditions. The gas composition and its lower heating value were also
determined. Experimental tests were performed varying the operating conditions of the gasifier:
the air flow between 18 Nm3/h and 22 Nm3/h (the proximate equivalence ratio from 3.03 to
0.279) and the air flow ratio in the two stages (AR) between 0% and 80%, evaluating the effects
of these parameters over the quality of the gas. The results show that a fuel gas, with tar and
particulate matter content of 54.25 ± 0.66 mg/Nm3 and 102.4 ± 1.09 mg/Nm3, respectively, was
obtained, for a total air flow rate of 20 ± 0.45 Nm3/h and an air ratio, between the two stages, of
80%. For these conditions, the lower heating value of the gas was 4.74 ± 0.5 MJ/Nm3. The two
stage air supply in the gasification allowed to reduce the tar content in the producer gas up-to
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87% with even a slight increase in the gasifier efficiency. This results can be explained by an
increase of the temperatures in the pyrolysis and combustion regions.
Keywords: Biomass gasification; Two-stage downdraft gasification; Gas quality; Governing
variables; Gasification performance
Joanna Kawa-Rygielska, Witold Pietrzak. (Department of Food Storage and Technology,
Wrocław University of Environmental and Life Science, Chełmońskiego 37/41, 51-630
Wrocław, Poland). Ethanol fermentation of very high gravity (VHG) maize mashes by
Saccharomyces cerevisiae with spent brewer's yeast supplementation. Biomass and
Bioenergy, Volume 60 (2014): 50–57
The subject of this research project was ethanol productivity from very high gravity maize
mashes supplemented with spent brewer's yeast as a nutrient source. Batch fermentation of
maize mashes (360 g of maize per kilogram of mash) supplemented with 30 g of spent brewer's
yeast's wet biomass, dried spent brewer's yeast and yeast extract per kilogram of mash was
conducted for 96 h at 30 °C. In all supplemented mashes higher ethanol production rate was
observed in comparison to the control sample, especially in the initial stages of fermentation.
After 96 h fermentation the ethanol concentration ranged from 120.95 to 142.34 g dm−3 in
supplemented mashes (120.74 g dm−3 in the control sample) which corresponded with practical
ethanol yields of 78.05–91.85% (77.91% in the control sample). It was also important that
maximum ethanol yield in supplemented mashes was achieved after ca. 48 h and 72 h of
fermentation while in the control sample ethanol production continued until the end of the
process.
Keywords: Ethanol fuel; Batch ethanol fermentation; Spent brewer's yeast; VHG fermentation;
Maize mash supplementation
Suzana Yusup, Zakir Khan1, 2, Murni Melati Ahmad2, Nor Adilla Rashidi. (Biomass
Processing Laboratory, Block P, Center for Biofuel and Biochemical, Mission Oriented
Research of Green Technology, Universiti Teknologi PETRONAS, Bandar Seri Iskandar,
31750 Tronoh, Perak, Malaysia). Optimization of hydrogen production in in-situ catalytic
adsorption (ICA) steam gasification based on Response Surface Methodology. Biomass and
Bioenergy, Volume 60 (2014): 98–107
The present study investigates the optimization of hydrogen (H2) production with in-situ
catalytic adsorption (ICA) steam gasification by using a pilot-scale fluidized bed gasifier. Two
important response variables i.e. H2 composition (in percent volume fraction, %) and H2 yield (in
g kg−1 of biomass) are optimized with respect to five process variables such as temperature (600
°C–750 °C), steam to biomass mass ratio (1.5–2.5), adsorbent to biomass mass ratio (0.5–1.5),
superficial velocity (0.15 m s−1–0.26 m s−1) and biomass particle size (350 µm–2 mm). The
optimization study is carried out based on Response Surface Methodology (RSM) using Central
Composite Rotatable Design (CCRD) approach. The adsorbent to biomass mass ratio is found to
be the most significant process variables that influenced the H2 composition, whereas
temperature and biomass particle size are found to be marginally significant. For H2 yield,
temperature is the most significant process variables followed by steam to biomass mass ratio,
adsorbent to biomass mass ratio and biomass particle size. The optimum process conditions are
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found to be at 675 °C, steam to biomass mass ratio of 2.0, adsorbent to biomass mass ratio of
1.0, superficial velocity of 0.21 m s−1 that is equivalent to 4 times the minimum fluidization
velocity, and 1.0 mm–2.0 mm of biomass particle size. The theoretical response variables
predicted by the developed model fit well with the experimental results.
Keywords: Adsorption; Central composite rotatable design; Fluidized bed gasifier; Palm kernel
shell; Statistical approach
J.F. González-Gonzáleza, A. Alkassirb, J. San Joséc, J. Gonzálezd, A. Gómez-Landeroe.
(aDept. Física Aplicada, EII, Universidad de Extremadura, Avda. Elvas s/n, 06006 Badajoz,
Spain, b Dept. Ingeniería Mecánica, Energética y de los Materiales, EII, Universidad de
Extremadura, Avda. Elvas s/n, 06006 Badajoz, Spain, c Dept. Ingeniería Energética y
Fluidomecánica, ETSII, Universidad de Valladolid, Paseo del Cauce s/n, 47014 Valladolid,
Spain, d Dept. Cultivos intensivos, CI Finca La Orden-Valdesequera, Guadajira, Badajoz,
Spain, e Dept. Ingeniería Eléctrica, Electrónica y Automática, EII, Universidad de
Extremadura, Avda. Elvas s/n, 06006 Badajoz, Spain). Study of combustion process of
biodiesel/gasoil mixture in a domestic heating boiler of 26.7 kW. Biomass and Bioenergy,
Volume 60 (2014): 178–188
This study is focused on the use of biodiesel in a liquid fuel heating boiler of 26.7 kW. The
influence of biodiesel/diesel mixtures, air flow rate, and input pressure on a combustion process
for heating purposes was analyzed. The study is divided into two parts. The first one deals with
the characteristics of biodiesel as a heating fuel and the analysis of its properties and preparation
method. The biodiesel was produced from sunflower oil in a pilot plant of 250 L/charge and was
characterized according to standard norms. It was found that biodiesel is not acceptable as fuel
for internal combustion engines (ester content of 92%). The second one deals with the effect of
the operating variables on the combustion parameters in the boiler. The tests were conducted on
experimental facilities and the generated emissions were analyzed. It was found that increasing
the input burner pressure involves a decrease in CO and O2 and an increase of CO2 in the fumes,
as well as an increase in the combustion process yield. Likewise, a greater air flow rate gives rise
to a decrease in the latter parameter. Moreover, CO emissions were slightly higher when
biodiesel content was increased in the mixture, and therefore the combustion yield decreased.
Keywords: Biodiesel/diesel; Liquid fuel heating boiler; Combustion; Emissions; Efficiency
Letícia Lovato, Bruna Luíza Pelegrini, Juliana Rodrigues, Arildo José Braz de Oliveira,
Izabel Cristina Piloto Ferreira. (Programa de Pós-Graduação em Ciências Farmacêuticas,
Departamento de Farmácia, Universidade Estadual de Maringá, Centro de Ciências da
Saúde, Av. Colombo n° 5.790, CEP 87020-900, Maringá, PR, Brazil). Seed oil of Sapindus
saponaria L. (Sapindaceae) as potential C16 to C22 fatty acids resource. Biomass and
Bioenergy, Volume 60 (2014): 247–251
Vegetable seed oils have been objects of study as a raw material to produce biodiesel.
Considering this, the oil extracted from the seed of Sapindus saponaria L., cultivated in Brazil,
was investigated, concerning its chemical composition, aiming at the extraction of potential raw
material for the production of biodiesel, for the first time. Seeds were collected at Maringá State
University campus. The oil was extracted by means of Soxhlet method and characterized by Gas
Chromatography, coupled with Mass Spectrometry (GCMS). The quantity of oil yielded was of
42.58%. The oil characterization allowed the identification and the quantification of seven fatty
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acids. From these, 57.60% were unsaturated and 42.40% were saturated. Oleic acid was the most
abundant (52.45%) among them.
Keywords: Biodiesel; Oil; Sapindus saponaria; Characterization; Chemistry
Keaton Larson Lesnik1 and Hong Liu1. (1Department of Biological and Ecological
Engineering, Oregon State University, Corvallis, OR 97333, USA. Hong Liu: Email:
liuh@engr.orst.edu). Establishing a core microbiome in acetate-fed microbial fuel cells.
Applied Microbiology and Biotechnology, Volume 98(9) (2014): 4187-4196
Establishing a core microbiome is the first step in understanding and subsequently optimizing
microbial interactions in anodic biofilms of microbial fuel cells (MFCs) for increased power,
efficiency, and decreased start-up times. In the present study, we used 454 pyrosequencing to
demonstrate that a core anodic community would consistently emerge over a period of 4 years
given similar conditions. The development and variation across reactor designs of these
communities was also explored. The core members present in all high-power generating biofilms
were Geobacter, Aminiphilus, Sedimentibacter, Acetoanaerobium, and Spirochaeta, accounting
for 72 ± 9 % of all genera. Aminiphilus spp., member of the Synergistetes phylum was present at
higher abundances than previously reported in any other ecological studies. Results suggest a
stable core microbiome in acetate-fed MFCs on both phylogenetic and functional levels.
Keywords: Microbial fuel cell, 454 pyro-sequencing, Core microbiome, Community analysis,
Cloth-electrode assembly
Wael Sabra1, 2 , C. Groeger1, P. N. Sharma1 and An-Ping Zeng1. (1Institute of Bioprocess
and Biosystems Engineering, Hamburg University of Technology, Denickestr.15, 21073
Hamburg, Germany, 2Microbiology Department, Faculty of Science, Alexandria
University, Alexandria, Egypt, Wael Sabra (Corresponding author) Email:
Wael.Sabra@tuhh.de, An-Ping Zeng (Corresponding author), Email: AZE@TUHH.de).
Improved n-butanol production by a non-acetone producing Clostridium pasteurianum
DSMZ 525 in mixed substrate fermentation. Applied Microbiology and Biotechnology,
Volume 98(9) (2014): 4267-4276
The kinetics of growth, acid and solvent production in batch culture of Clostridium pasteurianum
DSMZ 525 were examined in mixed or mono-substrate fermentations. In pH-uncontrolled batch
cultures, the addition of butyric acid or glucose significantly enhanced n-butanol production and
the ratio of butanol/1,3-propanediol. In pH-controlled batch culture at pH = 6, butyric acid
addition had a negative effect on growth and did not lead to a higher n-butanol productivity. On
the other hand, mixed substrate fermentation using glucose and glycerol enhanced the growth
and acid production significantly. Glucose limitation in the mixed substrate fermentation led to
the reduction or inhibition of the glycerol consumption by the growing bacteria. Therefore, for
the optimal growth and n-butanol production by C. pasteurianum, a limitation of either substrate
should be avoided. Under optimized batch conditions, n-butanol concentration and maximum
productivity achieved were 21 g/L, and 0.96 g/L × h, respectively. In comparison, mixed
substrate fermentation using biomass hydrolysate and glycerol gave a n-butanol concentration of
17 g/L with a maximum productivity of 1.1 g/L × h. In terms of productivity and final n-butanol
concentration, the results demonstrated that C. pasteurianum DSMZ 525 is well suitable for n-
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butanol production from mixed substrates of biomass hydrolysate and glycerol and represents an
alternative promising production strain.
Keywords: Butanol production, Clostridium pasteurianum, ABE fermentation, Mixed substrate
fermentation
Chuang Xue1, Jing-Bo Zhao2, Li-Jie Chen1, Feng-Wu Bai1, Shang-Tian Yang1, 2 and JianXin Sun2, 3. (1School of Life Science and Biotechnology, Dalian University of Technology,
No. 2 Linggong Road, Dalian, Liaoning, 116024, China, 2Department of Chemical and
Biomolecular Engineering, The Ohio State University, Columbus, OH 43210, USA,
3
Microbial and Cell Culture Development, GlaxoSmithKline, 709 Swedeland Road, King of
Prussia, PA 19406, USA. Chuang Xue (Corresponding author) Email: xue.1@dlut.edu.cn,
Jian-Xin Sun (Corresponding author) Email: jianxin.x.sun@gsk.com). Integrated butanol
recovery for an advanced biofuel: current state and prospects. Applied Microbiology and
Biotechnology, Volume 98(8) (2014): 3463-3474
Butanol has recently gained increasing interest due to escalating prices in petroleum fuels and
concerns on the energy crisis. However, the butanol production cost with conventional acetone–
butanol–ethanol fermentation by Clostridium spp. was higher than that of petrochemical
processes due to the low butanol titer, yield, and productivity in bioprocesses. In particular, a
low butanol titer usually leads to an extremely high recovery cost. Conventional biobutanol
recovery by distillation is an energy-intensive process, which has largely restricted the economic
production of biobutanol. This article thus reviews the latest studies on butanol recovery
techniques including gas stripping, liquid–liquid extraction, adsorption, and membrane-based
techniques, which can be used for in situ recovery of inhibitory products to enhance butanol
production. The productivity of the fermentation system is improved efficiently using the in situ
recovery technology; however, the recovered butanol titer remains low due to the limitations
from each one of these recovery technologies, especially when the feed butanol concentration is
lower than 1 % (w/v). Therefore, several innovative multi-stage hybrid processes have been
proposed and are discussed in this review. These hybrid processes including two-stage gas
stripping and multi-stage pervaporation have high butanol selectivity, considerably higher
energy and production efficiency, and should outperform the conventional processes using single
separation step or method. The development of these new integrated processes will give a
momentum for the sustainable production of industrial biobutanol.
Keywords: Butanol, ABE fermentation, Clostridium, Butanol recovery, Hybrid process
Sophie L. K. W. Roelants1, Sofie L. De Maeseneire1, Katarzyna Ciesielska2, Inge N. A. Van
Bogaert1 and Wim Soetaert1. (1Centre for Industrial Biotechnology and Biocatalysis
(InBio.be), Faculty of Bioscience Engineering, Ghent University, Coupure Links 653, 9000
Ghent, Belgium, 2L-Probe, Department of Sciences, Ghent University, K.L.
Ledeganckstraat 35, 9000 Ghent, Belgium. Sophie L. K. W. Roelants: Email:
Sophie.Roelants@ugent.be). Biosurfactant gene clusters in eukaryotes: regulation and
biotechnological potential. Applied Microbiology and Biotechnology, Volume 98(8) (2014):
3449-3461
Biosurfactants (BSs) are a class of secondary metabolites representing a wide variety of
structures that can be produced from renewable feedstock by a wide variety of micro-organisms.
They have (potential) applications in the medical world, personal care sector, mining processes,
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food industry, cosmetics, crop protection, pharmaceuticals, bio-remediation, household
detergents, paper and pulp industry, textiles, paint industries, etc. Especially glycolipid BSs like
sophorolipids (SLs), rhamnolipids (RLs), mannosylerythritol lipids (MELs) and cellobioselipids
(CBLs) have been described to provide significant opportunities to (partially) replace chemical
surfactants. The major two factors currently limiting the penetration of BSs into the market are
firstly the limited structural variety and secondly the rather high production price linked with the
productivity. One of the keys to resolve the abovementioned bottlenecks can be found in the
genetic engineering of natural producers. This could not only result in more efficient
(economical) recombinant producers, but also in a diversification of the spectrum of available
BSs as such resolving both limiting factors at once. Unraveling the genetics behind the
biosynthesis of these interesting biological compounds is indispensable for the tinkering, fine
tuning and rearrangement of these biological pathways with the aim of obtaining higher yields
and a more extensive structural variety. Therefore, this review focuses on recent developments in
the investigation of the biosynthesis, genetics and regulation of some important members of the
family of the eukaryotic glycolipid BSs (MELs, CBLs and SLs). Moreover, recent
biotechnological achievements and the industrial potential of engineered strains are discussed.
Keywords: Biosurfactants, Secondary metabolites, Clusters, Regulation, Biotechnology,
Eukaryotes
Adam Elliston1, Samuel R. A. Collins1, Craig B. Faulds2, 3, Ian N. Roberts4 and Keith W.
Waldron1. (1The Biorefinery Centre, Institute of Food Research, Norwich, NR4 7UA, UK,
2
INRA, UMR 1163 Biotechnologie des Champignons Filamenteux, POLYTECH Marseille,
163 avenue de Luminy, 13288 Marseille cedex 09, France, 3Aix-Marseille Université, UMR
1163 Biotechnologie des Champignons Filamenteux, POLYTECH Marseille, 163 avenue de
Luminy, 13288 Marseille cedex 09, France, 4The National Collection of Yeast Cultures,
Institute of Food Research, Norwich, NR4 7UA, UK. Keith W. Waldron. Email:
keith.waldron@ifr.ac.uk). Biorefining of Waste Paper Biomass: Increasing the
Concentration of Glucose by Optimising Enzymatic Hydrolysis. Applied Biochemistry and
Biotechnology, Volume 172 (7) (2014): 3621-3634
Waste copier paper is a potential substrate for the production of glucose relevant for manufacture
of platform chemicals and intermediates, being composed of 51 % glucan. The yield and
concentration of glucose arising from the enzymatic saccharification of solid ink-free copier
paper as cellulosic substrate was studied using a range of commercial cellulase preparations. The
results show that in all cellulase preparations examined, maximum hydrolysis was only achieved
with the addition of beta-glucosidase, despite its presence in the enzyme mixtures. With the use
of Accellerase® (cellulase), high substrate loading decreased conversion yield. However, this
was overcome if the enzyme was added between 12.5 and 20 FPU g substrate−1. Furthermore,
this reaction condition facilitated continual stirring and enabled sequential additions (up to 50 %
w/v) of paper to be made to the hydrolysis reaction, degrading nearly all (99 %) of the cellulose
fibres and increasing the final concentration of glucose whilst simultaneously making high
substrate concentrations achievable. Under optimal conditions (50 °C, pH 5.0, 72 h), digestions
facilitate the production of glucose to much improved concentrations of up to 1.33 mol l−1.
Keywords: Biofuel-Bioalcohol-Enzyme hydrolysis-Cellulase-Paper-Substrate concentrationGlucose
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B. B. Romão1, F. R. X. Batista1, J. S. Ferreira1, H. C. B. Costa1, M. M. Resende1 and V. L.
Cardoso1. (1School of Chemical Engineering, Federal University of Uberlandia, Avenida
João Naves de Ávila 2121, 38408-144 Uberlandia, MG, Brazil. B. B. Romão, Email:
betaniaromao@yahoo.com.br). Biohydrogen Production Through Dark Fermentation by
a Microbial Consortium Using Whey Permeate as Substrate. Applied Biochemistry and
Biotechnology, Volume 172 (7) (2014): 3670-3685
Nowadays, hydrogen produced globally has been synthesized from fossil fuel with limited
source. Therefore, research has been developed in order to explore biological H2 production by
dark fermentation. The purpose of this work was to evaluate the effect of initial pH and ferrous
sulfate and ammonium sulfate concentrations on the production of biohydrogen by dark
fermentation. The process was carried out in batch mode under anaerobic conditions, in the
absence of light, and at standard room temperature and pressure. A microbial consortium
provided by the effluent treatment plant of a local dairy company was inoculated into a synthetic
medium supplemented with cheese whey permeate (20 g/L of lactose) as a carbon source. The
influence of three variables was analyzed by a central composite design 2(3), and the optimum
results of hydrogen yield (4.13 mol H2/mol lactose) and productivity (86.31 mmol H2/L/day)
were achieved at initial pH 7.0 and FeSO4 and (NH4)2SO4 concentrations of 0.6 and 1.5 g/L,
respectively. Under these conditions, the kinetic parameters of fermentation were investigated by
analyzing the profile of H2 yield and productivity, metabolite concentrations, pH, and
concentration of dissolved iron. In the kinetic analysis, the modified Gompertz equation
described adequately the fermentative hydrogen production from cheese whey permeate
(R2 = 0.98). The profile of ethanol and volatile organic acids showed that lactic acid and butyric
acid were the main metabolites produced, and the sum of both by-products corresponded to
about 58 % of the total metabolites.
Keywords: Hydrogen-Dark fermentation-Cheese whey permeate
Solmaz Aslanzadeh1, Andreas Berg2, Mohammad J. Taherzadeh1 and Ilona Sárvári
Horváth1. (1School of Engineering, University of Borås, Borås, Sweden, 2Scandinavian
Biogas
Fuels
AB,
Linköping,
Sweden.
Solmaz
Aslanzadeh:
Email:
solmaz.aslanzadeh@hb.se). Biogas Production from N-Methylmorpholine-N-oxide
(NMMO) Pretreated Forest Residues. Applied Biochemistry and Biotechnology, Volume
172 (6) (2014): 2998-3008
Lignocellulosic biomass represents a great potential for biogas production. However, a suitable
pretreatment is needed to improve their digestibility. This study investigates the effects of an
organic solvent, N-Methylmorpholine-N-oxide (NMMO) at temperatures of 120 and 90 °C,
NMMO concentrations of 75 and 85 % and treatment times of 3 and 15 h on the methane yield.
The long-term effects of the treatment were determined by a semicontinuous experiment. The
best results were obtained using 75 % NMMO at 120 °C for 15 h, resulting in 141 % increase in
the methane production. These conditions led to a decrease by 9 % and an increase by 8 % in the
lignin and in the carbohydrate content, respectively. During the continuous digestion
experiments, a specific biogas production rate of 92 NmL/gVS/day was achieved while the
corresponding rate from the untreated sample was 53 NmL/gVS/day. The operation conditions
were set at 4.4 gVS/L/day organic loading rate (OLR) and hydraulic retention time (HRT) of 20
days in both cases. NMMO pretreatment has substantially improved the digestibility of forest
residues. The present study shows the possibilities of this pretreatment method; however, an
economic and technical assessment of its industrial use needs to be performed in the future.
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Yong Jiang1, 2, Min Su1, 2, 3 and Daping Li1, 2. (1Key Laboratory of Environmental and
Applied Microbiology, Chengdu Institute of Biology, Chinese Academy of Sciences, 9
South Renmin Road, 4th Section, Chengdu, Sichuan, 610041, China, 2Environmental
Microbiology Key Laboratory of Sichuan Province, Chengdu, 610041, China, 3College of
Life Science, Sichuan University, Chengdu, 610064, China. Daping Li: Email:
lidp@cib.ac.cn). Removal of Sulfide and Production of Methane from Carbon Dioxide in
Microbial Fuel Cells–Microbial Electrolysis Cell (MFCs–MEC) Coupled System. Applied
Biochemistry and Biotechnology, Volume 172 (5) (2014): 2720-2731
Removal of sulfide and production of methane from carbon dioxide in microbial electrolysis
cells (MECs) at the applied voltage of 0.7 V was achieved using sulfide and organic compound
as electron donors. The removal rate of sulfide was 72 % and the Faraday efficiency of methane
formation was 57 % within 70 h of operation. Microbial fuel cell (MFCs) can be connected in
series to supply power and drive the reaction in MECs. Removal of sulfide and production of
methane from carbon dioxide in MFCs–MEC coupled system was achieved. The sulfide removal
rates were 62.5, 60.4, and 57.7 %, respectively, in the three anode compartments. Methane
accumulated at a rate of 0.354 mL h−1 L−1 and the Faraday efficiency was 51 %. Microbial
characterization revealed that the biocathode of MEC was dominated by relatives of
Methanobacterium palustre, Methanobrevibacter arboriphilus, and Methanocorpusculum
parvum. This technology has a potential for wastewater treatments and biofuel production from
carbon dioxide.
Keywords: Microbial electrolysis cells-Microbial fuel cell-Carbon dioxide-Methane-Sulfide
B. S. Sharath1, B. V. Mohankumar1 and D. Somashekar1 . (1Fermentation Technology and
Bioengineering Department, CSIR-Central Food Technological Research Institute,
Mysore, 570020, Karnataka, India). Bio-detoxification of Phorbol Esters and Other Antinutrients of Jatropha curcas Seed Cake by Fungal Cultures Using Solid-State
Fermentation. Applied Biochemistry and Biotechnology, Volume 172(5)(2014): 2747-2757
Jatropha seed cake, a byproduct after biodiesel extraction, has several anti-nutrients and toxins.
Solid-state fermentation was carried out for the detoxification of the Jatropha seed cake (JSC)
using different fungal cultures. The reduction in the anti-nutritional components such as tannins,
phytates, saponins, lectin and protease inhibitor, and phorbol esters on 6th, 9th, and 12th day of
fermentation was analyzed. The phorbol ester content in the unfermented JSC was 0.83 mg/g,
and the maximum degradation of phorbol esters to the extent of 75 % was observed in the case
of JSC fermented with Cunninghamella echinulata CJS-90. The phytate degradation in the
fermented JSC was in the range of 65–96 %. There was a gradual reduction of saponin content in
the JSC from 6th to 12th day, and the reduction of saponin was in the range of 55–99 % after
solid-state fermentation. The trypsin inhibitor activity and lectin were 1,680 trypsin inhibitor
units (TIU) per gram and 0.32 hemagglutinating unit in the unfermented JSC, respectively.
Trypsin inhibitor activity and lectin could not be detected in JSC after 12th day of solid-state
fermentation. Tannins accounted for 0.53 % in unfermented JSC, and there was a marginal
increase of tannins after solid-state fermentation. The results indicate that biological
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detoxification could be a promising method to reduce anti-nutritional compounds and toxins in
the JSC.
Keywords: Jatropha curcas-Detoxification-Fungi-Phorbol esters-Anti-nutrients
Chao Huang1, 2, Xue-Fang Chen2, 3, Xiao-Yan Yang2, 3, Lian Xiong1, 2, Xiao-Qing Lin1, 2,
Juan Yang1, 2, Bo Wang2, 3 and Xin-De Chen1, 2. ((1Key Laboratory of Renewable Energy,
Chinese Academy of Sciences, Guangzhou, 510640, People’s Republic of China,
2
Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, No.2 Nengyuan
Road, Tianhe District, Guangzhou, 510640, People’s Republic of China, 3University of
Chinese Academy of Sciences, Beijing, 100049, People’s Republic of China. Email:
cxd_cxd@hotmail.com). Bioconversion of Corncob Acid Hydrolysate into Microbial Oil by
the Oleaginous Yeast Lipomyces starkeyi .Applied Biochemistry and Biotechnology,
Volume 172(4) (2014): 2197-2204
For the first time, corncob acid hydrolysate was used for microbial oil production by the
oleaginous yeast Lipomyces starkeyi. After hydrolysis by dilute sulfuric acid, corncob could turn
into an acid hydrolysate with a sugar concentration of about 42.3 g/L. Detoxified by overliming
and absorption with activated carbon, the corncob hydrolysate could be used by L. starkeyi
efficiently that a total biomass of 17.2 g/L with a lipid content of 47.0 % (corresponding to a
lipid yield of 8.1 g/L) and a lipid coefficient of 20.9 could be obtained after cultivation on the
corncob hydrolysate for 8 days. Therefore, L. starkeyi is a promising strain for microbial oil
production from lignocellulosic biomass. Glucose and xylose were used by L. starkeyi
simultaneously during lipid fermentation while arabinose could not be utilized by it. Besides, the
lipid composition of L. starkeyi was similar to that of vegetable oils; thus, it is a promising
feedstock for biodiesel production.
Keywords: Lipomyces starkeyi-Microbial oil-Corncob acid hydrolysate-Biodiesel
Keith A. Schimel1. (1Technology Matrix Corporation, 330 Apple St, Syracuse, NY 13204,
USA. Keith A. Schimel; Email: cengr1@verizon.net). Biogas Plasticization Coupled
Anaerobic Digestion: The Anaerobic Pump Stoichiometry. Applied Biochemistry and
Biotechnology, Volume 172 (4) (2014):2227-2252
This paper presents the stoichiometry section of a bioenergetics investigation into the biogas
plasticization of wastewater sludge using the Anaerobic Pump (TAP). Three residue samples, an
input substrate and two residual products, were collected from two side by side operated AD
systems, a conventional continuous flow and stirred reactor, and TAP, and submitted for
elemental and calorimetric analyses. The elemental compositions of the residues were fitted to a
heterotrophic metabolism model [1] for both systems. To facilitate balanced stoichiometric
models, a simple “cell” correction computation separates measured residual composites into
“real” residual composition and cell growth (C5H7NO2) components. The elemental data and
model results show that the TAP stage II residual composition (C1H0.065O0.0027N0.036) was nearly
devoid of hydrogen and oxygen, leaving only fixed carbon and cells grown as the composition of
the remaining mass. This quantitative evidence supports prior measurements of very high
methane yields from TAP stage II reactor during steady-state experiments [2]. All performance
parameters derived from the stoichiometric model(s) showed good agreement with measured
steady-state averaged values. These findings are strong evidence that plasticization–disruption
(TAP) cycle is the mechanism responsible for the observed increases in methane yield. The
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accuracy achieved by the stoichiometry models qualifies them for thermodynamic analysis to
obtain potentials and bioconversion efficiencies. How applied pressure causes matrix
conformation changes triggered by a functional consequence (plasticization and disruption) is
this study’s essential focus.
Keywords: Advanced anaerobic bioconversion-Biogas-Biomass-Continuous flow-Pressure
cycle-Plasticization-Renewable energy-Waste
Junji Yuan1, 2, Weixin Ding1, Deyan Liu1, Jian Xiang1, 2 and Yongxin Lin1, 2. (1State Key
Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy
of Sciences, Nanjing, 210008, China, 2University of Chinese Academy of Sciences, Beijing,
100049, China. Weixin Ding: Email: wxding@issas.ac.cn). Methane production potential
and methanogenic archaea community dynamics along the Spartina alterniflora invasion
chronosequence in a coastal salt marsh. Applied Microbiology and Biotechnology, Volume
98(4) (2014): 1817-1829
Invasion by the exotic species Spartina alterniflora, which has high net primary productivity and
superior reproductive capacity compared with native plants, has led to rapid organic carbon
accumulation and increased methane (CH4) emission in the coastal salt marsh of China. To
elucidate the mechanisms underlying this effect, the methanogen community structure and CH4
production potential as well as soil organic carbon (SOC), dissolved organic carbon, dissolved
organic acids, methylated amines, aboveground biomass, and litter mass were measured during
the invasion chronosequence (0–16 years). The CH4 production potential in the S. alterniflora
marsh (range, 2.94–3.95 µg kg−1 day−1) was significantly higher than that in the bare tidal
mudflat. CH4 production potential correlated significantly with SOC, acetate, and
trimethylamine concentrations in the 0–20 cm soil layer. The abundance of methanogenic
archaea also correlated significantly with SOC, and the dominant species clearly varied with S.
alterniflora-driven SOC accumulation. The acetotrophic Methanosaetaceae family members
comprised a substantial proportion of the methanogenic archaea in the bare tidal mudflat while
Methanosarcinaceae family members utilized methylated amines as substrates in the S.
alterniflora marsh. Ordination analysis indicated that trimethylamine concentration was the
primary factor inducing the shift in the methanogenic archaea composition, and regressive
analysis indicated that the facultative family Methanosarcinaceae increased linearly with
trimethylamine concentration in the increasingly sulfate-rich salt marsh. Our results indicate that
increased CH4 production during the S. alterniflora invasion chronosequence was due to
increased levels of the non-competitive substrate trimethylamine and a shift in the methanogenic
archaea community.
Keywords: Spartina alterniflora
Trimethylamine, Sulfate
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Teresa Lopes da Silva1 , Luísa Gouveia1 and Alberto Reis1. (1Laboratório Nacional de
Energia e Geologia, I.P., Unidade de Bioenergia, Estrada do Paço do Lumiar, 22, 1649-038
Lisboa, Portugal). Integrated microbial processes for biofuels and high value-added
products: the way to improve the cost effectiveness of biofuel production. Applied
Microbiology and Biotechnology, Volume 98(3) (2014): 1043-1053
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The production of microbial biofuels is currently under investigation, as they are alternative
sources to fossil fuels, which are diminishing and their use has a negative impact on the
environment. However, so far, biofuels derived from microbes are not economically competitive.
One way to overcome this bottleneck is the use of microorganisms to transform substrates into
biofuels and high value-added products, and simultaneously taking advantage of the various
microbial biomass components to produce other products of interest, as an integrated process. In
this way, it is possible to maximize the economic value of the whole process, with the desired
reduction of the waste streams produced. It is expected that this integrated system makes the
biofuel production economically sustainable and competitive in the near future. This review
describes the investigation on integrated microbial processes (based on bacteria, yeast, and
microalgal cultivations) that have been experimentally developed, highlighting the importance of
this approach as a way to optimize microbial biofuel production process.
Keywords: Integrated microbial bioprocess, Biomass, Biorefinery, Bacteria, Yeast, Microalga,
Biofuel, High value-added products
Poonam Mander1, Hah-Young Yoo2, Seung Wook Kim2, Yun Hee Choi1, Seung Sik Cho3
and Jin Cheol Yoo1. (1Department of Pharmacy, Chosun University, Gwangju, 501-759,
Korea, 2Department of Chemical and Biological Engineering, Korea University, Seoul,
Korea, 3Department of Pharmacy, College of Pharmacy, Mokpo National University,
Muan, Jeonnam, 534-729, Korea. Jin Cheol Yoo: Email: jcyu@chosun.ac.kr).
Transesterification of Waste Cooking Oil by an Organic Solvent-Tolerant Alkaline Lipase
from Streptomyces sp. CS273. Applied Biochemistry and Biotechnology, Volume 172 (3)
(2014): 1377-1389
The aim of this present study was to produce a microbial enzyme that can potentially be utilized
for the enzymatic transesterification of waste cooking oil. To that end, an extracellular lipase
was isolated and purified from the culture broth of Streptomyces sp. CS273. The molecular mass
of purified lipase was estimated to be 36.55 kDa by SDS PAGE. The optimum lipolytic activity
was obtained at alkaline pH 8.0 to 8.5 and temperature 40 °C, while the enzyme was stable in the
pH range 7.0 ∼ 9.0 and at temperature ≤40 °C. The lipase showed highest hydrolytic activity
towards p-nitrophenyl myristate (C14). The lipase activity was enhanced by several salts and
detergents including NaCl, MnSo4, and deoxy cholic acid, while phenylmethylsulfonyl fluoride
at concentration 10 mM inhibited the activity. The lipase showed tolerance towards different
organic solvents including ethanol and methanol which are commonly used in transesterification
reactions to displace alcohol from triglycerides (ester) contained in renewable resources to yield
fatty acid alkyl esters known as biodiesel. Applicability of the lipase in transesterification of
waste cooking oil was confirmed by gas chromatography mass spectrometry analysis.
Keywords: Alkaline lipase-Biodiesel-Streptomyces-Transesterification-Waste cooking oil
Arnold V. Hallare1, Paulo Lorenzo S. Ruiz1 and J. C. Earl D. Cariño1. (1Department of
Biology, CAS, University of the Philippines, Manila, Padre Faura St., Manila, 1000,
Philippines. Arnold V. Hallare: Email: avhallare@post.upm.edu.ph). Assessment of
Jatropha curcas L. biodiesel seed cake toxicity using the zebrafish (Danio rerio) embryo
toxicity (ZFET) test. Environmental Science and Pollution Research, Volume 21 (9) (2014):
6044-6056
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Consequent to the growing demand for alternative sources of energy, the seeds from Jatropha
curcas remain to be the favorite for biodiesel production. However, a significant volume of the
residual organic mass (seed cake) is produced during the extraction process, which raises
concerns on safe waste disposal. In the present study, we assessed the toxicity of J. curcas seed
cake using the zebrafish (Danio rerio) embryotoxicity test. Within 1-h post-fertilization (hpf), the
fertilized eggs were exposed to five mass concentrations of J. curcas seed cake and were
followed through 24, 48, and 72 hpf. Toxicity was evaluated based on lethal endpoints induced
on zebrafish embryos namely egg coagulation, non-formation of somites, and non-detachment of
tail. The lowest concentration tested, 1 g/L, was not able to elicit toxicity on embryos whereas
100 % mortality (based also on lethal endpoints) was recorded at the highest concentration at
2.15 g/L. The computed LC50 for the J. curcas seed cake was 1.61 g/L. No further increase in
mortality was observed in the succeeding time points (48 and 72 hpf) indicating that J. curcas
seed cake exerted acute toxicity on zebrafish embryos. Sublethal endpoints (yolk sac and
pericardial edema) were noted at 72 hpf in zebrafish embryos exposed to higher concentrations.
The observed lethal endpoints induced on zebrafish embryos were discussed in relation to the
active principles, notably, phorbol esters that have remained in the seed cake even after
extraction.
Keywords: Zebrafish-Danio rerio-Embryotoxicity-Jatropha curcas-Phorbol esters-Seed cakeZFET test
Shangxian Xie1, Ryan Syrenne1, 2, Su Sun1, Joshua S Yuan1. (1 Texas A&M Agrilife
Synthetic and Systems Biology Innovation Hub, Department of Plant Pathology and
Microbiology, Institute for Plant Genomics and Biotechnology, Texas A&M University,
College Station, TX 77843, United States, 2 Molecular & Environmental Plant Sciences,
Texas A&M University, College Station, TX 77843, United States). Exploration of Natural
Biomass Utilization Systems (NBUS) for advanced biofuel — from systems biology to
synthetic design. Current Opinion in Biotechnology, Volume 27(2014): 195–203
Efficient degradation and utilization of lignocellulosic biomass remains a challenge for
sustainable and affordable biofuels. Various natural biomass utilization systems (NBUS) evolved
the capacity to combat the recalcitrance of plant cell walls. The study of these NBUS could
enable the development of efficient and cost-effective biocatalysts, microorganisms, and
bioprocesses for biofuels and bioproducts. Here, we reviewed the recent research progresses for
several NBUS, ranging from single cell microorganisms to consortiums such as cattle rumen and
insect guts. These studies aided the discovery of biomass-degrading enzymes and the elucidation
of the evolutionary and functional relevance in these systems. In particular, advances in the next
generation ‘omics’ technologies offered new opportunities to explore NBUS in a highthroughput manner. Systems biology helped to facilitate the rapid biocatalyst discovery and
detailed mechanism analysis, which could in turn guide the reverse design of engineered
microorganisms and bioprocesses for cost-effective and efficient biomass conversion.
Wendy E. Hillwalkera, 1,, Kim A. Andersonb. (a Chemical Regulatory and Food Safety
Center, Exponent, 1150 Connecticut Ave, Suite 1100, Washington, DC 22036, USA,
b
Environmental and Molecular Toxicology Department, Oregon State University, ALS
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1007, Corvallis, OR 97331, USA). Bioaccessibility of metals in alloys: Evaluation of three
surrogate biofluids ☆ Environmental Pollution, Volume 185(2014): 52–58
Bioaccessibility in vitro tests measure the solubility of materials in surrogate biofluids. However,
the lack of uniform methods and the effects of variable test parameters on material solubility
limit interpretation. One aim of this study was to measure and compare bioaccessibility of
selected economically important alloys and metals in surrogate physiologically based biofluids
representing oral, inhalation and dermal exposures. A second aim was to experimentally test
different biofluid formulations and residence times in vitro. A third aim was evaluation of
dissolution behavior of alloys with in vitro lung and dermal biofluid surrogates. This study
evaluated the bioaccessibility of sixteen elements in six alloys and 3 elemental/metal powders.
We found that the alloys/metals, the chemical properties of the surrogate fluid, and residence
time all had major impacts on metal solubility. The large variability of bioaccessibility indicates
the relevancy of assessing alloys as toxicologically distinct relative to individual metals.
Keywords: Stainless steel; In vitro; Residence time; Alloy dissolution; Bioavailable; Biological
monitoring; Dust exposure; Occupational hazard; Bio-elution
Anand Prabha Rawat1, Krishna Giri1 and J. P. N. Rai1. (1Ecotechnology Laboratory,
Department of Environmental Science, G.B. Pant University of Agriculture and
Technology, Pantnagar, 263 145, India. J. P. N. Rai: Email: ecotech203@gmail.com).
Biosorption kinetics of heavy metals by leaf biomass of Jatropha curcas in single and
multi-metal system. Environmental Monitoring and Assessment, Volume 186(3) (2014):
1679-1687
Biosorption of Cu2+, Zn2+, and Cr6+ from aqueous solutions by leaf biomass of Jatropha curcas
was investigated as a function of biomass concentration, initial metal ion concentration, contact
time, and pH of the solution systematically. The aim of this study was to optimize biosorption
process and find out a suitable kinetic model for the metal removal in single and multi-metal
system. The experimental data were analyzed using two sorption kinetic models, viz., pseudofirst- and pseudo-second-order equations, to determine the best fit equation for the biosorption of
metal ions Cu2+, Zn2+, and Cr6+ onto the leaf biomass of J. curcas in different metal systems. The
experimental data fitted well the pseudo-second-order equation and provided the best correlation
for the biosorption process. The findings of the present investigation revealed that J. curcas leaf
biomass was an eco-friendly and cost-effective biosorbent for the removal of heavy metal ions
from wastewater.
Keywords: Heavy metals, Biosorption, Jatropha curcas, Kinetics, Multi-metal system
Le Duy Khuonga, c, Ryuichiro Kondob, Rizalinda De Leona, To Kim Anhc, Kuniyoshi
Shimizub, Ichiro Kameid, . (a Department of Chemical Engineering, Environmental
Engineering Programme, University of the Philippines Diliman, Quezon 1011, Philippines,
b Department of Agro-Environmental Sciences, Faculty of Agriculture, Kyushu University,
Fukuoka 812-8581, Japan, c Department of Microbiology-Biochemistry-Molecular Biology,
School of Food Technology and Biotechnology, Hanoi University of Science and
Technology, Hanoi, Vietnam, d Department of Forest and Environmental Sciences, Faculty
of Agriculture, University of Miyazaki, 1-1 Gakuen-kibanadai-nishi, Miyazaki 889-2192,
Japan).Bioethanol production from alkaline-pretreated sugarcane bagasse by consolidated
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bioprocessing using Phlebia sp. MG-60. International Biodeterioration & Biodegradation,
Volume 88 (2014): 62–68
Optimization of alkaline pretreatment of sugarcane bagasse for consolidated bioprocessing
fermentation by the cellulose-fermenting fungus Phlebia sp. MG-60 was studied. The lignin and
xylan contents of bagasse were decreased and ethanol production from each pretreated sugarcane
bagasse by MG-60 was increased in an alkaline concentration-dependent manner. The fungus
produced cellulase and xylanase rapidly over 120 h. When this fungus was cultured with 20 g
L−1 of sugarcane bagasse pretreated with NaOH (0.8 wt%, 121 °C, 60 min), 4.5 g L−1 ethanol
was produced, equivalent to 210 mg ethanol per gram of the original untreated bagasse after 240
h fermentation, giving ethanol yields of 65.7% of the theoretical maximum. These data suggest
that Phlebia sp. MG-60 is a potential candidate for ethanol production from alkali-pretreated
bagasse in a single bioreactor, without enzymatic or chemical hydrolysis.
Keywords: Consolidated bioprocessing; Sugarcane bagasse; White-rot fungi; Bioethanol;
Alkaline pretreatment
Rakesh Koppram*, Elia Tomás-Pejó*, Charilaos Xiros*, Lisbeth Olsson*. (Industrial
Biotechnology, Department of Chemical and Biological Engineering, Chalmers University
of Technology, Göteborg SE-412 96, Sweden).Lignocellulosic ethanol production at highgravity: challenges and perspectives. Trends in Biotechnology, Volume 32 (1) (2014): 46–53
In brewing and ethanol-based biofuel industries, high-gravity fermentation produces 10–15%
(v/v) ethanol, resulting in improved overall productivity, reduced capital cost, and reduced
energy input compared to processing at normal gravity. High-gravity technology ensures a
successful implementation of cellulose to ethanol conversion as a cost-competitive process.
Implementation of such technologies is possible if all process steps can be performed at high
biomass concentrations. This review focuses on challenges and technological efforts in
processing at high-gravity conditions and how these conditions influence the physiology and
metabolism of fermenting microorganisms, the action of enzymes, and other process-related
factors. Lignocellulosic materials add challenges compared to implemented processes due to
high inhibitors content and the physical properties of these materials at high gravity.
Keywords: lignocellulosic ethanol; high gravity; high dry matter content; high solids content
M Azizul Moqsud1, Kiyoshi Omine2, Noriyuki Yasufuku3, Quazi S Bushra1, Masayuki
Hyodo1, Yukio Nakata1. (1Department of Civil Engineering, Yamaguchi University, Japan,
2
Department of Civil Engineering, Nagasaki University, Japan, 3Department of Civil
Engineering, Kyushu University, Japan. M Azizul Moqsud, Department of Civil and
Environmental Engineering, Yamaguchi University, Tokiwadai campus, Ube shi 755-8611,
Japan. Email: moqsud@gmail.com). Bioelectricity from kitchen and bamboo waste in a
microbial fuel cell. Waste Manag Res., Volume 32(2) (2014): 124-130
This study evaluated bioelectricity generation by using kitchen garbage (KG) and bamboo waste
(BW) as a solid waste management option by a microbial fuel cell (MFC) method. The nutrient
content [nitrogen, phosphorus and potassium (NPK)] of the by-products of bioelectricity were
also analyzed and assessed for their potential use as a soil amendment. A one-chamber MFC was
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used for bioelectricity generation in laboratory experiments using both KG and BW. A datalogger recorded voltage every 20 mins at a constant room temperature of 25°C over 45 days. The
trend of voltage generation was different for the two organic wastes. In the case of KG, the
voltage at the initial stage (0–5 days) increased rapidly and then gradually to a peak of 620 mV.
In contrast, the voltage increased gradually to a peak of 540 mV in the case of BW. The byproducts of bioelectricity can be used as soil conditioner as its NPK content was in the range of
soil conditioner mentioned in other literature. Thus, the MFC has emerged as an efficient and
eco-friendly solution for organic waste management, especially in developing and
technologically less sophisticated countries, and can provide green and safe electricity from
organic waste.
Keywords: Bamboo waste, bioelectricity, kitchen garbage, microbial fuel cell, voltage and
waste recycling
Victor Nallathambi Gunaseelan. (Department of Zoology, PSG College of Arts and
Science,
Civil
Aerodrome
Post,
Coimbatore,
641
014,
India.
Email:
vngunaseelan@gmail.com). Biogas production from Pongamia biomass wastes and a model
to estimate biodegradability from their composition. Waste Manag Res., Volume 32 (2)
(2014): 131-139
In this study, I investigated the chemical characteristics, biochemical methane potential,
conversion kinetics and biodegradability of untreated and NaOH-treated Pongamia plant parts,
and pod husk and press cake from the biodiesel industry to evaluate their suitability as an
alternative feedstock for biogas production. The untreated Pongamia seeds exhibited the
maximum CH4 yield of 473 ml g −1 volatile solid (VS) added. Yellow, withered leaves gave a
yield as low as 122 ml CH4 g −1 VS added. There were significant variations in the CH4
production rate constants, which ranged from 0.02 to 0.15 d −1, and biodegradability, which
ranged from 0.25 to 0.98. NaOH treatment of leaf and pod husk, which were highly rich in
fibers, increased the yields by 15–22% and CH4 production rate constants by 20–75%.
Utilization of Pongamia wastes in biogas digesters not only influences the economics of
biodiesel production but also yields CH4 fuel and protects the environment. The experimental
data from this study were used to develop a multiple regression model, which could estimate
biodegradability based on biochemical characteristics. The model predicted the biodegradability
of previously published biomass wastes (r2 = 0.88) from their biochemical composition. The
theoretical CH4 yields estimated as 350 ml g−1 chemical oxygen demand destroyed are much
higher than the experimental yields as 100% biodegradability is assumed for each substrate.
Upon correcting the theoretical CH4 yields with biodegradability data obtained from chemical
analyses of substrates, their ultimate CH4 yields could be predicted rapidly.
Keywords: Biochemical methane potential assay, Pongamia biomass, biodegradability, NaOH
pre-treatment, regression model, biogas yield
Andrea Fabbri. Silvia Serranti. Giuseppe Bonifazi. (Department of Chemical Engineering,
Materials & Environment – Sapienza University of Rome, Roma, Italy, Silvia Serranti,
Department of Chemical Engineering, Materials & Environment – Sapienza University of
Rome, via Eudossiana 18, 00184 Roma, Italy. Email: silvia.serranti@uniroma1.it).
Biochemical methane potential (BMP) of artichoke waste: The inoculum effect. Waste
Manag Res., Volume 32 (3) (2014): 207-214
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The aim of this work was to investigate anaerobic digestibility of artichoke waste resulting from
industrial transformation. A series of batch anaerobic digestion tests was performed in order to
evaluate the biochemical methane potential of the matrix in respect of the process. A comparison
of the different performances of the laboratory-scale reactors operating in mesophilic conditions
and utilizing three different values of the inoculum/substrate ratio was carried out. The best
performance was achieved with an inoculum/substrate ratio of 2. Artichoke-processing
byproducts showed a classical organic waste decomposition behaviour: a fast start-up phase, an
acclimation stage, and a final stabilization phase. Following this approach, artichoke waste
reached chemical oxygen demand removal of about 90% in 40 days. The high methane yield
(average 408.62 mL CH4 gvs−1 voltatile solids), makes artichoke waste a good product to be
utilized in anaerobic digestion plants for biogas production.
Keywords: Anaerobic digestion, artichoke, biogas, organic waste treatment
Héctor M Poggi-Varaldo1, Karla M Munoz-Paez1, Carlos Escamilla-Alvarado1, Paula N
Robledo-Narváez1, M Teresa Ponce-Noyola1, Graciano Calva-Calva1, Elvira Ríos-Leal1,
Juvencio Galíndez-Mayer2, Carlos Estrada-Vázquez3, Alfredo Ortega-Clemente4, Noemí F
Rinderknecht-Seijas5. (1CINVESTAV-IPN, DF., México, 2ENCB-IPN, D.F., México,
3
UMAR, Puerto Angel, México, 4ITBoca, Boca del Río, México, 5ESIQIE-IPN, D.F.,
México. Héctor M Poggi-Varaldo, Environmental Biotechnology and Renewable Energies
R and D Group, Department of Biotechnology and Bioengineering, Centro de Investigación
y de Estudios Avanzados del I.P.N., PO Box 14-740, México D.F. 07000, México. Email:
r4cepe@yahoo.com). Biohydrogen, biomethane and bioelectricity as crucial components of
biorefinery of organic wastes: A review. Waste Manag Res., Volume 32 (2014): 353-365
Biohydrogen is a sustainable form of energy as it can be produced from organic waste through
fermentation processes involving dark fermentation and photofermentation. Very often
biohydrogen is included as a part of biorefinery approaches, which reclaim organic wastes that
are abundant sources of renewable and low cost substrate that can be efficiently fermented by
microorganisms. The aim of this work was to critically assess selected bioenergy alternatives
from organic solid waste, such as biohydrogen and bioelectricity, to evaluate their relative
advantages and disadvantages in the context of biorefineries, and ﬁnally to indicate the trends for
future research and development. Biorefining is the sustainable processing of biomass into a
spectrum of marketable products, which means: energy, materials, chemicals, food and feed.
Dark fermentation of organic wastes could be the beach-head of complete biorefineries that
generate biohydrogen as a first step and could significantly influence the future of solid waste
management. Series systems show a better efficiency than one-stage process regarding substrate
conversion to hydrogen and bioenergy. The dark fermentation also produces fermented byproducts (fatty acids and solvents), so there is an opportunity for further combining with other
processes that yield more bioenergy. Photoheterotrophic fermentation is one of them:
photosynthetic heterotrophs, such as non-sulfur purple bacteria, can thrive on the simple organic
substances produced in dark fermentation and light, to give more H2. Effluents from
photoheterotrophic fermentation and digestates can be processed in microbial fuel cells for
bioelectricity production and methanogenic digestion for methane generation, thus integrating a
diverse block of bioenergies. Several digestates from bioenergies could be used for bioproducts
generation, such as cellulolytic enzymes and saccharification processes, leading to ethanol
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fermentation (another bioenergy), thus completing the inverse cascade. Finally, biohydrogen,
biomethane and bioelectricity could contribute to significant improvements for solid organic
waste management in agricultural regions, as well as in urban areas.
Noah Scovronick, Paul Wilkinson. (London School of Hygiene & Tropical Medicine,
Department of Social and Environmental Health Research, 15-17 Tavistock Place, London
WC1H 9SH, United Kingdom). Health impacts of liquid biofuel production and use: A
review. Global Environmental Change, Volume 24 (2014): 155–164
The dramatic growth in the production and use of liquid biofuels has led to concerns about
associated impacts on human health. To date however, there has been no attempt to
comprehensively synthesize the literature on this topic, despite a wealth of new research
published over the past few years. We searched the Medline and Embase databases, as well as
Google Scholar, in order to review the state of evidence linking liquid biofuels to human health,
to characterize the magnitude of potential impacts, and to identify areas in need of more
empirical research. The search results indicate that the key pathways to health associated with
liquid biofuels consist of four sets of exposures: occupational hazards; water/soil pollution; air
pollution relating both to the production and use of the fuel; and the price of food (affecting
nutrition). Of these, only air pollution and food price seem likely to meaningfully influence
health at the population level: liquid biofuels may improve air quality – at least in urban
environments – but could have serious adverse effects on nutrition in food-insecure populations.
However, much more work is needed in both areas. Very few studies have explored more
indirect pathways to health, such as those relating to land-use change, climate change and
economic factors.
Keywords: Biofuel; Energy; Health; Epidemiology; Climate change; Pollution
Ankit Singla, Rosnaeni Sakata, Syunsuke Hanazawa, Kazuyuki Inubushi. Methane
Production/Oxidation Potential and Methanogenic Archaeal Diversity in Two Paddy Soils
of Japan. International Journal of Ecology and Environmental Sciences, Volume 40(1)
(2014): 42-43
Soil characteristics regulate various belowground microbial processes and consequently affect
the structure and function of microbial communities due to change in soil type which in turn
influences the CH4 production/oxidation potential of soils. Thus, two different soil types
(Andosol and Regosol) were studied to assess their CH4 production/oxidation potential and also
the methanogenic archaeal diversity in Japanese paddy soils. Andosol produced significantly
higher concentration of CH4 and CO2 under waterlogged incubation. It also consumed CH4
quicker than Regosol soil and also produced significantly higher concentration of CO2 under
aerobic incubation. The cumulative CH4 production was found to be significantly correlated with
soil’s physico-chemical properties. Denaturing Gradient Gel Electrophoresis showed differences
in methanogenic archaeal banding pattern in both soils. The present study suggested that CH4
production/oxidation potential of different soils depends on physico-chemical properties and
microbial communities.
Keywords: Methane Oxidation; Carbon Dioxide Production; Soil Characteristics; DGGE·
Methanogens; Andosol; Regosol
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Elvira E. Ziganshina, Alsu R. Bagmanova, Irina V. Khilyas, Ayrat M. Ziganshin.
(Department of Microbiology, Kazan (Volga Region) Federal University, Kremlyovskaya
str. 18, 420008 Kazan, The Republic of Tatarstan, Russia). Assessment of a biogasgenerating microbial community in a pilot-scale anaerobic reactor. Journal of Bioscience
and Bioengineering, Volume 117 (6) (2014): 730–736
In this work bacteria and methanogenic archaea utilizing agricultural wastes in a pilot-scale
biogas reactor were examined using sequencing and terminal restriction fragment length
polymorphism analysis. Based on the analyses of 16S rRNA genes, Clostridia represented the
most diverse group in the digester. Of the Clostridia, unclassified Clostridiales and the members
of the genera Anaerotruncus and Tissierella were detected at high abundances. The
representatives of the bacterial phyla Bacteroidetes and Proteobacteria were also defined, but in
minor proportions, and were assigned to non-dominant communities. Within the phylum
Euryarchaeota, the members of the orders Methanosarcinales and Methanomicrobiales were
found at high levels. Methanogenic archaea were analyzed using both 16S rRNA and mcrA
genes. Actually good results were received using both approaches; however, the rRNA gene
method missed the non-dominant order Methanobacteriales.
Keywords: Biogas; Agricultural wastes; 16S rRNA genes; mcrA genes; Terminal restriction
fragment length polymorphism
Periyasamy Sivagurunathan1, ‡ , Biswarup Sen1, 2, 3, ‡ , Chiu-Yue Lin1, 2, 3. (1 Department of
Environmental Engineering and Science, Feng Chia University, Taichung 40724, Taiwan, 2
Green Energy Development Center, Feng Chia University, Taichung 40724, Taiwan, 3
Master Program of Green Energy Science and Technology, Feng Chia University,
Taichung 40724, Taiwan). Batch fermentative hydrogen production by enriched mixed
culture: Combination strategy and their microbial composition. Journal of Bioscience and
Bioengineering, Volume 117 (2) (2014): 222–228
The effect of individual and combined mixed culture on dark fermentative hydrogen production
performance was investigated. Mixed cultures from cow dung (C1), sewage sludge (C2), and pig
slurry (C3) were enriched under strict anaerobic conditions at 37°C with glucose as the sole
carbon source. Biochemical hydrogen production test in peptone-yeast-glucose (PYG) and basal
medium was performed for individual mixed cultures (C1, C2 and C3) and their combinations
(C1–C2, C2–C3, C1–C3 and C1–C2–C3) at a glucose concentration of 10 g/L, 37°C and initial
pH 7. Maximum hydrogen yields (HY) of 2.0 and 1.86 m o l H 2 / m o l g l u c o s e molH2/molglucose
by C2, and 1.98 and 1.95 m o l H 2 / m o l g l u c o s e molH2/molglucose by C2–C3 were obtained in
PYG and basal medium, respectively. Butyrate and acetate were the major soluble metabolites
produced by all the cultures, and the ratio of butyrate to acetate was ∼ 2 fold higher in basal
medium than PYG medium, indicating strong influence of media formulation on glucose
catabolism. The major hydrogen-producing bacterial strains, observed in all mixed cultures,
belonged to Clostridium butyricum, C. saccharobutylicum , C. tertium and C. perfringens . The
hydrogen production performance of the combined mixed culture (C2–C3) was further evaluated
on beverage wastewater (10 g/L) at pH 7 and 37°C. The results showed an HY of 1.92
m o l H 2 / m o l g l u c o s e - e q u i v a l e n t molH2/molglucose-equivalent. Experimental evidence suggests
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that hydrogen fermentation by mixed culture combination could be a novel strategy to improve
the HY from industrial wastewater.
Keywords: Enriched mixed culture; Beverage wastewater; Hydrogen yield; Soluble metabolic
products; PCR-DGGE; Clostridium strains
Xiaoguang Yanga, Sang Jun Leea, Hah Young Yooa, Han Suk Choia, Chulhwan Parkb,
Seung Wook Kima. (a Department of Chemical and Biological Engineering, Korea
University, 5 Ga, Anam-dong, Sungbuk-Gu, Seoul 136-701, Republic of Korea, b
Department of Chemical Engineering, Kwangwoon University, 447-1, Wolgye-dong,
Nowon-Gu, Seoul 139-701, Republic of Korea). Biorefinery of instant noodle waste to
biofuels. Bioresource Technology, Volume 159 (2014): 17–23
Instant noodle waste, one of the main residues of the modern food industry, was employed as
feedstock to convert to valuable biofuels. After isolation of used oil from the instant noodle
waste surface, the starch residue was converted to bioethanol by Saccharomyces cerevisiae K35
with simultaneous saccharification and fermentation (SSF). The maximum ethanol concentration
and productivity was 61.1 g/l and 1.7 g/l h, respectively. After the optimization of fermentation,
ethanol conversion rate of 96.8% was achieved within 36 h. The extracted oil was utilized as
feedstock for high quality biodiesel conversion with typical chemical catalysts (KOH and
H2SO4). The optimum conversion conditions for these two catalysts were estimated; and the
highest biodiesel conversion rates were achieved 98.5% and 97.8%, within 2 and 3 h,
respectively. The high conversion rates of both bioethanol and biodiesel demonstrate that novel
substrate instant noodle waste can be an attractive biorefinery feedstock in the biofuels industry.
Keywords: Instant noodle waste; Bioethanol; Biodiesel; Fermentation; Transesterification
Byung-Gon Ryua, Jungmin Kimb, Gursong Yoob, Jun-Taek Limc, Woong Kimb, Jong-In
Hand, Ji-Won Yangb, e. (a Environmental and Energy Program, KAIST, 291 Daehakno,
Yuseong-gu, Daejeon 305-701, Republic of Korea, b Department of Chemical and
Biomolecular Engineering, KAIST, 291 Daehakno, Yuseong-gu, Daejeon 305-701, Republic
of Korea, c Corporate Technology Division, POSCO, 892 Daechi 4-dong, Gangnam-gu,
Seoul 135-777, Republic of Korea, dDepartment of Civil and Environmental Engineering,
KAIST, 291 Daehakno, Yuseong-gu, Daejeon 305-701, Republic of Korea, e Advanced
Biomass R&D Center, KAIST, 291 Daehakno, Yuseong-gu, Daejeon 305-701, Republic of
Korea). Microalgae-mediated simultaneous treatment of toxic thiocyanate and production
of biodiesel. Bioresource Technology, Volume 158 (2014): 166–173
In this work, a method for simultaneously degrading the toxic pollutant, thiocyanate, and
producing microalgal lipids using mixed microbial communities was developed. Aerobic
activated sludge was used as the seed culture and thiocyanate was used as the sole nitrogen
source. Two cultivation methods were sequentially employed: a lithoautotrophic mode and a
photoautotrophic mode. Thiocyanate hydrolysis and a nitrification was found to occur under the
first (lithoautotrophic) condition, while the oxidized forms of nitrogen were assimilated by the
photoautotrophic consortium and lipids were produced under the second condition. The final
culture exhibited good settling efficiency (∼ 70% settling over 10 min), which can benefit
downstream processing. The highest CO2 fixation rate and lipid productivity were observed with
2.5% and 5% CO2, respectively. The proposed integrated algal–bacterial system appears to be a
feasible and even beneficial option for thiocyanate treatment and production of microbial lipids.
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Keywords: Thiocyanate; Microalgae; Activated sludge; Biodiesel; CO2
Sanjeev Kumar Prajapatia, b, Pushpendar Kumara, Anushree Malika, Virendra Kumar
Vijayb. (a Applied Microbiology Laboratory, Centre for Rural Development and
Technology, Indian Institute of Technology (IIT) Delhi, Hauz Khas, New Delhi 110016,
India, b Biogas Research Laboratory, Centre for Rural Development and Technology,
Indian Institute of Technology (IIT) Delhi, Hauz Khas, New Delhi 110016, India).
Bioconversion of algae to methane and subsequent utilization of digestate for algae
cultivation: A closed loop bioenergy generation process. Bioresource Technology, Volume
158 (2014): 174–180
The present investigation was targeted on anaerobic digestion of Chroococcus sp. and utilization
of resultant “Liquid Digestate” for its further biomass production. The algal biomass has
biomethane potential of 317.31 ± 1.9 mL CH4 g−1 VSfed. Regular process monitoring revealed
that process was stable throughout the experiments. The “Liquid Digestate” was explored as
nutrient supplement for further algal growth. Diluted “Liquid Digestate” (30% concentration)
was found optimal for algal growth (0.79 ± 0.064 g L−1). Simultaneously, 69.99–89.31%
removal in nutrient and sCOD was also recorded with algal growth. Interestingly, higher growth
was observed when rural sector wastewater (1.29 ± 0.067 g L−1) and BG11 broth (1.42 ± 0.102 g
L−1) was used for diluting the “Liquid Digestate”. The current findings have practically proven
the feasibility of hypothesized “closed loop process”.
Keywords: Algae; Biomethane; Algal digestate; Wastewater; Digestibility
Pınar Karagöz, Melek Özkan. (Department of Environmental Engineering, Gebze Institute
of Technology, 41400 Gebze, Kocaeli, Turkey). Ethanol production from wheat straw by
Saccharomyces cerevisiae and Scheffersomyces stipitis co-culture in batch and continuous
system. Bioresource Technology, Volume 158 (2014): 286–293
In this research, Scheffersomyces stipitis and Saccharomyces cerevisiae in immobilized and
suspended state were used to convert pentose and hexose sugars to ethanol. In batch and
continuous systems, S. stipitis and S. cerevisiae co-culture performance was better than S.
cerevisiae. Continuous ethanol production was performed in packed bed immobilized cell
reactor (ICR). In ICR, S. stipitis cells were found to be more sensitive to oxygen concentration
and other possible mass transfer limitations as compared to S. cerevisiae. Use of co-immobilized
S. stipitis and S. cerevisiae resulted in maximum xylose consumption (73.92%) and 41.68 g/L
day ethanol was produced at HRT (hydraulic retention time) of 6 h with wheat straw
hydrolysate. At HRT of 0.75 h, the highest amount of ethanol with the values of 356.21 and
235.43 g/L day was produced when synthetic medium and wheat straw hydrolysate were used as
feeding medium in ICR, respectively.
Keywords: Bioethanol; Co-fermentation; Co-immobilization; Wheat straw; Immobilized cell
bioreactor
Dae-Seok Leea, Seung Gon Wia, Soo Jung Leea, Yoon-Gyo Leeb, Yeong-Suk Kimc, HyeunJong Baea, b, d. (a Bio-energy Research Institute, Chonnam National University, Gwangju
500-757, Republic of Korea, b Department of Forest Products and Technology, Chonnam
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National University, Gwangju 500-757, Republic of Korea, c Department of Forest
Products, Kookmin University, Seoul 136-702, Republic of Korea, d Department of
Bioenergy Science and Technology, Chonnam National University, Gwangju 500-757,
Republic of Korea). Rapid saccharification for production of cellulosic biofuels.
Bioresource Technology, Volume 158 (2014): 239–247
The economical production of biofuels is hindered by the recalcitrance of lignocellulose to
processing, causing high consumption of processing enzymes and impeding hydrolysis of
pretreated lignocellulosic biomass. We determined the major rate-limiting factor in the
hydrolysis of popping pre-treated rice straw (PPRS) by examining cellulase adsorption to lignin
and cellulose, amorphogenesis of PPRS, and re-hydrolysis. Based on the results, equivalence
between enzyme loading and the open structural area of cellulose was required to significantly
increase productive adsorption of cellulase and to accelerate enzymatic saccharification of
PPRS. Amorphogenesis of PPRS by phosphoric acid treatment to expand open structural area of
the cellulose fibers resulted in twofold higher cellulase adsorption and increased the yield of the
first re-hydrolysis step from 13% to 46%. The total yield from PPRS was increased to 84% after
3 h. These results provide evidence that cellulose structure is one of major effects on the
enzymatic hydrolysis.
Keywords: Biofuels;
Lignocellulose

Enzymatic

hydrolysis;

Amorphogenesis;

Enzyme

adsorption;

Atthapon Srifaa, b, Kajornsak Faungnawakija, Vorranutch Itthibenchaponga, Nawin
Viriya-empikula, Tawatchai Charinpanitkulc, Suttichai Assabumrungratb. (aNanomaterials
for Energy and Catalysis Laboratory, National Nanotechnology Center (NANOTEC),
National Science and Technology Development Agency (NSTDA), Klong Laung,
Pathumthani 12120, Thailand, b Center of Excellence in Catalysis and Catalytic Reaction
Engineering, Department of Chemical Engineering, Faculty of Engineering,
Chulalongkorn University, Bangkok 10330, Thailand, c Center of Excellence in Particle
Technology, Department of Chemical Engineering, Faculty of Engineering, Chulalongkorn
University, Bangkok 10330, Thailand). Production of bio-hydrogenated diesel by catalytic
hydrotreating of palm oil over NiMoS2/γ-Al2O3 catalyst. Bioresource Technology, Volume
158 (2014): 81–90
Catalytic hydrotreating of palm oil (refined palm olein type) to produce bio-hydrogenated diesel
(BHD) was carried out in a continuous-flow fixed-bed reactor over NiMoS2/γ-Al2O3 catalyst.
Effects of dominant hydrotreating parameters: temperature: 270–420 °C; H2 pressure: 15–80 bar;
LHSV: 0.25–5.0 h−1; and H2/oil ratio: 250–2000 N(cm3/cm3) on the conversion, product yield,
and a contribution of hydrodeoxygenation (HDO) and decarbonylation/decarboxylation
(DCO/DCO2) were investigated to find the optimal hydrotreating conditions. All calculations
including product yield and the contribution of HDO and DCO/DCO2 were extremely estimated
based on mole balance corresponding to the fatty acid composition in feed to fully understand
deoxygenation behaviors at different conditions. These analyses demonstrated that HDO, DCO,
and DCO2 reactions competitively occurred at each condition, and had different optimal and
limiting conditions. The differences in the hydrotreating reactions, liquid product compositions,
and gas product composition were also discussed.
Keywords: NiMoS2/γ-Al2O3 catalyst; Hydrotreating; Hydrodeoxygenation; Bio-hydrogenated
diesel; Palm oil
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Panagiotis Thliverosa, Esra Uçkun Kirana, b, Colin Webba. (a School of Chemical
Engineering and Analytical Science, The University of Manchester, Oxford Road,
Manchester M13 9PL, United Kingdom, b Middle East Technical University, Biotechnology
Department, 06800 Ankara, Turkey). Microbial biodiesel production by direct
methanolysis of oleaginous biomass. Bioresource Technology, Volume 157 (2014): 181–187
Biodiesel is usually produced by the transesterification of vegetable oils and animal fats with
methanol, catalyzed by strong acids or bases. This study introduces a novel biodiesel production
method that features direct base-catalyzed methanolysis of the cellular biomass of oleaginous
yeast Rhodosporidium toruloides Y4. NaOH was used as catalyst for transesterification reactions
and the variables affecting the esterification level including catalyst concentration, reaction
temperature, reaction time, solvent loading (methanol) and moisture content were investigated
using the oleaginous yeast biomass. The most suitable pretreatment condition was found to be 4
g L−1 NaOH and 1:20 (w/v) dried biomass to methanol ratio for 10 h at 50 °C and under ambient
pressure. Under these conditions, the fatty acid methyl ester (FAME) yield was 97.7%.
Therefore, the novel method of direct base-catalyzed methanolysis of R. toruloides is a much
simpler, less tedious and time-consuming, process than the conventional processes with higher
FAME (biodiesel) conversion yield.
Keywords: Biodiesel; Microbial oil; Pretreatment; Transesterification; Fatty acid methyl ester
I.M. Alfaa, S.O. Dahunsib, O.T. Iorhemenc, C.C. Okafora, S.A. Ajayid. (a Department of
Water Resources & Environmental Engineering, Ahmadu Bello University, Zaria, Nigeria,
b
Department of Biological Sciences, Landmark University, Omu-Aran, Nigeria, c School of
Civil Engineering, University of Leeds, United Kingdom, d Department of Agricultural
Engineering, Ahmadu Bello University, Zaria, Nigeria). Comparative evaluation of biogas
production from Poultry droppings, Cow dung and Lemon grass. Bioresource Technology,
Volume 157 (2014): 270–277
The study explored the production of biogas from Lemon grass, Cow dung and Poultry
droppings. The three substrates were pre-fermented according to standard methods. Six (6) kg of
each pre-fermented substrate was mixed with water in ratio 1:1 v/v to form slurry and digested
for 30 days. A total of 0.125 m3, 0.191 m3 and 0.211 m3 of biogas were respectively produced
from the Lemon grass, Cow dung and Poultry droppings with deviations of 0.00234 m3, 0.00289
m3 and 0.00484 m3 respectively. The cooking test carried out revealed that the scrubbed gas had
higher cooking rates for water (0.12 L/min, 0.085 L/min and 0.079 L/min for Lemon grass, Cow
dung and Poultry droppings respectively) while the cooking rates for unscrubbed gas were 0.079
L/min, 0.064 L/min and 0.06 L/min respectively. The pH of the medium fluctuated optimally
between 6.5 and 7.8. The research demonstrated that Lemon grass produced less volume but
better quality biogas compared to Cow dung and Poultry droppings.
Keywords: Anaerobic digestion; Biogas; Cooking rate; Lemon grass; Methane content
Thongthai Witoona, b, c, Sittisut Bumrungsaleea, Peerawut Vathavanichkula, Supaphorn
Palitsakuna, Maythee Saisriyoota, Kajornsak Faungnawakijd. (a Department of Chemical
Engineering, Faculty of Engineering, Kasetsart University, Bangkok 10900, Thailand, b
Center for Advanced Studies in Nanotechnology and Its Applications in Chemical Food
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and Agricultural Industries, Kasetsart University, Bangkok 10900, Thailand, c
NANOTEC-KU-Center of Excellence on Nanoscale Materials Design for Green
Nanotechnology, Kasetsart University, Bangkok 10900, Thailand, d Nanomaterials for
Energy and Catalysis Laboratory, National Nanotechnology Center (NANOTEC), National
Science and Technology Development Agency (NSTDA), Klong Luang, Pathumthani
12120, Thailand). Biodiesel production from transesterification of palm oil with methanol
over CaO supported on bimodal meso-macroporous silica catalyst. Bioresource
Technology, Volume 156 (2014): 329–334
Calcium oxide-loaded porous materials have shown promise as catalysts in transesterification.
However, the slow diffusion of bulky triglycerides through the pores limited the activity of
calcium oxide (CaO). In this work, bimodal meso-macroporous silica was used as a support to
enhance the accessibility of the CaO dispersed inside the pores. Unimodal porous silica having
the identical mesopore diameter was employed for the purpose of comparison. Effects of CaO
content and catalyst pellet size on the yield of fatty acid methyl esters (FAME) were
investigated. The basic strength was found to increase with increasing the CaO content. The
CaO-loaded bimodal porous silica catalyst with the pellet size of 325 µm achieved a high
%FAME of 94.15 in the first cycle, and retained an excellent %FAME of 88.87 after five
consecutive cycles.
Keywords: Biodiesel; Calcium oxide; Pellet size; Heterogeneous catalyst; Bimodal porous silica
Xuyun Wang, Xuehai Yue and Qingjie Guo*. (Qingdao University of Science and
Technology, College of Chemical Engineering, Key Laboratory of Clean Chemical Process,
Qingdao, China, Email: Qingjie Guo (qj_guo@yahoo.com), *Qingdao University of Science
and Technology, College of Chemical Engineering, Key Laboratory of Clean Chemical
Process, Qingdao, China). Production of Electricity during Wastewater Treatment Using
Fluidized-Bed Microbial Fuel Cells. Chemical Engineering & Technology, Volume 37(4)
(2014): 703–708
A membrane-free fluidized-bed microbial fuel cell (FB-MFC) was applied to investigate the
effects of fluidization parameters on its electrogenesis capacity. Active carbon particles were
found to significantly decrease the start-up time and increase the output voltage of the FB-MFC.
The fluidization behavior of the active carbon particles in the FB-MFC reactor is one of the key
parameters that influence the generation of electricity. With the FB-MFC operating under
optimal conditions, maximum power density with minimal internal resistance of the MFC could
be obtained. The FB-MFC could be operated in large-scale wastewater treatment processes with
high chemical oxygen demand removal efficiencies.
Keywords: Fluidized bed; Microbial fuel cell; Power production; Wastewater treatment

Nano Biotechnology
Ram Prasad1*, Vivek Kumar1 and Kumar Suranjit Prasad2 (1Amity institute of Microbial
Technology, Amity University Uttar Pradesh, Sector 125, Noida- 201303, UP, India,
2
Department of Environmental Biotechnology, Ashok & Rita Patel Institute of Integrated
Study and Research in Biotechnology and Allied Sciences, New Vallabh Vidyanagar,
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Anand-388121, Gujarat, India). Nanotechnology in sustainable agriculture: Present
concerns and future aspects. African Journal of Biotechnology, Volume 13(6)(2014): 705713
Nanotechnology is a promising field of interdisciplinary research. It opens up a wide array of
opportunities in various fields like medicine, pharmaceuticals, electronics and agriculture. The
potential uses and benefits of nanotechnology are enormous. The current global population is
nearly 7 */billion with 50% living in Asia. A large proportion of those living in developing
countries face daily food shortages as a result of environmental impacts or political instability,
while in the developed world there is surplus of food. For developing countries, the drive is to
develop drought and pest resistant crops, which also maximize yield. The potential of
nanotechnology to revolutionise the health care, textile, materials, information and
communication technology, and energy sectors has been well publicized. The application of
nanotechnology to agriculture and food industries is also getting attention nowadays.
Investments in agriculture and food nanotechnologies carry increasing weight because their
potential benefits range from improved food quality and safety to reduced agricultural inputs and
improved processing and nutrition. While most investment is made primarily in developed
countries, research advancements provide glimpses of potential applications in agricultural, food,
and water safety that could have significant impacts on rural populations in developing
countries. This review is concentrated on modern strategies used for the management of water,
pesticides, limitations in the use of chemical pesticides and potential of nano-materials in
sustainable agriculture management as modern approaches of nanotechnology.
Keywords: Agriculture, nanotechnology, nanofertilizer, nanoencapsulation, nanoherbicides.
Amr M. Mahmouda, Thompson Tangb, 1, D. Jed Harrisona, c, William E. Leeb, Abebaw B.
Jemerec. (aDepartment of Chemistry, University of Alberta, Edmonton, AB, Canada T6G
2G2, b Defence Research & Development Canada-Suffield Research Centre, Medicine Hat,
AB, Canada T1A 8K6, c National Institute for Nanotechnology, National Research Council
Canada, 11421 Saskatchewan Drive, Edmonton, AB, Canada T6G 2M9). A regenerating
self-assembled gold nanoparticle-containing electrochemical impedance sensor. Biosensors
and Bioelectronics, Volume 56(2014): 328–333
We report on the development of an electrochemical reductive desorption protocol for repeated
regeneration of gold electrodes modified with multi-layers of self-assembled surfaces for use in
electrochemical sensing. The gold electrodes were first modified with 1,6-hexanedithiol to which
gold nanoparticles were attached in a subsequent modification step. Attachment of thiolated
single-stranded nucleic acid oligomers to the gold nanoparticles completed the electrochemical
sensor. The changes of electrode behavior after each assembly and desorption processes were
investigated by cyclic voltammetry, electrochemical impedance spectroscopy and X-ray
photoelectron spectroscopy techniques. The self-assembled sensor showed a wide dynamic range
(0.1–100 nM), a low detection limit (20 pM) and high reproducibility (4.4% RSD) for
complementary nucleic acid target molecules, along with reusability. On a single gold electrode,
the complete sensor–target structure could be assembled and disassembled at least four times
with 90% of its original signal intact.
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Keywords: Self-assembly; Electrochemical impedance spectroscopy; Cyclic voltammetry;
Electrode regeneration; Gold nanoparticles modified electrodes
Akhtar Hayata, b, Gonca Bulbula, Silvana Andreescua. (a Department of Chemistry and
Biomolecular Science, Clarkson University, Potsdam, NY 13676, USA, b Interdisciplinary
Research Centre in Biomedical Materials (IRCBM), COMSATS Institute of Information
Technology (CIIT), Lahore, Pakistan). Probing phosphatase activity using redox active
nanoparticles: A novel colorimetric approach for the detection of enzyme activity.
Biosensors and Bioelectronics, Volume 56(2014): 334–339
A new colorimetric assay for the detection of alkaline phosphatase (ALP) activity is reported
based on the surface reactivity and optical properties of redox active nanoparticles of cerium
oxide, or nanoceria. The method takes advantage of nanoceria color changes after interaction
with products of the ALP catalyzed reaction, resulting in charge transfer complexes with very
strong absorption characteristics. The developed assay is easy-to-use, robust and cost effective
and does not involve labeled reagents, secondary enzymes or soluble dyes. Hydrolytic products
of more stable substrates (catechol monophosphate, ascorbic 2-phosphate and hydroquinone
diphosphate) that could previously not be used in ALP assays can be conveniently
colorimetrically detected with this assay. A detection limit of 0.04 U/L ALP with a linear range
up to 2 U/L was obtained with ascorbic 2-phosphate substrate. The proposed assay can eliminate
multistep procedures and minimize problems associated with the poor stability of substrates and
enzyme labels of conventional ALP assays. The assay has been adapted to a paper platform and
has demonstrated functionality for ALP detection in human serum. This sensing concept can find
wide applications as a general approach for improving sensitivity and simplifying detection
schemes of colorimetric bioassays, e.g. enzyme, gene, immuno and aptamer assays and related
affinity sensing methods.
Keywords: Phosphatase; Assay; Redox active nanoparticles; Nanoceria; Phosphatase substrates;
Charge transfer complexes
Qianfen Zhuanga, b, Hongying Jiaa, Libo Dua, Yanchao Lic, Zhao Chena, Saipeng Huanga, b,
Yang Liua,. (aState Key Laboratory for Structural Chemistry of Unstable and Stable
Species, Center for Molecular Science, Institute of Chemistry, Chinese Academy of
Sciences, 100190 Beijing, China, b Graduate School, University of Chinese Academy of
Sciences, 100049 Beijing, China, c Laboratory of Molecular Iron Metabolism, College of
Life Science, Hebei Normal University, 050024 Shijiazhuang, China). Targeted surfacefunctionalized gold nanoclusters for mitochondrial imaging. Biosensors and Bioelectronics,
Volume 55(2014): 76–82
Due to mitochondria involved in both apoptotic and necrotic cell death, labeling and imaging
mitochondria has attracted considerable interest. However, conventional organic dyes used for
mitochondrial imaging are limited because of their poor photostability. Considering that gold
nanoclusters (AuNCs) possess some advantages over considerable interest, such as excellent
photostability and strong fluorescence emission, we herein prepared a mitochondria-targeted
fluorescent probe, AuNCs@CS-TPP, based on a covalent link between triphenylphosphonium
(TPP) cations and chitosan-coated AuNCs (AuNCs@CS). The as-prepared AuNCs@CS-TPP
exhibited a bluish fluorescence emission at 440 nm with a quantum yield of 8.5%. Meanwhile,
the fluorescence intensity of AuNCs@CS-TPP labeled HeLa cells did not show apparent
decrease after 8 min irradiation. Cytotoxicity assay showed that AuNCs@CS-TPP did not
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display any appreciable cytotoxicity on cells even at a concentration of 60 µg mL−1. In addition,
the result of fluorescence co-localization imaging in vitro indicated that AuNCs@CS-TPP could
selectively accumulate into mitochondria of HeLa cells and HepG2 cells. These findings
demonstrated that AuNCs@CS-TPP possessed superior photostability, low cytotoxicity, high
sensitivity and target-specificity to mitochondria, allowing labeling and imaging of the
mitochondria in living cells.
Keywords: Gold nanoclusters; Chitosan; Triphenylphosphonium; Mitochondria; Mitochondrial
imaging; Fluorescence
C. Lanzellottoa, b, G. Faveroa, M.L. Antonellib, C. Tortolinia, b, S. Cannistraroc, E. Copparic,
F. Mazzeia. (aDepartment of Chemistry and Drug Technologies, Sapienza University of
Rome, Italy, b Department of Chemistry, Sapienza University of Rome, Italy, c Biophysics
and Nanoscience Centre, DEB-CNISM, University of Tuscia, Viterbo, Italy).
Nanostructured enzymatic biosensor based on fullerene and gold nanoparticles:
Preparation, characterization and analytical applications. Biosensors and Bioelectronics,
Volume 55(2014): 430–437
In this work a novel electrochemical biosensing platform based on the coupling of two different
nanostructured materials (gold nanoparticles and fullerenols) displaying interesting
electrochemical features, has been developed and characterized. Gold nanoparticles (AuNPs)
exhibit attractive electrocatalytic behavior stimulating in the last years, several sensing
applications; on the other hand, fullerene and its derivatives are a very promising family of
electroactive compounds although they have not yet been fully employed in biosensing. The
methodology proposed in this work was finalized to the setup of a laccase biosensor based on a
multilayer material consisting in AuNPs, fullerenols and Trametes versicolor Laccase (TvL)
assembled layer by layer onto a gold (Au) electrode surface.
The influence of different modification step procedures on the electroanalytical performance of
biosensors has been evaluated. Cyclic voltammetry, chronoamperometry, surface plasmon
resonance (SPR) and scanning tunneling microscopy (STM) were used to characterize the
modification of surface and to investigate the bioelectrocatalytic biosensor response. This
biosensor showed fast amperometric response to gallic acid, which is usually considered a
standard for polyphenols analysis of wines, with a linear range 0.03–0.30 mmol L−1 (r2=0.9998),
with a LOD of 0.006 mmol L−1 or expressed as polyphenol index 5.0–50 mg L−1 and LOD 1.1
mg L−1. A tentative application of the developed nanostructured enzyme-based biosensor was
performed evaluating the detection of polyphenols either in buffer solution or in real wine
samples.
Keywords: Enzymatic biosensor; Nanostructured materials; Electron transfer; Laccase;
Polyphenol index
Carmen C. Mayorga-Martineza, 1, Lenka Hlavataa, b, 1, Sandrine Misererea, Adaris LópezMarzoa, c, Jan Labudab, Josefina Ponsc, Arben Merkoçia, d. (a Nanobioelectronics &
Biosensors Group, ICN2- Institut Catala de Nanosciencia i Nanotecnologia, Campus UAB,
Bellaterra, Barcelona 08193, Spain, b Institute of Analytical Chemistry, Faculty of
Chemical and Food Technology, Slovak University of Technology in Bratislava,
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Radlinského 9, Bratislava 81237, Slovakia, c Departament de Química, Universitat
Autònoma de Barcelona, Bellaterra, Barcelona 08193, Spain, d ICREA, Barcelona,
Catalonia, Spain). An integrated phenol ‘sensoremoval’ microfluidic nanostructured
platform. Biosensors and Bioelectronics, Volume 55(2014): 355–359
Phenol is a widely used chemical that for several reasons may be released into the environment
and, consequently, its detection and subsequent destruction into the ground and surface waters
are of special importance. Herein, a simple lab-on-a-chip (LOC) device based on biocompatible
and biodegradable CaCO3- poly(ethyleneimine) (PEI) nanostructured microparticles (MPs) to
detect and remove phenolic wastes is proposed. The detection of phenol using a hybrid
polydimethylsiloxane (PDMS)/glass chronoimpedimetric microchip and its removal in the same
LOC system through the use of an extra CaCO3-PEI MPs microcolumn is achieved. For the first
time, the chronoimpedance technique is applied in a LOC system for phenol sensing in a range
of 0.01–10 µM achieving the limit of detection (LOD) of 4.64 nM. Moreover, this device shows
a high repeatability with a relative standard deviation of 3% which is almost 4 times lower than
that for the chronoamperometry technique. This LOC system represents an integrated platform
for phenol sensing and removal (sensoremoval) that can be easily fabricated and is of a low cost,
disposable and amenable to mass production.
Keywords: CaCO3-PEI microparticles; Chrono-impedance technique; Phenol sensoremoval
Han Zhua, MingLiang Dua, b, Ming Zhanga, b, Pan Wanga, ShiYong Baoa, Meiling Zoua,
YaQin Fua, b, JuMing Yaoa, b. (a Department of Materials Engineering, College of Materials
and Textile, Zhejiang Sci-Tech University, Hangzhou 310018, PR China, b Key Laboratory
of Advanced Textile Materials and Manufacturing Technology, Zhejiang Sci-Tech
University, Ministry of Education, Hangzhou 310018, PR China). Self-assembly of various
Au nanocrystals on functionalized water-stable PVA/PEI nanofibers: A highly efficient
surface-enhanced Raman scattering substrates with high density of “hot” spots. Biosensors
and Bioelectronics, Volume 54(2014): 91–101
We have demonstrated a facile approach for the fabrication of flexible and reliable sulfydryl
functionalized PVA/PEI nanofibers with excellent water stability for the self-assembly of Au
nanocrystals, such as Au nanoparticles (AuNPs), Au nanoflowers (AuNFs) and Au nanorods
(AuNRs), used as the highly efficient surface-enhanced Raman scattering (SERS) substrates for
the detection of rhodamine B (RhB). Various methods were employed to cross-link the PVA
nanofibers with better morphology and porous structures after immersing in water for desired
times. Various SERS-active Au nanocrystals, such as AuNPs, AuNFs, and AuNRs have been
successfully synthesized. After the grafting of MPTES on the cross-linked PVA/PEI nanofibers,
the Au nanocrystals can easily be self-assembled on the surfaces of the nanofibers because of the
strong interactions of the Au–S chemical bondings. The Au nanocrystals self-assembled
throughout the PVA/PEI nanofibers used as SERS substrates all exhibit enhanced SERS signals
of RhB compared with their individual nanocrystals. It is mainly due to the close interparticle
distance, mutual orientation and high density of “hot” spots, that can strongly affect the overall
optical response and the SERS enhancement. By changing the amounts of the self-assembled
AuNFs on the nanofibers, we can control the density of the “hot” spots. With the increased
amounts of the AuNFs throughout the nanofibers, the SERS substrates show enhanced Raman
signals of the RhB, indicating that the increased density of “hot” spots can directly lead to the
SERS enhancement. The AuNFs/(PVA/PEI) SERS substrates show good sensitivity, reliability
and low detection limit (10−9 M). The presented approach can be broadly applicable to the
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assembly of different types of plasmonic nanostructures and these novel materials with strong
SERS enhancement can be applied in bioanalysis and biosensors.
Keywords: Self-assembly; Au nanocrystals; Nanofibers; SERS
Junyu Maia, Vinay V. Abhyankara, Matthew E. Piccinia, Juan P. Olanob, Richard Willsonc,
Anson V. Hatcha. (a Department of Biotechnology and Bioengineering, Sandia National
Laboratories, 7011 East Avenue, Livermore, CA 94551, USA, b University of Texas
Medical Branch, 301 University Boulevard, Galveston, TX 77555, USA, c University of
Houston, 4800 Calhoun Road, Houston, TX 77004, USA). Rapid detection of trace bacteria
in biofluids using porous monoliths in microchannels. Biosensors and Bioelectronics,
Volume 54(2014): 435–441
We present advancements in microfluidic technology for rapid detection of as few as 10
rickettsial organisms in complex biological samples. An immuno-reactive filter, macroporous
polyacrylamide monolith (PAM), fabricated within a microfluidic channel enhances solid-phase
immuno-capture, staining and detection of targeted bacteria. Bacterial cells in samples flowing
through the channel are forced to interact with the PAM filter surface due to size exclusion,
overcoming common transport and kinetic limitations for rapid (min), high-efficiency (~100%)
capture. In the process, targeted cells in sample volumes of 10 µl to >100 µl are concentrated
within a sub-50 nl region at the PAM filter edge in the microchannel, thus concentrating them
over 1000-fold. This significantly increases sensitivity, as the hydrophilic PAM also yields low
non-specific immuno-fluorescence backgrounds with samples including serum, blood and nontargeted bacteria. The concentrated target cells are detected using fluorescently-labeled
antibodies. With a single 2.0×2.0×0.3 mm PAM filter, as few as 10 rickettsial organisms per 100
µl of lysed blood sample can be analyzed within 60 min, as compared to hours or even days
needed for conventional detection methods. This method is highly relevant to rapid, multiplexed,
low-cost point of care diagnostics at early stages of infection where diagnostics providing more
immediate and actionable test results are needed to improve patient outcomes and mitigate
potential natural and non-natural outbreaks or epidemics of rickettsial diseases.
Keywords: Blood borne bacteria detection; Microfluidic device; Point-of-care diagnostic assay;
Polyacrylamide monolith; Macroporous monolith filter; Rickettsia detection
Santimoy Khilaria, Soumya Panditb, Debabrata Dasb, Debabrata Pradhana. (a Materials
Science Centre, Indian Institute of Technology, Kharagpur 721302, W.B., India, b
Department of Biotechnology, Indian Institute of Technology, Kharagpur 721302, W.B.,
India). Manganese cobaltite/polypyrrole nanocomposite-based air-cathode for sustainable
power generation in the single-chambered microbial fuel cells ☆ . Biosensors and
Bioelectronics, Volume 54(2014): 534–540
Manganese cobaltite nanorods (MnCo2O4 NRs) were prepared and tested as potential air-cathode
catalyst for the single-chambered microbial fuel cells (sMFC). The power generation of sMFC
increases with MnCo2O4 NRs loading to the cathode. The Polypyrrole (PPy) and Vulcan XC
were used as conducting support to the MnCo2O4 NRs to form composites either by in situ or by
mechanical mixing in the cathode fabrication. The cyclic voltammetry, linear sweep
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voltammetry and electrochemical impedance studies reveal that the in situ-MnCo2O4 NRs/PPy
composite has higher catalytic activity than that of mechanically mixed-MnCo2O4NRs/PPy
composite because of higher interfacial contact between MnCo2O4 NRs and PPy. The maximum
volumetric power density with in situ-MnCo2O4 NRs/PPy, mechanically mixed-MnCo2O4
NRs/PPy, MnCo2O4 NRs/Vulcan XC and catalyst-free (only Vulcan XC) cathode was measured
to be 6.11, 5.05, 4.22, and 1.77 W/m3, respectively, in the sMFC. This suggests that PPy is not
only a better conducting support than that of conventionally used Vulcan XC but also the
cathode composite fabrication process is important for enhanced performance. The synergetic
effect of MnCo2O4 NRs and PPy was found to play an important role for the improved energy
recovery and it could be applied as an efficient and inexpensive cathode catalyst for the sMFC.
Keywords: Microbial fuel cells; Nanorods; Air-cathode; Manganese cobaltite; Polypyrrole
Phumlani Mdluli, Phumlani Tetyana, Ndabenhle Sosibo, Hendriëtte van der Walt, Mbuso
Mlambo, Amanda Skepu, Robert Tshikhudo. (Nanotechnology Innovation Centre,
Advanced Materials Division, Mintek, Private Bag X3015, Randburg 2125, Gauteng, South
Africa). Gold nanoparticle based Tuberculosis immunochromatographic assay: The
quantitative ESE Quanti analysis of the intensity of test and control lines. Biosensors and
Bioelectronics, Volume 54(2014): 1–6
A rapid dual channel lateral flow assay for the detection of Mycobacterium Tuberculosis
antibodies (MTB 38 kDa monoclonal antibody) in human blood was developed. The MTB 6–
14–38 kDa fusion antigen and anti-Protein A were used as the capture proteins for test and
control lines respectively. Protein A labeled 40 nm gold nanoparticles were used as the detection
conjugate. Whole blood and serum were spiked with MTB 38 kDa monoclonal antibody to make
a positive sample model. The developed lateral flow was used to test MTB 38 kDa monoclonal
antibody, and a detection limit of 5 ng/ml was used as a cut-off concentration of the analytes.
The effect of the analyte concentration on the MTB lateral flow assay was studied using the
variation of the intensity obtained from a ESE Quanti reader. There was a direct correlation
between the analyte (MTB 38 kDa monoclonal antibody) concentration and the intensity of the
test line. The intensity increased with an increase in the concentration of MTB 38 kDa
monoclonal antibody, while in contrast, an increase in analyte concentration decreased the
intensity of the control line.
Keywords: Mycobacterium tuberculosis; ESE Quanti reader; Gold nanoparticles
Jiang Zhou, Xiahong Xu, Xin Liu, Hao Li, Zhou Nie, Meng Qing, Yan Huang, Shouzhuo
Yao. (State Key Laboratory of Chemo/Biosensing and Chemometrics, College of
Chemistry and Chemical Engineering, Hunan University, Changsha 410082, PR China). A
gold nanoparticles colorimetric assay for label-free detection of protein kinase activity
based on phosphorylation protection against exopeptidase cleavage. Biosensors and
Bioelectronics, Volume 53(2014): 295–300
Protein kinases are significant regulators in the cell signaling pathways, and it is still greatly
desirable to achieve simple and quick kinase detection. Herein, we present a novel colorimetric
gold nanoparticles (AuNPs)/peptide platform for probing the activity and inhibition of protein
kinases based on phosphorylation-induced suppression of carboxypeptidase Y (CPY) cleavage.
This AuNPs/peptide platform can easily monitor the kinase activity by a UV–vis spectrometer or
even by the naked eye. The feasibility of the method has been demonstrated by sensitive
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measurement of the cAMP-dependent protein kinase (PKA) activity with a low detection limit of
0.232 mU/µL and assessment of kinase inhibition by H-89 with an IC50 value of 18.13 nM. The
assay was also successfully put into practice for the detection of kinase activity in cell lysate.
Because of its label-free, homogenous and colorimetric merits, the proposed assay presents great
potential in high-throughput screening for kinase-targeted drug discovery.
Keywords: Gold nanoparticles; Protein kinase; Protein phosphorylation; Carboxypeptidase Y;
Cell lysate
Xin R. Chenga, Ben Y.H. Haua, Tatsuro Endob, Kagan Kermana. (a Department of Physical
and Environmental Sciences, University of Toronto Scarborough, 1265 Military Trail,
Toronto, ON, Canada M1C 1A4, b Department of Applied Chemistry, Osaka Prefecture
University, 1-1 Gakuen-cho, Naka-ku, Sakai-shi, Osaka, Japan). Au nanoparticle-modified
DNA sensor based on simultaneous electrochemical impedance spectroscopy and localized
surface plasmon resonance. Biosensors and Bioelectronics, Volume 53(2014): 513–518
Electrochemical impedance spectroscopy (EIS) and localized surface plasmon resonance (LSPR)
were performed on the same Au nanoparticle (AuNP)-modified indium tin oxide (ITO) coated
glass surfaces. Cyclic voltammetry was applied to electrodeposit AuNPs on ITO surface directly.
The surface plasmon band characterization of AuNPs was initially studied by controlling the
electrodeposition conditions. It was found that the size of AuNP clusters was significantly
affected by the applied potential and KCl concentration in solution. The dual-detection platform
was applied to detect DNA hybridization related to a specific point mutation in apolipoprotein E
gene (ApoE), which was related to the progression of Alzheimer's disease. The preliminary
results facilitate the development of a versatile biosensor that can be easily miniaturized and
integrated into a high-throughput diagnostic device.
Keywords: Au nanoparticles; Electrochemical impedance spectroscopy; Localized surface
plasmon resonance; DNA hybridization; Electrodeposition; Apolipoprotein E
Guifen Jiea,, Jian Zhanga, Guixia Jieb, Lei Wanga. (a State Key Laboratory Base of Ecochemical Engineering, College of Chemistry and Molecular Engineering, Qingdao
University of Science and Technology, Qingdao 266042, PR China, b Shandong Institute of
Commerce and Technology, Jinan 250103, PR China). A novel quantum dot nanocluster as
versatile probe for electrochemiluminescence and electrochemical assays of DNA and
cancer cells. Biosensors and Bioelectronics, Volume 52(2014): 69–75
A novel dendritic quantum dot (QD) nanocluster was constructed and used as versatile
electrochemiluminescence (ECL) and electrochemical probe for the detection of DNA and
cancer cells. Owing to the many functional groups present in the nanoclusters, a large number of
QDs were assembled on the nanoclusters, which could greatly amplify both the ECL and
electrochemical signals of QDs. Carbon nanotubes (CNTs)/gold nanoparticles’ (NPs) hybrids
were used as amplified platform for assembling large numbers of DNA on the electrode, which
also improve the bioactivity and stability of the electrode. After the QD-DNA signal probe was
recognized with target DNA (t-DNA), the amplified ECL signal for the detection of target DNA
was obtained. Furthermore, magnetic nanoparticles were employed for cell aptamers
immobilization, the same QD nanocluster-DNA probe was also extended for electrochemical
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detection of cancer cells using sensitive anodic stripping voltammetry (ASV) method, which
simplified the separation procedures and improved the sensitivity. It is anticipated that the assays
could provide promising and cost effective approach for the early and accurate detection of DNA
and cancer cells.
Keywords: Quantum dot; Nanocluster; Electrochemiluminescence; Electrochemical
Ke Caoa, 1, Xiaomei Jiangb, 1, Suting Yana, Laiying Zhanga, Weitai Wua. (a State Key
Laboratory for Physical Chemistry of Solid Surfaces, The Key Laboratory for Chemical
Biology of Fujian Province, and Department of Chemistry, College of Chemistry and
Chemical Engineering, Xiamen University, Xiamen 361005, China, b Clinical Laboratory,
Huli Center for Maternal and Child Health, Xiamen 361009, China). Phenylboronic acid
modified silver nanoparticles for colorimetric dynamic analysis of glucose. Biosensors and
Bioelectronics, Volume 52(2014): 188–195
The development of advanced nanostructures that allow dynamic quantification of glucose level
can contribute to tight glucose control in diabetes management and other medical/biological
fields. In this paper, we demonstrated that the assemblies of the 5-amino-2-fluorophenylboronic
acid modified silver nanoparticles (FPBA-AgNPs) can be employed for highly modulating,
sensitive, and selective colorimetric sensing of glucose over a physiologically important
concentration range of 0–20 mM at a physiological pH of 7.4. The glucose-modulated assembly
of the FPBA-AgNPs occurred by the regulable formation of interparticle linkages via the bridged
binding of 1,2-cis-diols and 5,6-cis-diols (for furanose form; or 4,6-cis-diols for pyranose form),
respectively, of a glucose molecule to two FPBA-AgNPs. The detection limit was 89.0 µM. The
mean error of glucose detection in a macro-bio-system, blood serum of adult, was smaller than
10%. Furthermore, we show that the glucose level variations associated with a model biological
reaction process can be monitored by using the FPBA-AgNPs, whilst with the reaction
mechanism remaining nearly unchanged.
Keywords: Silver nanoparticles; Self-assembly; Colorimetric; Glucose-sensing; Dynamic
analysis
Si-Han Chena, b, 1, Yen-Pang Hsub, 1, Hsin-Yi Lub, Ja-an Annie Hoa, b. (a BioAnalytical
Chemistry and Nanobiomedicine Lab, Department of Biochemical Science and
Technology, National Taiwan University, Taipei 10617, Taiwan, b Department of
Chemistry, National Tsing Hua University, Hsin-chu 30013, Taiwan). Gold/Phospholipid
nanoconstructs as label-free optical probes for evaluating phospholipase A2 activity.
Biosensors and Bioelectronics, Volume 52(2014): 202–208
A facile, monophasic strategy, involving a cooperative solvent, dimethylformamide (DMF), to
synthesize core/shell architectured gold–phospholipid hybrid nanoconstructs (PLGNPs) was
presented herein. We employed the as-synthesized PLGNPs as enzymatic substrates and
detecting probes, leading to the development of a novel, lag time-free quantitative assay to
evaluate the activity of Ca2+-dependent phospholipase A2 (PLA2), an inflammatory protein that
(i) plays a role in the pathogenesis of many inflammatory diseases, (ii) is a mediator in
atherosclerosis and ischemic damage to cardiomyocytes, and (iii) has been implicated in the
cause of neurodegenerative diseases. Our new bioassay exhibited high specificity, improved
speed (assay time:≤20 min), acceptable sensitivity, and a limit of detection (1.82 nM, equivalent
to 0.04 unit/mL and 260 ng/dL) below the cut-off value of circulating PLA2 (2.07 nM,
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equivalent to 290 ng/dL) present in serum samples collected from healthy testers. We
characterized the as-obtained PLGNPs using UV–vis spectroscopy, transmission electron
microscopy (TEM) and dynamic light scattering (DLS). These PLGNPs were considerably
robust and biocompatible—displaying extraordinary stability against salt-induced aggregation,
oxidant etching, and repetitive freeze/thaw treatment—because of the presence of their
modifying interfacial thiol (1-dodecanethiol) and phospholipid [1,2-dihexadecanoyl-sn-glycero3-phosphocholine, 1,2-dipalmitoyl-sn-glycero-3-phospho-(1'-rac-glycerol)] units.
Keywords: Label-free optical sensor;
nanoconstructs; Phospholipase A2
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Wei Li, Weibing Qiang, Jie Li, Hui Li, Yifan Dong, Yaju Zhao, Danke Xu. (State Key
Laboratory of Analytical Chemistry for Life Science, School of Chemistry and Chemical
Engineering, Nanjing University, Nanjing 210093, Jiangsu, China). Nanoparticle-catalyzed
reductive bleaching for fabricating turn-off and enzyme-free amplified colorimetric
bioassays. Biosensors and Bioelectronics, Volume 51(2014): 219–224
Nanoparticle-catalyzed reductive bleaching reactions of colored substrates are emerging as a
class of novel indicator reactions for fabricating enzyme-free amplified colorimetric biosensing
(turn-off mode), which are exactly opposite to the commonly used oxidative coloring processes
of colorless substrates in traditional enzyme-catalyzed amplified colorimetric bioassays (turn-on
mode). In this work, a simple theoretical analysis shows that the sensitivity of this colorimetric
bioassay can be improved by increasing the amplification factor (kcatΔt), or enhancing the
binding affinity between analyte and receptor (Kd), or selecting the colored substrates with high
extinction coefficients (ε). Based on this novel strategy, we have developed a turn-off and costeffective amplified colorimetric thrombin aptasensor. This aptasensor made full use of sandwich
binding of two affinity aptamers for increased specificity, magnetic particles for easy separation
and enrichment, and gold nanoparticle (AuNP)-catalyzed reductive bleaching reaction to
generate the amplified colorimetric signal. With 4-nitrophenol (4-NP) as the non-dye colored
substrate, colorimetric bioassay of thrombin was achieved by the endpoint method with a
detection limit of 91 pM. In particular, when using methylene blue (MB) as the substrate, for the
first time, a more convenient and efficient kinetic-based colorimetric thrombin bioassay was
achieved without the steps of acidification termination and magnetic removal of particles, with a
low detection limit of 10 pM, which was superior to the majority of the existing colorimetric
thrombin aptasensors. The proposed colorimetric protocol is expected to hold great promise in
field analysis and point-of-care applications.
Keywords: Gold nanoparticles; Thrombin aptasensor; Reductive bleaching; Colorimetric;
Kinetic method
Kyung-Seok Ko1 and In Chul Kong2. (1Geologic Environment Division, Korea Institute of
Geoscience and Mineral Resources (KIGAM), Daejeon, South Korea, 2Department of
Environmental Engineering, Yeungnam University, Gyungsan-si, Kyungbuk, 712-749,
South Korea. Email: ickong@ynu.ac.kr). Toxic effects of nanoparticles on bioluminescence
activity, seed germination, and gene mutation. Applied Microbiology and Biotechnology,
Volume 98(7) (2014): 3295-3303
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The potential environmental toxicities of several metal oxide nanoparticles (NPs; CuO, TiO2,
NiO, Fe2O3, ZnO, and Co3O4) were evaluated in the context of bioluminescence activity, seed
germination, and bacterial gene mutation. The bioassays exhibited different sensitivities, i.e.,
each kind of NP exhibited a different level of toxicity in each of the bioassays. However, with a
few exceptions, CuO and ZnO NPs had most toxic for germination of Lactuca seed (EC50 0.46
mg CuO/l) and bioluminescence (EC50 1.05 mg ZnO/l). Three NPs (Co3O4, TiO2, and Fe2O3)
among all tested concentrations (max. 1,000 mg/l) showed no inhibitory effects on the tested
organisms, except for Co3O4 NPs on bioluminescence activity (EC50 62.04 mg/l). The sensitivity
of Lactuca seeds was greater than that of Raphanus seeds (EC50 0.46 mg CuO/l versus 26.84 mg
CuO /l ). The ranking of metal toxicity levels on bioluminescence was in the order of
ZnO > CuO > Co3O4 > NiO > Fe2O3, TiO2, while CuO > ZnO > NiO > Co3O4, Fe2O3, TiO2 on
germination. No revertant mutagenic ratio (greater than 2.0) of Salmonella typhimurium TA 98
was observed under any tested condition. These findings demonstrate that several bioassays, as
opposed to any single one, are needed for the accurate assessment of NP toxicity on ecosystems.
Keywords: Bioassays, Bioluminescence, Mutation, Nanoparticle (NP), Seed germination
Mohammadhassan Gholami-Shabani1, 2, Azim Akbarzadeh2, Dariush Norouzian2,
Abdolhossein Amini3, Zeynab Gholami-Shabani4, Afshin Imani2, Mohsen Chiani2,
Gholamhossein Riazi5, Masoomeh Shams-Ghahfarokhi6 and Mehdi Razzaghi-Abyaneh1.
(1Department of Mycology, Pasteur Institute of Iran, Tehran, 13164, Iran, 2Department of
Nanobiotechnology, Pasteur Institute of Iran, Tehran, 13164, Iran, 3Department of
Biotechnology, Pasteur Institute of Iran, Tehran, 13164, Iran, 4Faculty of Aerospace,
Science and Research Campus, Islamic Azad University, Tehran, Iran, 5Institute of
Biochemistry and Biophysics, University of Tehran, Tehran, Iran, 6Department of
Mycology, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran).
Antimicrobial Activity and Physical Characterization of Silver Nanoparticles Green
Synthesized Using Nitrate Reductase from Fusarium oxysporum. Applied Biochemistry
and Biotechnology, Volume 172(8) (2014): 4084-4098
Nanostructures from natural sources have received major attention due to wide array of
biological activities and less toxicity for humans, animals, and the environment. In the present
study, silver nanoparticles were successfully synthesized using a fungal nitrate reductase, and
their biological activity was assessed against human pathogenic fungi and bacteria. The enzyme
was isolated from Fusarium oxysporum IRAN 31C after culturing on malt extract-glucose-yeast
extract-peptone (MGYP) medium. The enzyme was purified by a combination of ultrafiltration
and ion exchange chromatography on DEAE Sephadex and its molecular weight was estimated
by gel filtration on Sephacryl S-300. The purified enzyme had a maximum yield of 50.84 % with
a final purification of 70 folds. With a molecular weight of 214 KDa, it is composed of three
subunits of 125, 60, and 25 KDa. The purified enzyme was successfully used for synthesis of
silver nanoparticles in a way dependent upon NADPH using gelatin as a capping agent. The
synthesized silver nanoparticles were characterized by X-ray diffraction, dynamic light
scattering spectroscopy, and transmission and scanning electron microscopy. These stable
nonaggregating nanoparticles were spherical in shape with an average size of 50 nm and a zeta
potential of −34.3. Evaluation of the antimicrobial effects of synthesized nanoparticles by disk
diffusion method showed strong growth inhibitory activity against all tested human pathogenic
fungi and bacteria as evident from inhibition zones that ranged from 14 to 25 mm. Successful
green synthesis of biologically active silver nanoparticles by a nitrate reductase from F.
oxysporum in the present work not only reduces laborious downstream steps such as purification
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of nanoparticle from interfering cellular components, but also provides a constant source of safe
biologically-active nanomaterials with potential application in agriculture and medicine.
Keywords: Fusarium oxysporum - Nitrate reductase - Green synthesis - Silver nanoparticles Antimicrobial activity - Electron microscopy – Fungi - Bacteria
S. V. Otari1, R. M. Patil1, N. H. Nadaf2, S. J. Ghosh1 and S. H. Pawar1. (1Center for
Interdisciplinary Research, D. Y. Patil University, Kolhapur, 416 006, Maharashtra State,
India, 2Department of Microbiology, Shivaji University, Kolhapur, 416 004, Maharashtra
State, India. Email: pawar_s_h@yahoo.com). Green synthesis of silver nanoparticles by
microorganism using organic pollutant: its antimicrobial and catalytic application.
Environmental Science and Pollution Research, Volume 21(2) (2014): 1503-1513
A novel approach for the green synthesis of silver nanoparticles (AgNPs) from aqueous solution
of AgNO3 using culture supernatant of phenol degraded broth is reported in this work. The
synthesis was observed within 10 h, and AgNPs showed characteristic surface plasmon
resonance around 410 nm. Spherical nanoparticles of size less than 30 nm were observed in
transmission electron microscopy. X-ray diffraction pattern corresponding to 111, 200, 220, and
311 revealed the crystalline nature of the as-formed nanoparticles. It was found that the colloidal
solution of AgNP suspensions exhibited excellent stability over a wide range of ionic strength,
pH, and temperature. The effect of pH and ionic strength indicated that stabilization is due to
electrostatic repulsion arising from the negative charge of the conjugate proteins. The AgNPs
showed highly potent antimicrobial activity against Gram-positive, Gram-negative, and fungal
microorganisms. The as-prepared AgNPs showed excellent catalytic activity in reduction of 4nitrophenol to 4-aminophenol by NaBH4. By manufacturing magnetic alginate beads, the
reusability of the AgNPs for the catalytic reaction has been demonstrated.
Keywords: Green synthesis - Phenol degradation - Silver nanoparticles – Antimicrobial Catalytic activity - DLS
Dapeng Li1, Fuyi Cui1 , Zhiwei Zhao1, Dongmei Liu1, Yongpeng Xu1, Huiting Li1 and
Xiaonan Yang1. (1State Key Laboratory of Urban Water Resource and Environment,
Harbin Institute of Technology, 73 Huanghe Road, Nangang District, Harbin, 150090,
China. Email: hit_cuifuyi@hotmail.com). The impact of titanium dioxide nanoparticles on
biological nitrogen removal from wastewater and bacterial community shifts in activated
sludge. Biodegradation, Volume 25(2) (2014): 167-177
The potential impact of titanium dioxide nanoparticles (TiO2 NPs) on nitrogen removal from
wastewater in activated sludge was investigated using a sequencing batch reactor. The addition
of 2–50 mg L−1 of TiO2 NPs did not adversely affect nitrogen removal. However, when the
activated sludge was exposed to 100–200 mg L−1 of TiO2 NPs, the effluent total nitrogen
removal efficiencies were 36.5 % and 20.3 %, respectively, which are markedly lower than the
values observed in the control test (80 %). Further studies showed that the decrease in biological
nitrogen removal induced by higher concentrations of TiO2 NPs was due to an inhibitory effect
on the de-nitrification process. Denaturing gradient gel electrophoresis profiles showed that 200
mg L−1 of TiO2 NPs significantly reduced microbial diversity in the activated sludge. The effect
of light on the antibacterial activity of TiO2 NPs was also investigated, and the results showed
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that the levels of TiO2-dependent inhibition of biological nitrogen removal were similar under
both dark and light conditions. Additional studies revealed that different TiO2 concentrations had
a significant effect on dehydrogenase activity, and this effect was most likely the result of
decreased microbial activity.
Keywords: Titanium dioxide nanoparticles - Biological nitrogen removal - Bacterial community
shift - Activated sludge
Patricia A Holden1, 4,, Joshua P Schimel2, 4, Hilary A Godwin3, 4. (1 Bren School of
Environmental Science & Management, University of California, Santa Barbara (UCSB),
Santa Barbara, CA 93106-5131, USA, 2 Department of Ecology, Evolution and Marine
Biology, University of California, Santa Barbara (UCSB), Santa Barbara, CA 93106-9620,
USA, 3 Department of Environmental Health Sciences and Institute of the Environment
and Sustainability, University of California, Los Angeles (UCLA), Los Angeles, CA 90095,
USA, 4 University of California Center for Environmental Implications of Nanotechnology
(UC CEIN), University of California, Los Angeles, Los Angeles, CA 90095-7227, USA).
Five reasons to use bacteria when assessing manufactured nanomaterial environmental
hazards and fates. Current Opinion in Biotechnology, Volume 27(2014): 73–78
Manufactured nanomaterials (MNMs) are increasingly incorporated into everyday products and
thus are entering the environment via manufacturing, product use, and waste disposal. Still,
understanding MNM environmental hazards and fates lags MNM industry growth. To catch up,
keep pace, and influence future MNM safe design strategies, rapid safety assessments are
needed. Bacteria are important ecological nanotoxicology targets to consider when assessing
MNM safety: bacteria are exposed to MNMs in water, sewage, soils, and sediments, wherein
they influence MNM fates; bacteria can also be impacted — with potential health and ecosystem
consequences. Routinely using bacteria for assessing MNMs would promote effective
management of the environmental risks of this rapidly growing industry, but appropriate
protocols and policies for this assessment need to be instituted.
Tony J. Baker, Charles R. Tyler, Tamara S. Galloway. (Biosciences, College of Life and
Environmental Sciences, Geoffrey Pope Building, University of Exeter, Stocker Road,
Exeter, Devon EX4 4QD, United Kingdom). Impacts of metal and metal oxide
nanoparticles on marine organisms. Environmental Pollution, Volume 186(2014): 257–271
Increasing use of metal and metal oxide nanoparticles [Me(O)NPs] in products means many will
inevitably find their way into marine systems. Their likely fate here is sedimentation following
hetero-aggregation with natural organic matter and/or free anions, putting benthic, sedimentdwelling and filter feeding organisms most at risk. In marine systems, Me(O)NPs can absorb to
micro-organisms with potential for trophic transfer following consumption. Filter feeders,
especially bivalves, accumulate Me(O)NPs through trapping them in mucus prior to ingestion.
Benthic in-fauna may directly ingest sedimented Me(O)NPs. In fish, uptake is principally via the
gut following drinking, whilst Me(O)NPs caught in gill mucus may affect respiratory processes
and ion transport. Currently, environmentally-realistic Me(O)NP concentrations are unlikely to
cause significant adverse acute health problems, however sub-lethal effects e.g. oxidative
stresses have been noted in many organisms, often deriving from dissolution of Ag, Cu or Zn
ions, and this could result in chronic health impacts.
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Keywords: Aggregation; Trophic transfer; Manufactured nanoparticle; Biofilm; Marine
invertebrate
Tina Künnigera, Andreas C. Gereckea, Andrea Ulricha, 1, Anja Hucha, Roger Vonbanka,
Markus Heeba, Adrian Wichsera, Regula Haaga, Petra Kunzb, Markus Fallera. (a Empa,
Swiss Federal Institute for Materials Science and Technology, Überlandstrasse 129, 8600
Dübendorf, Switzerland, b Ecotox Centre – Eawag / EPFL, Überlandstrasse 129, 8600
Dübendorf, Switzerland). Release and environmental impact of silver nanoparticles and
conventional organic biocides from coated wooden façades. Environmental Pollution,
Volume 184(2014):464–471
This study represents for the first time a comprehensive assessment of functionality and
environmental impacts of metallic silver nanoparticles (Ag-NP) compared to conventional
organic biocides. Four different transparent, hydrophobic coatings of wooden outdoor façades
were tested during one year outdoor weathering.
The total silver release from products with Ag-NP was proportional to the overall erosion of the
coating. The results indicate that the Ag-NPs are likely transformed to silver complexes, which
are considerably less toxic than ionic silver. The protective effect of the silver containing
coatings against mold, blue stain and algae was insufficient, even in immaculate and nonweathered conditions. The release of organic biocides from conventional coatings was dependent
on the weather conditions, the type of biocide and the use in the base or top coat. The
conventional coating showed a good overall performance free from mold, blue stain and algae
until the end of the test period.
Keywords: Organic biocide; Silver nanoparticle; Wood coating; Storm water runoff
Bhati–Kushwaha, Himakshi, Malik, CP. Biosynthesis of silver nanoparticles using fresh
extracts of Tridax procumbens Linn. Indian Journal of Experimental Biology, Volume 52
(2014): 359-368
A simple and eco-friendly method for the synthesis of biogenic nanoparticles (NP’s) using an
aqueous solution of T. procumbens fresh plant extract (leaf and stem) as a bioreductant is
reported. The prepared biogenic nanoparticles were well characterized using U.V. visible
spectroscopy, scanning electron microscopy, X-ray diffraction and Fourier-transform infrared
spectroscopy. The particles were confirmed to be elemental crystal by X-ray diffraction. The
potential applications of biosynthesized nanoparticles as antimicrobial (antibacterial and
antifungal) against pathogens Escherichia coli, Vibrio cholerae, Aspergillus niger and
Aspergillus flavuswere demonstrated.
Keywords: Antimicrobial, Biosynthetic approach, FTIR, Nanoparticles, Tridax procumbens
Qiqi Lianga, Dongye Zhaoa, b. (a Environmental Engineering Program, Department of Civil
Engineering, Auburn University, Auburn, AL 36849, USA, b Institute of Environmental
Science, Taiyuan University of Science and Technology, Shanxi, China). Immobilization of
arsenate in a sandy loam soil using starch-stabilized magnetite nanoparticles. Journal of
Hazardous Materials, Volume 271(2014): 16–23
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This study investigated effectiveness of starch-stabilized magnetite nanoparticles for in situ
enhanced sorption and immobilization of arsenate, As(V), in a model sandy loam soil. Batch
tests showed that the nanoparticles offered an As(V) distribution coefficient of 10,000 L/g,
which is >3 orders of magnitude greater than that for the soil. Batch and column experimental
results revealed that the nanoparticle treatment greatly reduced water-leachable As(V) and the
leachability of As(V) remaining in the soil per TCLP (Toxicity Characteristic Leaching
Procedure) analysis. Column tests showed that water-leachable As(V) from the As(V)-laden soil
containing 31.45 mg/kg was reduced by ∼ 93% and the TCLP leachability by >83% when the
soil was treated with 34 pore volumes of a 0.1 g-Fe/L of the nanoparticle suspension. While the
nanoparticles are deliverable in the soil, the effective travel distance of the nanoparticles can be
manipulated by controlling the injection flow rate. Under natural groundwater flow conditions
(velocity ≤2.4 × 10−4 cm/s), the delivered nanoparticles are confined within a limited distance
(<6.1 cm).
Keywords: Metal immobilization; Magnetite; Arsenic; Nanoparticle; Groundwater remediation;
Starch stabilization; Soil remediation
Hao Jianga, Jin-Ku Liua, Jian-Dong Wanga, Yi Lua, Min Zhanga, Xiao-Hong Yangb, DanJing Honga. (aKey Laboratory for Advanced Materials, East China University of Science
and Technology, Shanghai 200237 PR China, b Department of Chemistry, Chizhou
University, Chizhou 247000, PR China). The biotoxicity of hydroxyapatite nanoparticles to
the plant growth. Journal of Hazardous Materials, Volume 270(2014): 71–81
In the present study, hydroxyapatite (HAP) nanoparticles of different particle sizes with high
crystallinity and similiar structure were prepared by hydrothermal method. The crystal structure
and particle size were characterized by X-ray diffraction pattern (XRD), transmission electron
microscopy (TEM) and Fourier transform infrared (FT-IR) spectroscopy. Mung bean sprouts
were first used as experimental models. Instead of by MTT assay, the cytoxicity of HAP
nanoparticles were proved and evaluated by measuring the hypocotyle length of mung bean
sprouts in the culture media. The result showed that the inhibition effect to the growth of mung
bean sprouts enhanced when HAP nanoparticles existed. Culture media of HAP nanoparticles
with different concentrations and particle sizes was prepared to investigate the level of inhibition
effect to the growth of mung bean sprouts. The result found that hypocotyl length of mung bean
sprouts were the shortest cultured in 5 mg/mL culture media in which the HAP nanoparticles
were prepared by hydrothermal method for 24 h. It was concluded the inhibition effect depended
on the amount of intracellular HAP nanoparticles. The nanostructure and Ca2+ concentration
were considered as the main factors to cause cell apoptosis which was the reason of inhibition.
The study provided a preliminary perspective about biotoxicity of HAP nanomaterials to the
plant growth.
Keywords: Hydroxyapatite; Cytotoxicity; Hydrothermal method; Biotoxicity
Youn-Joo Junga, Ki-Tae Kimb, Jun. Y. Kima, Song-Yi Yangc, Byeong-Gweon Leec, Sang D.
Kima. (aDepartment of Environmental Science and Engineering, Gwangju Institute of
Science and Technology (GIST) , 261 Cheom-dan Gwagi-ro, Buk-gu, Gwangju 500-712,
Republic of Korea, b Department of Environmental Engineering, Seoul National University
of Science and Technology, Seoul 139-743, Republic of Korea, c Department of
Oceanography, Chonnam National University, Gwangju 500-755, Republic of Korea).
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Bioconcentration and distribution of silver nanoparticles in Japanese medaka (Oryzias
latipes). Journal of Hazardous Materials, Volume 267(2014): 206–213
The study of the bioconcentration of silver nanoparticles (AgNPs) is important to fully
understand their hazard potential in the aquatic environment. We synthesized AgNPs
radiolabeled with silver isotopes (110mAg) to quantify the bioconcentration of AgNPs coated with
citrate (AgNPs-CIT) and polyvinylpyrrolidone (AgNPs-PVP) in Japanese medaka, and to
investigate the biodistribution of silver in organs, which were compared with 110mAgNO3. BCF
values were determined to be 39.8 ± 7.4, 42.5 ± 5.1 and 116.4 ± 6.1 L kg−1 for AgNPs-CIT,
AgNPs-PVP and AgNO3, respectively. The release of more silver ions in AgNPs-PVP
contributed to a different kinetic uptake pattern with AgNPs-CIT, which was similar to that of
AgNO3. Bioconcentrated AgNPs in medaka were not observed to be eliminated, independent of
surface coating differences, similarly to AgNO3. There was no difference in biodistribution in
each organ before and after depuration in two types of AgNPs and AgNO3, all of which were
mainly concentrated in the liver. This study quantified the bioconcentration and distribution of
AgNPs and AgNO3 more precisely by utilizing a silver isotope, which is helpful in monitoring
the toxicity of AgNPs to Japanese medaka.
Keywords: Silver nanoparticle; Radiolabeling; Bioconcentration; Biodistribution; Japanese
medaka
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