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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 26th 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, 2015. 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 16 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
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Divisional
Directorate
Deputy
Ecology
Ecological
Economics
Ecosystem
Ecotoxicology
Endocrinological
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Environment
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Epidemiological
Establishment
Ethnopharmacology
Experiment
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Bioaccumulation
Leticia Vidal-Liñán1 , Juan Bellas2, José Fumega2 and Ricardo Beiras3. (1Departamento de
Ecoloxía e Bioloxía Animal, Universidade de Vigo, Estrada Colexio Universitario s/n,
36310 Vigo, Galicia, Spain, 2Instituto Español de Oceanografía, Centro Oceanográfico de
Vigo. Apdo.1552, 36280 Vigo, Galicia, Spain, 3ECIMAT, Universidade de Vigo, Illa de
Toralla s.n, 36331 Vigo, Galicia, Spain. Email: leticia1582@uvigo.es). Bioaccumulation of
BDE-47 and effects on molecular biomarkers acetylcholinesterase, glutathione-Stransferase and glutathione peroxidase in Mytilus galloprovincialis mussels.
Ecotoxicology, Volume 24(2) (2015): 292-300
Mussels, Mytilus galloprovincialis, showed a high bioaccumulation ability when exposed to
waterborne tetrabromodiphenyl ether (BDE-47), with a bioconcentration factor of
10,900 L Kg−1 wet weight, and slow depuration rates in clean seawater. Kinetic and
concentration–response experiments were performed measuring in the exposed mussel the
activities of three molecular biomarkers: glutathione S-transferase (GST), glutathione peroxidase
(GPx) and acetylcholinesterase (AChE). The long term (30 days) exposure of mussels to all
concentrations (2–15 µg L−1) of BDE-47 significantly inhibited the AChE and GST activities, a
result that supports the suitability of these biomarkers in marine pollution monitoring programs.
However,GPx activity showed a less consistent pattern of response depending on the
concentration and the duration of exposure.
Keywords: Mytilus galloprovincialis; Biomarkers; PBDE-47 exposure; Bioaccumulation;
Acetylcholinesterase; Antioxidant enzymes
Lanqin Yang1, 2, 3, Biao Huang1, Mingcui Mao4, Lipeng Yao1, Martina Hickethier5 and
Wenyou Hu1. (1Key Laboratory of Soil Environment and Pollution Remediation, Institute
of Soil Science, Chinese Academy of Sciences, Nanjing, 210008, People’s Republic of China,
2
School of the Environment, Jiangsu University, Zhenjiang, 212013, People’s Republic of
China, 3University of Chinese Academy of Sciences, Beijing, 100049, People’s Republic of
China, 4College of Resources and Environment, Yunnan Agricultural University,
Kunming, 650201, People’s Republic of China, 5Department of Environmental Systems
Science, Institute of Agricultural Sciences, ETH Zurich, 8092 Zurich, Switzerland.
Email: bhuang@issas.ac.cn). Trace metal accumulation in soil and their
phytoavailability as affected by greenhouse types in north China. Environmental
Science and Pollution Research, Volume 22(9) (2015): 6679-6686
Long-term heavy organic fertilizer application has linked greenhouse vegetable production
(GVP) with trace metal contamination in north China. Given that trace metals release from
fertilizers and their availability may be affected by discrepant environmental conditions,
especially temperature under different greenhouses, this study investigated Cd, Cu, Pb, and Zn
accumulation and contamination extent in soil as well as their phytoavailability under two major
greenhouses in Tongshan, north China, namely solar greenhouse (SG) and round-arched plastic
greenhouse (RAPG), to evaluate their presumed difference. The results showed significant Cd,
Cu, Pb, and Zn accumulation in GVP soil by comparing with those in open-field soil, but their
accumulation extent and rates were generally greater in SG than those in RAPG. This may be
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related to more release of trace metals to soil due to the acceleration of decomposition and
humification process of organic fertilizers under higher soil temperature in SG relative to that in
RAPG. Overall, soil in both greenhouses was generally less polluted or moderately polluted by
the study metals. Similarly, decreased soil pH and elevated soil available metals in SG caused
higher trace metals in leaf vegetables in SG than those in RAPG, although there was no obvious
risk via vegetable consumption under both greenhouses. Lower soil pH may be predominantly
ascribed to more intensive farming practices in SG while elevated soil available metals may be
attributed to more release of dissolved organic matter-metal complexes from soil under higher
temperature in SG. The data provided in this study may assist in developing reasonable and
sustainable fertilization strategies to abate trace metal contamination in both greenhouses.
Keywords: Soil trace metal accumulation; Metal phytoavailability; Solar greenhouse; Roundarched plastic greenhouse; North China
N. Cappelletti1, 2, E. Speranza1, 2, L. Tatone1, 2, M. Astoviza1, 2, M. C. Migoya1, 2 and
J. C. Colombo1, 3. (1Laboratorio de Química Ambiental y Biogeoquímica, Facultad de
Ciencias Naturales y Museo, Universidad Nacional de La Plata, Av Calchaqui Km 23.500,
1888, Florencio Varela, Buenos Aires, Argentina, 2Consejo Nacional de Investigaciones
Científicas y Técnicas, Buenos Aires, Argentina, 3Comisión de Investigaciones Científicas,
Provincia
de
Buenos
Aires,
Buenos
Aires,
Argentina.
Email: ncappelletti.laqab@gmail.com). Bioaccumulation of dioxin-like PCBs and PBDEs
by detritus-feeding fish in the Rio de la Plata estuary, Argentina. Environmental
Science and Pollution Research, Volume 22(9) (2015): 7093-7100
A comparative analysis of bioaccumulation behavior of dioxin-like polychlorinated biphenyls
(dlPCBs) and polybrominated biphenyl ethers (PBDEs) was conducted involving simultaneous
measurements in settling particles and a detritivorous fish (Sabalo, Prochilodus linneatus)
collected in the sewage impacted Buenos Aires coastal area. Focalization of dlPCBs and PBDEs
along the detritus food chain is reflected by a 30–40-fold increase of dry weight PBDE and
dlPCB concentrations from settling particles to fish (1.8 ± 1.0 to 58 ± 31 and 6.8 ± 3.9 to
281 ± 155 ng g−1 dry weight (dw), respectively). In this transference, dlPCB congeners presented
more conservative patterns than those of PBDEs, basically due to debromination of BDE 99 and
153 to BDE 47 in fish. Lipid/organic carbon-based biota-sediment accumulation factors
(BSAFs) ranged between 5 and 20 (7.3 ± 3.0 and 16 ± 8.0 for PBDEs and dlPCBs). Congenerspecific BSAF of dlPCBs suggested a lower bioavailability of more planar non-ortho-PCB
versus mono-ortho-PCB suggesting higher affinity to organic matter. BSAFs of PBDEs differed
markedly among bromine homolog groups, supporting the biotransformation-formation from
higher brominated to lighter congeners. The log BSAFs-log K OWrelationship of dlPCBs and
PBDEs presented a parabolic pattern maximizing at log K OW 6–7, but PBDE curve differs
reflecting biotransformation processes.
Keywords: Dioxin-like PCB; PBDE;
Detritivorous; Rio de la Plata

Biota-sediment accumulation factors (BSAFs);

Oana Jitar1, Carmen Teodosiu1, Andra Oros2, Gabriel Plavan3, Mircea Nicoara3.
(1 “Gheorghe Asachi” Technical University of Iasi, Faculty of Chemical Engineering and
Environmental Protection, Department of Environmental Engineering and Management,
73, Prof. Dr. D. Mangeron Street, 700050 Iasi, Romania, 2 “Grigore Antipa” National
Institute for Marine Research and Development Constanta, Romania, 3 “Alexandru Ioan
14

Abstract Vol. No. 26, June 2015

ENVIS Centre on Environmental Biotechnology

Cuza” University of Iasi, Faculty of Biology, Department of Biology, 700505 Iasi,
Romania). Bioaccumulation of heavy metals in marine organisms from the Romanian
sector of the Black Sea. New Biotechnology, Volume 32(3) (2015):369–378
The aim of this research was to study the accumulation of heavy metals (cadmium – Cd, lead –
Pb, chromium – Cr, nickel – Ni, and copper – Cu) from water and sediments into living tissues
of relevant marine species from different trophic levels of a food web, representative for shallow
waters of the Romanian Black Sea Coast where the main anthropogenic impacts exist. The heavy
metals concentrations were analysed by using an Atomic Absorption Spectrometer with graphite
furnace, the results being further used to calculate the bioconcentration factors for a few key taxa
like green and red algae, molluscs and fishes.
Seven sampling sites influenced by anthropogenic pollution sources (municipal wastewater
treatment plants and diffuse sources) were considered and a total of 300 samples were analysed
for the period 2011–2012, this being the first unitary study for the Romanian Black Sea marine
ecosystem.
In 2011 and 2012 there were no significant differences between the sampling areas considering
the heavy metals concentrations in water. For the sediments significant differences were
observed between sampling sites for some heavy metals, namely Pb in 2011 and Pb, Cu and Cd
in 2012, the highest concentrations being registered in the southern sector of the Romanian
Black Sea shore, where the anthropogenic pollution sources are represented by the harbour and
wastewater treatment plants.
The values of the bioaccumulation factors (BCFsed) shows that algae are good accumulators for
Cu > Pb > Ni > Cr > Cd, in comparison with BCFwater where the order of heavy metal
accumulation was different: Cr > Ni > Pb > Cd > Cu. Molluscs have higher bioconcentration
factors for Cu and Cd for sediments and for Cu and Ni for water. Rapana venosa accumulated
more Cd and Cu. For fishes, Pb, Cu and Ni had the highest values in the tissues of benthonic
species Mullus barbatus. In bivalve molluscs and fishes, in the majority of cases, there were not
recorded exceeding mean concentrations as compared to the maximum allowed concentrations
for Cd and Pb.
Kuldeep Bauddha , Rana Pratap Singhb. (a Centre for Environmental Sciences, Central
University of Jharkhand, Brambe, Ranchi 835205, India, b Department of Environmental
Science, B.B. Ambedkar University, Lucknow 226025, India). Effects of organic and
inorganic amendments on bio-accumulation and partitioning of Cd in Brassica juncea and
Ricinus communis. Ecological Engineering, Volume 74(2015): 93–100
The effects of different fertilizer amendments on cadmium (Cd) uptake and growth of Indian
mustard (Brassica juncea L.) and castor bean (Ricinus communis L.) were investigated in this
experiments. The application of vermicompost, un-entrapped and entrapped forms of inorganic
fertilizers (i.e., urea and diammonium phosphate; DAP) and bio-fertilizers (Basillus
subtilis and Azotobacter chrocoocum) to the soil caused significant increase in the fresh and dry
biomass of roots and shoots of both the species. Protein and proline content in the plant leaves
increased with the application of these fertilizers, however, the level of malondialdehyde (MDA)
got decreased. Application of Cd caused decrease in protein content which was found to recover
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with the amendments of these fertilizers. However, proline content was found increased with
application of the fertilizers in both presence and absence of Cd in both the plants. Increased
MDA content in Cd treated plants was reduced when these fertilizers were applied to the soil.
Application of un-entrapped inorganic fertilizers and bio-fertilizers increased Cd uptake in the
roots and shoots of both the species whereas, vermicompost and entrapped forms of these
fertilizers decreased the metal accumulation. R. communis was found to be more tolerant and
extracted higher amount of Cd than that of B. juncea. Accumulation of the metal was further
increased by the application of fertilizers especially inorganic fertilizers by R. communis.
Keywords: Amendments; Cadmium; Fertilizers; Phytoremediation; Protein; Proline
Chien-Hui Syu, Chia-Chen Huang, Pei-Yu Jiang, Chia-Hsing Lee, Dar-Yuan Lee. .
(
Department of Agricultural Chemistry, National Taiwan University, No. 1, Sec. 4,
Roosevelt Rd., Taipei 10617, Taiwan). Arsenic accumulation and speciation in rice grains
influenced by arsenic phytotoxicity and rice genotypes grown in arsenic-elevated paddy
soils. Journal of Hazardous Materials, Volume 286(2015): 179–186
Rice consumption is a major route of As exposure to human for the population of worldwide.
This study investigates the effect of phytotoxicity and rice genotypes on the content and
speciation of As in rice grains grown in different levels of As-elevated paddy soils from Taiwan.
Three levels of As-elevated soils and six rice genotypes commonly planted in Taiwan were used
for this study. The results indicate that As contents in grains of rice is not proportional to soil As
concentrations and they were equal or higher in indica genotypes than japonica genotypes used
in this study. It was also found that the As phytotoxicity not only reducing the grain yields but
also the As concentrations in grain of rice. The predominant As species found in rice grains were
dimethylarsinic acid (DMA) and arsenite. The concentrations of DMA increased with total As
concentrations, wherggeas the arsenite remained in a narrow range from 0.1 to 0.3 mg kg−1.
Because of the lower toxicity of DMA than inorganic As species, the health risks may not be
increased through consumption of rice even when total As content in the grains is increased.
Keywords: Arsenic; Arsenic species; Rice; Genotypes; Phytotoxicity; Paddy soil
Gao Ling Shi, Shun Zhu, Ji Rong Meng, Meng Qian, Na Yang, Lai Qing Lou, , Qing
Sheng Cai. (College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, PR
China). Variation in arsenic accumulation and translocation among wheat cultivars: The
relationship between arsenic accumulation, efflux by wheat roots and arsenate tolerance of
wheat seedlings. Journal of Hazardous Materials, Volume 289(2015): 190 – 196
Fifty-seven wheat cultivars were used to investigate the differences in arsenic (As)
accumulation, efflux and translocation among wheat cultivars and their relationship with
arsenate (As(V)) tolerance under hydroponic condition. The relationship between wheat root As
accumulation, As(V) uptake, arsenite (As(III)) efflux and As(V) tolerance of 14 wheat cultivars
were also investigated. The results showed there were significant (p < 0.001) differences in
As(V) tolerance, As accumulation and translocation among 57 wheat cultivars. Arsenate
tolerance of wheat seedlings was positively correlated with As(V) uptake (p < 0.05), root As
concentration (p < 0.001), but negatively correlated (p < 0.05) with TFs and relative As(III)
efflux. No significant correlation between As(III) efflux and As(V) tolerance was found
(p = 0.442). 56–83% of total As taken up by roots was extruded to nutrient solution. Root As
concentration was positively correlated with As(V) uptake (not significant, p = 0.100),
16
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negatively correlated (p < 0.001) with relative As(III) efflux, whereas not significantly correlated
(p = 0.773) with As(III) efflux. The results indicated that As(V) tolerant wheat cultivars have
much higher capacity of root As accumulation. Arsenic detoxification in root cells is important
for wheat seedlings under As(V) exposure.
Keywords: Wheat; Arsenic; Accumulation; Efflux; Tolerance

Bioremediation
Xinqi Huang1, 2, Teng Wen1, 2, Jinbo Zhang1, 2, Lei Meng3, Tongbin Zhu1 and Zucong Cai1,2.
(1School of Geography Science, Nanjing Normal University, Nanjing, 210023, China,
2
Jiangsu Provincial Key Laboratory of Materials Cycling and Pollution Control, Nanjing
Normal University, Nanjing, 210023, China,3College of Agriculture, Hainan University,
Haikou, 570228, China. Email: huangxinqi20@126.com). Toxic organic acids produced in
biological soil disinfestation mainly caused the suppression of Fusarium oxysporum f.
sp. Cubense. BioControl, Volume 60(1)(2015): 113-124
Biological soil disinfestation (BSD) is an effective and environmentally friendly way to suppress
soil-borne pathogens. Although it is increasingly used in USA, the Netherlands and Japan, its
precise mechanism has not been well quantified so far. Quantitative real-time PCR, denaturing
gradient gel electrophoresis and high performance liquid chromatography were used for
investigating the role of organic acids in the mechanisms of BSD. The results showed that BSD
significantly reduced the population of Fusarium oxysporum in soil. Simultaneously, in BSD
treatments, the soil pH significantly decreased and some organic acid producers, such
as Clostridia sp., were observed. Four kinds of toxic organic acids to F. oxysporum were
detected in soil solutions of BSD treatments. Acetic acid and butyric acid were the primary
organic acids, followed by small amounts of isovaleric acid and propionic acid. The verification
test directly demonstrated that the toxic organic acids with the maximal doses detected in BSD
significantly suppressed F. oxysporum, Rhizoctonia solani and Ralstonia solanacearum.
Keywords: Soil pH; Acetic acid; Butyric acid; Soil-borne pathogen
Yu Dai1, Ningning Li2, Qun Zhao1 and Shuguang Xie1. (1State Key Joint Laboratory of
Environmental Simulation and Pollution Control, College of Environmental Sciences and
Engineering, Peking University, Beijing, 100871, China, 2Yuanpei College, Peking
University, Beijing, 100871, China. Email: xiesg@pku.edu.cn). Bioremediation
using Novosphingobiumstrain DY4 for 2,4-dichlorophenoxyacetic acid-contaminated
soil and impact on microbial community structure. Biodegradation, Volume 26(2)
(2015): 161-170
The herbicide 2,4-dichlorophenoxyacetic acid (2,4-D) is commonly used for weed control. The
ubiquity of 2,4-D has gained increasing environmental concerns. Biodegradation is an attractive
way to clean up 2,4-D in contaminated soil. However, information on the bioaugmentation trial
for remediating contaminated soil is still very limited. The impact of bioaugmentation using 2,4D-degraders on soil microbial community remains unknown. The present study investigated the
bioremediation potential of a novel degrader (strain DY4) for heavily 2,4-D-polluted soil and its
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bioaugmentation impact on microbial community structure. The strain DY4 was classified as a
Novosphingobium species within class Alphaproteobacteria and harbored 2,4-D-degrading
TfdAα gene. More than 50 and 95 % of the herbicide could be dissipated in bioaugmented soil
(amended with 200 mg/kg 2,4-D) respectively in 3–4 and 5–7 days after inoculation of
Novosphingobiumstrain DY4. A significant growth of the strain DY4 was observed in
bioaugmented soil with the biodegradation of 2,4-D. Moreover, herbicide application
significantly altered soil bacterial community structure but bioaumentation using the strain DY4
showed a relatively weak impact.
Keywords:
Phenoxyalkanoic
acid
Novosphingobium; TfdAα; Pesticide
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Danielle Camargo1, Luciane Sene1, Daniela Inês Loreto Saraiva Variz2 and Maria das
Graças de Almeida Felipe2. (1Center of Exact and Technological Sciences, State University
of West Paraná, Rua Universitária, 2069, Cascavel, PR, CEP 85819-110, Brazil,
2
Department of Biotechnology, School of Engineering of Lorena, University of São Paulo,
PO Box 116, Lorena, SP, 12602-810, Brazil. Email: daniellecamargodc@hotmail.com).
Xylitol Bioproduction in Hemicellulosic Hydrolysate Obtained from Sorghum Forage
Biomass. Applied Biochemistry and Biotechnology, Volume 175(8)(2015): 3628-3642
This study evaluated the biotechnological production of xylitol from sorghum forage biomass.
The yeastCandida guilliermondii was cultivated in hemicellulosic hydrolysates obtained from
biomass of three sorghum varieties (A, B, and C). First, the biomass was chemically
characterized and subjected to dilute acid hydrolysis to obtain the hemicellulosic hydrolysates
which were vacuum-concentrated and detoxified with activated charcoal. The hemicellulosic
hydrolysates (initial pH 5.5) were supplemented with nutrients, and fermentations were
conducted in 125-mL Erlenmeyer flasks containing 50 mL medium, under 200 rpm, at 30 °C for
96 h. Fermentations were evaluated by determining the parameters xylitol yield (Y P/S ) and
productivity (QP), as well as the activities of the enzymes xylose reductase (XR) and xylitol
dehydrogenase (XDH). There was no significant difference among the three varieties with
respect to the contents of cellulose, hemicellulose, and lignin, although differences were found in
the hydrolysate fermentability. Maximum xylitol yield and productivity values for variety A
were 0.35 g/g and 0.16 g/L.h−1, respectively. It was coincident with XR (0.25 U/mg prot) and
XDH (0.17 U/mg prot) maximum activities. Lower values were obtained for varieties B and C,
which were 0.25 and 0.17 g/g for yield and 0.12 and 0.063 g/L.h-1 for productivity.
Keywords: Sorghum biomass; Hemicellulosic hydrolysate; Candida guilliermondii ; Xylitol
Helena Hronská1, Silvia Tokošová1, Anna Pilniková1, Ľudmila Krištofíková1 and Michal
Rosenberg1. (1Department of Biochemical Technology, Faculty of Chemical and Food
Technology, Slovak University of Technology, Radlinského 9, 812 37 Bratislava, Slovakia.
Email: helena.hronska@stuba.sk). Bioconversion of Fumaric Acid to L-malic Acid by
the Bacteria of the Genus Nocardia. Applied Biochemistry and Biotechnology, Volume
175(1) (2015): 266-273
The bacterial strains of the genus Nocardia were used for the bioconversion of fumaric acid to Lmalic acid. The ability of the bacterial strain Nocardia sp. CCM 4837/A to produce L-malic acid
from fumaric acid was investigated under various conditions. The optimal temperature for the
bioconversion was approximately 37 °C, and the optimal pH was around 8.0. The addition of an
18
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inductor (fumarate salt) to the fermentation medium was necessary to enhance enzyme activity.
The presence of detergent Triton X-100 (0.02–0.1 %) in the reaction mixture rapidly increased
the enzyme activity of fumarase. The specific fumarase activity of intact cells Nocardia sp.
CCM 4837/A increased from 2.8 to 75 U/mg after optimising the experimental conditions
described here. Pretreatment of the Nocardia cells with malonate was not necessary because
succinate was not detected as a by-product under our experimental conditions.
Keywords: Nocardia sp.; L-malic acid; Fumarase; Bioconversion
Hee-Jeong Choi1. (1Department of Environmental Engineering, Catholic Kwandong
University, Gangneung, 210-701, Korea. Email: hjchoi@cku.ac.kr). Biosorption of Heavy
Metals from Acid Mine Drainage by Modified Sericite and Microalgae Hybrid System.
Water, Air, & Soil Pollution, Volume 226(2015):185
This study investigates the use of sericite beads and microalgae for the removal of heavy metals
from acid mine drainage (AMD) and the simultaneous enhancement of biomass productivity.
The experiment was conducted over a period of 6 days in a hybrid system containing sericite
beads and microalgae Chlorella sp. The results show that the biomass production increased to
~8.04 times its initial concentration of 0.367 g/L as measured by an optical panel
photobioreactor (OPPBR) and had a light transmittance of 95 % at a 305-mm depth.
Simultaneous percent removal of Fe, Cu, Zn, Mn, As, and Cd from the AMD effluent was found
to be 97.78 to 99.26 %. Biomass production was significantly enhanced by removal of heavy
metal ions. We thus found that our hybrid system of sericite beads and microalgae was highly
effective in removing heavy metal and in enhancing biomass production and could be a useful
alternative treatment of AMD.
Keywords: Acid mine drainage;
photobioreactor; Sericite
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Cailian Yu1, Xianlong Peng2, Hong Yan1, Xiaoxia Li1, Zhenhua Zhou1 and Tingliang Yan1.
(1Institute of Chemical and Environmental Engineering, Harbin University of Science and
Technology, Harbin, China, 2Resources and Environmental Sciences College, Northeast
Agricultural University, Harbin, China. Email: lgyucailian@163.com). Phytoremediation
Ability of Solanum nigrum L. to Cd-Contaminated Soils with High Levels of Cu, Zn,
and Pb. Water, Air, & Soil Pollution, Volume 226(2015): 157
Solanum nigrum L., a potential cadmium (Cd) hyper-accumulator, has not currently been
investigated to identify if it has a strong simultaneous accumulative ability to Cd, copper (Cu),
zinc (Zn), or lead (Pb) in contaminated soils. In this study, a pot culture experiment was
conducted to investigate the phytoremediation effects of S. nigrum L. on these heavy metals. The
potential hyper-accumulative characteristics of S. nigrum L. were also discussed. The results
showed that S. nigrum L. remediation effects were not inhibited by multi-heavy metals in
contaminated soil. On the contrary, the height and wet and dry weights of S. nigrum L. increased
compared to the control treatments and to treatments using only one heavy metal contaminant.
Results from the Cd treatment experiments showed 1.66- and 1.45-fold increases in stem and
root levels; there were also 1.24-, 2.17-, and 1.61-fold extraction increases in the leaves, stems,
and roots, respectively. The differences found in shoot and root bioaccumulation coefficient
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(BC) factors for multi-heavy metal (MHM) treatment were higher than for a single Cd treatment.
These results indicate that S. nigrum L. could stimulate biomass production and that it has a
strong ability to tolerate and accumulate Cd in contaminated soils with Pb, Zn, and Cu. This
study shows that the remediation scope for S. nigrum L. is greater than currently believed and
that it will also remove Pb, Zn, and Cu while extracting Cd from contaminated soils.
Keywords: Solanum nigrum; L. ; Cd; Cu; Zn; Pb;
Goutam Banerjee1, Shubhant Pandey2, Arun Kumar Ray1 and Ravi Kumar3.
(1Department of Zoology, Visva-Bharati University, Santiniketan, West Bengal, 731235,
India, 2National Institute of Science Education and Research, Bhucneswar, Orissa, 751005,
India, 3Helix Biogenesis, Sector-2, Noida, Uttar Pradesh, 201301, India.
Email: banerjee.goutam2@gmail.com). Bioremediation of Heavy Metals by a Novel
Bacterial Strain Enterobacter cloacae and Its Antioxidant Enzyme Activity, Flocculant
Production, and Protein Expression in Presence of Lead, Cadmium, and Nickel. Water,
Air, & Soil Pollution, Volume 226(2015): 91
This investigation reported the isolation and characterization of a potent heavy metal
accumulating bacterial strain Enterobacter cloacae B1 from polluted soil at Ghaziabad, India.
The minimum inhibitory concentration of the selected bacterial strain was recorded to be
1100 ppm for lead, 900 ppm for cadmium, and 700 ppm for nickel. Bioaccumulation of lead by
this bacterial strain was extremely high (95.25 %), followed by cadmium (64.17 %) and nickel
(36.77 %). Antioxidant enzymes such as catalase (CAT) and superoxide dismutase (SOD)
activity was determined in presence of lead, cadmium, and nickel at a concentration of 400 ppm.
To monitor the physiological stress, malondialdehyde (MDA) level was also estimated. In order
to optimize the flocculant production, bacterial strain E. cloacae B1 was cultured in specific
medium at different incubation period (24 to 72 h), pH (6.0 to 9.0), and temperature (20 to
50 °C). It was observed that surfactant production was maximum at 72 h of incubation period
(47.28 %), pH 8.0 (56.63 %), and temperature 40 °C (62.94 %). Protein expression profile in
presence of these heavy metals was also interesting. Few proteins were noticed to be
overexpressed in presence of these heavy metals.
Keywords: Enterobacter cloacae; 16S ; rRNA; Minimum inhibitory concentration; Heavy
metal accumulation; Antioxidant enzymes; Flocculant production; Protein expression
Wei-Hua Xu1, 2 , Hao Jian1, 2, Yun-Guo Liu1, 2, Guang-Ming Zeng1, 2, Xin Li1, 2 and
Wei Zhang1, 2. (1College of Environmental Science and Engineering, Hunan University,
Changsha, China, 2Key Laboratory of Environmental Biology and Pollution Control,
Hunan University, Ministry of Education, Changsha, 410082, Hunan, China.
Email: whxu@hnu.edu.cn). Bioreduction of Chromate by an IsolatedBacillus
anthracis Cr-4 with Soluble Cr(III) Product. Water, Air, & Soil Pollution, Volume
226(2015): 82
Microbial Cr(VI) reduction is a significant process in detoxification of Cr(VI) pollution. In this
study, a newCr(VI)-reducing bacterial strain, Cr-4, was isolated from soil around the chromiumcontaining slag. The analysis of the 16S ribosomal RNA (rRNA) gene sequence revealed that the
newly isolated strain was closely related to Bacillus anthracis. The response to Cr(VI) stress and
reduction capacity of the isolate were investigated. Cell growth decreased with the increase
of Cr(VI) concentration. Cell morphology varied and cell growth was inhibited remarkably in
20
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the presence of 125 mg/L Cr(VI). The strain grew well and removed Cr(VI) effectively at
a Cr(VI) concentration lower than 50 mg/L. Cr(VI)-reducing activity was inhibited by Zn2+,
while significantly stimulated by Cu2+. The activity of Cr(VI) reduction by cell-free extract was
demonstrated. Total chromium analysis and the energy-dispersive X-ray analysis (EDAX)
spectrum revealed that Cr(VI) removal was caused mainly by microbial reduction rather than
by biosorption and the main part of the reduced Cr(III) existed as soluble form in solutions.
Keywords: Bacillus anthracis; Bioremediation; Cr(VI) reduction; Cr(VI) stress ;Cr(III)
Chibuike Chigbo1 and Lesley Batty1. (1School of Geography, Earth and Environmental
Sciences,
University
of
Birmingham,
Birmingham,
UK.
Email:
chuddychigbo@yahoo.com). Chelate-Assisted Phytoremediation of Cu-PyreneContaminated Soil Using Z. mays. Water, Air, & Soil Pollution, Volume 226(2015): 74
This study compares the efficiency of a synthetic chelate (ethylenediaminetetraacetic acidEDTA), a natural low-molecular-weight organic acid (citric acid), and their combination for
phytoremediation of Cu-pyrene co-contaminated soils. Zea mays was grown in each soil and
amended with citric acid and/or EDTA to understand the effect of chelates during
phytoremediation of contaminated soils. In Cu or pyrene-contaminated soil, plant growth was
negatively affected by EDTA (43 %) and citric acid (44 %), respectively, while EDTA + citric
acid promoted (41 %) plant growth in co-contaminated soil. EDTA and EDTA + citric acid
increased the phytoextraction of Cu in Cu-contaminated and co-contaminated soils, respectively.
In pyrene-contaminated soil, all tested chelates increased the dissipation of pyrene reaching
90.4 % for citric acid, while in co-contaminated soil, only citric acid or EDTA + citric acid
enhanced pyrene dissipation. These results show that Z. mays can be effective with the help of
chelates in phytoextraction of Cu and dissipation of pyrene in co-contaminated soil.
Keywords: EDTA; Citric acid; Z. mays; Phytoremediation
Zhi-feng Liu1, 2, Hong-guang Ge2, Chen Li2, Zuo-ping Zhao2, Feng-min Song1, 2 and Shibin Hu1. (1College of Natural Resources and Environment, Northwest A & F University,
Yangling, 712100, Shaanxi, China, 2College of Chemical and Environmental Sciences,
Shaanxi
University of
Technology,
Hanzhong,
723001,
Shaanxi,
China.
Email: shibinhu00@sina.com). Enhanced Phytoextraction of Heavy Metals from
Contaminated Soil by Plant Co-cropping Associated with PGPR. Water, Air, & Soil
Pollution, Volume 226(2015): 29
In this study, 1-year greenhouse pot experiments were conducted to investigate the effect of
Phyllobacterium myrsinacearum strain RC6b on the growth and phytoextraction efficiency of
heavy metals by a Zn/Cd hyperaccumulator (Sedum alfredii) and alfalfa (Medicago sativa L.) in
a co-cropping system. The treated soil sample was collected from a land reclamation site of
Pb/Zn mine tailings in Hanzhong City, Shaanxi Province, China. Results showed that, with the
inoculation of RC6b, shoot biomass yields of plants were significantly increased by 15.9–20.2 %
and 17.2–19.9 % for alfalfa and S. alfredii, respectively, compared to the non-inoculated plants.
Biomass yield of alfalfa was higher than that of S. alfredii. RC6b inoculation increased metal
concentrations by 18.6–31.2 % (Pb), 23.8–37.5 % (Cd), and 26.4–38.3 % (Zn) inS.
alfredii shoots, and by 13.8–24.7 % (Pb), 15.8–26.6 % (Cd), and 24.8–35.6 % (Zn) in alfalfa
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shoots, respectively. After six consecutive harvests of shoots, RC6b inoculation increased the
phytoextraction efficiencies of Pb, Cd, and Zn by shoots of the co-planting system by 16.9, 46.3,
and 60.9 %, respectively. Nevertheless, phytoextraction of Cu was not improved by RC6b
inoculation. In the co-planting/inoculation system, the percentage removals of metals from soil
by the plant shoots were 6.09, 30.97, 11.10, and 1.68 % for Pb, Cd, Zn, and Cu, respectively,
after six harvests of shoots. Inoculation with RC6b significantly increased the soil microbial
activity and the carbon utilization ability of the soil microbial community.
Keywords: Plant growth-promoting rhizobacteria; Sedum alfredii ; Alfalfa; Consecutive
harvest
João M. Jesus1, 2, Anthony S. Danko5 , António Fiúza1, 2 and Maria-Teresa Borges3, 4.
(1Department of Mining Engineering, Geo-Environment and Resources Research Centre
(CIGAR), University of Porto-Faculty of Engineering (FEUP), Rua Dr. Roberto Frias s/n,
4200-465 Porto, Portugal, 2Centre for Natural Resources and the Environment (CERENA),
Instituto Superior Técnico, UL, Av. Rovisco Pais, 1049-001 Lisboa, Portugal, 3Biology
Department, Science Faculty, Porto University (FCUP), Rua Campo Alegre s/n, 4169007 Porto, Portugal, 4CIIMAR, University of Porto, Rua dos Bragas 289, 4050-123 Porto,
Portugal, 5CIGAR/CERENA, Department of Mining Engineering, University of PortoFaculty of Engineering (FEUP), Rua Dr. Roberto Frias s/n, 4200-465 Porto, Portugal.
Email: asdanko@fe.up.pt). Phytoremediation of salt-affected soils: a review of
processes, applicability, and the impact of climate change. Environmental Science and
Pollution Research, Volume 22(9) (2015): 6511-6525
Soil salinization affects 1–10 billion ha worldwide, threatening the agricultural production
needed to feed the ever increasing world population. Phytoremediation may be a cost-effective
option for the remediation of these soils. This review analyzes the viability of using
phytoremediation for salt-affected soils and explores the remedial mechanisms involved. In
addition, it specifically addresses the debate over plant indirect (via soil cation exchange
enhancement) or direct (via uptake) role in salt remediation. Analysis of experimental data for
electrical conductivity (ECe) + sodium adsorption ratio (SAR) reduction and plant salt uptake
showed a similar removal efficiency between salt phytoremediation and other treatment options,
with the added potential for phytoextraction under non-leaching conditions. A focus is also given
on recent studies that indicate potential pathways for increased salt phytoextraction, co-treatment
with other contaminants, and phytoremediation applicability for salt flow control. Finally, this
work also details the predicted effects of climate change on soil salinization and on treatment
options. The synergetic effects of extreme climate events and salinization are a challenging
obstacle for future phytoremediation applications, which will require additional and multidisciplinary research efforts.
Keywords: Phytoremediation; Saline soils; Salt-affected soils; Phytoextraction; Climate
change
Guillaume Losfeld1, Romain Mathieu2, Laurent L’Huillier2, Bruno Fogliani2, Tanguy
Jaffré3 and Claude Grison1. (1FRE 3673–Bioinspired chemistry and ecological innovation–
CNRS, University of Montpellier 2, Stratoz–Cap Alpha, Avenue de l’Europe,
34830 Clapiers, France, 2Institut Agronomique néo-Calédonien (IAC), Diversités
biologique et fonctionnelle des écosystèmes terrestres, 98890 Païta, New Caledonia, 3UMR
AMAP, IRD–Institut de recherche pour le développement, Laboratoire de Botanique et
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Appliquées,
98848 Noumea,
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Caledonia.
Email: claude.grison@cnrs.fr). Phytoextraction from mine spoils: insights from New
Caledonia. Environmental Science and Pollution Research, Volume 22(8) (2015): 56085619
Increasing pressure on mineral resources has drawn research efforts into innovative supply and
recycling. Metal-rich biomass produced in phytoextraction recently proved an interesting starting
material for green chemistry. It allows the production of new catalysts, referred to as
ecocatalysts. Ecocatalysts provide increased yields in chemical production and increased regioand chemo-selectivity, which result in high added value. This new approach to using metal-rich
biomass could spur the development of phytoextraction, a technique considered promising for
long, yet without credible economic outlets. In this regard, metallophyte biodiversity hotspots,
such as New Caledonia, are of particular interest for biomass supply. Potential phytoextraction
from mine spoils using two species endemic to New Caledonia is discussed here. Geissois
pruinosa, a hypernickelophore, and Grevillea exul, a Mn accumulator, were selected for these
original experiments. The results presented here 20 months after plantation of young trees from a
nursery show the interest of the approach. Mean Ni concentrations of up to 1513 mg kg−1 are
reported in G. pruinosa, as well as 2000 mg kg−1 Mn in G. exul. Concentrations of Ni and Mn
in the leaves of each species appear to be correlated with leaf age. Plantation of these species
may also ensure mine reclamation, and experiments were conducted with the principles of
ecological restoration in mind adding a further dimension to the approach.
Keywords: Hyperaccumulation;
Ecocatalysis
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Claire M. Grison1, Alicia Velati2, Vincent Escande2, 3 and Claude Grison2. (1Institut de
Chimie Moléculaire et des Matériaux d’Orsay, Université Paris Sud, Rue du Doyen
Georges Poitou, 91405 Orsay Cedex, France, 2Laboratory of Bioinspired Chemistry and
Ecological Innovations FRE CNRS UM2 Stratoz 3673, Cap Alpha, Avenue de l’Europe,
34830 Clapiers, France, 3ADEME, 20 av. du Grésillé, BP90406, 49004 Angers, France.
Email: claude.grison@cnrs.fr). Metallophytes for organic synthesis: towards new biobased selective protection/deprotection procedures. Environmental Science and
Pollution Research, Volume 22(8) (2015): 5686-5698
We propose for the first time using metal hyperaccumulating plants for the construction of a
repertoire of protection and deprotection conditions in a concept of orthogonal sets. Protection of
alcohol, carbonyl, carboxyl, and amino groups are considered. The ecocatalysts derived from
metal-rich plants allow selective, mild, eco-friendly, and efficient protection or deprotection
reactions. The selectivity is controlled by the choice of the metal, which is hyperaccumulated by
the metallophyte.
Keywords: Ecocatalysis; Bio-based chemistry; Protecting groups; Metal hyperaccumulating
plants; Phytoextraction
Chang-wu Li1, Nan Hu1, De-xin Ding1, Jin-song Hu1, Guang-yue Li1 and Yongdong Wang1. (1Key Discipline Laboratory for National Defense for Biotechnology in
Uranium Mining and Hydrometallurgy, University of South China, 28 West Changsheng

Abstract Vol. No. 26, June 2015

23

Department of Environmental Science, KU

Road,
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Email: dingdxzzz@163.com). Phytoextraction of uranium from contaminated soil
by Macleaya cordatabefore and after application of EDDS and CA. Environmental
Science and Pollution Research, Volume 22(8)(2015): 6155-6163
This is the first report on using Macleaya cordata for phytoextraction of uranium from the
uranium contaminated soil in the greenhouse. Macleaya M. cordata was found to increase
uranium concentration in the soil solution by increasing the dissolved organic carbon (DOC).
The amendment experiments with citric acid (CA) and [S,S]-ethylenediamine disuccinic acid
(EDDS) at the rates of 1.0, 2.5, 5.0, and 10.0 mmol kg−1dry weight (DW) soil showed that EDDS
was more efficient to increase uranium concentration in the shoot than CA when they were
applied at the same rate. The applications of 5.0 mmol kg−1 EDDS and 10.0 mmol kg−1 CA were
most appropriate for increasing uranium concentrations in the shoot of M. cordata. CA was more
efficient to increase the solubility of uranium at the same application rates except for
2.5 mmol kg−1 application rate. There was a linear correlation between the uranium
concentration in the shoot and the average uranium concentration of one planted pot during
14 days in soil solution after the application of different rates of EDDS and CA, respectively
(r 2 = 0.972, P < 0.01; r 2 = 0.948, P < 0.01), indicating that uranium uptake was dependent on the
soluble uranium concentration. The Fe-U-DOC and Mn-U-DOC complexes were probably
formed after the application of CA. Soil solution pH and Fe, Mn, Ca, and DOC concentrations in
soil solution were found to be changed by the chelates.
Keywords: Macleaya cordata; Phytoextraction; Uranium; [S,S]-Ethylenediaminedisuccinic
acid; Citric acid; Soil solution
Christophe Waterlot1
and Francis Douay1. (1Laboratoire Génie Civil et géoEnvironnement (LGCgE), ISA Lille, 48 boulevard Vauban, 59046 Lille Cedex, France.
Email: christophe.waterlot@isa-lille.fr). Arsenic mobility and speciation in contaminated
kitchen garden and lawn soils: an evaluation of water for assessment of As
phytoavailability. Environmental Science and Pollution Research, Volume 22(8)(2015):
6164-6175
Emissions from primary lead smelters have been recognized as one of the mainly factor which
has contributed to the contamination of soils by metals. Less attention has been paid to volatile
metalloids such as arsenic (As) which accompanies lead (Pb) smelting activities. One of the
objectives of this study was to determine the As concentrations in various extracting solutions
using a collection of urban soils located no far away from two former Pb and zinc plants in the
North of France. The procedure for the determination of As, AsIII, and AsV with hydride vapor
generator atomic absorption spectrometry was described in details. Pseudo-total concentrations
of As in the studied soils ranged from 5.3 to 65.9 mg kg−1. Good correlations were found
between As and lead, zinc, and cadmium concentrations in soils. These depended on the soil
uses and the soil distance from the source of contamination. Because the form of As may pose a
health risk to human population, its speciation was determined in each urban top soils. Very
good correlations were found between AsIII and AsV versus As concentrations in soils studied,
but the results did no permit to establish a relation between the location of soils and their uses. In
contrast, it was shown that the highest mobility factor and lowest partitioning index values were
related to the location. The mobilty of As depended on the assimilated phosphorus (P), carbonate
contents, and pH. The percentages of the water-extractable As concentrations ranged from 0.3 to
3.0 % of the As concentrations in soils. Very good positive correlations between water24
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extractable AsIII and AsV versus water-extractable As concentrations were obtained. It was
shown that the water-extractable AsIII concentrations depended on the soil uses. The results
revealed that soils for which the As was the most mobile presented the highest water-extractable
As concentrations. Principal component analysis indicated that mechanisms related to the release
of As depended on the physico-chemical parameters of the soils, particularly on the assimilated
P, organic matter, and/or iron oxides/hydroxides contents. Finally, the glasshouse experiments
using ryegrass as plant model and three soils with similar physico-chemical parameters with
regard to the PCA analysis showed that the water extracting solution could be a good indicator to
evaluate the As phytoavailability.
Keywords: Arsenic; Speciation; Environmental availability; Contaminated urban soil; Lead
and zinc smelters; Principal component analysis
Yanling Gu1, 2, Weihua Xu1, 2 , Yunguo Liu1, 2, Guangming Zeng1, 2, Jinhui Huang1, 2,
Xiaofei Tan1, 2, Hao Jian1, 2, Xi Hu1, 2, Fei Li1, 2 and Dafei Wang1, 2. (1College of
Environmental Science and Engineering, Hunan University, Changsha, 410082, People’s
Republic of China, 2Key Laboratory of Environmental Biology and Pollution Control
(Hunan University), Ministry of Education, Changsha, 410082, People’s Republic of China.
Email: hnuesexwh@gmail.com). Mechanism of Cr(VI) reduction byAspergillus niger:
enzymatic characteristic, oxidative stress response, and reduction product.
Environmental Science and Pollution Research, Volume 22(8)(2015): 6271-6279
Bioremediation of hexavalent chromium by Aspergillus niger was attributed to the reduction
product (trivalent chromium) that could be removed in precipitation and immobilized inside the
fungal cells and on the surface of mycelium. The site location of reduction was conducted with
assays of the permeabilized cells, cell-free extracts, and cell debris, which confirmed that the
chromate reductase was mainly located in the soluble fraction of cells. The oxidation–reduction
process was accompanied by the increase of reactive oxygen species and antioxidant levels after
hexavalent chromium treatment. Michaelis–Menten constant (K m) and maximum reaction rate
(V max), obtained from the Lineweaver–Burk plot were 14.68 µM and 434 µM min−1 mg−1 of
protein, respectively. Scanning electron microscopy and Raman spectra analyses manifested that
both Cr(VI) and Cr(III) species were present on the mycelium. Fourier transform-infrared
spectroscopy analysis suggested that carboxyl, hydroxide, amine, amide, cyano-group, and
phosphate groups from the fungal cell wall were involved in chromium binding by the
complexation with the Cr(III) and Cr(VI) species. A Cr(VI)removal mechanism
of Cr(VI) reduction followed by the surface immobilization and intracellular accumulation of
Cr(III) in living A. niger was present.
Keywords: Cr(VI) reduction; Aspergillus niger; Reductase; Bio-immobilization; Oxidative
stress; Antioxidant enzyme
Naser A. Anjum1 , Harminder P. Singh2, M. Iqbal R. Khan3, Asim Masood3, Tasir S. Per3,
Asha Negi2, Daizy R. Batish4, Nafees A. Khan3, Armando C. Duarte1, Eduarda Pereira1
and Iqbal Ahmad1, 5. (1Centre for Environmental and Marine Studies (CESAM) and
Department of Chemistry, University of Aveiro, 3810-193 Aveiro, Portugal, 2Department
of Environment Studies, Panjab University, Chandigarh, 160014, India, 3Department of
Botany, Aligarh Muslim University, Aligarh, 202002, India, 4Department of Botany,
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Panjab University, Chandigarh, 160014, India, 5Centre for Environmental and Marine
Studies (CESAM) and Department of Biology, University of Aveiro, 3810-193 Aveiro,
Portugal. Email: anjum@ua.pt). Too much is bad—an appraisal of phytotoxicity of
elevated plant-beneficial heavy metal ions. Environmental Science and Pollution
Research, Volume 22(5)(2015): 3361-3382
Heavy metal ions such as cobalt (Co), copper (Cu), iron (Fe), manganese (Mn), molybdenum
(Mo), nickel (Ni), and zinc (Zn) are considered essential/beneficial for optimal plant growth,
development, and productivity. However, these ions readily impact functions of many enzymes
and proteins, halt metabolism, and exhibit phytotoxicity at supra-optimum supply. Nevertheless,
the concentrations of these heavy metal ions are increasing in agricultural soils worldwide via
both natural and anthropogenic sources that need immediate attention. Considering recent
breakthroughs on Co, Cu, Fe, Mn, Mo, Ni, and Zn in soil–plant system, the present paper: (a)
overviews the status in soils and their uptake, transport, and significance in plants; (b) critically
discusses their elevated level-mediated toxicity to both plant growth/development and
cell/genome; (c) briefly cross talks on the significance of potential interactions between previous
plant-beneficial heavy metal ions in plants; and (d) highlights so far unexplored aspects in the
current context.
Keywords: Essential heavy metal ions; Plant growth and metabolism; Phytotoxicity;
Cyto/genotoxicity
Martina Grifoni1, 2, Michela Schiavon1, Beatrice Pezzarossa2, Gianniantonio Petruzzelli2
and Mario Malagoli1. (1Department of Agronomy, Food, Natural resources, Animal and
Environment, University of Padova, Agripolis—Viale dell’Università, 16, 35020 Legnaro,
PD, Italy, 2CNR, Institute of Ecosystem Study—Via Moruzzi, 56124 Pisa, Italy.
Email: mario.malagoli@unipd.it). Effects of phosphate and thiosulphate on arsenic
accumulation in the species Brassica juncea. Environmental Science and Pollution
Research, Volume 22(4)(2015): 2423-2433
Arsenic (As) is recognized as a toxic pollutant in soils of many countries. Since phosphorus (P)
and sulphur (S) can influence arsenic mobility and bioavailability, as well as the plant tolerance
to As, phytoremediation techniques employed to clean-up As-contaminated areas should
consider the interaction between As and these two nutrients. In this study, the bioavailability and
accumulation of arsenate in the species Brassica juncea were compared between soil system and
hydroponics in relation to P and S concentration of the growth substrate. In one case, plants were
grown in pots filled with soil containing 878 mg As kg−1. The addition of P to soil resulted in
increased As desorption and significantly higher As accumulation in plants, with no effect on
growth. The absence of toxic effects on plants was likely due to high S in soil, which could
efficiently mitigate metal toxicity. In the hydroponic experiment, plants were grown with
different combinations of As (0 or 100 µM) and P (56 or 112 µM). S at 400 µM was also added
to the nutrient solution of control (−As) and As-treated plants, either individually or in
combination with P. The addition of P reduced As uptake by plants, while high S resulted in
higher As accumulation and lower P content. These results suggest that S can influence the
interaction between P and As for the uptake by plants. The combined increase of P and S in the
nutrient solution did not lead to higher accumulation of As, but enhanced As translocation from
the root to the shoot. This aspect is of relevance for the phytoremediation of As-contaminated
sites.
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Keywords: Phytoextraction; Arsenic; Phosphorus; Sulfur; Pot experiment; Hydroponics
Francesca Pavan1, Simone Breschigliaro1 and Maurizio Borin1. (1Department of
Agronomy, Food, Natural Resources, Animals and Environment (DAFNAE), University of
Padua, Agripolis Campus, Viale dell’Università 16, 35020 Legnaro, PD, Italy. Email:
francesca.pavan.6@studenti.unipd.it). Screening of 18 species for digestate
phytodepuration. Environmental Science and Pollution Research, Volume 22(4)(2015):
2455-2466
This experiment assesses the aptitude of 18 species in treating the digestate liquid fraction (DLF)
in a floating wetland treatment system. The pilot system was created in NE Italy in 2010 and
consists of a surface-flow system with 180 floating elements (Tech-IA®) vegetated with ten
halophytes and eight other wetland species. The species were transplanted in July 2011 in basins
filled with different proportions of DLF/water (DLF/w); periodic increasing of the DLF/w ratio
was imposed after transplanting, reaching the worst conditions for plants in summer 2012
(highest EC value 7.3 mS cm/L and NH4-N content 225 mg/L). It emerged that only Cynodon
dactylon, Typha latifolia, Elytrigia atherica, Halimione portulacoides, Salicornia fruticosa,
Artemisia caerulescens, Spartina maritima and Puccinellia palustris were able to survive
under the system conditions. Halophytes showed higher dry matter production than other plants.
The best root development (up to 40-cm depth) was recorded for Calamagrostis epigejos,
Phragmites australis, T. latifoliaand Juncus maritimus. The highest nitrogen (10–15 g/m2) and
phosphorus (1–4 g/m2) uptakes were obtained with P. palustris, Iris pseudacorus and Aster
tripolium. In conclusion, two halophytes, P. palustris and E. atherica, present the highest
potential to be used to treat DLF in floating wetlands.
Keywords: Anaerobic digestion wastewater; Floating wetlands; ECw; Salt tolerance halophytes;
Nutrient removal
Sunita Sharma1, Bikram Singh1 and V. K. Manchanda2, 3. (1Natural Plant Products
Division, CSIR-Institute of Himalayan Bioresource Technology, Palampur, 176 061,
Himachal Pradesh, India, 2Radiochemistry Division, Bhabha Atomic Research Centre,
Mumbai, 400 085, India, 3Department of Energy Science, Sungkyunkwan University,
Suwon, 440-746, Korea. Email: bikram_npp@rediffmail.com). Phytoremediation: role of
terrestrial plants and aquatic macrophytes in the remediation of radionuclides and
heavy metal contaminated soil and water. Environmental Science and Pollution
Research, Volume 22(2) (2015): 946-962
Nuclear power reactors are operating in 31 countries around the world. Along with reactor
operations, activities like mining, fuel fabrication, fuel reprocessing and military operations are
the major contributors to the nuclear waste. The presence of a large number of fission products
along with multiple oxidation state long-lived radionuclides such as neptunium (237Np),
plutonium (239Pu), americium (241/243Am) and curium (245Cm) make the waste streams a potential
radiological threat to the environment. Commonly high concentrations of cesium (137Cs) and
strontium (90Sr) are found in a nuclear waste. These radionuclides are capable enough to produce
potential health threat due to their long half-lives and effortless translocation into the human
body. Besides the radionuclides, heavy metal contamination is also a serious issue. Heavy metals
occur naturally in the earth crust and in low concentration, are also essential for the metabolism
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of living beings. Bioaccumulation of these heavy metals causes hazardous effects. These
pollutants enter the human body directly via contaminated drinking water or through the food
chain. This issue has drawn the attention of scientists throughout the world to device ecofriendly treatments to remediate the soil and water resources. Various physical and chemical
treatments are being applied to clean the waste, but these techniques are quite expensive,
complicated and comprise various side effects. One of the promising techniques, which has been
pursued vigorously to overcome these demerits, is phytoremediation. The process is very
effective, eco-friendly, easy and affordable. This technique utilizes the plants and its associated
microbes to decontaminate the low and moderately contaminated sites efficiently. Many plant
species are successfully used for remediation of contaminated soil and water systems.
Remediation of these systems turns into a serious problem due to various anthropogenic
activities that have significantly raised the amount of heavy metals and radionuclides in it. Also,
these activities are continuously increasing the area of the contaminated sites. In this context, an
attempt has been made to review different modes of the phytoremediation and various terrestrial
and aquatic plants which are being used to remediate the heavy metals and radionuclidecontaminated soil and aquatic systems. Natural and synthetic enhancers, those hasten the process
of metal adsorption/absorption by plants, are also discussed. The article includes 216 references.
Keywords: Radionuclides; Heavy metals; Terrestrial plants; Macrophytes; Chelating agents
Kisholay Mazumdar1 and Suchismita Das1. (1Aquatic Toxicology and Remediation
Laboratory, Department of Life Science and Bio Informatics, Assam University, Silchar,
India, 788011. Email: drsuchismita9@gmail.com). Phytoremediation of Pb, Zn, Fe, and
Mg with 25 wetland plant species from a paper mill contaminated site in North East
India. Environmental Science and Pollution Research, Volume 22(1) (2015): 701-710
In order to assess the potential of wetland plants to remediate metals from a paper mill effluent
contaminated wetland site in Northeast India, 25 abundant plant species belonging to 15
different families, soil, and water samples from the sites were tested for Pb, Zn, Mg, and Fe by
atomic absorption spectrophotometer. The results showed that metal accumulation by wetland
plants differed among species and tissues. Plants thrived in high Pb, Zn, Mg, and Fe which
indicated their tolerance. According to the criteria used for selecting plants for phytoremediation
such as high metal tolerance, short life cycle, wide distribution, large shoot biomass and
translocation factor (TF) >1; five species each were Mg and Fe accumulators, nine species were
Pb accumulators and, eight species were Zn accumulators and the rest were
excluders. Alternanthera sessilis was the only plant species that had TF > 1 for all the four
metals. The study indicated great promise for phytoremediation, as these accumulators could be
used in future for practical phytoremediation approaches and reduction of the risk from harmful
metals to human health.
Keywords: Phytoremediation; Metal; Wetland; Tolerance; Accumulation; Paper mill
D. Huguenot1, 2 , P. Bois1, 3, J. Y. Cornu1, 4, K. Jezequel1, M. Lollier1 and T. Lebeau1, 5.
(1Equipe Dépollution Biologique des Sols, Université de Haute Alsace, EA 3991 LVBE
(Laboratoire Vigne Biotechnologies et Environnement), 33 rue de Herrlisheim, BP 50568
68008 Colmar, France, 2Laboratoire Géomatériaux et Environnement (EA 4508), UPEM,
Université Paris-Est, 77454 Marne-la-Vallée, Paris, France, 3Département de Mécanique,
Equipe MécaFlu, Laboratoire ICube (UMR 7357 CNRS/Unistra/ENGEES/INSA), 2 rue
Boussingault, 67000 Strasbourg, France, 4INRA, UMR 1391 ISPA, CS 20032 –
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33882 Villenave d’Ornon, France, 5UMR 6112 LPGN (Laboratoire de Planétologie et
Géodynamique de Nantes), LUNAM, Université de Nantes, 2 rue de la Houssinière, BP
92208 44322 Nantes, France. Email: david.huguenot@u-pem.fr). Remediation of sediment
and water contaminated by copper in small-scaled constructed wetlands: effect of
bioaugmentation and phytoextraction. Environmental Science and Pollution Research,
Volume 22(1)(2015): 721-732
The use of plants and microorganisms to mitigate sediment contaminated by copper was studied
in microcosms that mimic the functioning of a stormwater basin (SWB) connected to vineyard
watershed. The impact of phytoremediation and bioaugmentation with siderophore-producing
bacteria on the fate of Cu was studied in two contrasted (batch vs. semi-continuous) hydraulic
regimes. The fate of copper was characterised following its discharge at the outlet of the
microcosms, its pore water concentration in the sediment, the assessment of its bioaccessible
fraction in the rhizosphere and the measurement of its content in plant tissues. Physico-chemical
(pH, redox potential) and biological parameters (total heterotrophic bacteria) were also
monitored. As expected, the results showed a clear impact of the hydraulic regime on the redox
potential and thus on the pore water concentration of Cu. Copper in pore water was also
dependent on the frequency of Cu-polluted water discharges. Repeated bioaugmentation
increased the total heterotrophic microflora as well as the Cu bioaccessibility in the rhizosphere
and increased the amount of Cu extracted by Phragmites australis by a factor of ~2. Sugar beet
pulp, used as a filter to avoid copper flushing, retained 20 % of outcoming Cu and led to an
overall retention of Cu higher than 94 % when arranged at the outlet of microcosms.
Bioaugmentation clearly improved the phytoextraction rate of Cu in a small-scaled SWB
designed to mimic the functioning of a full-size SWB connected to vineyard watershed.
Keywords: Bioaccessibility; Copper; Phytoremediation; Phragmites australis; Siderophoreproducing bacteria
Zhongqin Cheng1, Mei Chen1, Liqun Xie1, Lin Peng1, Maohua Yang1 and Mengying Li1.
(1School of Biology and Basic Medical Sciences, Soochow University, Suzhou, 215123,
People’s Republic of China. Email: lmysuda@163.com). Bioaugmentation of a
sequencing batch biofilm reactor with Comamonas testosteroni and Bacillus
cereus and their impact on reactor bacterial communities. Biotechnology Letters,
Volume 37(2) (2015): 367-373
The immobilization of microorganisms is essential for efficient bioaugmentation systems. The
performance of Bacillus cereus G5 as biofilm-forming bacteria and Comamonas
testosteroni A3 a 3,5 dinitrobenzoic acid (DNB)-degrading strain] in laboratory-scale sequencing
batch biofilm reactors (SBBRs) treating DNB synthetic wastewater has been examined. The
microbial diversity in the reactors was also explored. The reactor R3 inoculated with B.
cereus G5 and C. testosteroni A3 together not only improved the removal of contaminants, but
also exhibited obvious resistance to shock loading with DNB during later
operations.Pyrosequencing was used to evaluate bacterial communities in three
reactors. Comamonas was predominant in the reactor R3, indicating the effect of G5 in
promoting immobilization of A3 cells in biofilms. Those microbial resources, e.g.G5, which can
stimulate the self-immobilization of the degrading bacteria offer a novel strategy for
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immobilization of degraders in bioaugmentation systems and show broader application
prospects.
Keywords: Bacillus cereus; Bacterial communities; Bioaugmentation; Biofilm-forming
bacteria; Comamonas testosteroni; 3,5-Dinitrobenzoic acid; Pyrosequencing; Sequencing
batch biofilm reactors
Damian E Helbling. (School of Civil and Environmental Engineering, Cornell University,
Ithaca, NY 14853, USA). Bioremediation of pesticide-contaminated water resources: the
challenge of low concentrations. Current Opinion in Biotechnology, Volume 33(2015): 142–
148
The use of pesticides in agricultural and urban environments has improved quality of life around
the world. However, the resulting accumulation of pesticide residues in fresh water resources has
negative effects on aquatic ecosystem and human health. Bioremediation has been proposed as
an environmentally sound alternative for the remediation of pesticide-contaminated water
resources, though full-scale implementation has thus far been limited. One major challenge that
has impeded progress is the occurrence of pesticides at low concentrations. Recent research has
improved our fundamental understanding of pesticide biodegradation processes occurring at low
concentrations under a variety of environmental scenarios and is expected to contribute to the
development of applied bioremediation strategies for pesticide-contaminated water resources.
Wei-Qin Zhuang1, 2, Jeffrey P Fitts3, Caroline M Ajo-Franklin4, 5, Synthia Maes6, Lisa
Alvarez-Cohen1, Tom Hennebel1. (1 Department of Civil and Environmental Engineering,
University of California, Berkeley, CA 94720-1710, United States, 2 Department of Civil
and Environmental Engineering, The University of Auckland, Private Bag 92019,
Auckland 1142, New Zealand, 3 Department of Civil and Environmental Engineering,
Princeton University, Princeton, NJ 08544, United States, 4 Material Sciences Division,
Lawrence Berkeley National Laboratory, Berkeley, CA 94720, United States, 5 Physical
Biosciences Division, Lawrence Berkeley National Laboratory, Berkeley, CA 94720, United
States, 6 Laboratory for Microbial Ecology and Technology (LabMET), Ghent University,
Gent, Belgium). Recovery of critical metals using biometallurgy. Current Opinion in
Biotechnology, Volume 33(2015): 327–335
The increased development of green low-carbon energy technologies that require platinum group
metals (PGMs) and rare earth elements (REEs), together with the geopolitical challenges to
sourcing these metals, has spawned major governmental and industrial efforts to rectify current
supply insecurities. As a result of the increasing critical importance of PGMs and REEs,
environmentally sustainable approaches to recover these metals from primary ores and
secondary streams are needed. In this review, we define the sources and waste streams from
which PGMs and REEs can potentially be sustainably recovered using microorganisms, and
discuss the metal–microbe interactions most likely to form the basis of different environmentally
friendly recovery processes. Finally, we highlight the research needed to address challenges to
applying the necessary microbiology for metal recovery given the physical and chemical
complexities of specific streams.
Su Young Kim1, 2, Mi Ra Jin1, Chang Ho Chung1, Yeoung-Sang Yun3, Kwang Yeop Jahng2,
Kang-Yeol Yu1. (1 Jeonju Biomaterials Institute, Jeonju, Jeonbuk 561-360, Republic of
Korea, 2 Department of Life Science, Chonbuk National University, Jeonju, Jeonbuk 56130

Abstract Vol. No. 26, June 2015

ENVIS Centre on Environmental Biotechnology

756, Republic of Korea, 3 School of Chemical Engineering, Chonbuk National University,
Jeonju, Jeonbuk 561-756, Republic of Korea). Biosorption of cationic basic dye and
cadmium by the novel biosorbent Bacillus catenulatus JB-022 strain. Journal of Bioscience
and Bioengineering, Volume 119(4) (2015):33–439
Biosorption of heavy metals and dyes is a promising technology that involves the removal of
toxic metals from industrial wastes. The present study aims to screen the bacterial strains
isolated from soils and polluted pond for their potential biosorption of both cationic dye and
cadmium. Bacillus catenulatus JB-022 strain removed 58% and 66% of cationic basic blue 3
(BB3) and cadmium (Cd(II)) at the respective concentrations of 2000 mg/L and 150 mg/L. The
biosorption equilibrium data were well fitted by the Langmuir adsorption isotherm, and the
kinetic studies indicated that the biosorption followed the pseudo-second-order model. The
biosorption kinetics showed that the equilibrium was reached within 10 min and 5 min for BB3
and Cd(II), respectively. According to the Langmuir model, the maximum uptakes of BB3 and
Cd(II) by the JB-022 biomass were estimated to be 139.74 and 64.28 mg/g, respectively. To
confirm the surface morphology and functional groups, field emission scanning electron
microscope, energy-dispersive X-ray spectrometer, X-ray diffraction, and Fourier transform
infrared spectroscopy analyses were carried out, and the results revealed that the biomass of JB022 has carboxyl and phosphonate groups as potential surface functional groups capable of
binding to cationic pollutants. In conclusion, B. catenulatus JB-022 is proposed as an excellent
biosorbent with potentially important applications in removal of cationic pollutants from
wastewaters.
Key words: Biosorption; Heavy metals; Ionic dyes; Cadmium; Bacillus
Nathalie Berezina, Bopha Yada, Rodrigue Lefebvre. (Materia Nova R&D Centre, Rue des
Foudriers, 1, 7822 Ghislenghien, Belgium). From organic pollutants to bioplastics: insights
into the bioremediation of aromatic compounds by Cupriavidus necator. New
Biotechnology, Volume 32(1) (2015): 47–53
Organic pollution by aromatic compounds is of increasing concern to our environment.
Therefore, the transformation of aromatic pollutants into valuable aliphatic and biodegradable
bioplastics was studied. Since benzoic acid was found to be the key compound for such
bioremediation processes, its transformation, and metabolic pathways of digestion,
by Cupriavidus necator were specifically analysed. It was found that the degradation of aromatic
compounds follows the 2,3-dioxygenase pathway in this strain and that the batch transformations
of benzoic acid with either fresh or adapted cells were limited to an initial concentration of
2.5 g/L of pollutant. The repeated fed-batch with partial withdrawal process, however, showed a
17.5-fold improvement, thus allowing the transformation of a total of 43.7 g/L in 12 weeks.
Mauro Majone, Roberta Verdini1, Federico Aulenta2, Simona Rossetti2, Valter Tandoi2,
Nicolas Kalogerakis3, Spiros Agathos4, Sebastià Puig5, Giulio Zanaroli6, Fabio Fava6.
(1 Department of Chemistry, Sapienza University of Rome, P. le Aldo Moro 5, 00185 Rome,
Italy, 2 Water Research Institute (IRSA-CNR), National Research Council, Via Salaria Km
29.300, 00015 Monterotondo (RM), Italy, 3 Department of Environmental Engineering,
Technical University of Crete, Polytechneioupolis, GR-73100 Chania, Greece, 4 Earth and
Life Institute (ELI), Bioengineering Unit (GEBI), Universite Catholique de Louvain,
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Louvain-la-Neuve 1348, Belgium, 5 Laboratory of Chemical and Environmental
Engineering (LEQUiA), Institute of the Environment, University of Girona, C/ Maria
Aurèlia Capmany, 69, E-17071 Girona, Spain, 6 Department of Civil, Chemical,
Environmental and Materials Engineering (DICAM), University of Bologna, via Terracini
28, 40131 Bologna, Italy). In situ groundwater and sediment bioremediation: barriers and
perspectives at European contaminated sites. New Biotechnology, Volume 32(1) (2015):
133–146
This paper contains a critical examination of the current application of environmental
biotechnologies in the field of bioremediation of contaminated groundwater and sediments.
Based on analysis of conventional technologies applied in several European Countries and in the
US, scientific, technical and administrative barriers and constraints which still need to be
overcome for an improved exploitation of bioremediation are discussed. From this general
survey, it is evident that in situ bioremediation is a highly promising and cost-effective
technology for remediation of contaminated soil, groundwater and sediments. The wide
metabolic diversity of microorganisms makes it applicable to an ever-increasing number of
contaminants and contamination scenarios. On the other hand, in situ bioremediation is highly
knowledge-intensive and its application requires a thorough understanding of the geochemistry,
hydrogeology, microbiology and ecology of contaminated soils, groundwater and sediments,
under both natural and engineered conditions. Hence, its potential still remains partially
unexploited, largely because of a lack of general consensus and public concerns regarding the
lack of effectiveness and control, poor reliability, and possible occurrence of side effects, for
example accumulation of toxic metabolites and pathogens. Basic, applied and pre-normative
research are all needed to overcome these barriers and make in situ bioremediation more reliable,
robust and acceptable to the public, as well as economically more competitive. Research efforts
should not be restricted to a deeper understanding of relevant microbial reactions, but also
include their interactions with the large array of other relevant phenomena, as a function of the
truly variable site-specific conditions. There is a need for a further development and application
of advanced biomolecular tools for site investigation, as well as of advanced metabolic and
kinetic modelling tools. These would allow a quicker evaluation of the bioremediation potential
of a site, and in turn a preliminary assessment of the technical feasibility of the chosen
bioprocess which could replace or at least reduce the need for time-consuming and expensive
field tests. At the same time, field tests will probably remain unavoidable for a detailed design of
full scale remedial actions and the above reported tools will in any event be useful for a better
design and a more reliable operation.
Raluca Maria Hlihor1, Mariana Diaconu1, Florin Leon2, Silvia Curteanu3, Teresa Tavares4,
Maria Gavrilescu1, 5. (1 “Gheorghe Asachi” Technical University of Iasi, Faculty of
Chemical Engineering and Environmental Protection, Department of Environmental
Engineering and Management, 73 Prof. Dr. Docent Dimitrie Mangeron Street, 700050 Iasi,
Romania, 2 “Gheorghe Asachi” Technical University of Iasi, Faculty of Automatic Control
and Computer Engineering, Department of Computer Engineering, 27 Prof. Dr. Docent
Dimitrie Mangeron Street, 700050 Iasi, Romania, 3 “Gheorghe Asachi” Technical
University of Iasi, Faculty of Chemical Engineering and Environmental Protection,
Department of Chemical Engineering, 73 Prof. Dr. Docent Dimitrie Mangeron Street,
700050 Iasi, Romania, 4 University of Minho, Department of Biological Engineering,
Campus de Gualtar, 4710-057 Braga, Portugal, 5 Academy of Romanian Scientists, 54
Splaiul Independentei, RO-050094 Bucharest, Romania). Experimental analysis and
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mathematical prediction of Cd(II) removal by biosorption using support vector machines
and genetic algorithms. New Biotechnology, Volume 32(3) (2015): 358–368
We investigated the bioremoval of Cd(II) in batch mode, using dead and living biomass
of Trichoderma viride. Kinetic studies revealed three distinct stages of the biosorption process.
The pseudo-second order model and the Langmuir model described well the kinetics and
equilibrium of the biosorption process, with a determination coefficient, R2 > 0.99. The value of
the mean free energy of adsorption, E, is less than 16 kJ/mol at 25°C, suggesting that, at low
temperature, the dominant process involved in Cd(II) biosorption by dead T. viride is the
chemical ion-exchange. With the temperature increasing to 40–50°C, E values are above
16 kJ/mol, showing that the particle diffusion mechanism could play an important role in Cd(II)
biosorption.
The studies on T. viride growth in Cd(II) solutions and its bioaccumulation performance showed
that the living biomass was able to bioaccumulate 100% Cd(II) from a 50 mg/L solution at pH
6.0.
The influence of pH, biomass dosage, metal concentration, contact time and temperature on the
bioremoval efficiency was evaluated to further assess the biosorption capability of the dead
biosorbent. These complex influences were correlated by means of a modeling procedure
consisting in data driven approach in which the principles of artificial intelligence were applied
with the help of support vector machines (SVM), combined with genetic algorithms (GA).
According to our data, the optimal working conditions for the removal of 98.91% Cd(II) by T.
viride were found for an aqueous solution containing 26.11 mg/L Cd(II) as follows: pH 6.0,
contact time of 3833 min, 8 g/L biosorbent, temperature 46.5°C. The complete characterization
of bioremoval parameters indicates that T. viride is an excellent material to treat wastewater
containing low concentrations of metal.
Fayaz A. Mallaa, Shakeel A. Khana, Rashmib, Gulshan K. Sharmaa, Navindu Guptaa, G.
Abrahamc. (a Centre for Environmental Science and Climate Resilient Agriculture, Indian
Agricultural Research Institute, Pusa, New Delhi 110012, India, b RAB, CSIR Complex,
Pusa, New Delhi 110012, India, c Center for Blue Green Algae, Indian Agricultural
Research Institute, Pusa, New Delhi 110012, India). Phycoremediation potential
of Chlorella minutissima on primary and tertiary treated wastewater for nutrient removal
and biodiesel production. Ecological Engineering, Volume 75(2015): 343–349
The integrated approach of wastewater treatment and microalgal biodiesel production based on
phycoremediation is a promising process. The experiment was set up to study the
phycoremediation potential of Chlorella minutissima to remove the pollution load from primary
treated IARI’s (Indian Agricultural Research Institute) wastewater and tertiary treated CETP
(Common Effluent Treatment Plant) wastewater and evaluation of biomass for biodiesel after
harvesting. The physical and chemical parameters of wastewater quality such as nitrate,
phosphate, potassium, EC, TDS, BOD, COD, etc., were studied. C. minutissima removed about
90–98% TDS, 70–80% N, 60–70% P and 45–50% K from the wastewater within 12 days. The
level of BOD and COD were reduced by 60 and 75%, respectively. The algal biomasses were
harvested for biodiesel extraction. The highest specific lipid productivity for CETP and IARI
wastewater was 0.171 and 0.132 g-lipids g-cell−1 day−1, respectively. The oleic acid had
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increased 59.6% in CETP wastewater in comparison to IARI wastewater. The results of this
study concluded that algal strain C. minutissima is not only a means for remediation of pollutant
load, but it can also be used as potential driving force for biodiesel production.
Keywords: Phycoremediation; Wastewater; Biomass; Biodiesel
Anju Patel, D.D. Patra. (Agronomy and Soil Science, CSIR–Central Institute of Medicinal
and Aromatic Plants, Lucknow 226015, Uttar Pradesh, India). Phytoextraction capacity
of Pelargonium graveolens L’Hér. grown on soil amended with tannery sludge – Its effect
on the antioxidant activity and oil yield. Ecological Engineering, Volume 74(2015): 20–27
The metal accumulation potential of Pelargonium graveolens L’Hér. grown with various
amendments of heavy metal (HM) rich tannery sludge (TS) was studied. Root accumulated more
metals followed by leaves and stem. At 50:50 ratio of TS and soil, translocation factor (TF) for
Cd, Co, Ni, Pb and Cr were 0.77, 0.74, 1.09, 0.81 and 0.70, respectively. Chlorophyll a,
chlorophyll b, carotenoid content and biomass of plant were high at 50:50 ratio of sludge and
soil. Maximum oil content was observed at the same ratio of sludge and soil. No detectable
amount of metal was found in the oil of P. graveolens. Citronellol, geraniol (C/G) ratio was
close to 1 at 50:50 ratio of TS and soil, which is considered to be the best oil quality and most
preferred by the industries. HMs present in TS increased oxidative stress in plant resulting in
increased level of superoxide dismutase (SOD), catalase (CAT), peroxidase (POD), proline and
melondialdehyde (MDA) at all ratios of TS and soil as compared to control. At 100% TS without
soil antioxidant activity decreased which indicated that high concentration of HMs impaired the
oxygen scavenging function. Translocation factor emphasized that 50:50 ratio of TS and soil
were suitable for extraction of various metals without affecting the oil yield of P. graveolens. So,
this plant can be suggested as a good candidate to be grown in metal polluted soil vis-à-vis for
phytostabilization of metals.
Keywords: Tannery sludge; Antioxidant; Heavy metals; Pelargonium graveolens L’Hér; Proline
Silvana Chocobar Poncea, Carolina Pradoa, Eduardo Paganob, Fernando E. Pradoa,
Mariana Rosaa. (a Cátedra de Fisiología Vegetal, Facultad de Ciencias Naturales e IML,
Universidad Nacional de Tucumán, Miguel Lillo 205, CP 4000, San Miguel de Tucumán,
Argentina, b Departamento de Biología Aplicada y Alimentos, Facultad de Agronomía,
Universidad de Buenos Aires, CP 1417 Buenos Aires, Argentina). Effect of solution pH on
the dynamic of biosorption of Cr(VI) by living plants of Salvinia minima. Ecological
Engineering, Volume 74(2015): 33–41
Salvinia minima is a widely distributed floating fern that bioaccumulates high concentrations of
heavy metals and is a promising species for Cr(VI) removal from polluted waters. Metal
bioaccumulation efficiency of aquatic plants can be affected by different factors such as
surrounding pH and metal concentration. In this study we investigated the effect of solution pH
on the biosorption and reduction of Cr(VI) in living plants of S. minima under both pH-stat
(buffered) and pH-shift (unbuffered) conditions. Plants were exposed to 0, 5 and
20 mg L−1 Cr(VI) concentrations for 7 days under controlled conditions at pH 4.0, 6.0 and 7.6.
Cr(VI) was determined using 1,5-diphenylcarbazide in presence and absence of KMnO4. Cr(III)
concentration was estimated as the difference between Crtotal [Cr(VI) + Cr(III)] (with KMnO4)
and Cr(VI) (without KMnO4) concentrations. Metal biosorption was significantly higher in acid
buffered solution than in unbuffered solution, but the biosorption pattern was different indicating
34

Abstract Vol. No. 26, June 2015

ENVIS Centre on Environmental Biotechnology

that solution pH could be a key factor controlling the removal of Cr(VI) by S. minima. The pH of
acid unbuffered Cr(VI)-containing solutions was significantly increased during Salvinia growth.
Contrarily no significant changes of pH were observed in unbuffered solutions without Cr(VI).
Reduction of Cr(VI) to Cr(III) was significantly higher at lower pH. Visual symptoms of Cr(VI)induced damage were less evident at lower pH. Results demonstrated that S. minima can survive
and remove Cr(VI) at low pH values. This work indicates that selection of suitable aquatic
macrophytes for potential application in heavy metal phytoremediation requires an additional
focus regarding interactions among metal, solution pH, and plant performance.
Keywords: Biosorption; Cr; Desorption; pH; Salvinia minima; Visual symptoms
Chang-Ho Kanga, Soo Ji Oha, YuJin Shina, Sang-Hyun Hana, In-Hyun Namb, Jae-Seong
Soa. (a Department of Biological Engineering, Inha University, 100 Inharo Nam-gu,
Incheon 402-751, Republic of Korea, b Geologic Environment Division, Korea Institute of
Geoscience and Mineral Resources, Daejeon 305-350, Republic of Korea). Bioremediation
of lead by ureolytic bacteria isolated from soil at abandoned metal mines in South Korea.
Ecological Engineering, Volume 74(2015): 402–407
Lead (Pb) is one of the most widely present heavy and toxic metals in the environment.
Application of Pb-resistant bacteria to biomineralize this toxic metal could be utilized in the Pb
bioremediation process. In this study, 93 ureolytic bacteria were newly isolated from the soil of
abandoned metal mines. Among the isolates, Enterobacter cloacae KJ-46 and KJ-47 were
selected for subsequent studies. When the biomineral samples were analyzed using an
inductively coupled plasma, high removal rates (ca. 60%) of Pb were observed, following 48 h
of incubation. Scanning electron microscopy showed PbCO3 precipitates with a diameter of
approximately 5 µm. Energy dispersive X-ray spectroscopy confirmed the presence of Pb along
with carbon (C) and oxygen (O) within the PbCO3 crystals. The results demonstrated that
application of the biomineralization process based on stimulation of urea hydrolysis could be
possible and potentially useful for soil bioremediation applications.
Keywords: Lead; Urease; PbCO3 ; Bioremediation
Umesh Adhikari, Timothy Harrigan, Dawn M. Reinhold.. (Department of Biosystems and
Agricultural Engineering, Michigan State University, 524 S. Shaw Lane, East Lansing, MI
48824, United States). Use of duckweed-based constructed wetlands for nutrient recovery
and pollutant reduction from dairy wastewater Ecological Engineering, Volume 78(2015):
6–14
Over the last few decades, constructed wetlands have increasingly been designed and
implemented to treat agricultural wastewaters. However, while treatment of manure-containing
wastewaters protects water quality, it also eliminates a valuable source of nutrient-laden soil
amendments. The goal of this research is to investigate the ability of wetlands to simultaneously
treat high-strength manure-containing wastewaters while recovering nutrients from the manures
in plant biomass. Diluted raw dairy waste was fed to a combination of duckweed-based surface
flow and subsurface flow wetlands. Nutrient recovery through duckweed harvesting and waste
treatment, characterized by chemical oxygen demand (COD), total nitrogen (TN), total
phosphorus (TP) and E. coli removal, were assessed under steady-state conditions for three
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strengths of waste. Duckweed-based wetlands used for primary treatment had higher removal
rates of COD and TN than those used for secondary treatment; however, no significant
difference was observed for TP removal rates. COD removal ranged from 3 to 81% in primary
duckweed wetlands and from −35% to 38% in secondary duckweed wetlands. Areal removal
rates for nutrients in primary duckweed wetlands were 194.9 ± 18.9 g TN/m2/yr and
13.0 ± 3.0 g TP/m2/yr, while removal rates in secondary duckweed wetlands were
104.1 ± 13.1 g TN/m2/yr and 9.3 ± 2.1 g TP/m2/yr. Removal of COD, TN, and TP more closely
followed first-order removal to a background concentration than first-order removal or a
previously published model for duckweed ponds. Mean log E. coli reduction of 0.30 obtained in
this experiment was within the range reported in literature. Duckweed production in the wetlands
was satisfactorily described as a second-order polynomial function of influent TN concentration.
More N and P was recovered from primary wetlands as compared to secondary wetlands.
Average N and P recovered by harvesting duckweed across all the wetlands were 22.4 g N/m2/yr
and 7.4 P/m2/yr, respectively.
Keywords: Lemna minor; Stabilization ponds; Nutrient uptake; Wetland modeling; Nitrogen;
Phosphorus; E. coli
Wei Liu, Hong-ying Yang, Yan Song, Lin-lin Tong. (School of Materials and Metallurgy,
North Eastern University, Shenyang 110819, China). Catalytic effects of activated carbon
and surfactants on bioleaching of cobalt ore. Hydrometallurgy, Volume 152(2015): 69–75
The effects of activated carbon and/or surfactants on the bioleaching behavior of cobalt ore have
been investigated in this paper. It was demonstrated that activated carbon and surfactants
(Tween-20 and Tween-80) can significantly promote the dissolution rate of carrollite, either
individually or in combination when coupled with ZY101 bacteria strain. The cobalt leaching
efficiency increased from 71.3% to 90.8% when 1.0 g/L activated carbon was added, and such
an improvement was ascribed to the galvanic interaction between activated carbon and carrollite.
In addition, the leaching efficiency of cobalt increased from 71.3% to 92.4% by 0.1 g/L Tween20 or to 93.2% by 0.1 g/L Tween-80, by changing the surface condition of the mineral and
accelerating the bio-oxidation of formed elemental sulfur. When both activated carbon and
surfactant were added, the leaching efficiency of cobalt increased by more than 22%, and
meanwhile the leaching time decreased by more than 30%. It is shown that the catalytic effect of
the combined catalyst was much more significant than that when only using a single catalyst. A
similar trend was observed in the case of elemental copper extraction during the bioleaching
process.
Keywords: Activated carbon; Surfactant; Combined catalyst; Bioleaching; Carrollite
Dandan Zhou1, Yang Yang1, Yunbao Li1, Zhengxue Xu1 and Shanshan Dong1. (1Key Lab
of Groundwater Resources and Environment, Ministry of Education, Jilin University,
Changchun, 130021, China. Email: zhoudandan415@163.com). Nickel biosorption by
discharged biomass from wastewater treatment bioreactor: size plays a key role. Applied
Microbiology and Biotechnology, Volume 99(6) (2015): 2829-2838
Biomass size significantly affects the characteristics of the extracellular polymeric substances,
which in turn influences the biosorption mechanisms. In this work, nickel biosorption
mechanisms and the capacity of excess aerobic granules (AGs) of >850 µm, 500–850 µm, 212–
500 µm, and bioflocs <212 µm, discharged during wastewater treatment operation, were
36
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investigated by elemental composition and spectroscopic analysis. Ni2+ biosorption capacity
decreased apparently from 1.28–1.53 to 0.93 mEq/g with the increase of biomass size from 0–
850 to >850 µm due to their different biosorption mechanisms. Chemical binding between nickel
and protein was dominant for biomass less than 850 µm, whereas nickel adsorption was mainly
physical when biogranule size was greater than 850 µm, because the nickel had no opportunity to
interact with protein located in the core of the biogranule. Only low levels of ion exchange
(<15.22 %) and precipitation (negligible) were observed for all kinds of biomass. Thus, biomass
greater and less than 850 µm presented quite different biosorption mechanisms.
Keywords: Biomass; Aerobic granules Size; Nickel; Biosorption
Zhenzhen Huanga, b, Guiqiu Chena, b,, Guangming Zenga, b , Anwei Chenc, Yanan Zuoa, b,
Zhi Guoa, b, Qiong Tana, b, Zhongxian Songd, Qiuya Niua, b. (a College of Environmental
Science and Engineering, Hunan University, Changsha 410082, PR China, b Key
Laboratory of Environmental Biology and Pollution Control (Hunan University), Ministry
of Education, Changsha 410082, PR China, c College of Resources and Environment,
Hunan Agricultural University, Changsha 410128, PR China, d Faculty of Environmental
Science and Engineering, Kunming University of Science and Technology, Kunming
650500, PR China). Polyvinyl alcohol-immobilized Phanerochaete chrysosporium and its
application in the bioremediation of composite-polluted wastewater. Journal of Hazardous
Materials, Volume 289(2015): 174–183
A novel biosorbent, polyvinyl alcohol (PVA)-immobilized Phanerochaete chrysosporium, was
applied to the bioremediation of composite-polluted wastewater, containing both cadmium and
2,4-dichlorophenol (2,4-DCP). The optimum removal efficiency achieved was 78% for Cd(II)
and 95.4% for 2,4-DCP at initial concentrations of 20 mg/L Cd(II) and 40 mg/L 2,4-DCP. PPBs
had significantly enhanced the resistance ofP. chrysosporium to 2,4-DCP, leading to the
degradation rates of 2,4-DCP beyond 90% with varying initial 2,4-DCP concentrations. This
research demonstrated that 2,4-DCP and secreted proteins might be used as carbon and nitrogen
sources by PVA-immobilized P. chrysosporium beads (PPBs) for Cd(II) removal. Fourier
transform infrared spectroscopy analysis showed that hydroxyl and carboxyl groups on the
surface of PPBs were dominant in Cd(II) binding. The mechanism underlying the degradation of
2,4-DCP into fumaric acid and 1-hexanol was investigated. The adsorption–desorption studies
indicated that PPBs kept up to 98.9% of desorption efficiency over three cycles.
Keywords: Bioremediation; Phanerochaete chrysosporium; Polyvinyl alcohol; Cadmium; 2,4Dichlorophenol
H.A. Moubashera, 1, A.K. Hegazya, b, 1, , N.H. Mohamedc, Y.M. Moustafac, H.F. Kabiela,
A.A. Hamada. (a Department of Botany, Faculty of Science, Cairo University, Giza, Egypt,
b
Department of Botany and Microbiology, College of Science, King Saud University,
Riyadh, Saudi Arabia, c Egyptian Petroleum Research Institute, Nasr City, Cairo, Egypt).
Phytoremediation of soils polluted with crude petroleum oil using Bassia scoparia and its
associated rhizosphere microorganisms. International Biodeterioration & Biodegradation,
Volume 98(2015): 113–120
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The ability of Bassia scoparia (L.) A. J. Scott to remediate petroleum-contaminated arid land
sandy soil was studied with natural and sterilized soils, and with supplemental nutrients and
water. The species showed good tolerance of petroleum hydrocarbons (PHs) in soils reaching 2–
3% (oil:soil by mass) pollution levels. After five months of phytoremediation, the average
degradation rate of petroleum hydrocarbons ranged between 31.2 ± 1.15–57.7 ± 1.29% for
natural soil and 28.7 ± 1.04–51.1 ± 1.53% for pre-sterilized soil. The highest breakdown of PHs
for both saturated and poly-aromatic fractions was achieved when plants were present. Changes
in saturated and aromatic fractions were monitored and measured using gas chromatography and
high performance liquid chromatography. Moderate concentrations of PHs activated specialized
oil-degrading microorganisms which in turn promoted the efficiency of phytoremediation.
Polluted soils planted with B. scoparia also showed a significant reduction in sulfur levels. The
potential demonstrated for remediation of petroleum hydrocarbons and sulfur by B.
scoparia suggests it may be a useful tool for remediation of arid land soils contaminated with
crude oil.
Keywords: Petroleum hydrocarbons; Normal-paraffin; Poly-aromatic hydrocarbons (PAHs);
Sulfur; Degradation rate; Bioremediation; Arid land soils
S. Nami Kartala, Evren Terzia, Hilal Yılmaza, Barry Goodellb. (a Faculty of Forestry,
Istanbul University, 34473 Bahcekoy, Istanbul, Turkey, b Department of Sustainable
Biomaterials, Virginia Polytechnic Institute and State University, 24061 Blacksburg, VA,
USA). Bioremediation and decay of wood treated with ACQ, micronized ACQ, nano-CuO
and CCA wood preservatives. International Biodeterioration & Biodegradation, Volume
99(2015): 95–101
Copper (Cu) removal from wood treated with micronized, nano- or soluble forms of Cu was
evaluated relative to exploration of systems that could detoxify chemicals in wood for recycling
and a broader interest in bioremediation by fungi. Decay of treated wood blocks by the fungi was
also studied relative to the amount of copper metal initially present, and also removed. In the
fungal bioremediation tests, liquid fungal cultures were first employed to remove Cu from
treated wood, and also to evaluate mechanisms that fungi use to overcome Cu-based
preservatives. In most cases, when treated ground wood samples were exposed to the fungi used,
Cu removal rates were over 90%; however, nano-CuO-treated wood was resistant to removal by
most fungi tested. No distinct differences were seen between ACQ and micronized ACQ-treated
wood in terms of Cu removal. Moderate to high mass loss associated with decay of the treated
wood blocks occurred by the brown rot fungi. Mass loss was associated with moderate levels of
Cu removal from the blocks, but in some blocks the removal of Cu was not correlated with mass
loss. Several strains of Serpula lacrymans were found to remove 80–98% of the Cu from ground
wood samples. Bioremediation of Cu-treated wood by fungi may offer advantages even though
longer fungal remediation process durations may be needed for higher Cu releases. It might be
important to develop specific remediation processes for new generation nano-Cu-based wood
preservatives.
Keywords: Nano-Cu; Micronized Cu; Bioremediation; Decay; Oxalic acid; Wood preservatives
Z. Khamara, A. Makhdoumi-Kakhkib, M.H. Mahmudy Gharaiea. (a Department of
Geology, Faculty of Sciences, Ferdowsi University of Mashhad, Mashhad, Iran,
b
Department of Biology, Faculty of Sciences, Ferdowsi University of Mashhad, Mashhad,
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Iran). Remediation of cyanide from the gold mine tailing pond by a novel bacterial coculture. International Biodeterioration & Biodegradation, Volume 99(2015): 123–128
A total of 310 isolates were obtained from the gold mine tailing pond, in Khorasan-Razavi
province in NE Iran. The cyanide tolerances of these strains were studied in an M9 medium
supplemented by different cyanide concentrations. Nine strains showed the highest level of
cyanide tolerance and could grow in up to 350 ppm of cyanide. Of these, two isolates, designated
BN1 (identified as Halomonas to genus level by 16SrDNA sequencing) and DNB, capable of
metabolizing cyanide as the sole source of nitrogen were selected for further analysis. The
effects of different factors including pH, temperature, inoculum size and initial cyanide
concentration were studied on the remediation process by OFAT (one factor at a time)
experimental design. Strains BN1 and DNB showed 66% and 50% removal of cyanide at pH 9.5,
temperature 25 °C, inoculum size 2.5% (v/v) and an initial cyanide concentration of 50 ppm after
five days, respectively. The co-culture of strains was removed 75% of cyanide from the tailing
pond after 96 h.
Keywords: Cyanide; Bioremediation; Halomonas; Gold mine tailing pond
Xia Zhaoa, b, Zhonglin Chena, Xiaochun Wanga, Jinchunzi Lia, Jimin Shena, Hao Xub.
(a State Key Laboratory of Urban Water Resource and Environment, School of Municipal
& Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China,
b
College of Petrochemical Technology, Lanzhou University of Technology, Lanzhou
730050, China). Remediation of pharmaceuticals and personal care products using an
aerobic granular sludge sequencing bioreactor and microbial community profiling using
Solexa sequencing technology analysis. Bioresource Technology, Volume 179(2015): 104–
112
Recently, a new type of organic pollution derived from pharmaceuticals and personal care
products (PPCPs) is gradually on the rise. Wastewater treatment to remove PPCPs was
investigated using an aerobic granular sludge sequencing bioreactor (GSBR). After optimization
of influent organic load, hydraulic shear stress, sludge settling time, etc., aerobic granular sludge
was analyzed for its physiological and biochemical characteristics and tested for its efficacy to
remove PPCPs wastewater. The granular sludge effectively removed some but not all of the
PPCPs tested; removal correlated with the microbial profiles in the granules, as assessed using
Solexa sequencing technology. Sequencing revealed the presence of five phylogenetic groups:
Proteobacteria, Bacteroidetes, Betaproteobacteria, an unclassified genus, and Zoogloea. The
results demonstrated changes in the microbial profiles with time in response to the presence of
PPCPs. The effects of PPCPs on microbial communities in granular sludge process are
discussed.
Keywords: Pharmaceuticals and personal care products (PPCPs); Granular sludge sequencing
bioreactor (GSBR); Microbial community; Degradation; Solexa sequencing
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Biotransformation
Robert W. Murdoch1, 3 and Anthony G. Hay1, 2. (1Graduate Program in Environmental
Toxicology, Institute for Comparative and Environmental Toxicology, Cornell University,
Ithaca, NY 14850, USA, 2Department of Microbiology, Cornell University, B53A Wing
Hall, Ithaca, NY 14850, USA, 3Present address: Environmental Engineering Department,
Middle East Technical University, Dumlupınar Bulvarı, 06800 Ankara, Turkey.
Email: murdoch@metu.edu.tr).
The
biotransformation
of
ibuprofen
to
trihydroxyibuprofen in activated sludge and by Variovorax Ibu-1. Biodegradation,
Volume 26(2) (2015): 105-113
A bacterium was isolated from activated sewage sludge that has the ability to use ibuprofen as its
sole carbon and energy source. Phylogenetic analysis of the 16S rRNA gene sequence placed the
strain in the Variovorax genus within the β-proteobacteria. When grown on ibuprofen it
accumulated a transient yellow intermediate that disappeared upon acidification, a trait
consistent with meta ring-fission metabolites. GC/MSanalysis of derivatized culture supernatant
yielded two spectra consistent with trihydroxyibuprofen bearing all three hydroxyl groups on the
aromatic ring. These metabolites were only detected when 3-fluorocatechol, ameta ring-fission
inhibitor, was added to Ibu-1 cultures and the supernatant was then derivatized with aqueous
acetic anhydride and diazomethane. These findings suggest the possibility of ibuprofen
metabolism proceeding via a trihydroxyibuprofen meta ring-fission pathway. Identical spectra,
consistent with these putative ring-hydroxylated trihydroxyibuprofen metabolites, were also
obtained from ibuprofen-spiked sewage sludge, but only when it was poisoned with 3fluorocatechol. The presence of the same trihydroxylated metabolites in both spiked sewage
sludge and culture supernatants suggests that this trihydroxyibuprofen extradiol ring-cleavage
pathway for the degradation of ibuprofen may have environmental relevance.
Keywords: Pharmaceuticals and personal care products; Ibuprofen; Non-steroidal antiinflammatories; NSAID; Biodegradation; Catechol
Yuanyuan Qu1 , Zhaojing Zhang1, Qiao Ma1, E Shen1, Wenli Shen1, Jingwei Wang1, Longc
hao Cong1,Duanxing Li1, Ziyan Liu1, Huijie Li1 and Jiti Zhou1. (1Key Laboratory of
Industrial Ecology and Environmental Engineering (Ministry of Education, China),
School of Environmental Science and Technology, Dalian University of Technology,
Dalian, 116024, China. Email: qyy@dlut.edu.cn). Biotransformation of Indole and Its
Derivatives by a Newly Isolated Enterobacter sp. M9Z. Applied Biochemistry and
Biotechnology, Volume 175(7) (2015): 3468-3478
In this study, a novel bacterial strain M9Z with the ability of producing indigoids from indole
and its derivatives was isolated from activated sludge and identified as Enterobacter sp.
according to 16S ribosomal RNA (rRNA) sequence analysis. UV-vis spectrometry and highperformance liquid chromatography-mass spectrometry analysis indicated that the products
produced from indole, 5-methylindole, 7-methylindole, and 5-methoxyindole were indigo with
different substituent groups, and the possible biotransformation pathways of indole derivatives,
i.e., indole(s)-cis-indole-2,3-dihydrodiol(s)-indoxyl(s)-indigoids, were proposed. The conditions
of indole transformation and indigo biosynthesis by strain M9Z were optimized, and the
maximal indigo yield (68.1 mg/L) was obtained when using 150 mg/L indole, 200 mg/L
naphthalene, and 5 g/L yeast extract. The transformation rates of 5-methylindole, 7methylindole, and 5-methoxyindole by strain M9Z were all close to 100 % under certain
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conditions, making strain M9Z an efficient indigoid producer. This is the first study of indole
biotransformation and indigoid biosynthesis by genus Enterobacter.
Keywords: Enterobacter sp.; Indole; Indole derivatives; Indigo; Biotransformation
Wei Xiu1, 2, Huaming Guo1, 2 , Qiong Liu2, Zeyun Liu2, Yan’e Zou2 and Baogang Zhang2.
(1State Key Laboratory of Biogeology and Environmental Geology, China University of
Geosciences, Beijing, 100083, People’s Republic of China, 2School of Water Resources and
Environment, China University of Geosciences (Beijing), Beijing, 100083, People’s
Republic of China. Email: hmguo@cugb.edu.cn). Arsenic Removal and Transformation
byPseudomonas sp. Strain GE-1-Induced Ferrihydrite: Co-precipitation Versus
Adsorption. Water, Air, & Soil Pollution, Volume 226(2015): 167
Hundreds of millions of people are at risk from drinking arsenic (As)-contaminated groundwater
in the world, making As removal from aquatic systems of utmost importance. However,
characteristics of As removal by bacteria-induced ferrihydrite and coupled with redox processes
are still not clear. Two-line ferrihydrite was formed in the presence of aerobic Fe(II)-oxidizing
bacterium, Pseudomonas sp. strain GE-1. Arsenic co-precipitation with and adsorption onto
ferrihydrite induced by Pseudomonas sp. strain GE-1 and redox processes of As were
investigated. Results demonstrated that co-precipitation performed better in As(V) removal than
As(III) removal, while adsorption showed higher capacity for As(III) removal. X-ray absorption
near-edge spectroscopy (XANES) indicated that As(III) oxidation occurred in solid phases
during co-precipitation and adsorption. Detection of As species in solution showed that As(V)
was reduced to As(III) during co-precipitation, although no As(V) reduction occurred during
adsorption. Arsenic immobilization byPseudomonas sp. strain GE-1-induced ferrihydrite in the
presence of the strains may be applied as an alternative remediation strategy.
Keywords: Arsenic removal; As(III) oxidation; Fe(II)-oxidizing bacteria; Ferrihydrite
Jose Valdo Madeira Junior, Camilo Barroso Teixeira, and Gabriela Alves Macedo. (Food
Science Department, College of Food Engineering, Campinas State University, Sao Paulo,
Brazil. E-mail: madeira_jr@hotmail.com). Biotransformation and bioconversion of
phenolic compounds obtainment: an overview. Critical Reviews in Biotechnology, Volume.
35(1) (2015): 75-81
Phenolic compounds have recently been recognized for their influence on human metabolism,
acting in the prevention of some chronic diseases as well as proving to be important antioxidants
in food. Nevertheless, the extraction and concentration processes are usually carried out by
organic solvent extraction from natural sources and can generate some drawbacks like phenolic
compound degradation, lengthy process times and low yields. As a solution, some eco-friendly
technologies, including solid-state fermentation (SSF) or enzymatic-assisted reaction, have been
proposed as alternative processes. This article reviews the extraction of phenolic compounds
from agro-industrial co-products by solid-state fermentation, even as friendly enzyme-assisted
extractions. It also discusses the characteristics of each bioprocess system and the variables that
affect product formation, as well as the range of substrates, microorganisms and enzymes that
can be useful for the production of bioactive phenolic compounds.
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Byeonghun Lee1, Saebom Lee1, Hyeonsoo Kim1, Kijun Jeong2, Jinbyung Park3, Eunyeol
Lee4 and Jinwon Lee1. (1Department of Chemical and Biomolecular Engineering, Sogang
University, Seoul, 121-742, Republic of Korea, 2Department of Chemical and Biomolecular
Engineering, Korea Advanced Institute of Science and Technology (KAIST), Yuseong-gu,
Daejeon, 305-701, Republic of Korea, 3Department of Food Science and Engineering, Ewha
Womans University, Seoul, 120-750, Republic of Korea, 4Department of Chemical
Engineering, Kyung Hee University, Yongin-si, Gyeonggi-do, 446-701, Republic of Korea.
Email: jinwonlee@sogang.ac.kr). Biotransformation of oleic acid into 10-ketostearic
acid by recombinant Corynebacterium glutamicum-based biocatalyst. Biotechnology
Letters, Volume 37(5) (2015): 1101-1106
Oleic acid was converted to 10-ketostearic acid by a recombinant Corynebacterium
glutamicum ATCC 13032 expressing oleate hydratase from Stenotrophomonas maltophilia and a
secondary alcohol dehydrogenase from Micrococcus luteus under the control of a synthetic
constitutive promoter. Optimal conditions for 10-ketostearic acid production were pH 7.5 and
30 °C with 5 g cells l−1 and 2.5 g oleic acid l−1. Under these conditions, the cells produced 1.96 g
10-ketostearic acid l−1 from oleic acid in 6 h, with a conversion yield of 78 % (w) and a
maximum volumetric productivity of 1.67 g l−1 h−1.
Keywords: Biocatalysts; Biotransformation; Corynebacterium glutamicum; 10-Ketostearic
acid; Oleate hydratase; Oleic acid; Secondary alcohol dehydrogenase
Xue Yang1, Hongjuan Ge1, Yan Song1, Jianlin Li1 and Guangtong Chen1. (1School of
Pharmacy, Nantong University, Nantong, 226001, People’s Republic of China.
Email: guangtong_chen@ntu.edu.cn).
Microbial
transformation
of
20(S)protopanaxatriol by Mucor spinosus. Biotechnology Letters, Volume 37(2)(2015): 397-402
Microbial transformation of 20(S)-protopanaxatriol (1) by Mucor spinosus afforded two new and
eight known metabolites. The structures of the metabolites were identified as 12-oxo-20(S)protopanaxatriol (2), 23,24-en-25-methoxyl-20(S)-protopanaxatriol (3), 29-hydroxyl-20(S)protopanaxatriol (4), 20(S), 24(S)-epoxy-dammaran-3β,6α,12β,25-triol (5), 12-oxo-27-hydroxyl20(S) -protopanaxatriol (6), 12-oxo-26-hydroxyl-20(S)-protopanaxatriol (7), 12-oxo-23βhydroxyl-20(S) -protopanaxatriol (8), 12-oxo-11β-hydroxyl -20(S)-protopanaxatriol (9), 12-oxo15α-hydroxyl-20(S )-protopanaxatriol (10), and 12-oxo-25, 26-en-15α- hydroxyl- 20(S)protopanaxatriol
(11).
Among
them, 3 and 11 are
new
compounds.
The
metabolites 3, 10 and 11showed the more potent inhibitory effects against seven cell lines than
the substrate.
Keywords: Biocatalysis; Biotransformation; Cytotoxic activity;
Ginsenosides; Hydroxylation; Mucor spinosus; 20(S)-Protopanaxatriol

Dehydrogenation;

Yu-Cai He1, Zhi-Cheng Tao1, Dan-Ping Zhang1, Zhen-Xing Yang1, Shan Gao1 and CuiLuan Ma2. (1Laboratory of Biocatalysis and Bioprocessing, College of Pharmaceutical
Engineering and Life Sciences, Changzhou University, Changzhou, 213164, People’s
Republic of China, 2Changzhou Kangpu Pharmaceutical Co., Ltd., Changzhou, 213172,
People’s Republic of China. Email: heyucai2001@163.com). Biotransformation of 1,342
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propanediol cyclic sulfate and its derivatives to diols by Rhodococcus sp. Biotechnology
Letters, Volume 37(1) (2015): 183-188
Rhodococcus sp. CGMCC 4911 transformed 1,3-propanediol cyclic sulfate (1,3-PDS) and its
derivatives into corresponding diols. Ethylene sulfate, glycol sulfide, 1,3-PDS, and 1,2propanediol cyclic sulfate were effectively hydrolyzed with growing cells. (R)-1,2-Propanediol
(>99 % e.e.) was obtained at 44 % yield with growing cells. Glycol sulfide, ethylene sulfate, and
1,3-PDS were converted into the corresponding diols at 94.6, 96.3, and 98.3 %, respectively.
Optimal reaction conditions with lyophilized resting cells were 30 °C, pH 7.5, and cell dosage
17.9 mg cell dry wt/ml. 1,3-Propanediol was obtained from 50 mM 1,3-PDS at 97.2 % yield by
lyophilized cells after 16 h. Lyophilized cells were entrapped in calcium alginate with a half-life
of 263 h at 30 °C, and the total operational time of the immobilized biocatalysts could reach over
192 h with a high conversion rate.
Keywords: Biotransformation; Cyclic sulfates; Diols; Immobilization; 1,3-Propanediol
cyclic
S. Khedkar* and R. Shanker†. (CSIR-National Environmental Engineering Research
Institute, Nagpur, Maharashtra, India, †Institute of Life Sciences, School of Science and
Technology, Ahmedabad University, Ahmedabad, India). Isolation and classification of a
soil actinomycete capable of sulphur-specific biotransformation of dibenzothiophene,
benzothiophene and thianthrene. Journal of Applied Microbiology, Volume 118(1) (2015):
62–74
To isolate actinomycete spp with the ability to desulphurize sulphur-containing heterocyclic
compounds present in petroleum. Enrichment cultures were set up to select and isolate sulphur
heterocycle metabolizing soil micro-organisms. Screening of the microbial isolates for the
desulphurization property led to isolation of R3. The isolate was characterized by PCR screening
of 16S rRNA genes and classical taxonomic investigations. HPLC analysis of the
desulphurization assays with R3 showed ~85% transformation of dibenzothiophene
(270 µmol l−1), present as the sole sulphur source in basal salt medium, in 4 days. Production of
the desulphurized dibenzothiophene metabolite, 2-hydroxybiphenyl, was confirmed by GC/MS
analyses. GC/MS analyses also established the ability of R3 to transform benzothiophene to
benzothiophene-1-oxide and benzothiophene-1, 1-dioxide, and thianthrene to thianthrene-5oxide. PCR primers computed based on the desulphurization operon (dszABC) of Rhodococcus
erythropolisIGTS8 yielded the predicted amplification products with R3 genomic DNA as
template. Southern hybridization and restriction endonuclease digestion profiles indicated that
R3 amplicons were homologous to dsz AB.
The enrichment method used in this study yielded an environmental isolate with the ability to
transform multiple sulphur heterocycles. The isolate R3 has taxonomic proximity to
the Oerskovia sp, order Actinomycetales. The isolate R3 selectively removes sulphur from
dibenzothiophene yielding 2-hydroxybiphenyl and sulphate. R3 also transforms benzothiophene
and thianthrene in a sulphur-targeted manner. The desulphurization genes in R3 bear similarity
to those in R. erythropolis IGTS8. The actinomycetes present in soil can remove sulphur from
different sulphur heterocycle substrates and have potential as biodesulphurization catalysts.
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Keywords: actinomycetes; biotransformation; characterization; environmental health; Isolation;
pollutants; sulphur heterocycles
Yulian Zhan1, 2, Hua Liu2, Yunshan Wu2, Pingying Wei1, Zhencheng Chen1 and
John S. Williamson2, 3. (1School of Life and Environmental Sciences, Guilin University of
Electronic Technology, Guilin, 541004, People’s Republic of China, 2Department of
Medicinal Chemistry, University of Mississippi, University, MS 38677-1848, USA, 3Division
of Extramural Research, National Center for Complementary and Alternative Medicine,
National
Institutes
of
Health,
Bethesda,
MD 20892-5475,
USA.
Email:
zhanyulian@hotmail.com). Biotransformation of artemisinin by Aspergillus niger. Applied
Microbiology and Biotechnology, Volume 99(8) (2015): 3443-3446
Biotransformation of artemisinin (1) by Aspergillus niger was investigated. During 12 days at
28 °C and pH 6.0, A. niger transformed artemisinin into four products. They were identified as
3β-hydroxy-4,12-epoxy-1-deoxyartemisinin (2), artemisinin G (3), 3,13-epoxyartemisinin (4),
and 4α-hydroxy-1-deoxyartemisinin (5). Products 2 and 4 are new compounds and are being
reported here for the first time. The product 4 contains a 3,13-epoxy structure. This is the first
report of epoxidation of artemisinin using microbial strains. The product 4 still has an intact
peroxide bridge and therefore can be used as a scaffold for further structural modification using
chemical and biological methods in the search for new antimalarial drugs.
Keywords: Biotransformation; Artemisinin; Antimalarial drugs; Aspergillus niger
Cheng Penga, Dechao Duana, Chen Xua, Yongsheng Chenb, Lijuan Suna, Hai Zhanga,
Xiaofeng Yuanc, Lirong Zhengd, Yuanqiang Yange, Jianjun Yanga, Xiangjun Zhenf,
Yingxu Chena, Jiyan Shia. (a Department of Environmental Engineering, College of
Environmental and Resource Sciences, Zhejiang University, Hangzhou 310058, China, b
School of Civil and Environmental Engineering, Georgia Institute of Technology, Atlanta,
GA 30332, United States, c College of Life Science, Zhejiang Chinese Medical University,
Hangzhou 310053, China, d Beijing Synchrotron Radiation Facility, Institute of High
Energy Physics, Chinese Academy of Sciences, Beijing 100049, China, e Department of
Technology, Beijing Construction Engineering Environmental Remediation Co., Ltd.,
Beijing 100015, China, f Shanghai Synchrotron Radiation Facility, Shanghai Institute of
Applied Physics, Chinese Academy of Sciences, Shanghai 201204, China). Translocation
and biotransformation of CuO nanoparticles in rice (Oryza sativa L.) plants.
Environmental Pollution, Volume 197(2015): 99–107
Metal-based nanoparticles (MNPs) may be translocated and biochemically modified in vivo,
which may influence the fate of MNPs in the environment. Here, synchrotron-based techniques
were used to investigate the behavior of CuO NPs in rice plants exposed to 100 mg/L CuO NPs
for 14 days. Micro X-ray fluorescence (µ-XRF) and micro X-ray absorption near edge structure
(µ-XANES) analysis revealed that CuO NPs moved into the root epidermis, exodermis, and
cortex, and they ultimately reached the endodermis but could not easily pass the Casparian strip;
however, the formation of lateral roots provided a potential pathway for MNPs to enter the stele.
Moreover, bulk-XANES data showed that CuO NPs were transported from the roots to the
leaves, and that Cu (II) combined with cysteine, citrate, and phosphate ligands and was even
reduced to Cu (I). CuO NPs and Cu-citrate were observed in the root cells using soft X-ray
scanning transmission microscopy (STXM).
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Keywords: CuO NPs; Rice; XAFS; XRF; STXM
Kimiko Fukuoka, Keita Tanaka, Yasuhiro Ozeki, Robert A. Kanaly. (Department of Life
and Environmental System Science, Graduate School of Nanobiosciences, Yokohama City
University, 22-2 Seto, Kanazawa, Kanagawa, Yokohama 236-0027, Japan).
Biotransformation of indole by Cupriavidus sp. strain KK10 proceeds through Nheterocyclic- and carbocyclic-aromatic ring cleavage and production of indigoids.
International Biodeterioration & Biodegradation, Volume 97(2015): 13–24
Comprehensive analyses of the biotransformation of the N-heteroaromatic environmental
pollutant, indole, by a newly isolated soil bacterium designated strain KK10, were conducted by
liquid chromatography negative electrospray ionization tandem mass spectrometry (LC/ESI(−)–
MS/MS). Numerous indole bioproducts were revealed and provided evidence for multiple
pathways of indole biotransformation by this strain including unreported pathways. Oxidation of
the N-heterocyclic ring of indole and ring cleavage through N-formylanthranilic acid and
gentisic acid was characterized in addition to a carbocyclic ring-cleavage pathway which was
documented for the first time. Three carbocyclic aromatic ring cleavage products of indole were
proposed and the structure of 2,3-pyrrole-dicarboxylic acid was confirmed following synthesis
and analyses of an authentic standard of this compound. Eight downstream ring-fission products
were identified overall and these results confirmed the lower pathways of indole
biotransformation. Indigo, indirubin and other indigoid compounds were produced by strain
KK10 and confirmed N-heterocyclic-ring oxidations in the upper pathways. Nearly complete
sequencing of the 16S rRNA gene of strain KK10 and phylogenetic analysis revealed that it was
a new member of the genusCupriavidus. Cupriavidus strains that biotransform N-heteroaromatic
pollutants have not been described. These results expand both our understanding of the versatile
catabolic capabilities of members of the genus Cupriavidus and provide evidence for alternative
biotransformation mechanisms for indole in the environment by bacteria.
Keywords: Cupriavidus; Indole; Biotransformation; LC/ESI–MS/MS; Indigo; Indirubin;
Pyrrole-2,3-dicarboxylic acid

Biomarker
Elif Oztetik1. (1Department of Biology, Science Faculty, Anadolu University,
26470 Eskisehir,
Turkey.
Email: eoztetik@anadolu.edu.tr).
Biomarkers
of
ecotoxicological oxidative stress in an urban environment: using evergreen plant in
industrial areas. Ecotoxicology, Volume 24(4) (2015): 903-914
Plants react to air pollution by increased production of reactive oxygene species and oxidative
stress, which triggers multiple defense mechanisms. In this study, some parameters that serve as
biomarkers for antioxidative defense, such as glutathione S-transferase (GST) activity,
glutathione (GSH), malondialdehyde, chlorophyll and total soluble protein contents, were
investigated on the needles of Cedrus libani (A. Rich.) grown around two industrial areas in
Eskisehir. The measurements revealed that metabolism in needles of C. libani trees is largely
directed towards defence against ROS, due to effects of air pollution in the sampling areas. We
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observed significant increases in all parameters, except chlorophyll contents, which were
strongly decreased. However, these sharp changes were also prominent not only between
sampling sites and control site, but also among the areas investigated, suggesting the quantitative
influence of the extent of pollution. Together with total soluble protein contents, the correlation
between GST activities and GSH contents suggests that damage due to oxidative stress was most
probably reduced due to the increased antioxidant capacity. Therefore, we can suggest C.
libani as a good model for biomonitoring atmospheric quality with the oxidative stress
parameters providing an effective measure for early environmental assessment due to their
sensitivities of even low levels of pollution.
Keywords: Biomarkers; Cedrus
Malondialdehyde ; Oxidative stress

libani ;
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Hugo F. Olivares-Rubio1, Ricardo Dzul-Caamal1, María Esperanza Gallegos-Rangel1,
Ruth L. Madera-Sandoval1, María Lilia Domínguez-López2, Ethel García-Latorre2 and
Armando Vega-López1. (1Laboratorio de Toxicología Ambiental, Escuela Nacional de
Ciencias Biológicas, IPN, Wilfrido Massieu s/n, Unidad Profesional Zacatenco, CP
07839 Mexico, DF, Mexico, 2Laboratorio de Inmunoquímica I, Escuela Nacional de
Ciencias Biológicas, IPN, Carpio y Plan de Ayala s/n, Plutarco Elías Calles “Casco de
Santo Tomás”, CP 11340 Mexico, DF, Mexico. Email: avegadv@yahoo.com.mx).
Relationship between biomarkers and endocrine-disrupting compounds in wild
Girardnichthys viviparus from two lakes with different degrees of pollution.
Ecotoxicology, Volume 24(3) (2015): 664-685
Despite great efforts worldwide to evaluate the effects of endocrine-disrupting compounds
(EDCs) in fish, there is little information available about the interactions of EDCs with the
disruption of the sexual endocrine axis in fish species with matrotrophic viviparity and
intraluminal gestation. To understand these interactions, six sampling campaigns were
performed within a period of 1 year in two lakes with different degrees of pollution. A battery of
biomarkers of the oestrogenic response was assessed in the liver [vitellogenin, CYP 1A1,
epoxide hydrolase activity, and metallothioneins (MT)] and MT in the head of Girardinichthys
viviparus. Linear correlation analysis and canonical correspondence analysis were performed to
explore the relationship between the oestrogenic response with EDCs and with metals. The
biomarker responses were assessed using the water content of EDCs (oestrone, 17-β-oestradiol,
oestriol, 17-α-ethinyl oestradiol, total phenols, bisphenol A, nonyl phenol, octyl phenol), as well
as the
PAHs
indene[1,2,3-c,d]pyrene, naphthalene, pyrene, benzo[a]anthracene,
benzo[k]fluoranthene and benzo[a]pyrene) and metals (Cu, Fe, Mn, Pb and Zn). Greater
disruption of the sexual endocrine axis occurred in fish of both sexes inhabiting the polluted lake
whose effects were apparently influenced by CYP 1A1 activity and by 17-α-ethinyl oestradiol.
In addition, non-estrogenic mechanisms in the hypothalamus and pituitary glands in male fish
were observed, elicited by endogenous levels and the water concentration of Pb. In contrast, in
females from the less polluted lake, VTG induction was related to exogenous oestrogens. The
disruption of the hypothalamic–pituitary–gonadal axis is a complex process influenced by both
endogenous and exogenous factors and contributes to male feminisation by exposure to EDCs.
Keywords: CYP 1A1; EDCs; Epoxide hydrolase; Metallothioneins ; PAHs ; Sex-linked
response,Vitellogenin
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Ptumporn Muangphra1, Supanyika Sengsai1 and Ravi Gooneratne2. (1Biology Department,
Faculty of Science, Silpakorn University, Nakhon Pathom, Thailand, 2Faculty of
Agriculture and Life Sciences, Lincoln, Canterbury, New Zealand. Email: Ravi.Gooneratne@lincoln.ac.nz). Earthworm biomarker responses on exposure to
commercial cypermethrin. Environmental Toxicology, Volume 30, Issue 5, pages 597–
606, May 2015
Cypermethrin is a synthetic pyrethroid insecticide used worldwide in agriculture, home pest
control, disease vector control, and food safety. It accumulates in soil. Therefore, traces of
cypermethrin may frequently appear in vegetables grown in contaminated soil. There is a push
now to develop biomarkers as early warning indicators of environmental pollution. In this study,
DNA damage (tail DNA%, tail length, and olive tail moment), the micronucleus, neutral red
retention (NRR) time, and pinocytic adherence ability of coelomocytes were investigated
in Pheretima peguana earthworms exposed to cypermethrin in filter paper tests. The NRR time
of earthworm coelomocytes decreased significantly at a concentration of 3.5 × 10−3 µg ·
cm−2 (1/100 LC50) after 48 h exposure, with a highly negative correlation with cypermethrin
concentration. Pinocytic adherence ability of coelomocytes also declined significantly at a
cypermethrin concentration of 3.5 × 10−2 µg · cm−2 (1/10 LC50). The DNA damage to earthworm
coelomocytes (tail DNA%, tail length, and olive tail moment) increased considerably at the
highest concentration (3.5 × 10−1 µg · cm−2) although the correlation between tail DNA% and
cypermethrin concentration was low. Thus, physiological biomarkers were more sensitive than
the genotoxic effects in earthworms exposed to commercial cypermethrin. Although a suite of
earthworm biomarkers could be used to evaluate cypermethrin terrestrial pollution, the NRR test
is easier to conduct and a more sensitive indicator.
Keywords: cypermethrin; earthworm; micronucleus test; comet assay; neutral red retention
time; pinocytic adherence ability
Yasser S. El-Sayed1,*, Dalia H. Samak1, Ismail Y. Abou-Ghanema2 and Magdy K.
Soliman3. (1Department of Veterinary Forensic Medicine and Toxicology, Faculty of
Veterinary Medicine, Damanhour University, Damanhour, Egypt, 2Department of
Veterinary Physiology, Faculty of Veterinary Medicine, Damanhour University,
Damanhour, Egypt, 3Department of Avian and Aquatic Diseases, Faculty of Veterinary
Medicine,
Damanhour
University,
Damanhour,
Egypt.
E-mail:
yasser_tf@yahoo.com,yasser.salim@damanhour.edu.eg). Physiological and oxidative stress
biomarkers in the freshwater monosex Nile tilapia, Oreochromis niloticus L., exposed to
pendimethalin-based herbicide. Environmental Toxicology, Volume 30(4) (2015); 430–438
Fish are relatively sensitive to changes in their surrounding environment, including increasing
pollution. Therefore, the present study was undertaken to evaluate the impact of contamination
with the pendimethalin-based herbicide; Stomp® 50% EC (50% pendimethalin as emulsive
concentrate) on adults of the monosex Nile tilapia Oreochromis niloticus L. A total of 260 fish
with body weights of 90 ± 5.0 g were used in the determination of the 96-h LC50 value and of the
impacts of acute exposure to pendimethalin on physiological parameters, and oxidative stress
and antioxidant biomarkers. The 96-h median lethal concentration (96-h LC50) value of
pendimethalin for monosex Nile tilapia was determined as 4.92 mg/L. Abnormal behavioral
responses of the fish and the toxic symptoms of pendimethalin exposure are described. Acute
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exposure to pendimethalin induced leukocytosis, hyperglobulinemia, and hyperglycemia, but
resulted in nonsignificant changes in other hemato-biochemical parameters. Moreover,
pendimethalin increased lipid peroxidation (LPO) and decreased levels of reduced glutathione
and antioxidant enzymes; superoxide dismutase, catalase, and glutathione reductase in both liver
and gill tissues, in a time-dependent manner, with maximum alterations observed in the gills
rather than the liver. We conclude that although pendimethalin is moderately toxic, it does not
cause hepatorenal toxicity. However, this herbicide pollutant induces major disturbances to the
antioxidant system; induction of oxidative stress and LPO is the proposed toxicodynamic
pathway for such stress.
Keywords: Nile tilapia (Oreochromis niloticus); herbicides; toxicity; biomarkers; lipid
peroxidation
Nien-Hsin Kao1, Ming-Chien Su2, Jheng-Rong Fan2 and Ying-Yung Chung1. (1Department
of Environmental Engineering, Kun Shan University, No. 195, Kun-Da Road, Yun Kan
District, Tainan City, 710, Taiwan, 2Department of Natural Resources and Environmental
Studies, National Dong Hwa University, No. 1, Sec.2, Da Hsueh Rd, Shoufeng, Hualien,
97401, Taiwan. Email: kaon@mail.ksu.edu.tw). Identification and quantification of
biomarkers and polycyclic aromatic hydrocarbons (PAHs) in an aged mixed
contaminated site: from source to soil. Environmental Science and Pollution Research,
Volume 22(10) (2015): 7529-7546
The sources of the spill and the contaminated soils of an aged oil spill contaminated site with
unknown mixed pollutants were investigated by using a set of developed forensic chemical
procedures which include analysis of oil products, site investigation, gas chromatography/mass
spectrometry (GC/MS) screening, biomarker identification, and finally, the confirmation of
pollutants. Adamantanes (17 compounds), 10 bicyclic sesquiterpanes, 6 newly detected
compounds, 16 polycyclic aromatic hydrocarbons, and 10 alkylated naphthalenes compounds in
several gasoline, diesel oil samples, and contaminated soil samples were examined and
quantified. GC/MS method, retention indices, relative response factors, and diagnostic ratio were
used to identify and quantify pollutant compounds. The study revealed the key factors for
distinguishing among gasoline and diesel oil products in the market, created a new set of
retention indices for 10 bicyclic sesquiterpane compounds, and discovered 6 quantifiable
compounds in analysis of fresh oil products. The suggested diagnostic ratios for BSs and the new
compounds in the analysis of the biomarker show the differences among diesel products, link
between the source of pollutants with contaminated soil, and the recognition of the signs of an
aged spill, and the indications of weathering effects.
Keywords: Oil ; Adamantanes ; Bicyclic; sesquiterpanes; PAHs ; Alkylated naphthalenes;
GC/MS
Li Du1, Guangde Li1 , Mingming Liu1, Yanqiang Li1, Suzhen Yin1 and Jie Zhao1. (1College
of Resources and Environment, Key Laboratory of Colleges and Universities in Shandong
Province Agricultural Environment, National Engineering Laboratory for Efficient
Utilization of Soil and Fertilizer, Shandong Agricultural University, 61 Daizong Road,
271018 Taian, China. Email: lgd107@sdau.edu.cn). Biomarker responses in earthworms
(Eisenia fetida) to soils contaminated with di-n-butyl phthalates. Environmental Science
and Pollution Research, Volume 22(6) (2015): 4660-4669
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Di-n-butyl phthalates (DBP) are recognized as ubiquitous contaminants in soil and adversely
impact the health of organisms. Changes in the activity of antioxidant enzymes and levels of
glutathione-S-transferase (GST), glutathione (GSH), and malondialdehyde (MDA) were used as
biomarkers to evaluate the impact of DBP on earthworms (Eisenia fetida) after exposure to DBP
for 28 days. DBP was added to artificial soil in the amounts of 0, 5, 10, 50, and 100 mg kg−1 of
soil. Earthworm tissues exposed to each treatment were collected on the 7th, 14th, 21st, and 28th
day of the treatment. We found that superoxide dismutase (SOD) and catalase (CAT) levels were
significantly inhibited in the 100 mg kg−1 treatment group on day 28. After 21 days of treatment,
GST activity in 10–50 mg kg−1 treatment groups was markedly stimulated compared to the
control group. MDA content in treatment groups was higher than in the control group throughout
the exposure time, suggesting that DBP may lead to lipid peroxidation (LPO) in cells. GSH
content increased in the treatment group that received 50 mg kg−1 DBP from 7 days of exposure
to 28 days. These results suggest that DBP induces serious oxidative damage on earthworms and
induce the formation of reactive oxygen species (ROS) in earthworms. However, DBP
concentration in current agricultural soil in China will not constitute any threat to the earthworm
or other animals in the soil.
Keyword: Di-n-butyl phthalate; Earthworm (Eisenia fetida) ; Antioxidant enzyme; Lipid
peroxidation; Glutathione-S-transferase
Marina Cretich1, George G. Daaboul2, Laura Sola1, M. Selim Ünlü2, Marcella Chiari1.
(1Consiglio Nazionale delle Ricerche, Istituto di Chimica del Riconoscimento Molecolare
(ICRM), Milano, Italy, 2 Electrical and Computer Engineering Department, Boston
University, Boston, MA, USA). Digital detection of biomarkers assisted by nanoparticles:
application to diagnostics. Trends in Biotechnology, Volume 33(6) (2015): 343–351
Single-molecule detection and counting is the new frontier in biomarker analysis. Here, we
report on recent techniques for the digital detection of biomolecules for clinical application. First
we highlight methods based on the immunocapture of proteins onto microparticles, followed by
isolation of individual particles in microenvironments so that a sufficient signal is acquired for
each binding event to make a binary decision, thus dramatically enhancing the signal:noise ratio.
Various approaches are categorized based on the method used for particle confinement in an
isolated microenvironment. We go on to describe methods for the detection of individual
biological nanoparticles as well as the digital detection of proteins by artificial nanoparticle
labels. The discussion of the methods emphasizes the practical considerations and their clinical
applicability.
Keywords: biomarkers,
detection, diagnostics
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Leticia Vidal-Liñána, Juan Bellasb, Noelia Salgueiro-Gonzálezc, Soledad Muniateguic,
Ricardo Beirasd. (a Departamento de Ecoloxía e Bioloxía Animal, Universidade de Vigo,
Estrada Colexio Universitario s/n, 36310 Vigo, Galicia, Spain, b Instituto Español de
Oceanografía, Centro Oceanográfico de Vigo, Apdo.1552, 36280 Vigo, Galicia, Spain, c
Grupo Química Analítica Aplicada (QANAP), Instituto Universitario de Medio Ambiente
(IUMA), Departamento de Química Analítica, Facultade de Ciencias, Universidade da
Coruña, Campus de A Coruña, E-15071 A Coruña, Galicia, Spain, d ECIMAT,
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Universidade de Vigo, Illa de Toralla s.n., 36331 Vigo, Galicia, Spain). Bioaccumulation of
4-nonylphenol and effects on biomarkers, acetylcholinesterase, glutathione-S-transferase
and glutathione peroxidase, in Mytilus galloprovincialis mussel gills. Environmental
Pollution, Volume 200(2015): 133–139
Wild marine mussels, Mytilus galloprovincialis showed a moderate bioaccumulation ability
when exposed to waterborne 4-nonylphenol (4-NP), with a bioconcentration factor (BCF) of
6850 L Kg−1 (dry weight). Kinetic and concentration-response experiments were performed and
three enzymatic biomarkers in mussel gills were measured: Glutathione S-transferase (GST),
glutathione peroxidase (GPx) and acetylcholinesterase (AChE). Exposure of mussels to
environmentally relevant concentrations (25–100 µg L−1) of 4-nonylphenol significantly
inhibited the AChE activity and induced the GST and GPx activities. GST induction was dose
dependent whilst GPx activity showed a less consistent pattern, but in both cases the induction
remained after a 10 d depuration period. Mussels seem capable of eliminating 4-NP from their
tissues through a mechanism involving GST induction.
Keywords: Mytilus galloprovincialis; Biomarkers;
Acetylcholinesterase; Antioxidant enzymes
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Antonella Vitti1, Esther La Monaca2, Adriano Sofo1, Antonio Scopa1, Ann Cuypers2
and Maria Nuzzaci1. (1School of Agricultural, Forestry, Food and Environmental Sciences,
University of Basilicata, Viale dell’Ateneo Lucano, 10, 85100 Potenza, Italy,
2
Environmental Biology, Centre for Environmental Sciences, Hasselt University,
3590 Diepenbeek,
Belgium.
Email: antonella.vitti@unibas.it).
Beneficial
effects
of Trichoderma harzianum T-22 in tomato seedlings infected by Cucumber mosaic
virus (CMV). BioControl, Volume 60(1) (2015): 135-147
The study of the biochemical and molecular mechanisms deriving from the host-pathogenantagonist interaction is essential to understand the dynamics of infectious processes and can be
useful for the development of new strategies to control phytopathogens, particularly viruses,
against which chemical treatments have no effect. In this work, we demonstrate the ability of the
rhizospheric fungus Trichodermaharzianum strain T-22 (T22) to induce defense responses in
tomato (Solanum lycopersicum var.cerasiforme) against Cucumber mosaic virus (CMV, family
Bromoviridae, genus Cucumovirus) strain Fny. A granule formulation containing T22 was used
for treating the plants before, simultaneously or after the CMV inoculation, in order to study the
molecular and biochemical aspects of the interaction between T22 and tomato against the
virus. Reactive oxygen species (ROS) and the genes encoding for ROS scavenging enzymes
were investigated. Histochemical analysis revealed a different increase in the superoxide anion
(TeX) and hydrogen peroxide (H2O2) content in plants infected by CMV alone or in the presence
of T22, confirming the involvement of ROS in plant defense responses. Gene expression
analysis suggested a definite improvement in oxidative stress when plants were treated with T22
after inoculation with CMV. In conclusion, our data indicate that Trichoderma harzianum T-22
stimulates the induction of tomato defense responses against CMV, an action that implies the
involvement of ROS, pointing towards its use as a treatment rather than as a preventive measure.
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Jingjing Wanga, Yan Zhaoa & Yunze Ruana*. (a Hainan Key Laboratory for Sustainable
Utilization of Tropical Bio-resources, College of Agriculture, Hainan University, Haikou,
Hainan, China). Effects of Bio-organic Fertilizers Produced by FourBacillus
amyloliquefaciens Strains on Banana Fusarium Wilt Disease. Compost Science &
Utilization, Volume 23(3) (2015): 185-198
Continuous planting of banana disrupts the micro-ecological balance, resulting in severe
fusarium wilt disease caused by Fusarium oxysporum f. sp. cubense (FOC). In this study, fiftyeight antagonistic bacterial strains were isolated from the rhizosphere soils in fields with
different soil types and cropping histories, four bacterial strains among which identified
as Bacillus amyloliquefaciens, based on 16S rRNA analysis combining with morphological,
physiological, and biochemical properties and possessing best survival and antibiotic abilities
were further selected. Greenhouse experiments showed that these four bacterial strains were
found to observably decrease the fusarium wilt incidence and promote the growth of banana
plants when combined with organic fertilizers, demonstrating an effective management strategy.
An in vitro assessment using cell-free extracts of liquid culture validated that the
four Bacillus antagonists possessed the ability to produce antifungal compounds, including
iturin, surfactin, fengycin, and bacillomycin families, all of which were identified by liquid
chromatograph-mass spectrometer (LC-MS) analysis during the growth of the antagonists. In
addition to lipopeptides, these bacterial strains could also produce volatile antifungal compounds
with significant antagonistic effect against FOC. Thus, the work described herein highlights the
possibility for using the novel bio-organic fertilizers to control fusarium wilt of banana in the
field in the future.

Biocomposting
Davoud Akhzaria*, Behnaz Attaeiana, Abdolhossein Aramib, Farnaz Mahmoodic & Fariba
Aslanid. (a Department of Watershed and Rangeland Management, Malayer
University, Iran, b Department of Watershed Management, Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan, Iran, c Department of
Environmental Management, Malayer University, Malayer, Iran, d Department of
Rangeland Management, Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan, Iran). Effects of Vermicompost and Arbuscular Mycorrhizal Fungi on
Soil Properties and Growth of Medicago polymorpha L.. Compost Science & Utilization,
Volume 23(3) (2015): 142-153
In a greenhouse study, the effects of vermicompost and arbuscular mycorrhizal fungi (AM fungi)
bio fertilizers on soil properties and Medicago polymorpha growth were studied. The experiment
was set up in a completely randomized design in a factorial layout with five replications. The
vemicompost treatment was applied in six different levels, including 0, 15, 30, 45, 60 and 75%
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fertilizer. Further, AM fungi treatment was applied in two levels (inoculating with and without
AM fungi). The results showed a decreasing trend in shoot and root dry weight, potassium
content, total nitrogen content (TNC), leaf area, leaf relative water content (LRWC), and water
holding capacity (WHC) as the vermicompost application rate decreased. In addition, the AM
mycorrhizal fungi inoculation significantly increased shoot and root dry weight, potassium
content, TNC, leaf area, LRWC, and WHC values and decreased soil bulk density across all
vermicompost treatments. However, soil pH and EC were not influenced by AM fungi.
Vermicompost treatments also influenced soil properties, including soil pH, electrical
conductivity (EC), and bulk density. A higher vermicompost application rate significantly
increased soil pH and EC while it decreased soil bulk density. Overall, bio fertilizers showed
positive effects on both soil and plant characteristics and could be recommended for
management practices to improve plant productivity and soil fertility in grazing lands.
Maria Rosaria Provenzanoa*, Vito Carellaa & Anna Daniela Malerbaa. (a Dipartimento di
Scienze del Suolo, della Pianta e degli Alimenti, University of Bari, Bari, Italy).
Composting Posidonia oceanica and Sewage Sludge: Chemical and Spectroscopic
Investigation. Compost Science & Utilization, Volume 23(3) (2015): 154-163
In this article composting of 40% Posidonia oceanica, 20% ligno-cellulosic residues, and 40%
sewage sludge was monitored by retrieving samples every 2 weeks from the composting pile and
by characterizing them both by chemical and spectroscopic analysis in Fourier transform
infrared spectroscopy and fluorescence spectroscopy in the emission mode and as EEM spectra.
Chemical data indicated the occurrence of extended mineralization and stabilization during the
process. The decreasing trend of E4/E6 ratios suggested a progressive humification of the
substrate. Ratios of peaks of aliphatics to aromatics as a function of composting time showed a
decreasing trend due to consumption of aliphatic structures and increase of aromatics during the
process. The trend of fluorescence intensity observed on emission spectra showed an increase up
until 6 weeks and then a decrease until the end of the process, as a consequence of the
decomposition process, which broke down organic macromolecules contained in the fresh
substrate followed by the humification process. EEM spectra of all samples produced a peak D
in the range 345–355ex/437–446em. Samples retrieved at the beginning of the process showed, in
addition, a peak B at 280ex/344em whose disappearance during the process was consistent with
bio-degradation of organic matter. Samples retrieved at the beginning and after 2, 4, 6, 8, 10, and
12 weeks exhibited also a peak C at 255ex/440emwhose fluorescence intensity trend suggested a
progressive humification of the substrates.
Yongqiang Tianab, Liming Chenb, Manli Wubc, Lihong Gaoa, Frederick C. Michel Jr.d &
Warren A. Dickb*. (a Beijing Key Laboratory of Growth and Developmental Regulation for
Protected Vegetable Crops, Department of Vegetable Science, China Agricultural
University, Beijing, China, b School of Environment and Natural Resources, The Ohio
State University/The Ohio Agricultural Research and Development Center, Wooster,
Ohio, USA, c School of Environmental and Municipal Engineering, Xi'an University of
Architecture and Technology, Xi'an, Shaanxi Province, China, d Department of Food,
Agricultural and Biological Engineering, The Ohio State University/The Ohio Agricultural
Research and Development Center, Wooster, Ohio, USA). Windrow Composting of Waste
Paint Sludge Containing Melamine Resins. Compost Science & Utilization, Volume 23(3)
(2015): 199-206
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Melamine resins (MR), widely used in various industries, are thermosetting plastics that have
hard and durable properties. These resins can be introduced into the environment as components
of waste products or via industrial effluents. It is important to seek environmentally friendly
means to recycle, remove, or degrade melamine resins before they are released to the
environment. Waste paint sludge containing MR has been shown to be efficiently composted
under bench-scale conditions. In this study, the impacts of C/N ratios on windrow composting of
waste paint sludge containing MR were evaluated. As composting proceeded, temperature,
concentrations of MR and melamine degradation products (i.e., ammeline, ammelide, and
cyanuric acid) were determined. After 98 days of composting, 87.5, 83.3, 80.9, and 70.1% of the
initial MR were degraded under the treatments with C/N ratios of 30, 33, 35, and 37,
respectively. Degradation of MR was enhanced by relatively low C/N ratios. Significant
amounts of plant nutrients were found in the final composts, while heavy metals were well
below values considered to be of concern regarding surface water quality or crop production. We
conclude that adjusting C/N ratio to approximately 30 in the initial mixtures with oat and hay
straws can increase the degradation of MR and its derivatives during windrow composting of
waste paint sludge containing MR and produce a good quality compost product.
William Seekinsa, Mark Hutchinsonb*, Mark Kingc & George MacDonaldc. (a Maine
Department of Agriculture, S. China, Maine, b University of Maine, Orono, Maine, c Maine
Department of Environmental Protection, Augusta, Maine). Pile Structure in Large
Animal Carcass Compost Piles: Zone Differences in Physical and Chemical
Characteristics. Compost Science & Utilization, Volume 23(2) (2015): 67-86
A project measuring and comparing physical and chemical parameters within different zones of
carcass compost piles built on two different surfaces was conducted in 2011. Physical and
chemical parameters reflect processes within the carcass compost piles. Information gathered
could be useful in improving carcass compost management systems. Previous work has revealed
zones in carcass compost piles that are visually distinguishable (Rynk et al. 1992), however, only
a few of these zones have had their physical and chemical characteristics analyzed. Data
collected from three carcass compost piles on the soil and three on impervious platforms were
analyzed for nutrients, bulk density, moisture, pH, conductivity, and metals. The carcass
compost piles developed an identifiable structure with zones that could be distinguished based
on color, texture, moisture and chemical composition. There was statistical significance between
zones for all measured parameters except total carbon in all piles. This structure appears to help
minimize nitrogen losses by intercepting both soluble N in fluids and gaseous ammonia and
concentrating them in the organic material. Measurements in the bottom zone built on
impervious surfaces only, revealed that water flowing under these piles was a significant
mechanism for nutrient loss.
Saim Ozdemira*, Omer H. Dedea & Ahmet Celebia. (a Department of Environmental
Engineering, Sakarya University, Sakarya, Turkey). Improvement of the Wettability
Properties of Compost Using Seaweed. Compost Science & Utilization, Volume 23(2)
(2015): 87-93
Composting substrate components from a wide variety of organic materials are becoming more
prevalent in ornamental growing medium mixes. Hazelnut husk (HH) and seaweed (HHSW)
composts were investigated for their different hydro-physical roles in substrate dynamics. The
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water repellent material HH was composted either solely or mixed with seaweed (1:1 by
volume) and the hydro-physical properties related to the water retention and wettability of the
two composts were evaluated using the water drop penetration (WDPT) and molarity of ethanol
droplet (MED) tests and contact angle (θ) determination. The addition of seaweed to the HH
compost mixture had positive effects on the water holding capacity, water conductivity, air
porosity, and wettability characteristics compared to pure HH compost. Although both composts
exhibited signs of hydrophobicity under dry conditions, the repellency rate was more severe in
the pure HH compost. The wettability tests results indicate that seaweed improved the
hydrophobicity of HH compost by at least two ranking classes, from severe hydrophobicity to
moderate hydrophobicity. Also, the contact angle reduced from 107° to 103° by composting
seaweed. Seaweed was found to have an influence on the hydrological properties when
incorporated as a compost component with the HH substrate.
Manuel Tejadaa* & Concepción Benítezb. (a Dpto. Cristalografía, Mineralogía y Química
Agrícola, E.T.S.I.A., Universidad de Sevilla, Sevilla, Spain, b Departamento de Química
Agrícola y Edafología, Facultad de Ciencias, Universidad de Córdoba, Campus of
Rabanales, Córdoba, Spain). Application of Vermicomposts and Compost on Tomato
Growth in Greenhouses. Compost Science & Utilization, Volume 23(2) (2015): 94-103
As vermicomposts promote germination, growth, and improved plant yield, they have been
promoted as a viable alternative to peat as container media components for the horticultural
industry. The aim of this article was to compare the effects of two vermicomposts of animal
origin, VCD, and of vegetable origin, VGF, as well as a cotton gin compost (CC), on a
commercial peat-based (P) substrate on the growth of tomato seedlings (Lycopersicum
esculentum cv. Momotaro) under greenhouse conditions. The results showed that the VCD
treatment had the highest values of tomato seedling height, stem diameter, number of leaves per
seedling, and total dry matter, followed by VGF, CC, and P treatments. These results support
previous studies showing that both vermicomposts and compost can be used with very good
results as alternative growth media to peat-based substrates. Nevertheless, the greatest plant
growth values were obtained when applying the VCD and VGF vermicomposts followed by CC
and P, possibly due to the higher mineral element contents of VCD, followed by VGF, CC, and
P, respectively.
Rashmi R. Devia, Prodyut Dhara, Ajay Kalamdhadb & Vimal Katiyara*. (a Department of
Chemical Engineering, Indian Institute of Technology, Guwahati, India, b Department of
Civil Engineering, Indian Institute of Technology, Guwahati, India). Fabrication of
Cellulose Nanocrystals from Agricultural Compost. Compost Science & Utilization,
Volume 23(2) (2015): 104-116
Cellulose nanocrystals have emerged as replacements for man-made fibers to fabricate
environmentally friendly green products. In this work, cellulose nanocrystals (CNCs) of mixed
morphology were synthesized by acid hydrolysis of compost using sulfuric acid. Compost, an
agro-based biomass feedstock, procured from water hyacinth (Eichhornia crassipes), cow dung,
and saw dust (8:1:1) was utilized for the extraction of cellulose, followed by synthesis of CNCs.
Compost was prepared using a rotary drum composter and was utilized for the production of
CNCs. A two-step procedure for the extraction of CNCs was studied. Initial chemical treatments,
including alkali treatment and bleaching, led to the gradual removal of lignin and hemicellulose,
while the subsequent sulphuric acid (40%) hydrolysis step yields CNCs in an aqueous
suspension. The synthesized CNCs have been studied by Fourier transform infrared (FTIR), X54
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ray diffraction (XRD), thermogravimetric analysis (TGA), differential scanning calorimetry
(DSC), and particle size analyzer. The morphology and dimension of nanofibrils were studied by
scanning electron microscopy (SEM), field emission scanning electron microscopy (FESEM),
transmission electron microscopy (TEM), and atomic force microscopy (AFM) techniques,
which showed mixed morphology of rectangular cone type and spherical dimensions.
Fabrication of such mixed morphology was found to be dependent on the selected biomass. The
trace of metal elements present in the biomass was investigated by scanning electron
microscopy-energy dispersive X-ray (SEM-EDX). We report a cost effective and feasible
approach of utilizing inexpensive bioresources for production of value added products like
CNCs, which could find potential application in the fields of healthcare, biomedical engineering,
packaging, etc.
M. H. Voa & C. H. Wangb*. (a Department of Tropical Agriculture an International
Cooperation, National Pintung University of Science and Technology, Pingtung, Taiwan,
b
Department of Plant Industry, National Pintung University of Science and Technology,
Pingtung, Taiwan). Effects of Manure Composts and Their Combination with Inorganic
Fertilizer on Acid Soil Properties and the Growth of Muskmelon (Cucumis melo L.).
Compost Science & Utilization, Volume 23(2) (2015): 117-127
The influences of manure composts and their combination with inorganic fertilizer on soil
properties and growth of muskmelon (Cucumis melo L.) were investigated in a pot experiment in
a nethouse during the autumn–winter season of 2013. The experimental design included 11
treatments and 1 control, and was based on similar amounts of total nitrogen in equivalent
treatments. The treatments were application rates for a pot of 400, 800, and 1200 g of cattle
manure compost (2.1% total N); 336, 672, and 1008 g of poultry manure compost (2.5% total
N); 70 g of NPK (Nitrogen, Phosphorus, Postassium) (12-18-12) fertilizer; and a combination of
both composts with 70 g of NPK fertilizer. The soil chemical properties determined at three
stages (before planting, flowering, and after harvesting) included pH, electrical conductivity
(EC), organic matter content (OMC), mineral-N of soil, and morphological and fruit parameters
of muskmelon. The results showed that the application of manure composts improved pH, EC,
OMC, and mineral-N of the soil at all sampling periods resulting in increasing the productivity
of muskmelon. At equivalent application rates, poultry manure compost resulted in more
efficient muskmelon growth compared to cattle manure compost. Moreover, combined
treatments of NPK fertilizer and organic fertilizer obtained greater muskmelon biomass
compared to simple compost treatments. The treatment of 70 g of NPK fertilizer + 672 g of
poultry manure compost gave the best condition for muskmelon performance by improving soil
chemical properties.
B. Temporal-Laraa*, I. Gómeza, J. Navarro-Pedreñoa & S. Rayaa. (a Department of
Agrochemistry and Environment, University Miguel Hernández of Elche, Elche,
Alicante, Spain). One-Step Extraction Procedure as an Easy Tool for Monitoring a FullScale Composting Plant. Compost Science & Utilization, Volume 23(2) (2015): 128-134
Composting is an efficient technique for managing the increasing production of organic wastes
since it transforms them into a valuable product that can be applied to soil to improve it.
However, it is necessary to ensure the adequate properties of this product for a proper
agricultural or environmental application. Various parameters have been proposed as estimators
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of the evolution of the composting process, nevertheless there is a lack of easy techniques with a
wide application range for monitoring it. This study evaluated some parameters that can be used
to test compost evolution in samples of composted sewage sludge under full-scale conditions.
Total extractable carbon (TEC) by alkaline solution of sodium pyrophosphate, humic acids
(HA), fulvic acids (FA), and the ratio of them (HA/FA) were obtained by a one-step extraction
procedure. Results were compared with those obtained after an official extraction method for the
same parameters. Total organic matter was calculated by calcination (TOM%). The objective
was to assess the usefulness of the one-step extraction as an easy and cheap tool for monitoring
the composting process. The results indicate that both extraction procedures show a statistically
significant correlation between them and with TOM%. Therefore, TEC obtained by the one-step
extraction procedure can provide useful information about the evolution of the composting
process of compost samples with the easiest methodology.
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). Influence of Long-Term (9 yr) Composted and Stockpiled
Feedlot Manure Application on Selected Soil Physical Properties of a Clay Loam Soil in
Southern Alberta. Compost Science & Utilization, Volume 23(1) (2015): 1-10
Land application of composted feedlot cattle (Bos taurus) manure may have differential effects
on soil physical properties compared to stockpiled manure because of the differences in the
composition, particle size, and decomposability of these materials. Our objective was to
determine the effect of long-term (9 yr) composted (CM) versus stockpiled (SM) manure
application on selected soil physical properties. Intact soil cores were taken from CM, SM, and
unamended control treatments from a long-term field experiment in the fall of 2007. Soil bulk
density, plant available water (PAW), and soil water retention and hydraulic conductivity at low
(0–34 kPa) water potentials were determined on the soil cores. Water retention at the 0 to 10 cm
depth was significantly (P ≤ 0.05) greater for SM than CM between -5 and -34 kPa, suggesting
an increase in transmission and storage pores in the SM treatment. In contrast, water retention at
the 10 to 20 cm depth was greater for CM than SM at -1 and -5 kPa, indicating an increase in
transmission pores for this treatment. Based on the results of our study, application of CM
instead of SM will likely not improve most soil physical properties measured, with the exception
of water retention at certain water potentials in the top two depths. However, organic
amendments will likely improve most soil properties measured compared to unamended soils.
Lukkhana Benjawana*, Seksant Sihawongb, Watcharapol Chayaprasertc & Warunsak
Liamlaemd. (a Faculty of Agriculture at Kamphaengsaen, Kasetsart University, Nakhon
Pathom, Thailand, b National Agricultural Machinery Center, Kasetsart University,
Nakhon Pathom, Thailand, c Faculty of Engineering at Kamphaengsaen, Kasetsart
University, Nakhon Pathom, Thailand, d Faculty of Engineering, Thammasat University,
Pathum Thani, Thailand). Composting of Biodegradable Organic Waste from Thai
Household in a Semi-Continuous Composter. Compost Science & Utilization, Volume 23(1)
(2015): 11-17
An 80-L prototype of a home composter was designed to be possibly applied in households with
4–6 members. Biodegradable waste generation was assumed to be 1–2 kg d−1. The composter
consisted of a waste chamber, a pair of 12-cm diameter aeration fans, and an agitator. Five
experiments with various feeding rates, mixing frequencies, and composting periods were
conducted using a semi-continuous compost process under partially aerobic conditions. Tested
56
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were a feeding rate of 1 or 2 kg d−1 and a stirring frequency of 12 or 24 times d−1, the organic
content of the compost was 58%–78%, and total nitrogen, phosphorus, and potassium were
1.3%–1.9%, 0.1%–0.2%, and 0.5%–1.0%, respectively. The compost was dark brown and
odorless. The compost all passed a 12.5-mm mesh, while over 85% passed a 2-mm mesh. It is
suggested that with a feeding rate of 1–2 kg d−1 the composting period should be 30 d. If the
composting period has to be as short as 15 d, the feeding rate should be only 1 kg d−1.
Katherine Bravoa*, Elena Baldia, Graziella Marcolinia, Giovambattista Sorrentia, Antonio
Cellinia, Maurizio Quartieria, & Moreno Tosellia. (a Department of Agricultural Sciences,
University of Bologna, Viale Fanin, Bologna, Italy). Response of Hybrid Peach × Almond
Trees to Increasing Rate of Soil-Applied Urea and Compost Nitrogen. Compost Science &
Utilization, Volume 23(1) (2015): 18-29
The aims of the present study were to verify that high mineral N, specifically nitrate, may reduce
plant growth by inducing a toxic effect on plants. GF667 plants were fertilized with urea or
compost at rising rates of N (mg kg−1): 0, 200, 500, and 1000. At 8, 37, and 94 days after
fertilization, plant growth, tissue N, root starch concentrations, electrolyte leakage (E. L.),
superoxide dismutase (SOD), and catalase (CAT) enzymes were measured. Unlike compost,
urea application promoted a linear increase of soil nitrate and ammonium during the experiment.
Plant growth responded to urea-N application rates according to a second degree function with
the highest plant biomass found at a urea-N rate between 200 and 500 mg N kg−1; and higher
rates decreased plant growth. SOD and CAT showed no response to source and rate of N, while
E. L. was higher in roots fertilized with urea-N.
S. D. Logsdona* & R. W. Malonea. (a USDA-ARS, NLAE, Ames, Iowa). Surface Compost
Effect on Hydrology: In-Situ and Soil Cores. Compost Science & Utilization, Volume 23(1)
(2015): 30-36
Compost increases water-holding capacity and total porosity. Improved soil structure may
increase volume of macropores, allowing better drainage, air-exchange, and root growth. The
purpose of this study was to compare water retention curves and hydraulic conductivity for
packed columns with and without additions of surface compost. Columns packed with subsoil
(around 60 cm long) had either compost or topsoil added to the surface. Tensiometers and hydra
probes monitored soil pressure head and water content during three wetting and evaporation
cycles. The columns with compost had significantly smaller bulk density at the surface than
columns with topsoil (0.87 versus 1.34 g cm−3). Surface compost amendment resulted in more
water when satiated (0.617 versus 0.422 m3 m−3) and at −100 cm head (0.377 versus
0.276 m3 m−3) than for topsoil at the surface, indicating a greater fraction of larger pores for the
compost amended. Whole column infiltration rate was significantly faster for columns with
compost than without (1.46 versus 1.11 cm min−1); however, saturated hydraulic conductivity
(rate water flows through soil) on soil cores was not significantly affected by compost. Subsoil
water flow and drainage was not significantly affected by surface compost. For the subsoil, insitu column drying was significantly drier than core drainage at the wet end. There were no
significant differences in whole column or surface water retention or evaporation rate. Perhaps
the trend towards better water-holding capacity in the compost treatment was offset by larger
pores and faster drainage, resulting in no significant difference between compost and topsoil.
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Abdelouahed El Faiza, Loubna El Felsa, Abdelilah Meddicha, Ahmed Ouhammoua, Moha
Taourirteb & Mohamed Hafidia*. (a Laboratoire Ecologie et Environnement (Unité associée
au CNRST, URAC 32, Unité associée au CNERS), Faculté des Sciences Semlalia,
Université Cadi Ayyad, Marrakech, Morocco, b Laboratoire de chimie Bio-organique et
Macromoléculaire, Faculté des Sciences et Techniques-Guéliz Université Caddi Ayyad,
Marrakech, Morocco). Assessment of Biodegradation of Oleandrin during Co-composting
of Nerium oleander L. Wastes. Compost Science & Utilization, Volume 23(1) (2015): 37-47
Variations in the levels of the highly toxic oleandrin molecules were studied during composting
of Nerium oleander L. waste mixed with clippings of the grass Pennisetum clandistenum L. The
thermophilic phase is characterized by a rise in temperature, which reached 70°C. After 150 days
of co-composting, the C/N ratio was 11, the pH was 8, the NO3−/NH4+ ratio was greater than 1
and overall decomposition reached 70%. During the successive stages of co-composting,
oleandrin concentrations were monitored by HPLC. The relative abundance of oleadrin was
26.84% at T0 with 10% abatement during the first month and 90% after two months
(stabilization phase), reaching 100%, i.e., total removal after 90 days of co-composting
(maturation phase). The biodegradation of the toxic substance was largely attributed to the
activity of actinomycetes and fungi. The germination index of lettuce and watercress seeds
exceeded 50% after 90 days and reached 95% after 150 days, confirming that the final compost
was mature, stable, and free from phytotoxicity in spite of the highly poisonous starting material.
Barbara De Luciaa* & Giuseppe Cristianoa. (a Department of Agro-Environmental and
Territorial Sciences (DISAAT), University of Bari Aldo Moro, Bari,Italy). Composted
Amendment Affects Soil Quality and Hedges Performance in the Mediterranean Urban
Landscape. Compost Science & Utilization, Volume 23(1) (2015): 48-57
The influence of increasing rates (0, 15, 30, and 45%) of composted sewage sludge (CSS) in the
plantation hole on both urban soil properties and three native Mediterranean woody hedge
growth was monitored over a two-year period after establishment. The results indicate that the
urban soil physical characteristics were positively influenced by the compost: the highest CSS
rate showed an increase in both moisture and infiltration values. The chemical properties of the
amended soils were also directly affected by the CSS rate, but the compost effect on organic
matter, N and K contents decreased over time. At the end of the trial, the hedge grown on the
30% CSS rate showed significantly higher dry weight values compared to the 45% CSS. The
growth response to the compost rates of the three species was not similar: mock privet presented
hedges with higher dry weight value than the Mediterranean buckthorn mean value, whereas the
lowest ones were found in Tarentum myrtle. Phillyrea, in our experimental conditions,
developed regularly not being stressed by the presence of high pH values (45% compost rate); it
encourages, in the the Mediterranea basin, sustainable landscaping and xerogardening. The
results proved that, compared to urban non amended soils, the amended ones are more suitable to
the hedge growth; therefore, a plan of hedge establishment based on the use of composted sludge
as amendment for sclerophyllous could be feasible and, what is more, helpful to mitigate the
environmental impact of organic waste disposal.
Ana González-Marcosa, Fernando Alba-Elíasa* , F. J. Martínez-de-Pisóna, Javier AlfonsoCendónb & Manuel Castejón-Limasb. (a Department of Mechanical Engineering,
University of La Rioja, La Rioja, Spain, b Department of Mechanical, Computing and
Aerospace Engineering, University of Leon, Leon, Spain). Composting of Spent Mushroom
Substrate and Winery Sludge. Compost Science & Utilization, Volume 23(1) (2015): 58-65
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Production of mushrooms and wine has a very significant economic impact on the Region of La
Rioja (Spain). A direct consequence of these activities is the production of large volumes of
agricultural wastes. Since composting may be a viable alternative means to reduce the
environmental problems currently associated with the management of these residues, this article
reports the results that have been obtained from the composting of two types of spent mushroom
substrate and winery sludge. The characteristics of the final product indicated that this
combination of residues results in an organic material that is suitable for application to crops.
Salem Elkahoui1, Naceur Djébali2, Najeh Yaich1, Sana Azaiez1, Majdi Hammami1, Rym
Essid1 andFerid Limam1. (1Laboratoire des Substances Bioactives, Centre de
Biotechnologie de Borj-Cédria, BP-901, 2050 Hammam-Lif, Tunisia, 2Laboratoire de
Physiologie Moléculaire des Plantes, Centre de Biotechnologie, Borj-Cédria, BP-901,
2050 Hammam-Lif, Tunisia. Email: limam_ferid@yahoo.fr). Antifungal activity of
volatile compounds-producing Pseudomonas P2 strain againstRhizoctonia solani.
World Journal of Microbiology and Biotechnology, Volume 31(1) (2015): 175-185
Several volatile organic compounds (VOCs) producing endophyte bacteria were isolated from
the leaves of olive trees and tested for their antifungal activity against several pathogenic fungi.
An antagonistic strain called P2 showed 97 % of homology with Pseudomonas sp. strains on the
basis of its 16S rDNA sequence and biochemical properties. P2 strain drastically inhibited the
growth of Rhizoctonia solani mycelia (86 %) at 5 day-post-confrontation (dpc) and strongly
reduced fungi infection on potato slices at 107 bacteria ml−1 for 3 and 7 dpc. P2 strain was also
positive for protease activity as well as siderophore production. Light microscopy analysis
showed that treatment of R. solani mycelia with P2 strain induced thickening of the cell-wall,
vesiculation of protoplasm and blockage of fungal hyphae branching. VOCs analysis using GC–
MS allowed the detection of two major products with m/z of 93.9910 and 125.9630
corresponding to dimethyl disulfide and dimethyl trisulfide respectively. VOCs-producing P2
strain could be a promising agent in the protection of tuber crops against fungal diseases.
Keywords: Antifungal activity; Potato; Pseudomonas sp. ; Rhizoctonia solani ; Volatile
organic compounds
Bei Liu, Yanxia Li, , Xuelian Zhang, Chenghong Feng, Min Gao, Qiu Shen. (State Key
Laboratory of Water Environment Simulation, School of Environment, Beijing Normal
University, 100875 Beijing, China). Effects of composting process on the dissipation of
extractable sulfonamides in swine manure. Bioresource Technology, Volume 175(2015):
284–290
Effects of composting on the fate of sulfonamides (SAs) in the manure–straw mixture were
explored through a simulation of aerobic composting process. Additionally, factors of
temperature and coexistence of heavy metal Cu that might influence the removal efficiency were
particularly investigated. As shown in the results, the extractable SAs dissipated rapidly during
the composting process. The coexistence of Cu in the composting process might have delayed
the decline of SAs, but the drugs could still be completely removed by the end of the
composting. In contrast to the thermophilic aerobic composting, extractable SAs in airtemperature-placed mixture dissipated much slower and 1.12–1.56 mg/kg could be detected after
35 days of incubation. The results confirmed that temperature could influence the dissipation of
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SAs, which was identified as a more important factor than Cu-coexistence. Hence, thermophilic
aerobic composting is an effective process to eliminate VAs before manure land application.
Keywords: Composting; Antibiotics; Sulfonamides; Dissipation; Cu
J.A. López-González, F. Suárez-Estrella, M.C. Vargas-García, M.J. López, M.M. Jurado,
J. Moreno. (Unit of Microbiology, Department of Biology and Geology, University of
Almería, Agrifood Campus of International Excellence cei A3, 04120 Almería, Spain).
Dynamics of bacterial microbiota during lignocellulosic waste composting: Studies upon its
structure, functionality and biodiversity. Bioresource Technology, Volume 175(2015): 406–
416
An intensive isolation program carried out in three replicated composting piles allowed the
identification of the resident and transient components of the composting microbiome. More
than 4000 bacterial strains were isolated, enzymatically characterized and identified by partial
sequencing of their 16S rRNA gene. While microorganisms isolated under mesophilic conditions
were prominent throughout the process, thermophilic stages gathered the highest total counts and
spore-forming bacteria prevailed at the bio-oxidative phase of composting. Enzymatic
capabilities related to the degradation of polymeric materials were exhibited by most of the
isolates and as a result of these activities, more soluble compounds could be made available to
the entire composting microbiota. A high proportion of isolates showed to be thermotolerant as
they were detected at mesophilic and thermophilic phases. Isolated strains belonged to 187
bacterial species. Biodiversity was greater at the central stages of composting and mesophilic,
thermophilic and cooling phases shared 50% of species.
Keywords: Composting bacterial community; Composting microbiome; Resident and transient
microbiota; Enzymatic functionality; Composting biodiversity

Biopesticides
Kent M. Daane1, Xingeng Wang1, Diego J. Nieto2, Charles H. Pickett3,
Kim A. Hoelmer4, Arnaud Blanchet4 and Marshall W. Johnson5. (1Department of
Environmental Science, Policy and Management, University of California, Berkeley, CA,
USA, 2Department of Biological Sciences, Cañada College, Redwood City, CA, USA,
3
California Department of Food and Agriculture, Sacramento, CA, USA, 4European
Biological Control Laboratory, USDA-ARS, Montferrier, France, 5Department of
Entomology, University of California, Riverside, CA, USA. Email: kdaane@ucanr.edu).
Classic biological control of olive fruit fly in California, USA: release and recovery of
introduced parasitoids. BioControl, Volume 60(3)(2015): 317-330
The establishment of olive fruit fly Bactrocera oleae (Rossi) in California, USA instigated a
classical biological program. This study reports the release and recovery of two solitary larval
endoparasitoids, Psyttalia humilis Silvestri and Psyttalia lounsburyi (Silvestri) imported from
sub-Saharan Africa, and released in five coastal and three inland counties in California, USA.
Both parasitoid species were recovered post-release within the same fruit season and dispersed
up to 1,500 m from a release location. P. lounsburyi was recovered post-release the following
fruit seasons at numerous sites, and up to 945 days after the last release at one site. It is now
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established in California coastal regions, but not at the inland release sites. We discuss
ecological factors and aspects of parasitoid biology that could improve or impede the permanent
establishment of olive fruit fly parasitoids in California.
Keywords: Bactrocera oleae;
adaptability ; Host specificity
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Pteromalus;

Biological control;

Climatic

Rosa Gabarra1, Jordi Riudavets1, Gustavo A. Rodríguez1, Juli Pujade-Villar2 and
Judit Arnó1. (1IRTA, Ctra. Cabrils Km 2, 08348 Cabrils, Spain, 2Departament de Biologia
Animal, Facultat de Biologia, Universitat de Barcelona, Avda. Diagonal 645,
08028 Barcelona, Spain. Email: judit.arno@irta.cat). Prospects for the biological control
of Drosophila suzukii. BioControl, Volume 60(3) (2015): 331-339
The invasive pest Drosophila suzukii (Matsumura) (Diptera: Drosophilidae) causes serious
economic damage in several soft fruit crops. This study aimed (1) to identify naturally occurring
parasitoids and predators of this pest in North East Spain and (2) to get preliminary data on their
potential as pest biological control agents. Two parasitoid species were found spontaneously
parasitizing D. suzukii: Pachycrepoideus vindemmiae (Rondani) (Hymenoptera: Pteromalidae)
and Trichopria cf. drosophilae Perkins (Hymenoptera: Diapriidae). Both species were found
repeatedly through the survey period and successfully reproduced in the laboratory on D.
suzukii pupae. In addition, both species strongly reduced adult emergence of D. suzukiifrom
infested fruits. Regarding predators, Orius laevigatus (Fieber) (Hemiptera: Antochoridae) were
able to feed on D. suzukii eggs but not on larvae whereas the soil predator Labidura
riparia Pallas (Dermaptera: Labiduridae) consumed D. suzukii larvae and pupae and was
effective in reducing pest populations in laboratory tests.
Keywords: Spotted wing; Drosophila; b Berry fruits; Pest reduction; Natural enemies;
Natural control
Alberto Pozzebon1, Andrea Boaria1 and Carlo Duso1. (1Department of Agronomy, Food,
Natural Resources, Animals and Environment (DAFNAE), University of Padua, Viale dell’
Università 16, Legnaro, 35020 Padua, Italy. Email: alberto.pozzebon@unipd.it). Single
and combined releases of biological control agents against canopy- and soil-dwelling
stages of Frankliniella occidentalis in cyclamen. BioControl, Volume 60(3) (2015): 341350
Frankliniella occidentalis is a major pest in agriculture. Problems with its control are mainly due
to pupation in the soil and resistance to insecticides. Biological control agents (BCA) can be
used against thrips pests as an alternative to conventional insecticides. We evaluated the
effectiveness of a number of BCA for control of F. occidentalis in cyclamen under greenhouse
conditions. Three BCA (Amblyseius swirskii, Neoseiulus californicus and Orius laevigatus)
were applied to the canopy and two (Macrocheles robustulusand Steinernema feltiae) to the soil
in single and combined releases. Results showed that applications of predatory mites and
nematodes achieved good control of F. occidentalis. Unsatisfactory control was obtained using
O. laevigatus. The use of nematodes determined the extinction of thrips, but with a delay. The
combination of nematodes in the soil and predatory mites in the canopy caused a more prompt
reduction of thrips in flowers.

Abstract Vol. No. 26, June 2015

61

Department of Environmental Science, KU

Keywords: Frankliniella occidentalis; Biological control; Amblyseius swirskii ; Neoseiulus
californicus ; Macrocheles robustulus ; Steinernema feltiae
Cheusi Mutawila1, Francois Halleen2 and Lizel Mostert1. (1Department of Plant Pathology,
University of Stellenbosch, Private Bag X1, Matieland, 7600, South Africa, 2Plant
Protection Division, Agricultural Research Council Infruitec-Nietvoorbij, Private Bag
X5026, Stellenbosch, 7599, South Africa. Email: cheusi.mutawila@monsanto.com).
Development of benzimidazole resistantTrichoderma strains for the integration of
chemical and biocontrol methods of grapevine pruning wound protection. BioControl,
Volume 60(3) (2015): 387-399
In the protection of grapevine pruning wounds from trunk pathogen infection, fungicides provide
mainly short term protection while biocontrol agents provide mainly long term protection. The
integration of fungicide and biological wound protection could provide better wound protection,
but is limited by the susceptibility of the biocontrol agents to the fungicides. Stable
benzimidazole resistant mutants were generated by gamma irradiation (250 Gy) from three wildtype Trichoderma Pers. isolates (UST1, UST2 and T77) shown to provide wound protection.
The wild-type Trichoderma isolates were found to be naturally resistant to thiophanate methyl
while mycelial growth was completely inhibited by 2.5 µg ml−1 of benomyl and carbendazim.
There was no reduction in biological fitness and in vitro antagonist activity for mutants
generated from UST1 and UST2 while the mutant from T77 had reduced fitness and antagonistic
activity compared to its wild type. The wild type and the mutant of UST1 were further tested in
the field and significantly (P < 0.001) reduced pruning wound infection by Phaeomoniella
chlamydospora (W. Gams, Crous, M.J. Wingf. & Mugnai) Crous & W. Gams, when applied
alone and in combination with thiophanate methyl and carbendazim, respectively. The
combination of the mutant UST1 with carbendazim gave the highest reduction of infection
compared to the rest of the treatments when P. chlamydospora was inoculated 24 h after
pruning. The Trichoderma transformants generated in this study can be applied in combination
with benzimidazole fungicides for a more effective and sustainable wound protection.
Keywords: Gamma irradiation; Biocontrol; Grapevine trunk diseases; Trichoderma atroviride
Jiumoni Lahkar1, Siddhartha Narayan Borah1, Suresh Deka1 and Giyasuddin Ahmed2.
(1Environmental Biotechnology Laboratory, Institute of Advanced Study in Science and
Technology, Paschim Boragaon, Gorchuk, Guwahati, 781035, India, 2Department of
Biotechnology,
Gauhati
University,
Guwahati,
781014,
India.
Email:
jiumonilahkar@gmail.com).
Biosurfactant
of Pseudomonas
aeruginosa
JS29
against Alternaria solani: the causal organism of early blight of tomato. BioControl,
Volume 60(3)(2015): 401-411
Alternaria solani (Ellis & Martin) is the causal organism of early blight of tomato (Solanum
lycopersicum L.), considered to be one of the most destructive diseases in tomato. Currently, the
prevention of the disease outbreak depends on the use of fungicides only. So, an investigation
was carried out to study the biocontrol efficacy of the biosurfactant produced by Pseudomonas
aeruginosa JS29 on early blight of tomato. In vitro studies indicated that the biosurfactant
produced by this bacterial strain inhibits the growth of A. solani by 73 % at a concentration of
3.00 g l−1. In field condition 1.50 g l−1 concentration of crude biosurfactant was sufficient for
complete inhibition of A. solani. The biosurfactant was characterized as rhamnolipid using
Fourier transform infrared spectroscopy and liquid chromatography–mass spectrometry. This is
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the first report showing complete inhibition of early blight disease of tomato caused by A.
solani using a rhamnolipid biosurfactant in field condition.
Keywords: Rhamnolipid; In vitro test ; Pot-assay;
Pseudomonas aeruginosa ; JS29
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Sunil C. Dubey1, 2, Vivek Singh1, Kumari Priyanka1, Balendu K. Upadhyay1 and
Birendra Singh1. (1Division of Plant Pathology, Indian Agricultural Research Institute,
New Delhi, 110 012, India, 2Present address: Division of Plant Quarantine, NBPGR, New
Delhi, 110 012, India. Email: scdube2002@yahoo.co.in). Combined application of fungal
and bacterial bio-agents, together with fungicide and Mesorhizobium for integrated
management of Fusarium wilt of chickpea. BioControl, Volume 60(3) (2015): 413-424
An integrated management strategy involving fungal (Trichoderma harzianum) and bacterial
(Pseudomonas fluorescens and Bacillus species) antagonists, rhizobacterium and a fungicide was
developed for the management of chickpea wilt caused by Fusarium oxysporum f. sp. ciceris
(Foc). PGPR strain P. fluorescens 80 (Pf 80) and Bacillus species (Bskm 5) caused the highest
mycelial growth inhibition. Pf 80 was found to be compatible with T. harzianum
and
Mesorhizobium ciceri. The fungicides Vitavax, Topsin M, Thiram, Ridomil MZ 72, Captaf and
Indofil M 45 inhibited growth of Foc and were found to be compatible withT. harzianum.
Pf 80 and M. ciceri were insensitive to the fungicides including Vitavax power. The
combination of seed dressing formulation Pusa 5SD developed from T. harzianum, Pf 80, M.
ciceri and Vitavax power provided maximum protection to emerging seedlings. The seeds
treated with Pusa 5SD + Pf80 + M. ciceri + Vitavax power provided the highest germination,
grain yield and the lowest wilt incidence in pot and field experiments.
Keywords: T. harzianum; P. fluorescens ; Fungicide; Chickpea wilt; Management
Chiara Ferracini1,
Elena Gonella1,
Ester Ferrari1,
Matteo Alessandro Saladini1,
Luca Picciau1, Federica Tota1, Marianna Pontini1 and Alberto Alma1. (1Department of
Agricultural, Forest and Food Sciences (DISAFA), University of Torino, Largo Paolo
Braccini 2, 10095 Grugliasco, TO, Italy. Email: chiara.ferracini@unito.it). Novel insight
in the life cycle of Torymus sinensis, biocontrol agent of the chestnut gall wasp.
BioControl, Volume 60(2) (2015): 169-177
Torymus sinensis Kamijo (Hymenoptera: Torymidae) is a biological control agent of the
chestnut gall wasp Dryocosmus kuriphilus Yasumatsu (Hymenoptera: Cynipidae). It is reported
in the literature as univoltine, but in NW Italy it exhibits a prolonged diapause mainly as late
instar larva. Diapause is extended for 12 months, and adults emerge in April as usual, showing a
two-year life cycle. Second year emergence individuals are able to mate, and the presence of
mature eggs was confirmed in females which parasitised fresh chestnut galls, showing the same
parasitism behaviour as first year emergence individuals. Both sexes of second year emergence
individuals proved to be smaller than the univoltine ones according to ovipositor sheath length,
pronotum width, and hind tibia length. Proving evidence of the extended diapause plays an
important role for the establishment of T. sinensis especially in the first years after its release.
Future studies are needed to clarify the factors which trigger off this response.
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Keywords: Torymus sinensis; Prolonged diapause; Biological control agent; Chestnut gall
wasp
Isabelle Eisele1 and Rainer Meyhöfer1. (1Section Phytomedicine, Institute of Horticultural
Production Systems, Leibniz Universität Hannover, Herrenhäuser Straße 2,
30419 Hannover,
Germany.
Email:
meyhoefer@ipp.uni-hannover.de).
Adding
“personality” to biocontrol: characterization and suitability of microsatellites for
sibship reconstruction in the aphid parasitoid Diaeretiella rapae. BioControl, Volume
60(2) (2015): 189-197
Efficiency of natural enemies in pest control in the field frequently shows high degree of
variability, making it difficult to propose reliable biocontrol strategies. Due to the small size of
many beneficals, underlying mechanisms are difficult to evaluate. In the present study the
potential of molecular markers to reconstruct individual foraging decisions of a small parasitoid
species unsuitable for direct tracking, i.e. Diaeretiella rapae (M`Intosh) (Hymenoptera:
Braconidae), a primary parasitoid of the cabbage aphid Brevicoryne brassicae (Linnaeus)
(Hemiptera: Aphididae), was evaluated. Nine newly designed microsatellite primer pairs were
tested for their reliability in parentage analysis. Therefore, several families of D. rapae with
four to six daughters and high or low degree of inbreeding were established in the lab.
Individuals were genotyped and parentage and sibship analysis was calculated with the software
COLONY. The results indicated that 91 % of the 85 genotyped offspring from all families have
been assigned to the correct family when all nine microsatellite loci have been used and 86 %
when only six microsatellite loci have been used. Even in families with high degree of
inbreeding up to 87 % of the offspring could be assigned correctly. In conclusion, the sibship
analysis of D. rapae provides reliable results, especially with all nine selected microsatellite
loci. Therefore it will be a valuable tool to reconstruct individual foraging decisions and
characterize parasitoid “personality” in the field to improve biological control strategies.
Keywords: Molecular marker; Parentage; Sibling analysis; COLONY software; Foraging
behaviour; Braconidae
Ivo Oliveira1, José A. Pereira1, Teresa Lino-Neto2, Albino Bento1 and Paula Baptista1.
(1CIMO/School of Agriculture, Polytechnic Institute of Bragança, Campus de Santa
Apolónia, Apartado 1172, 5301-854 Bragança, Portugal, 2Centre for Biodiversity
Functional and Integrative Genomics (BioFIG), Plant Functional Biology Centre,
University
of
Minho,
Campus
de
Gualtar,
4710-057 Braga,
Portugal.
Email: pbaptista@ipb.pt). Plant-mediated effects on entomopathogenic fungi: how the
olive tree influences fungal enemies of the olive moth, Prays oleae. BioControl, Volume
60(1) (2015): 93-102
The community of entomopathogenic fungi associated with the olive moth Prays oleae is
specific for each generation of this insect. The entomopathogen Beauveria bassiana is almost
exclusive to the phyllophagous or leaf generation, whereas Paecilomyces formosa mainly
occurs in the carpophagous or fruit generation. The main objective of this work was to evaluate
olive plant-mediated effects on the development (germination, growth, sporulation and spore
viability) of both entomopathogens. While B. bassiana was strongly inhibited by olives,
P. formosa development was more restricted by leaves. These inhibitory effects were caused by
both volatile and diffusible compounds produced by olives and leaves. Specifically, the effects
of two leaf volatile compounds, (Z)-3-hexen-1-ol and (Z)-3-hexenyl acetate were studied. The
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results suggest that olive plant organs affect entomopathogens by controlling their abundance
and function, which may partly explain the occurrence of a fungal species in a specific P. oleae
generation.
Keywords: Beauveria bassiana ; Paecilomyces formosa ; Olive tree organ preference;
Volatiles ; Diffusible compounds
Antonio Mauro1, Paola Battilani1 and Peter J. Cotty2. (1Institute of Entomology and Plant
Pathology, Università Cattolica del Sacro Cuore, Via Emilia Parmense 84, 29122 Piacenza,
Italy, 2U.S. Department of Agriculture-Agricultural Research Service, School of Plant
Sciences, The University of Arizona, Forbes Building, Room 303, 1140 East South Campus
Drive, Tucson, AZ 85721, USA. Email: antomau14@libero.it). Atoxigenic Aspergillus
flavus endemic to Italy for biocontrol of aflatoxins in maize BioControl, Volume 60(1)
(2015): 125-134
Effective biological control of aflatoxin-producing Aspergillus flavus with atoxigenic members
of that species requires suitable A. flavus well adapted to and resident in target agroecosystems.
Eighteen atoxigenic isolates of A. flavus endemic in Italy were compared for ability to reduce
aflatoxin contamination of maize in laboratory studies. Reduction in aflatoxin B1 concentrations
ranged from 61 to 90 % with the most effective five atoxigenics, belonging to five different
vegetative compatibility groups, causing reductions similar to, or greater than, those achieved by
an atoxigenic that is the active ingredient in a product registered in the USA for aflatoxin
management. The atoxigenic isolates were effective against each of the six Italian aflatoxinproducers tested and both with equal proportions of toxigenic and atoxigenic isolates and when
atoxigenic isolates were only inoculated at 25 % the concentration of toxigenic. Equal
proportions provided the highest percent reduction in contamination, but at the 4:1 ratio
atoxigenics were the most efficient. The identified atoxigenic isolates will be of value as active
ingredients in biocontrol products for reduction of aflatoxins in maize produced on the Italian
Peninsula.
Keywords: Aflatoxin; AFB1 reduction ; VCGs ; Competition; Biocontrol; Biopesticides
Saeedeh Javara, Rozi Mohameda, Ahmad Said Sajapa, Wei-Hong Laub. (a Department of
Forest Management, Faculty of Forestry, Universiti Putra Malaysia, 43400 UPM Serdang,
Selangor, Malaysia, b Department of Plant Protection, Faculty of Agriculture, Universiti
Putra Malaysia, 43400 UPM Serdang, Selangor, Malaysia). Expression of pathogenesisrelated genes in Metarhizium anisopliae when infecting Spodoptera exigua. Biological
Control, Volume 85(2015): 30–36
Characterization of pathogenesis genes of Metarhizium anisopliae, will provide better
understanding of the role of these genes during pathogenesis. The expression profiles of
pathogenesis-related genes encoding for a subtilisin-like protease (PR1), two types of chitinases
(CHI2 and CHI3), and a peptide synthetase (PES) were studied during the different stages of M.
anisopliae infection in Spodoptera exigua larvae using quantitative real-time RT-PCR.
Sampling were at 0, 2, 12, and 24 h after infection, when the infected larvae reached the
moribund stage (36 h), when mycelia emerged from the cadavers, when few conidia had formed
on the mycelia, and when the cadavers were covered by conidia. For comparison, conidia and
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mycelial samples harvested from culture media were also included. Among the studied
genes, PR1expression was detected early at 2 h after infection and increased as the infection
progressed. CHI2 and CHI3 expressions were detected 12 h after infection and when the
mycelia
emerged
from
cadavers,
respectively.
The
expression
levels
of PR1, CHI2 and CHI3 genes increased significantly at the beginning of conidiogenesis on
cadavers, but decreased at later stages. As expected, their expressions in pure fungal propagules
were at very low levels. For PES gene, fold changes were not significant between different
samples (less than onefold), indicating it might not have a major role in infecting stages. High
expression levels of PR1, CHI2, and CHI3 genes during the post-mortem hyphal growth and
conidiation stages of M. anisopliae clearly indicate the importance of these genes during the
saprophytic phase of this fungus on host insect.
Keywords: Armyworm; Chitinase; Entomopathogen; Subtilisin-like protease; Peptide
synthetase
Xiangkun Meng, Junjie Yu, Mina Yu, Xiaole Yin, Yongfeng Liu. (Institute of Plant
Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China). Dry
flowable formulations of antagonistic Bacillus subtilis strain T429 by spray drying to
control rice blast disease. Biological Control, Volume 85(2015): 46–51
Dry flowable formulations of Bacillus subtilis strain T429 with fungicidal activity against the
rice blast fungusMagnaporthe grisea were synthesized by spray drying. Inert ingredients
including wetting agents, dispersants, disintegrants, and adhesives that show good
biocompatibility with B. subtilis T429 were obtained. The formulations were optimized by a
four-factor and three-level orthogonal experiment. The optimal contents of the wetting agent
AEO-5, dispersant NNO, disintegrant (NH4)2SO4, and adhesive CMC-Na were 1%, 9%, 5%, and
1% respectively, the filler kaolinite supplemented to 100%. The mixture was suspended in the
fermentation broth of T429 at a ratio of 20% (m/v). After being ground in a ball mill for 3 h, the
suspension was spray-dried, and the dry flowable formulations were obtained. The formulation
showed good physical characteristics, such as high dispersibility and viability. After 12 months
of storage at room temperature, it revealed long shelf life and high viability. Field tests in rice
crops illustrated that dry flowable formulations at 50 and 75 g/667 m2 concentrations were as
effective as a commercial fungicide in controlling rice blast, control efficiency up to 77.6% and
78.5%, respectively. No significant differences in disease control efficiency were observed
between the formulations and the chemical pesticide tricyclazole (79.5%). Overall, a new shelfstable and effective dry flowable formulation of the biocontrol agent B. subtilisT429 was
obtained by spray drying to control rice blast.
Keywords: Bacillus subtilis; Fungicide; Dry flowable; Rice blast; Spray drying
Ellen C. Lake, Melissa C. Smith, F.A. Dray Jr., Paul D. Pratt. (USDA ARS, Invasive Plant
Research Laboratory, 3225 College Avenue, Fort Lauderdale, FL 33314, USA). Ecological
host-range of Lilioceris cheni (Coleoptera: Chrysomelidae), a biological control agent of
Dioscorea bulbifera. Biological Control, Volume 85(2015): 18–24
Open-field host-specificity testing assesses the host-range of a biological control agent in a
setting that permits the agent to use its full complement of host-seeking behaviors. This form of
testing, particularly when it includes a no-choice phase in which the target weed is killed, may
provide the most accurate assessment of the ecological host-range of an agent. We conducted a
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two-phase field host-specificity test with experienced and naïve adults of Lilioceris cheni
Gressitt and Kimoto (Coleoptera: Chrysomelidae), a biological control agent of Dioscorea
bulbifera L. (Dioscoreales: Dioscoreaceae). We followed field tests with a no-choice laboratory
consumption study with the congeneric plant species that received test feeding in the field, and
an additional field evaluation of spillover risk. Both experienced and naïve adults strongly
preferred D. bulbifera to non-targets in the field. Within 47 h post-release, 90% of the released
beetles that remained in the plots were found on D. bulbifera. In the laboratory no-choice test,
the beetles consumed significantly more D. bulbifera and survived longer on this plant than the
non-targets. All naïve beetles in the Dioscorea sansibarensis and Dioscorea villosa treatments
and 75% of naïve beetles on Dioscorea floridana died within 7 d. Potted plants of the native D.
floridana experienced minor test feeding in the spillover experiment when surrounded by large
populations of L. cheni in the field. At the end of this experiment, L. cheni eggs and/or larvae
were present on 83% of D. bulbifera plants but none of the D. floridana plants. We conclude
that L. cheni is host-specific to D. bulbifera and does not pose a spillover risk to the native D.
floridana.
Keywords: Field host-specificity; Herbivory; Dioscorea bulbifera; Lilioceris cheni; Spillover
damage; Air potato
Philip W. Tippinga, Melissa R. Martina, b, Paul D. Pratta, M.B. Rayamajhia, L.A. Gettysc.
(a USDA-ARS Invasive Plant Research Laboratory, Davie, FL, USA, b US Fish and
Wildlife Service, ARM Loxahatchee Wildlife Refuge, Boynton Beach, FL, USA,
c
University of Florida, Fort Lauderdale Research and Education Center, Davie, FL, USA).
Resource regulation of an invasive tree by a classical biological control agent. Biological
Control, Volume 85(2015): 12–17
The invasive tree Melaleuca quinquenervia experienced substantial declines in growth and
reproduction in response to chronic herbivory by the defoliating weevil Oxyops vitiosa. Plants
subjected to unrestricted defoliation replaced leaves that were more suitable for feeding by the
next generation, a process envisioned by the Resource Regulation Hypothesis which posits that
attack by one generation increases the amount of the preferred host resources for the next,
resulting in a positive feedback loop for the herbivore. The production of juvenile replacement
leaves stimulated additional bouts of oviposition and feeding by O. vitiosa, which ultimately
produced positive effects for the herbivore with negative consequences for the plant. The
addition of water resources to the plant prolonged the positive feedback loop such that more than
twice as many insects were produced on irrigated versus non-irrigated trees. In a more simple,
reassembled food web on M. quinquenervia, the lack of biotic constraints like parasitoids may
have prevented the earlier termination of the feedback loop and thus increased the impact of the
biological control agent on the target. The overall effectiveness of this classical biological
control program can be attributed, in part, to the phenomenon of the target plant’s induced
susceptible response to a herbivore.
Keywords: Oxyops vitiosa; Melaleuca quinquenervia; Classical biological control; Resource
Regulation Hypothesis; Plant compensation; Herbivory
D.K. Bernera, E.L. Smallwooda, M. Vanrenterghemb, C.A. Cavina, J.L. Michaela, B.A.
Shelleya, Tamara Kolomietsc, Lyubov Pankratovac, W.L. Bruckarta, Zhanna Mukhinad.
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(a USDA, ARS, Foreign Disease-Weed Science Research Unit, Fort Detrick, MD 21702,
USA, b Bordeaux Sciences Agro—INRA, Gradignan, France, c All-Russia Research
Phytopathology Institute, B. Vazemy, Moscow Region, Russia, d All-Russia Research
Institute for Biological Means of Plant Protection, Krasnodar, Russia). Some dynamics of
spread and infection by aeciospores of Puccinia punctiformis, a biological control
pathogen of Cirsium arvense. Biological Control, Volume 88(2015): 18–25
Systemic disease of Cirsium arvense caused by Puccinia punctiformis depends on teliospores,
from telia that are formed from uredinia, on C. arvense leaves. Uredinia result from infection of
the leaves by aeciospores which are one main source of dispersal of the fungus. However, factors
governing aeciospore spread, germination, infection, and conversion to uredinia and telia have
not been extensively investigated. In this study, effective spread of aeciospores from a source
area in a field was fitted to an exponential decline model with a predicted maximum distance of
spread of 30 m from the source area to observed uredinia on one leaf of one C. arvense shoot.
However, the greatest number of shoots bearing leaves with uredinia/telia was observed within
12 m of the source area, and there were no such shoots observed beyond 17 m from the source
area. Aeciospore germination under laboratory conditions was low, with a maximum of about
10%. Temperatures between 18 °C and 25 °C were most favorable for germination with
maximum germination at 22 °C. Temperature and dew point data collected from the Frederick,
MD airport indicated that optimum temperatures for aeciospore germination occurred in late
spring from about May 18 to June 20. Dew conditions during this period were favorable for
aeciospore germination. A total of 122 lower leaves, 2 per shoot, on 61 C. arvense shoots were
individually inoculated in a dew tent in a greenhouse by painting suspensions of aeciospores
onto the leaves. Of these inoculated leaves, 47 produced uredinia within an average of
21.2 ± 6.9 days after inoculation. Uredinia were also produced, in the absence of dew, on 17
non-inoculated leaves of 12 shoots. These leaves were up to 4 leaves above leaves on the same
shoots that had been individually and separately inoculated. Results of PCR tests for the
presence of the fungus in non-inoculated leaves that were not bearing uredinia, showed that 44
leaves above inoculated leaves on 27 shoots were positive for the presence of the fungus. These
leaves were up to 5 leaves above inoculated leaves on the same shoot. Uredinia production and
positive PCR results on leaves above inoculated leaves on the same shoot indicated that
aeciospore infection was weakly systemic. In other tests in which all leaves of plants were sprayinoculated with aeciospores, uredinia were produced by 10 days after inoculation and converted
to telia and sole production of teliospores in about 63 days after inoculation. Successful systemic
aeciospore infections in late spring would be expected to result in uredinia production in excess
of a 1:1 ratio of aeciospore infections to uredinia and ultimately telia production in late summer.
In this manner, systemic aeciospore infections would promote increased density of telia that lead
to systemic infections of roots in the fall.
Keywords: Biological control; California thistle; Canada thistle; Creeping thistle; Systemic rust
disease
Iakovos S. Pantelides, Ourania Christou, Maria-Dimitra Tsolakidou, Dimitris Tsaltas,
Nicolas Ioannou. (Department of Agricultural Sciences, Biotechnology and Food Science,
Cyprus University of Technology, 3603 Limassol, Cyprus). Isolation, identification and in
vitro screening of grapevine yeasts for the control of black aspergilli on grapes. Biological
Control, Volume 88(2015): 46–53
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Antagonistic yeasts were isolated from the surface of grape berries cv. “Cabernet sauvignon”
and “Maratheftiko” from six vineyards in Cyprus and identified at species level using molecular
methods. The identification revealed that the yeast isolates belonged to seven taxonomically
distinct groups: Aureobasidium pullulans, Cryptococcus magnus, Hanseniaspora uvarum,
Candida zeylanoides, Candida sake, Rhodotorula mucilaginosa and Pseudozyma aphidis. A
total of 55 yeast isolates were evaluated in a preliminary screening test on agar to select isolates
exhibiting inhibition against an ochratoxigenic strain ofAspergillus tubingensis. Thirty-three
yeast isolates were selected for their antisporulant activity on A. tubingensis and their ability to
reduce the growth of fungal mycelium. These isolates were assayed by a detached berry test for
their ability to inhibit infection by the ochratoxigenic strain of A. tubingensis. Twenty-eight
yeast isolates belonging to three species, namely 25 isolates of A. pullulans, 2 isolates of C.
magnusand 1 isolate of C. sake, reduced the A. tubingensis colonization of grape berries. The
highest antagonistic activity was shown by the A. pullulans isolates, with biocontrol efficacies
ranging between 17.1% and 95.7%. The results of this study suggest that antagonist yeasts
potentially effective for biological control of A. tubingensis on grape can be found among the
microbiota associated with grape berries in Cyprus vineyards.
Keywords: Aspergillus section Nigri; Grapes; Epiphytic yeast; Ochratoxin A; Biocontrol;
Aureobasidium pullulans
Rafaele Regina Moreira, Louise Larissa May De Mio. (Universidade Federal do Paraná,
Curitiba, Paraná, Brazil). Potential biological agents isolated from apple fail to control
Glomerella leaf spot in the field. Biological Control, Volume 87(2015): 56–63
Glomerella leaf spot (GLS) has great impact on apple crops in Paraná/Brazil because the
majority of the orchards in the state are planted with the cultivar ‘Gala’, which is very
susceptible to the disease. The objectives of this study were to evaluate several potential
biological control agents as well as a commercial biocontrol product were applied to apple plants
and compared with mancozeb for control of GLS on leaves and fruit. Test plots included an
experiment station orchard as well as a commercial orchard. In the experimental orchard,
treatments showed different effects between the three crop seasons. In the commercial orchard,
the effects of the biological controls were not significantly different from control in the two areas
evaluated. The commercial biocontrol product showed no effect on GLS in leaves and fruits.
Leaf cover with cells of the antagonists visualized by scanning electron microscopy revealed
flaws in the biofilm, enabling germination and appressoria formation by Colletotrichum.
Keywords: Colletotrichum spp.; Malus domestica; Bacillus spp.; Pseudomonas spp.
F. Caputo, F. Nicoletti, F. De Luca Picione, L.M. Manici. (Consiglio per la Ricerca e la
sperimentazione in Agricoltura (CRA), Research Centre for Industrial Crops, Bologna,
Italy). Rhizospheric changes of fungal and bacterial communities in relation to soil health
of multi-generation apple orchards. Biological Control, Volume 88(2015): 8–17
The study focused on changes of rhizosphere microbial communities in apple trees in long-term
replanted orchards of Central Europe, aiming at developing cropping practices to mitigate
replant problems. It started from the evidence of a previous study which showed that a slight
modification of root-colonizing fungal communities was responsible for a great increase of plant
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growth in soil samples which had previously been subjected to a gamma-irradiation cycle
(25 kGy for 8 h), as compared to that observed in the corresponding untreated native soils.
The study was performed on rhizospheric soil from nine multi-generation apple orchards after a
plant growth assay with M9 rootstock plantlets. PCR-DGGE analysis of soil DNA was
performed to evaluate fungal and bacterial communities in fallow and replanted soils, as well as
corresponding gamma-irradiated samples. Findings showed that rhizospheric fungal and
bacterial communities within apple orchards did not differ according to their position within the
orchard; while, they showed a shift in the gamma-irradiated soils. Pseudomonas fluorescens,
Pseudomonas tolasii, Pseudomonas spp. and Novosphingobium spp. were the bacteria which
were mainly attributed to this change. A shifting in composition of Fusarium communities
toward Fusarium oxysporum and Fusarium equiseti resulted the most linked to the changes at
rhizosphere level after re-colonization; to the contrary, Fusarium venenatum and Fusarium
avenaceum, Truncatella sp. and Gibellolopsis sp., only occurred in native soils. Findings of this
study suggest that disturbance events such as a gamma-irradiation can modify microbial
communities in long-term apple orchards thus allowing a soil re-colonization suitable to increase
soil suppressiveness.
Keywords: DGGE; Disturbance; Fusarium spp.; Permanent crops; Pseudomonas spp.; Replant
problems; Soil suppressiveness
M. Hubbard, R.K. Hynes, K.L. Bailey. (Agriculture and Agri-Food Canada, 107 Science
Place, Saskatoon, SK S7N 0X2, Canada). Impact of macrocidins, produced by Phoma
macrostoma, on carotenoid profiles of plants. Biological Control, Volume 89(2015): 11–22
Phoma macrostoma (Montagne) is a bioherbicide that controls broadleaf weeds such as Canada
thistle (Cirsium arvense L. (Scop.)) and dandelion (Taraxacum officinale Weber ex F.H.
Wigg.), while leaving crop plants, such as wheat (Triticum aestivum L.) and pumpkin
(Cucurbita L. spp), unharmed. The bioherbicidal activity of P. macrostoma is largely due to the
production of phytotoxic secondary metabolites, macrocidins. While macrocidins produce
photobleaching symptoms in susceptible plants, the mechanism(s) by which this occurs are not
known. The hypothesis that macrocidins inhibit carotenoid biosynthesis was tested by comparing
the carotenoid profiles and other physiological parameters of macrocidin-treated Canada thistle,
dandelion, pumpkin and wheat with control plants and plants treated with the known carotenoid
biosynthesis inhibitor, diflufenican. Only in susceptible plants, macrocidins induced
photobleaching symptoms, lowered total chlorophyll content and reduced photosynthetic gas
exchange while increasing the percentage of the carotenoid precursor phytoene. While
diflufenican also led to chlorosis in dandelion and thistles, its impacts differed from those of
macrocidins in that diflufenican-treated dandelion, thistle and pumpkin had increased total
carotenoid and carotenoid precursor content compared to the control. Diflufenican-treated
dandelion and thistle contained 88 ± 3% and 94 ± 2% phytoene, respectively. In contrast,
macrocidins-treated dandelion and thistle (at the higher dose) contained 54 ± 12% and 80 ± 3%
phytoene, respectively, while the controls contained only 4 ± 0.5% and 10 ± 1%. The βcarotene to lutein ratio in diflufenican-treated dandelion or thistles did not differ from that of the
control, while this ratio was reduced in thistles treated with the higher dose of macrocidins. This
paper provides the first proof that macrocidins impact the carotenoid biosynthesis by partially
inhibiting the carotenoid biosynthetic enzyme phytoene desaturase (PDS) and at one or more
other steps in carotenoid biogenesis.
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Keywords: Bioherbicide; Phytotoxins; Mycoherbicide; Resistant and susceptible plants.
Jun-xiang Zhang, Yan-bing Gu, Fu-mei Chi, Zhi-rui Ji, Jian-yuan Wu, Qing-long Dong,
Zong-shan Zhou.. (Research Institute of Pomology, Chinese Academy of Agricultural
Sciences, Xingcheng 125100, Liaoning, China). Bacillus amyloliquefaciens GB1 can
effectively control apple valsa canker. Biological Control, Volume 88(2015): 1–7
Apple valsa canker (AVC), caused by Valsa mali, is one of the most serious diseases of apple
trees in eastern Asia, and the most important factor limiting apple production in China. This
disease is difficult to control by chemical and agricultural measures, thus biocontrol may
constitute a desirable alternative strategy. A Bacillus amyloliquefaciens strain denoted GB1
isolated from ageing cucumber stems, exhibited a strong antagonistic activity against V. mali,
inhibiting significantly the germination of conidia and the growth of hyphae. GB1 conidial
suspensions (above 106 CFU/ml) applied prior to wound inoculation of apple twigs with V. mali
resulted in total inhibition of infection. Strain GB1 colonized xylem and phloem tissues
surrounding the wounds made on apple twigs and formed biofilms over them. Results indicate
that B. amyloliquefaciens GB1 may be a promising agent for the biocontrol of AVC, and
provide new insights into the ability of B. amyloliquefaciens to colonize apple trees.
Keywords: Valsa; Green fluorescent protein (GFP); Biological control; Bacillus; Cytospora
Justin L. Reeves, Dana M. Blumenthal, Julie A. Kray, Justin D. Derner. (USDA-ARS,
Rangeland Resources Research Unit, 8408 Hildreth Rd., Cheyenne, WY 82009, USA).
Increased seed consumption by biological control weevil tempers positive CO2 effect on
invasive plant (Centaurea diffusa) fitness. Biological Control, Volume 84(2015): 36–43
Predicted increases in atmospheric CO2 and temperature may benefit some invasive plants,
increasing the need for effective invasive plant management. Biological control can be an
effective means of managing invasive plants, but the anticipated range in responses of plant–
insect interactions to climate change make it difficult to predict how effective biological control
will be in the future. Field experiments that manipulate climate within biological control systems
could improve predictive power, but are challenging to implement and therefore rare to date.
Here, we show that free air CO2 enrichment in the field increased the fitness ofCentaurea
diffusa Lam., a problematic invader in much of the western United States. However,
CO2enrichment also increased the impact of the biological control agent Larinus
minutus (Coleoptera: Curculionidae) on C. diffusa fitness. C. diffusa plants flowered earlier and
seed heads developed faster with both elevated CO2 and increased temperature. Natural dispersal
of L. minutus into the experimental plots provided a unique opportunity to examine weevil
preference for and effects on C. diffusa grown under the different climate change treatments.
Elevated CO2 increased both the proportion of seed heads infested by L. minutus and,
correspondingly, the amount of seed removed by weevils. Warming had no detectable effect on
weevil utilization of plants. Higher weevil densities on elevated CO2 plants reduced, but did not
eliminate, the positive effects of CO2 on C. diffusa fitness. Correlations between plant
development time and weevil infestation suggest that climate change increased weevil
infestation by hastening plant phenology. Phenological mismatches are anticipated with climate
change in many plant–insect systems, but in the case of L. minutus and C. diffusa in mixed-
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grass prairie, a better phenological match may make the biological control agent more effective
as CO2 levels rise.
Keywords: Climate change; Diffuse knapweed; Larinus minutus; Phenology; Warming
A. Bownes. (Agricultural Research Council – Plant Protection Research Institute (ARCPPRI), Private Bag X6006, Hilton, 3245, South Africa, School of Life Sciences, University
of KwaZulu-Natal, Scottsville, 3209, South Africa). A comparison of host range and
performance of congeneric leaf-mining flies, Hydrellia pakistanae (Diptera: Ephydridae)
and Hydrellia sp., two candidate biological control agents for the South African biotype of
Hydrilla verticillata (Hydrocharitaceae). Biological Control, Volume 84(2015): 44–52
A monoecious Malaysian/Indonesian biotype of the invasive aquatic weed, Hydrilla verticillata
(L.f.) Royle (Hydrocharitaceae) recently invaded South Africa and has been targeted for
biological control. Two ephydrid leaf-mining flies, originating on genetically distinct H.
verticillata biotypes were considered as prospective agents. Hydrellia pakistanae Deonier
(Diptera: Ephydridae) is a widely established biological control agent of a dioecious
Indian/Pakistani H. verticillata biotype in North America, and an unnamed Hydrellia
fly, Hydrellia sp. was collected in Singapore on a similar host plant biotype to the one invading
South Africa. The suitability of the two fly species as biocontrol agents for H. verticillata in
South Africa was assessed by comparing their fundamental host ranges as well as their
performance and leaf-mining on the South African biotype of H. verticillata. Additionally,
fitness parameters of H. pakistanae reared on South African H. verticillata were compared to
the same parameters measured on the U.S. dioecious biotype. The two fly species showed minor
differences in non-target host use in no-choice larval development trials. Hydrellia sp. had
higher survival, longevity and fecundity and shorter egg to adult development times on South
African H. verticillata compared to H. pakistanae. Further, leaf-mining by the two fly species
was similar and H. pakistanae’s performance on South African H. verticillata was inferior in
comparison to its performance on the U.S. dioecious H. verticillata biotype. These findings
guided a decision to reject H. pakistanae as a biocontrol agent for H. verticillata in South
Africa in favor of its congener, Hydrellia sp.
Keywords: Hydrilla verticillata; Hydrellia pakistanae; Hydrellia sp.; Host specificity; Fitness;
Host plant genotype
Raquel Campos-Herreraa, b, Fahiem E. El-Boraia, c, Larry W. Duncana. (a Citrus Research
and Education Center, University of Florida, 700 Experiment Station Rd, Lake Alfred, FL
33850, USA, b Instituto de Ciencias Agrarias, CSIC, Serrano 115 dpdo, Madrid 28006,
Spain, c Plant Protection Department, Faculty of Agriculture, Zagazig University, Egypt).
Modifying soil to enhance biological control of belowground dwelling insects in citrus
groves under organic agriculture in Florida. Biological Control, Volume 84(2015): 53–63
An emerging organic citrus industry in Florida could benefit greatly from effective, nonconventional methods to mitigate losses from pests and diseases. We studied part of a soil food
web in an organic orchard to learn ways to conserve and enhance biological control of insect
pests by native entomopathogenic nematodes (EPNs). We evaluated two OMRI (Organic
Materials Review Institute) approved cultural practices: (i) a mulch of commercially pelleted
chicken manure, (ii) a commercial formulation of Purpureocillium lilacinus, and (iii) an unamended control. Several soil nutrients (i.e. nitrogen, phosphate, and potassium) were affected
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by the amendments, but initial equilibrium values (T0) were restored by the last sampling time
(T12). The plant parasitic nematode Tylenchulus semipenetrans increased in both treatments
compared to the untreated control at T3 (P < 0.05). The oomycete Phytophthora nicotianae
increased in the P. lilacinus plots at T1, marginally at T12, but decreased at T6 and
T9. Steinernema diaprepesi, Heterorhabditis indica and Heterorhabditis zealandica were the
only EPNs regularly detected in the orchard. Mulch increased numbers of H. zealandica at T6
and T9 (P < 0.05) and free living nematodes at T12 (P < 0.01). The nematophagous fungus
(NF) P. lilacinus persisted in plots where it was augmented (P < 0.05), reaching a maximum
level at T3 that was 17.5-fold greater than that in controls. Numbers of Paenibacillus sp. were
directly related to both those of S. diaprepesi and Acrobeloides-group nematodes (P < 0.01), but
inversely to the FLN counts (P < 0.05). The application of these two amendments did not
produce strong changes in the EPN community but decreased the emergence from soil of adult
Diaprepes abbreviatus, a root weevil pest. Thus, both amendments might contribute to citrus
pest management under organic production.
Keywords: Organic production; Entomopathogenic nematodes; Mulch; Fungal biological
control; Soil food webs
Salvina Panebiancoa, 1, Alessandro Vitalea, 1, Giancarlo Polizzia, Felice Scalab, Gabriella
Cirvilleria. (a Dipartimento di Agricoltura, Alimentazione e Ambiente, Università di
Catania, via S. Sofia n. 100, 95123 Catania, Italy, b Dipartimento di Agraria, Università di
Napoli Federico II, via Università n. 100, 80055 Portici (NA), Italy). Enhanced control of
postharvest citrus fruit decay by means of the combined use of compatible biocontrol
agents. Biological Control, Volume 84(2015): 19–27
Fourteen Pseudomonas spp. and three Trichoderma spp. strains were tested in vitro for their
antagonistic properties against Penicillium digitatum, the causal agent of citrus green mold.
Bacterial and fungal strains strongly inhibited the pathogen growth in vitro on PDA and on a
citrus-based medium. Inhibitory effects were increased when Pseudomonas and Trichoderma
strains were applied in combination. Inhibitory effects were also increased by mixtures
of Pseudomonas cells and Trichoderma atroviride P1 culture filtrates. On the opposite, bacterial
and fungal filtrates in mixture never induced an improved efficacy, thus indicating that the
presence of living bacterial cells was required for a synergistic effect. Accordingly, incidence
and severity of disease on orange cv. Tarocco and lemon cv. Femminello were consistently
reduced when Pseudomonas and Trichoderma strains were applied 72 h before challenging P.
digitatum. Pseudomonas syringae strains were the most effective and several combinations had
a biocontrol activity higher than one of the each antagonistic microorganism applied alone. The
treatments comprising six P. syringae in mixture with Trichoderma strains T22, P1 and T34
were the most effective, with 80–100% control of green mold. The development of green mold
decay was also effectively inhibited in small-scale dip-treatments, either by single applications
or by their mixtures. These experiments suggest that the combination of Pseudomonas spp.
and Trichoderma spp. strains could be considered as a promising mean for the control of citrus
green mold decay, supporting the concept that an improved disease control is given by the
combined action of the two agents.
Keywords: Antagonistic mixtures; Lemon cv. Femminello; Orange cv. Tarocco; Penicillium
digitatum; Pseudomonas; Trichoderma
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Catello Pane, Massimo Zaccardelli.. (Consiglio per la Ricerca e la Sperimentazione in
Agricoltura, Centro di Ricerca per l’Orticoltura, via dei Cavalleggeri 25, I-84098
Pontecagnano, SA, Italy). Evaluation of Bacillus strains isolated from solanaceous
phylloplane for biocontrol of Alternaria early blight of tomato. Biological Control, Volume
84(2015): 11–18
Bacillus biological control agents are powerful alternatives to chemical fungicides for
suppressing plant diseases caused by fungi. In this work, 93 strains of spore-forming bacteria
isolated from solanaceous phylloplane, were screened for in vitro antibiotic activity
against Alternaria alternata, causal agent of tomato early blight. The twenty most active strains
were characterized for their morphological and physiological traits (Gram reaction, production
of endospores, antifungal volatile compounds and siderophores) and by M13-PCR DNA
fingerprinting. Planta bioassays performed with four selected strains, were capable to decrease
severity of Alternaria disease on tomato. These antagonistic bacteria were identified by 16SrRNA partial gene sequencing, and results assigned them to strains related to Bacillusspecies.
The evident inhibition zone observed in dual culture plates, suggested an antibiosis-like
mechanism. While, API-ZYM enzymatic profiles indicated that strains could be potential
ecological competitors. Consistently, light microscopy revealed the occurrence of Bacillusinduced malformations in the fungus’s vegetative structures, probably caused by secreted
compounds.
Keywords: Bacillus antagonists;
Sustainable agriculture

Biological

control;
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bacteria;

Jaime A. Gutierrez-Monsalvea, Sandra Mosqueraa, Lina María González-Jaramilloa, John
J. Mirab, Valeska Villegas-Escobara. (a Grupo CIBIOP, Departamento Ingeniería de
Procesos, Universidad EAFIT, Carrera 49 No. 7 Sur 50, Medellín, Colombia, b Centro de
Investigaciones del Banano “Cenibanano”, Carepa (Antioquia), Colombia). Effective
control of black Sigatoka disease using a microbial fungicide based on Bacillus subtilis
EA-CB0015 culture. Biological Control, Volume 87(2015): 39–46
Black Sigatoka disease caused by the fungus Mycosphaerella fijiensis Morelet is the most
devastating disease of bananas worldwide. Its management is reliant on protectant and systemic
fungicides despite their environmental concerns. This study evaluated the effect of a microbial
fungicide (MF) based on Bacillus subtilis EA-CB0015 and its metabolites for the control of
black Sigatoka disease on banana plants in greenhouse and field conditions. The MF applied at
1.5 L/ha and 3.0 L/ha provided control of the disease comparable to the protectant fungicide
chlorothalonil in greenhouse. In the field, the MF applied in solution with water at 0.15 L/ha and
1.5 L/ha every 11 days during 10 weeks reduced black Sigatoka disease severity in 20.2% and
28.1% respectively; reductions comparable to those obtained with the protectant fungicides
chlorothalonil (1.5 L/ha) and mancozeb (3.8 L/ha). The MF incorporated into different programs
with systemic fungicides reduced disease level up to 42.9% with no significant differences with
the conventional program. To determine which component of the MF is responsible for the
activity against M. fijiensis, greenhouse and in vitro tests were set up to evaluate individually
the spores, vegetative cells and secondary metabolites of B. subtilis EA-CB0015. All
components reduced the severity of the disease and the germination of ascospores. For both trials
the activity of the metabolites was higher and comparable to the activity obtained with the MF,
indicating that the efficacy of the MF depends mainly on the metabolites and in lesser extent
to B. subtilis EA-CB0015 cells.
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Keywords: Mycosphaerella fijiensis; Microbial fungicide; Metabolites; Biological control;
Banana plants
Ivica Dimkića, Tanja Berića, Tatjana Stevićb, Snežana Pavlovićb, Katarina Šavikinb,
Djordje Firaa, Slaviša Stankovića. (a Faculty of Biology, University of Belgrade, Studentski
trg 16, 11000 Belgrade, Serbia, b Institute for Medicinal Plants Research “ Dr Josif
Pančić”, Tadeuša Košćuška 1, 11000 Belgrade, Serbia). Additive and synergistic effects
of Bacillus spp. isolates and essential oils on the control of phytopathogenic and
saprophytic fungi from medicinal plants and marigold seeds. Biological Control, Volume
87(2015): 6–13
Contamination of plants and seeds with microorganisms is one of the main problems in the
production and distribution of various agricultural products, as well as raw herbal material for
the preparation of herbal remedies. In targeting microbial contamination, among other
bacteria, Bacillus species showed a significant capacity for biocontrol. The antifungal activity of
14 isolates of Bacillus spp. against 15 fungal isolates from medicinal plants was examined
utilizing a dual plate assay. The strongest and broadest antagonistic activity against all fungi
tested was exhibited by isolates SS-12.6 and SS-13.1 (from a 43% to 74% reduction in fungal
growth), while isolates SS-39.1 and SS-39.3 were effective against the fewest fungus species and
also had the weakest antifungal activity. The effect of a crude lipopeptide extract (CLE)
of Bacillus sp. SS-12.6 was similar to that achieved by a dual culture with isolate SS-12.6,
confirming that the antagonism was the result of the antifungal activities of lipopeptides. In
addition, essential oils of thyme (0.55 mg/mL) and savory (0.32 mg/mL) in various
combinations with the CLE of SS-12.6 were tested for antifungal activity, and additive and
synergistic effects for some of the fungi were obtained. When testing the effect of CLE, oils
(0.40 mg/mL for thyme oil and 0.21 mg/mL for savory oil) and combinations in situ on marigold
seeds, a reduction of total fungal infection without an adverse effect on germination was
accomplished by 6-h treatments with CLE of SS-12.6 (85% reduction of fungal infection and
63% germination), supernatant from liquid culture of SS-12.6 (more than 90% reduction of
fungal infection with 69% seed germination) and combinations of CLE and savory oil (77%
reduction of fungal infection and 62% seed germination) and CLE with thyme and savory oils
(about 75% reduction of fungal infection with 69% seed germination).
Keywords: Antifungal activity; Biocontrol; Lipopeptides; Thyme oil; Savory oil; Marigold
seed; Seed germination
Elliott A. Ziemana, John D. Reevea, W. Evan Braswellb, F. Agustín Jiméneza. (a Department
of Zoology, Southern Illinois University, Carbondale, IL 62901, USA, b Center for Science
and Technology, Mission Laboratory, USDA-APHIS, Moore Air Base, Edinburg, TX
78541, USA). Pathology, distribution, morphological and genetic identity of Deladenus
proximus (Tylenchida: Neotylenchidae) a parasitic nematode of the woodwasp, Sirex
nigricornis in the eastern United States. Biological Control, Volume 87(2015): 14–22
The woodwasp, Sirex nigricornis (Hymenoptera: Siricidae), is solitary and utilizes a symbiotic
fungus to extract nourishment from pine trees to feed its larvae. The woodwasp has a brief adult
life, but the larvae develop for 1–3 years in the tree xylem. Infections with the
nematode Deladenus proximus have been documented in the native woodwasp, S. nigricornis
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in the eastern United States and Canada. These nematodes appear to sterilize female woodwasps;
however, the extent of the pathology and other aspects of the biology of D. proximus remain
unknown. In this study we examined the effects of D. proximus on S. nigricornis using fresh –
not preserved – specimens. Between 2009 and 2012, a total of 1639 woodwasps were examined
for internal nematodes from emerging sites in Illinois, Louisiana and South Carolina. From this
total, only 112 individuals were infected with the nematode D. proximus, with varying
prevalence across localities and years. Nematodes were found inside every egg of infected
females, as well as the hemocoel and the mycangia. Morphometric analyses of mycetophagous
reared adult nematodes suggest that a single species is present in localities from Arkansas,
Illinois, Louisiana, New York and South Carolina. The screening of the mitochondrial
cytochrome oxidase subunit 1 (cox1) of these organisms is consistent with this pattern in that all
of these individuals belong to a single clade. Deladenus proximus appears to be an efficient
sterilizer, yet its prevalence is relatively low. Experimental infections of the invasive Sirex
noctilio are recommended to test the viability of using this nematode as a biological control
agent.
Keywords: Amylostereum; Biological control; Parasite induced sterilization; Woodwasps;
Entomopathogenic nematode
Hae Jin Joo, Hwang-Yong Kim, Lee-Han Kim, Soohyung Lee, Jae-Gee Ryu, Theresa Lee.
(Microbial Safety Team, National Academy of Agricultural Science, Rural Development
Administration (RDA), Wanju 565-851, Republic of Korea). A Brevibacillus sp.
antagonistic to mycotoxigenic Fusarium spp. Biological Control, Volume 87(2015): 64–70
Antagonistic microbes were isolated from soils to control mycotoxin contamination of cereals by
limiting the growth of mycotoxigenic Fusarium species. In total, 341 bacterial isolates were
examined for antifungal activity against eight mycotoxigenic Fusarium species using dual
culture assays. The screening identified 11 isolates that inhibited mycelial growth of
all Fusarium species tested. The culture filtrates of 2 of the 11 isolates completely inhibited
germination of conidia up to 21 days of incubation. These two isolates exhibited identical
activity toward the fungi tested and were identified as Brevibacillus spp. based on 16S rRNA
sequence homology. The most closely related species based on phylogenetic analysis was
Brevibacillus reuszeri. Additional dual culturing using further fungal species showed that the
antagonistic Brevibacillus inhibited the growth of most Fusarium species tested (39 of 46
species), two Epicoccum spp., one Alternaria sp., three Aspergillus spp. (3 of 11), and
three Penicillium spp. (3 of 8). The in vivo assay was performed to test the efficacy of
antagonistic Brevibacillus isolates on maize ears and revealed that the application of microbes
suppressed ear rot (ANOVA, p = 0.0020). This Brevibacillus sp. may be an antagonist of the
majority of Fusarium species, including mycotoxigenic species.
Keywords: Fusarium; Mycotoxin; Antagonist; Brevibacillus sp
V.C. Moran, J.H. Hoffmann.. (Plant Conservation Unit, Department of Biological Sciences,
University of Cape Town, Rondebosch 7701, South Africa). The fourteen International
Symposia on Biological Control of Weeds, 1969–2014: Delegates, demographics and
inferences from the debate on non-target effects. Biological Control, Volume 87(2015): 23–
31
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Since 1969, weed biological control (WBC) practitioners have met at a series of 14 International
Symposia on Biological Control of Weeds (ISBCWs). These gatherings have had no societal
organization, thus the published proceedings are the main source of information on the recent
history of this sub-discipline. Only 1144 individuals (mostly entomologists and plant
pathologists) have ever attended an ISBCW: 338 (29.6%) have been at more than one
symposium, bringing the total number of attendees to 1972. About 75% of these have come from
the main WBC implementing nations, the USA, Australia, South Africa, Canada, and New
Zealand. The present analysis of ISBCW attendees has led to estimates that the global WBC
research and development effort over the last 50 years has been the domain of about 450–550
WBC practitioners. WBC is presently beleaguered in the USA, Canada and Australia and
attendance figures at recent ISBCWs are in decline. A case is made that these trends are largely
due to the negative perceptions and damaging consequences of two decades of debates that have
exaggerated the risks of non-target impacts and impeded progress in WBC. Further
procrastination seems inevitable but in the interests of agriculture and conservation, WBC will
need to be deployed more extensively if invasive alien (i.e., introduced, non-indigenous) plants
are to be suppressed. In this context, the recent releases of WBC agents in Europe are signal
events. It is mooted that a more formal and structured organization for the ISBCW meetings and
perhaps a ‘rebranding’ of the sub-discipline is needed to champion and rekindle the practice of
WBC.
Keywords: Invasive alien plants; Phytophagous insects; Plant pathogens; Host specificity
Velayudhan Satheeja Santhia, b, Liora Salamea, Yaakov Nakachec, Hinanit Koltaib, Victoria
Sorokera, Itamar Glazera. (a Department of Entomology and Nematology, Agricultural
Research Organization, The Volcani Center, P.O. Box 6, Bet Dagan 50250, Israel,
b
Department of Ornamental Horticulture, Agricultural Research Organization, The
Volcani Center, P.O. Box 6, Bet Dagan 50250, Israel, c Eden Experimental Farm, Bet
Shean Valley 11710, Israel). Attraction of entomopathogenic nematodes Steinernema
carpocapsaeand Heterorhabditis bacteriophora to the red palm weevil (Rhynchophorus
ferrugineus). Biological Control, Volume 83(2015): 75–81
The red palm weevil (RPW), Rhynchophorus ferrugineus, is a serious pest of date palms. Its
larvae bore deep into the trunk disrupt the vascular tissues and kill the infested trees. Behavioral
features of entomopathogenic nematodes (EPNs), reflected by attraction and distribution
patterns, are fundamental aspect in determining their parasitic ability and potential management
of RPW.
We studied the attraction behavior of the EPNs Steinernema
carpocapsae and Heterorhabditis bacteriophora to the RPW under simulated natural conditions
in tubes to evaluate their infective potential. In all experiments, a certain proportion of infective
juveniles (IJs) (16–20%) stayed near the inoculated site and a major proportion (38–48%) was
attracted to the host end. Both H. bacteriophora and S. carpocapsae were efficient crawlers,
climbing up and descending when locating their insect host. They were efficiently attracted to
the various larval sizes and stages of the RPW life cycle. Host localization by ascending
movement was more prominent in S. carpocapsae than in H. bacteriophora. In general, H.
bacteriophora is classified as a cruiser forager and S. carpocapsae as an ambusher. However, in
this study, we discovered a higher percentage of cruiser foragers among S. carpocapsae IJs.
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They dispersed much faster and their cruising behavior was prominent characteristic in
controlling the cryptic RPW concealed in organic habitats.
Keywords: Host attraction; Biological control; Date palms; Foraging strategy; Dispersal
S.P. Wraight, M.E. Ramos. (USDA-ARS, Robert W. Holley Center for Agriculture and
Health, Tower Road, Ithaca, NY 14853, USA). Delayed efficacy of Beauveria bassiana
foliar spray applications against Colorado potato beetle: Impacts of number and timing of
applications on larval and next-generation adult populations. Biological Control, Volume
83(2015): 51–67
Spray programs comprising multiple or single foliar applications of the fungal pathogen
Beauveria bassiana strain GHA (Bb-GHA) made during morning (AM) vs. evening (PM) hours
were tested against Colorado potato beetle Leptinotarsa decemlineata (CPB) in small research
plots of potatoes over multiple field seasons, and efficacy against larval and first-generation
adult populations was evaluated. The pathogen (formulated as BotaniGard WP®) was applied at
the rate of 2.5 × 1013 conidia in a spray volume of 468–480 L per ha. Modes of efficacy were
investigated by collecting pre-pupal larvae and holding them in soil cages in the field and
laboratory. Results revealed that larval control achievable with multiple-spray programs was
poor regardless of environmental moisture conditions, but that emerging adult populations were
reduced by an average of 80% (range 58–93%) relative to control populations. Programs
comprising a single application of Bb targeted against late-instar larvae reduced adult
populations by an average of 60% (range 36–75%). Overall mean differences in efficacy of PM
vs. AM applications were not significant in terms of larval control and defoliation damage.
Emergence of next-generation adults was significantly lower in the PM vs. AM treatments, but
differences were small in terms of percent control. Average yields from the Bb-GHA multiplespray programs were 18% greater than those from the controls; the mean 5% increase resulting
from the Bb-GHA single-spray programs was not significant. Observations indicated that
moderate to high rates of inoculation and infection were achieved under a broad range of
environmental conditions in the crop canopy, but larvae persisted until they entered the soil to
pupate. Most deaths due to mycosis occurred among pre-pupal larvae in their pupation cells in
the soil. These results, in combination with similar findings of delayed efficacy reported by other
researchers, indicate that foliar applications of Bb could be a significant component of an IPM
program aimed at suppressing CPB populations on large farms or over large areas.
Keywords: Beauveria bassiana; Leptinotarsa decemlineata; Application methods; Application
timing; Microbial biological control
Yu-Rong Yao1, Xue-Liang Tian1, 2, Bao-Ming Shen1, 3, Zhen-Chuan Mao1, Guo-hua Chen1
and Bing-Yan Xie1. (1Institute of Vegetables and Flowers, Chinese Academy of
Agricultural Sciences, South Street No. 12, Zhongguancun, Haidian, Beijing, 100081,
People’s Republic of China, 2College of Resources and Environment, Henan Institute of
Science and Technology, Xinxiang, 453003, China, 3College of Plant Protection, Hunan
Agricultural University, Changsha, 410128, China. Email: xiebingyan@caas.cn).
Transformation of the endophytic fungus Acremonium implicatum with GFP and
evaluation of its biocontrol effect against Meloidogyne incognita. World Journal of
Microbiology and Biotechnology, Volume 31(4) (2015): 549-556
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Acremonium implicatum is an endophytic fungus with biocontrol potential against Meloidogyne
incognitabased on its opportunistic egg-parasitic, hatching inhibition, and toxic properties. To
understand its mode of plant endophytism and opportunistic egg parasitism, GFP-tagged A.
implicatum was constructed by PEG-mediated protoplast transformation. By laser scanning
confocal microscopy (LSCM), we evaluated the endophytism and opportunistic egg parasitism
of a stable gfp transformant (Acr-1). Acr-1 could colonize epidermal tissue, cortical tissue, and
xylem of roots and form a mutualistic symbiosis with tomato host plants. LSCM of Acr-1
infecting M. incognita eggs revealed that hyphae penetrated the shell and grew inside eggs to
form trophic hyphae. A large number of hyphae enveloped parasitized eggs. In addition, the egg
shell integrity was destroyed by fungal penetration. The percentage of egg parasitism was
33.8 %. There were no marked differences between the wild type and mutant in nematode
second-stage juvenile mortality and egg hatching and in fungal control efficiency in a pot
experiment. In conclusion, gfp-transformation did not change the nematicidal activity of A.
implicatum and is a tool to examine the mode of plant endophytism and opportunistic egg
parasitism of A. implicatum.
Keywords: Acremonium implicatum; Biocontrol; Endophytic; Fungus; gfp ; Parasitic; Rootknot nematode
Jing Xiong1, Qiaoni Zhou1, Haiyan Luo1, Liqiu Xia1, Lin Li2, Ming Sun2 and Ziquan Yu1.
(1State Key Laboratory of Breeding Base of Microbial Molecular Biology, College of Life
Science, Hunan Normal University, 36 Lushan Road, Changsha, 410081, People’s Republic
of China, 2State Key Laboratory of Agricultural Microbiology, College of Life Science and
Technology, Huazhong Agricultural University, Wuhan, 430070, People’s Republic of
China. Email: zq01yu@gmail.com). Systemic nematicidal activity and biocontrol
efficacy of Bacillus firmus against the root-knot nematode Meloidogyne incognita.
World Journal of Microbiology and Biotechnology, Volume 31(4) (2015): 661-667
A strain of marine bacterium Bacillus firmus YBf-10 with nematicidal activity was originally
isolated by our group. In the present study, the systemic nematicidal activity and biocontrol
efficacy in pot experiment of B.firmus YBf-10 were investigated. Our results showed that YBf10 exhibits systemic nematicidal activity against Meloidogyne incognita, including lethal
activity, inhibition of egg hatch and motility. Pot experiment suggested that soil drenching with
YBf-10 efficiently reduced damage of M. incognita to tomato plants, such as reduction of galls,
egg masses on roots, and final nematode population in soil; and moreover, YBf-10 significantly
promoted host plant growth. In addition, our results also indicated that the systemic nematicidal
activity is likely attributed to the secondary metabolites produced by YBf-10. The obtained
results of the current study confirmed that B. firmus YBf-10 is a promising nematicidal agent,
and has great potential in plant-parasitic nematicidal management.
Keywords: Bacillus firmus;
Biocontrol ; efficacy

Meloidogyne incognita;
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Kyaw Wai Naing1, Xuan Hoa Nguyen1, Muhammad Anees2, Yong Seong Lee1, Yong
Cheol Kim1, Sang Jun Kim3, Myung Hee Kim4, Yong Hwan Kim5 and Kil Yong Kim1.
(1Institute of Environmentally-Friendly Agriculture, College of Agriculture and Life
Sciences, Chonnam National University, Gwangju, 500-757, Korea, 2Department of
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Microbiology, Kohat University of Science and Technology, Kohat, Pakistan, 3Corporation
of Nature and People, Okbongri 1759-12, Okseomeon, Gunsan, 573-952, Korea,
4
Department of Landscape Architecture, Joong Bu University, Geumsan-gun, 319-940,
Korea, 5Korea Institute of Planning and Evaluation for Technology on Food, Agriculture,
Forestry and Fisheries, Anyang, 431-060, Korea. Email: kimkil@jnu.ac.kr). Biocontrol of
Fusarium wilt disease in tomato by Paenibacillus ehimensis KWN38. World Journal of
Microbiology and Biotechnology, Volume 31(1) (2015): 165-174
This study was conducted to investigate biocontrol potential of Paenibacillus ehimensis
KWN38 against Fusarium oxysporum f.sp. lycopersici causing Fusarium wilt disease in
tomato. Our result showed that P. ehimensis KWN38 produced extracellular organic
compounds and crude enzyme to inhibit F. oxysporumf.sp. lycopersici conidial germination in
in vitro assays. Tomato seedlings were treated with water (W), grass medium (G), G with P.
ehimensis KWN38 inoculation (GP) and G along with synthetic fungicide (GSf). Disease
symptoms were was first observed in G and W at 12 days after infection (DAI) while symptoms
were noticeable in the GP and GSf treatments at 20 and 24 DAI, respectively. Tomato plants
treated with P. ehimensis KWN38 or fungicide significantly reduced Fusarium wilt disease
incidence and severity as compared to control tomato plants treated with water and grass
medium. The similar results were also found in the root mortality of tomato plants. At 25 DAI,
most plants in control treatments (W and G) wilted and the brown vascular systems of infected
plants was clearly differentiable from normal green vascular system of healthy plants from GP
and GSf. Plants in the GP showed higher fresh and dry weights of both root and shoots than
those in W and G treatments. Leaf peroxidase and polyphenol oxidase activities of tomato plants
in G and W were higher than those in GP and GSf. Root enzyme activities showed a similar
pattern but the values were higher than leaf enzyme. The results clearly demonstrated that P.
ehimensis KWN38 may be considered as biocontrol agent of Fusarium wilt disease in tomato.
Keywords: Biocontrol; Conidial germination; Fusarium wilt; Peroxidase; Polyphenol oxidase
Yanyan Fang1, 2, Zhiqiang Nie2, Yanmei Yang1, Qingqi Die2, Feng Liu2, Jie He2 and
Qifei Huang2. (1School of River and Ocean Engineering, Chongqing Jiaotong University,
Chongqing, 400074, China, 2State Key Laboratory of Environmental Criteria and Risk
Assessment, Chinese Research Academy of Environmental Sciences, Beijing, 100012,
China. Email: niezq@craes.org.cn). Human health risk assessment of pesticide residues
in market-sold vegetables and fish in a northern metropolis of China. Environmental
Science and Pollution Research, Volume 22(8) (2015): 6135-6143
With growing concerns about food safety and stricter national standards in China, attention has
focused on vegetables and fish as they are an important part of the Chinese daily diet, and
pesticide residues can accumulate in these foodstuffs. The local consumption habits of
vegetables and fish were determined using questionnaires distributed in the major regions of the
northern metropolis. Then, the samples of fruit-like vegetables, leafy and root vegetables, and
five species of fish (freshwater and marine) were collected from supermarkets and traditional
farmers’ markets in the city. The concentrations and profiles of pesticide residues
(hexachlorocyclohexane (HCH), dichlorodiphenyl trichloroethane (DDT), and endosulfan) in the
samples were determined and compared. For the vegetables, the concentration ranges of ΣDDT,
ΣHCH, and Σendosulfan were not detectable (ND) to 10.4 ng/g fresh weight (f.w.), ND to
58.8 ng/g f.w., and ND to 63.9 ng/g f.w., respectively. For the fish samples, the corresponding
values were 0.77–25.0 ng/g f.w., 0.02–1.42 ng/g f.w., and 1.22–22.1 ng/g f.w., respectively.
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Only one celery sample exceeded the maximum residue limits (MRLs) of HCH residues set by
Chinese regulations (GB2763-2014). The estimated daily intakes (EDIs) and hazard ratios (HRs)
were calculated using data from the recently published Exposure Factors Handbook for the
Chinese Population. The EDIs and HRs showed that the levels of organochlorine pesticide
(OCP) residues in vegetables and fish in this area are safe.
Keywords: Market-sold vegetables and fish; Questionnaires; Pesticide residues; Risk
assessment
D. Pretorius, J. van Rooyen, K.G. Clarke.. (Department of Process Engineering, University
of Stellenbosch, South Africa). Enhanced production of antifungal lipopeptides by Bacillus
amyloliquefaciens for biocontrol of postharvest disease. New Biotechnology, Volume 32(2)
(2015): 243–252
Food security to sustain increasing populations is a global concern. A major factor threatening
food security is crop spoilage during postharvest storage. Reduction of postharvest spoilage has
mainly been addressed by the application of synthetic chemicals. Bacillus lipopeptides,
specifically lipopeptide homologues exhibiting antifungal efficacy, offer an alternative
environmentally benign protocol for reduction of postharvest phytopathogens. This work is
directed towards Bacillus lipopeptide production for biocontrol of postharvest phytopathogens in
general and fungal phytopathogens in particular.
Bacillus amyloliquefaciens DSM 23117 was identified as an organism with superior potential for
lipopeptide production, via screening of 4 Bacillus candidates, in terms of antifungal lipopeptide
concentration, yield, productivity and preferred homologue ratio. Efficacy of B.
amyloliquefaciens lipopeptides against Botrytis cinerea substantiated appropriateness of
this Bacillus species. Subsequent process modification of B. amyloliquefaciens cultures
demonstrated that the concentration and ratio of the lipopeptides were significantly influenced
by process conditions and further, distinguished nitrate and oxygen availability as key
parameters defining optimal lipopeptide production. Discrete B. amyloliquefaciens cultures
supplied with 4, 8, 10 and 12 g/L NH4NO3 demonstrated optimal lipopeptide concentration,
yield and productivity, with respect to both total and antifungal lipopeptides, in the culture
containing 8 g/L NH4NO3. Enhancement of total and antifungal lipopeptide kinetics similar to
those quantified on increasing the nitrate from 4 to 8 g/L NH4NO3 were exhibited in B.
amyloliquefaciens cultures when the oxygen in the sparge gas was increased from 21 to
30 mol%. The enhancement of lipopeptide production under conditions of increased nitrate and
increased oxygen supply is explained in terms of increased availability of nitrogen for synthesis.
This work has highlighted key parameters for maximisation of Bacillus lipopeptide production
and manipulation of antifungal/surfactin ratios for optimum efficacy and informs on future
development of process strategies towards production optimisation of antifungal lipopeptides as
a green alternative to synthetic chemicals.
Jaswinder Singha, Arvinder Kaurb. (a Department of Zoology, Khalsa College, Amritsar,
India, b Department of Zoology, Guru Nanak Dev University, Amritsar, India).
Vermicompost as a strong buffer and natural adsorbent for reducing transition metals,
BOD, COD from industrial effluent. Ecological Engineering, Volume 74(2015): 13–19
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The experiment was conducted to evaluate the role of vermicompost as strong buffer and natural
adsorbent to reduce the transition metals, BOD, COD, total dissolved solids (TDS) and total
suspended solid (TSS) under laboratory condition from three industrial effluent viz. beverage,
distillery and paper mill. Adsorbent (vermicompost) prepared from cow dung with the help of
exotic earthworm Eisenia fetida was used in a glass column reactor (38 cm × 3.2 cm i.d). The
effluents were passed through the different amount of vermicompost (20 g, 50 g and 100 g) with
particle size upto 230 µm. The maximum adsorption capacity was studied by applying the linear
Langmuir and Freundlich isotherm model. The maximum adsorption was noticed for Cu and the
least for Zn. Freundlich adsorption isotherm was best fitted for Cu in distillery effluent
(n = 4.25) followed by Mn in beverage, paper mill and distillery effluent (n = 5.81, 4.95 and 7.75
respectively), Fe and Zn in beverage industry (n = 2.31 and 7.01). Vermicompost act as a strong
buffer to neutralize the pH of the effluent. The pH of the filtrate came to be 7.8 for beverage and
paper mill effluent and 5.8 for distillery effluent. EC of the filtrate increased to 4.0 mS/cm for
beverage effluent, 6.1 mS/cm for paper mill effluent and 8.1 mS/cm for distillery effluent from
its initial value of 2.0, 4.8 and 6.9 mS/cm respectively. The value of COD was 2.5 times less
than their respective initial values. Vermicompost removed the high BOD of the industrial
effluents and it came down to 174.0 mg/L for beverage industry, 260.0 mg/L for paper mill
effluent and 5806.0 mg/L for distillery effluent from its initial value of 387.5 mg/L, l440.0 mg/L
and 17200.0 mg/L respectively. TDS and TSS of the effluents respectively came down to
72.0 mg/L and 246.0 mg/L for beverage effluent, 210.0 mg/L and 230.0 mg/L for paper mill
effluent and 206.7 mg/L and 105.7 mg/L for distillery effluent.
Keywords: Industrial effluent; Vermicompost; Biofilter; Transition metal; BOD and Langmuir
isotherm

Biodegradation
Ruijian Zhang1 , Bin Cui1 and Shaobin Huang1, 2. (1College of Environment and Energy,
South China University of Technology, Guangzhou, 510006, People’s Republic of China,
2
State Key Laboratory of Pulp and Paper Engineering, South China University of
Technology, Guangzhou, 510006, People’s Republic of China. Email: urameshi@163.com).
Degradation of forchlorfenuron by nitrification and denitrification reactions in the gut
and shell biofilm of Limnoperna fortunei. Ecotoxicology, Volume 24(2) (2015): 381-390
The capacity and mechanism of Limnoperna fortunei to reduce the concentration of
forchlorfenuron [or 1-(2-chloropyridin-4-yl)-3-phenylurea (CPPU)] in water has been studied
under laboratory conditions. Firstly, the evasive response of mussels to CPPU (10, 20, 40 and
60 mg L−1) was evaluated, and a toxicity test was carried out at these concentrations. Secondly,
the effect of two different sizes of mussels on CPPU concentrations was investigated in a 24-day
experiment. Thirdly, the role of intact mussels and valvae only were respectively evaluated in
another 24-day experiment. The CPPU concentration decreased by about 40 % in the presence of
large mussels and about 20% in the presence of valvae only. Finally, nucleic acid extracts from
the gut and biofilm microbial communities of L. fortunei were analyzed, and the number of
copies of the bacterial genes amoA, nirK and nirS were determined. Based on these results, we
propose possible mechanisms for CPPU degradation involving bacteria-associated nitrification
and denitrification reactions. In summary, we found that the CPPU half-life depended on the
presence of mussels, their size and their associated microorganisms.
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A. M. Ferro Orozco1, E. M. Contreras1 and N. E. Zaritzky2, 3. (1Instituto de Investigaciones
en Ciencia y Tecnología de Materiales (INTEMA), CCT Mar del Plata CONICET, Fac. de
Ing, UNMdP, J.B. Justo 4302, B7608FDQ Mar del Plata, Argentina, 2Centro de
Investigación y Desarrollo en Criotecnología de Alimentos (CIDCA), CCT La Plata
CONICET, Fac. de Cs. Exactas, UNLP, 47 y 116, B1900AJJ La Plata, Argentina, 3Fac. de
Ingeniería,
UNLP,
47
y
1,
B1900AJJ La
Plata,
Argentina.
Email:
micaela.ferro@fi.mdp.edu.ar). Simultaneous biodegradation of bisphenol A and a
biogenic substrate in semi-continuous activated sludge reactors. Biodegradation,
Volume 26(3) (2015): 183-195
In this work, the simultaneous degradation of BPA and cheese whey (CW) in semi-continuous
activated sludge reactors was studied. The acclimation process and microbial growth on BPA,
CW and BPA + CW were analyzed. In addition, the effect of increasing CW concentration on
the BPA degradation by acclimated activated sludge was also studied. In order to reduce the
factors involved in the analysis of the simultaneous degradation of BPA and CW, the effect of
bisphenol A (BPA) on activated sludge not previously exposed to BPA (native activated sludge)
was studied. Results demonstrate that BPA concentrations lower than 40 mg l−1 had a negligible
effect on the growth of native activated sludge. In the semi-continuous reactors, the presence of
CW increased the acclimation time to 40 mg l−1 of BPA. Once the capability of degrading BPA
was acquired, the removal of BPA was not affected by the presence of CW. Increasing the CW
concentration did not affect the removal of BPA by the acclimated activated sludge.
Additionally, the CW consumption was not modified by the presence of BPA. Kinetic and
stoichiometric coefficients reported in the present work can be useful in developing
mathematical models to describe the simultaneous aerobic biodegradation of a biogenic
substrate, such as CW, and BPA by activated sludge.
Keywords: Bisphenol A; Activated sludge; Acclimation; Growth yield
Hong-Wei Wang1, Wei Zhang1, Chun-Lun Su1, Hong Zhu1 and Chuan-Chao Dai1.
(1Jiangsu Key Laboratory for Microbes and Functional Genomics, Jiangsu Engineering
and Technology Research Center for Industrialization of Microbial Resources, College of
Life Sciences, Nanjing Normal University, Nanjing, 210023, Jiangsu, China.
Email: daichuanchao@njnu.edu.cn). Biodegradation of the phytoestrogen luteolin by the
endophytic fungus Phomopsis liquidambari. Biodegradation, Volume 26(3) (2015): 197210
Phytoestrogens are plant-derived hormonally-active compounds known to cause varied
reproductive, immunosuppressive and behavioral effects in vertebrates. In this study,
biodegradation of luteolin, a common phytoestrogen, was investigated during incubation with
endophytic fungus Phomopsis liquidambari. The optimum concentration of luteolin as sole
carbon source supplied in culture was 200 mg L−1, which allowed 97 and 99 % degradation of
luteolin by P. liquidambari in liquid culture and soil conditions, respectively. The investigation
of the fungal metabolic pathway showed that luteolin was first decomposed to caffeic acid and
phloroglucinol. These intermediate products were degraded to protocatechuic acid and
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hydroxyquinol, respectively, and then rings were opened by ring-cleavage dioxygenases. Two
novel genes encoding the protocatechuate 3,4-dioxygenase and hydroxyquinol 1,2-dioxygenase
were successfully cloned. Reverse-transcription quantitative polymerase chain reaction
demonstrated that expression levels of mRNA of these two genes increased significantly after P.
liquidambari was induced by the intermediate products caffeic acid and phloroglucinol,
respectively. These results revealed that P. liquidambari can biodegrade luteolin efficiently and
could potentially be used to bioremediate phytoestrogen contamination.
Keywords: Biodegradation; Luteolin; Metabolites; Dioxygenase gene; qRT-PCR
Zhenqiang Zuo1, Ting Gong1, You Che1, Ruihua Liu2, Ping Xu3, Hong Jiang4, Chuanling
Qiao4, Cunjiang Song1 and Chao Yang1. (1Key Laboratory of Molecular Microbiology and
Technology for Ministry of Education, Nankai University, Tianjin, 300071, China, 2State
Key Laboratory of Medicinal Chemical Biology and College of Life Sciences, Nankai
University, Tianjin, 300071, China, 3State Key Laboratory of Microbial Metabolism, and
School of Life Sciences & Biotechnology, Shanghai Jiao Tong University, Shanghai,
200240, China, 4State Key Laboratory of Integrated Management of Pest Insects and
Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing, 100101, China).
Engineering Pseudomonas putida KT2440 for simultaneous degradation of
organophosphates and pyrethroids and its application in bioremediation of soil.
Biodegradation, Volume 26(3) (2015): 223-233
Agricultural soils are usually co-contaminated with organophosphate (OP) and pyrethroid
pesticides. To develop a stable and marker-free Pseudomonas putida for co-expression of two
pesticide-degrading enzymes, we constructed a suicide plasmid with expression cassettes
containing a constitutive promoter J23119, an OP-degrading gene (mpd), a pyrethroidhydrolyzing carboxylesterase gene (pytH) that utilizes theupp gene as a counter-selectable
marker for upp-deficient P. putida. By introduction of suicide plasmid and two-step homologous
recombination, both mpd and pytH genes were integrated into the chromosome of a robust soil
bacterium P. putida KT2440 and no selection marker was left on chromosome. Functional
expression of mpd and pytH in P. putida KT2440 was demonstrated by Western blot analysis
and enzyme activity assays. Degradation experiments with liquid cultures showed that the mixed
pesticides including methyl parathion, fenitrothion, chlorpyrifos, permethrin, fenpropathrin, and
cypermethrin (0.2 mM each) were degraded completely within 48 h. The inoculation of
engineered strain (106 cells/g) to soils treated with the above mixed pesticides resulted in a
higher degradation rate than in noninoculated soils. All six pesticides could be degraded
completely within 15 days in fumigated and nonfumigated soils with inoculation. Theses results
highlight the potential of the engineered strain to be used for in situ bioremediation of soils cocontaminated with OP and pyrethroid pesticides.
Keywords: Organophosphate; Pyrethroid; Pseudomonas putida; KT2440; Bioremediation
Indumathy Jayamani1 and Alison M. Cupples1. (1Department of Civil and Environmental
Engineering, Michigan State University, A135 Research Engineering Complex, East
Lansing, MI 48824, USA. Email: cupplesa@msu.edu). A comparative study of microbial
communities in four soil slurries capable of RDX degradation using illumina
sequencing. Biodegradation, Volume 26 (3) (2015): 247-257
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The nitramine explosive hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) has contaminated many
military sites. Recently, attempts to remediate these sites have focused on biostimulation to
promote RDX biodegradation. Although many RDX degrading isolates have been obtained in
the laboratory, little is known about the potential of microorganisms to degrade this chemical
while existing in a soil community. The current study examined and compared the RDX
degrading communities in four soil slurries to elucidate the potential of natural systems to
degrade this chemical. These soils were selected as they had no previous exposure to RDX,
therefore their microbial communities offered an excellent baseline to determine changes
following RDX degradation. High throughput sequencing was used to determine which
phylotypes experienced an increase in relative abundance following RDX degradation. For this,
total genomic DNA was sequenced from (1) the initial soil, (2) soil slurry microcosms following
RDX degradation and (3) control soil slurry microcosms without RDX addition. The sequencing
data provided valuable information on which phylotypes increased in abundance following RDX
degradation compared to control microcosms. The most notable trend was the increase in
abundance of Brevundimonas and/or unclassified Bacillaceae 1 in the four soils studied.
Although isolates of the family Bacillaceae 1 have previously been linked to RDX degradation,
isolates of the genus Brevundimonas have not been previously associated with RDX degradation.
Overall, the data suggest these two phylotypes have key roles in RDX degradation in soil
communities.
Keywords: RDX biodegradation; High throughput amplicon sequencing; Soil community
analysis; Brevundimonas ; Unclassified Bacillaceae 1
Xiao-Kui Ma1 , Ning Ding1 and Eric Charles Peterson2. (1Key Laboratory of Medicinal
Resources and Natural Pharmaceutical Chemistry, Ministry of Education, National
Engineering Laboratory for Resource Developing of Endangered Chinese Crude Drugs in
Northwest of China, College of Life Sciences, Shaanxi Normal University, Xi’an, 710062,
Shaanxi, China, 2Department of Chemical Engineering, Queen’s University, Kingston,
Ontario, Canada. Email: bioma2003@163.com). Bioaugmentation of soil contaminated
with
high-level
crude
oil
through
inoculation
with
mixed
cultures
including Acremonium sp. Biodegradation, Volume 26(3) (2015): 259-269
Heavy contamination of soil with crude oil has caused significant negative environmental
impacts and presents substantial hazards to human health. To explore a highly efficient
bioaugmentation strategy for these contaminations, experiments were conducted over 180 days
in soil heavily contaminated with crude oil (50,000 mg kg−1), with four treatments comprised
of Bacillus subtilis inoculation with no further inoculation (I), or reinoculation after 100 days
with either B. subtilis (II), Acremonium sp.(III), or a mixture of both organisms (IV). The
removal values of total petroleum hydrocarbons were 60.1 ± 2.0, 60.05 ± 3.0, 71.3 ± 5.2 and
74.2 ± 2.7 % for treatment (I–IV), respectively. Treatments (III–IV) significantly enhanced the
soil bioremediation compared with treatments (I–II) (p < 0.05). Furthermore, significantly
(p < 0.05) greater rates of degradation for petroleum hydrocarbon fractions were observed in
treatments (III–IV) compared to treatments (I–II), and this was especially the case with the
degradative rates for polycyclic aromatic hydrocarbons and crude oil heavy fractions.
Dehydrogenase activity in treatment (III–IV) containingAcremonium sp. showed a constant
increase until the end of experiments. Therefore reinoculation with pure fungus or fungal-
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bacterial consortium should be considered as an effective strategy in bioaugmentation for soil
heavily contaminated with crude oil.
Keywords: Bioaugmentation; Acremonium; sp. P0997 ; Reinoculation ; Fungal-bacterial
consortia; Crude oil ; Degradative rates
Richard J. Hall1, Lawrence C. Murdoch1, David L. Freedman1, Brian B. Looney2 and
Brian D. Riha2. (1Department of Environmental Engineering and Earth Sciences, Clemson
University, Clemson, SC 29634, USA, 2Savannah River Nuclear Solutions, Aiken,
SC 29802, USA. Email: rhall@clemson.edu). Bench-scale evaluation of aerosol delivery
for biostimulation and bioaugmentation in the vadose zone. Biodegradation, Volume
26(2) (2015): 91-103
Aerosol delivery was evaluated for distributing biostimulation and bioaugmentation amendments
in vadose zones. This technique involves transporting amendments as micron-scale aerosol
droplets in injected gas. Microcosm experiments were designed to characterize reductive
dechlorination of trichloroethene (TCE) under unsaturated conditions when delivering
components as aerosols. Delivering amendments and/or microbes as aqueous aerosols resulted in
complete dechlorination of TCE, similar to controls operated under saturated conditions.
Reductive dechlorination was achieved with manual injection of a bioaugmentation culture
suspended in soybean oil into microcosms. However, aerosol delivery of the culture in soybean
oil induced little reductive dechlorination activity. Overall, the results indicate that delivery as
aqueous aerosols may be a viable option for delivery of amendments to enhance vadose zone
bioremediation at the field-scale.
Keywords: Bioremediation; TCE; Aerosol ; Vadose; zone; Soybean oil; Microcosm
Wolfgang Tappe1, Diana Hofmann1, Ulrich Disko1, Stephan Koeppchen1, Sirgit Kummer1
and Harry Vereecken1. (1Forschungszentrum Jülich, Institute of Bio- and Geosciences,
Institute 3: Agrosphere, 52425 Jülich, Germany. Email: w.tappe@fz-juelich.de). A novel
isolated Terrabacter-like bacterium can mineralize 2-aminopyrimidine, the principal
metabolite of microbial sulfadiazine degradation. Biodegradation, Volume 26 (2) (2015):
139-150
Recently we showed that during the degradation of sulfadiazine (SDZ) by Microbacterium
lacus strain SDZm4 the principal metabolite 2-aminopyrimidine (2-AP) accumulated to the same
molar amount in the culture as SDZ disappeared (Tappe et al. Appl Environ Microbiol 79:2572–
2577, 2013). Although 2-AP is considered a recalcitrant agent, long-term lysimeter experiments
with 14C-pyrimidine labeled SDZ ([14C]pyrSDZ) provided indications for substantial degradation
of the pyrimidine moiety of the SDZ molecule. Therefore, we aimed to enrich 2-AP degrading
bacteria and isolated a pure culture of a Terrabacter-like bacterium, denoted strain 2APm3.
When provided with 14C-labeled SDZ, M. lacus strain SDZm4 degraded [14C]pyrSDZ to [14C]2AP. Resting cells of 2APm3 at a concentration of 5 × 106 cells ml−1 degraded 62 µM [14C]2-AP
to below the detection limit (0.6 µM) within 5 days. Disappearance of 2-AP resulted in the
production of at least two transformation products (M1 and M2) with M2 being identified as 2amino-4-hydroxypyrimidine. After 36 days, the transformation products disappeared and 83 %
of the applied [14C]2-AP radioactivity was trapped as 14CO2. From this we conclude that a
consortium of two species should be able to almost completely degrade SDZ in soils.
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Sávia Gavazza1, 2 , Juan J. L. Guzman1 and Largus T. Angenent1. (1Department of
Biological and Environmental Engineering, Cornell University, Riley Robb Hall, Ithaca,
NY 14853, USA, 2Environmental Engineering Laboratory, Agreste Academic Center,
Federal University of Pernambuco, Rodovia BR-104, Km 62, Nova Caruaru, Caruaru,
Pernambuco, 55002-970, Brazil). Electrolysis within anaerobic bioreactors stimulates
breakdown of toxic products from azo dye treatment. Biodegradation, Volume 26(2)
(2015): 151-160
Azo dyes are the most widely used coloring agents in the textile industry, but are difficult to
treat. When textile effluents are discharged into waterways, azo dyes and their degradation
products are known to be environmentally toxic. An electrochemical system consisting of a
graphite-plate anode and a stainless-steel mesh cathode was placed into a lab-scale anaerobic
bioreactor to evaluate the removal of an azo dye (Direct Black 22) from synthetic textile
wastewater. At applied potentials of 2.5 and 3.0 V when water electrolysis occurs, no
improvement in azo dye removal efficiency was observed compared to the control reactor (an
integrated system with electrodes but without an applied potential). However, applying such
electric potentials produces oxygen via electrolysis and promoted the aerobic degradation of
aromatic amines, which are toxic, intermediate products of anaerobic azo dye degradation. The
removal of these amines indicates a decrease in overall toxicity of the effluent from a singlestage anaerobic bioreactor, which warrants further optimization in anaerobic digestion.
Keywords: Anaerobic treatment; Electric potential; Azo dye; Direct Black 22; Aromatic
amines; Toxicity; Electrolysis; eAD
Xu Chen1, Xiaolong Zhang1, Yu Yang1, Dongmei Yue1, Lin Xiao1 and Liuyan Yang1.
(1State Key Laboratory of Pollution Control and Resource Reuse, and School of the
Environment, Nanjing University, Nanjing, 210023, People’s Republic of China.
Email: xiaolin@nju.edu.cn). Biodegradation of an endocrine-disrupting chemical di-nbutyl phthalate by newly isolated Camelimonas sp. and enzymatic properties of its
hydrolase. Biodegradation, Volume 26(2) (2015): 171-182
An aerobic bacterial strain M11 capable of degrading dibutyl phthalate (DBP) was isolated and
identified as Camelimonas sp. This strain could not grow on dialkyl phthalates, including
dimethyl, diethyl, dipropyl, dibutyl and dipentyl phthalate, but suspensions of cells could
transform these compounds to phthalate via corresponding monoalkyl phthalates. The
degradation kinetics of DBP was best fitted by first-order kinetic equation. During growth
in Brucella Selective Medium, M11 produced the high amounts of non-DBP-induced
intracellular hydrolase in the stationary phase. The DBP hydrolase gene of M11 was cloned, and
the recombinant DBP hydrolase had a high optimum degradation temperature (50 °C), and a
wide range of pH and temperature stability.
Keywords: Biodegradation; Dibutyl phthalate (DBP); The exponential model; DBP hydrolase
gene

Abstract Vol. No. 26, June 2015

87

Department of Environmental Science, KU

Zhi-Qing Zhao1, 2, Bao-Hu Tian1, Xuan Zhang1, Abbas Ghulam1, 3, Tu-Cai Zheng2 and
Dong-Sheng Shen1, 4. (1College of Environment and Resource Sciences, Zhejiang
University, Hangzhou, People’s Republic of China, 2College of Chemical and Material
Engineering, Quzhou University, Quzhou, People’s Republic of China, 3Department of
Chemical Engineering, University of Gujrat, Gujrat, Pakistan, 4School of Environmental
Science and Engineering, Zhejiang Gongshang University, Hangzhou, People’s Republic of
China). Aerobic degradation study of three fluoroanilines and microbial community
analysis: the effects of increased fluorine substitution. Biodegradation, Volume 26(1)
(2015): 1-14
The fate of fluorinated compounds in the environment, especially polyfluorinated aromatics, is a
matter of great concern. In this work, 4-Fluoroaniline (4-FA), 2,4-Difluoroanilines (2,4-DFA),
and 2,3,4-Trifluoroanilines (2,3,4-TFA), were chosen as the target pollutants to study their
biodegradability under aerobic conditions. The required enriched time of the mixed bacterial
culture for degrading 4-FA, 2,4-DFA, and 2,3,4-TFA was 26, 51, and 165 days, respectively,
which suggested that the longer enrichment time was required with the increase of fluorine
substitution. At the initial concentrations of 100–200 mg L−1, the 4-FA, 2,4-DFA, and 2,3,4-TFA
could be degraded completely by the mixed bacterial culture. The maximum specific degradation
rates of 4-FA, 2,4-DFA, and 2,3,4-TFA were 22.48 ± 0.55, 15.27 ± 2.04, and 8.84 ± 0.93 mg FA
(g VSS h)−1, respectively. Also, the three FAs enriched cultures showed certain potential of
degrading other two FAs. The results from enzyme assay suggested the expression of metacleavage pathways during three FAs degradation. The denaturing gradient gel electrophoresis
analysis revealed that unique bacterial communities were formed after FAs enrichment and these
were principally composed of β-Proteobacteria,Oscillatoriophycideae, δ-Proteobacteria, αProteobacteria, Thermales, Xanthomonadales, Deinococci,Flavobacteriia,
and Actinobacteridae. The Shannon-Wiener indexes in three FAs enriched culture decreased
with the increase of fluorine substitution, indicating the significant effect of fluorine substitution
on the microbial diversity. These findings supply important information on the fate of three FAs
under aerobic environment, and the bacterial communities in their degradation systems.
Keywords: Fluoroanilines; Aerobic degradation; Enrichment; Mixed bacterial culture;
Microbial community; Fluorine substitution
Mengyan Li1, E. Tess Van Orden1, David J. DeVries2, Zhong Xiong2, Rob Hinchee3 and Pe
dro J. Alvarez1 . (1Department of Civil and Environmental Engineering, Rice University,
Houston, TX, USA, 2AMEC Environment and Infrastructure, Inc., Irvine, CA, USA,
3
Integrated Science & Technology, Inc., Panacea, FL, USA. Email: alvarez@rice.edu).
Bench-scale biodegradation tests to assess natural attenuation potential of 1,4-dioxane
at three sites in California. Biodegradation, Volume 26(1) (2015): 39-50
1,4-Dioxane (dioxane) is relatively recalcitrant to biodegradation, and its physicochemical
properties preclude effective removal from contaminated groundwater by volatilization or
adsorption. Through this microcosm study, we assessed the biodegradation potential of dioxane
for three sites in California. Groundwater and sediment samples were collected at various
locations at each site, including the presumed source zone, middle and leading edge of the
plume. A total of 16 monitoring wells were sampled to prepare the microcosms. Biodegradation
of dioxane was observed in 12 of 16 microcosms mimicking natural attenuation within
28 weeks. Rates varied from as high as 3,449 ± 459 µg/L/week in source-zone microcosms to a
low of 0.3 ± 0.1 µg/L/week in microcosms with trace level of dioxane (<10 µg/L as initial
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concentration). The microcosms were spiked with 14C-labeled dioxane to assess the fate of
dioxane. Biological oxidizer-liquid scintillation analysis of bound residue infers that 14C-dioxane
was assimilated into cell material only in microcosms exhibiting significant dioxane
biodegradation. Mineralization was also observed per 14CO2recovery (up to 44 % of the amount
degraded in 28 weeks of incubation). Degradation and mineralization activity significantly
decreased with increasing distance from the contaminant source area (p < 0.05), possibly due to
less acclimation. Furthermore, both respiked and repeated microcosms prepared with sourcezone samples from Site 1 confirmed relatively rapid dioxane degradation (i.e., 100 % removal by
20 weeks). These results show that indigenous microorganisms capable of degrading dioxane are
present at these three sites, and suggest that monitored natural attenuation should be considered
as a remedial response.
Keywords: 1,4-Dioxane; Natural attenuation; Bioremediation; Mineralization; Microcosms
Karthiga Nagarajan1 and Kai-Chee Loh1. (1Department of Chemical and Biomolecular
Engineering, National University of Singapore, 4 Engineering Drive 4, Singapore, 117576,
Singapore). Formulation of microbial cocktails for BTEX biodegradation.
Biodegradation, Volume 26(1) (2015): 51-63
BTEX biodegradation by a mixed community of micro-organisms offers a promising approach
in terms of cost-effectiveness and elimination of secondary pollution. Two bacterial
strains, Pseudomonas putida F1 and Pseudomonas stutzeri OX1 were chosen to formulate
synthetic consortia based on their ability to biodegrade the mono-aromatic compounds. Benzene
and toluene supported the growth of both the strains; while ethyl benzene and o-xylene were
only utilized as growth substrates by P. putida F1 and P. stutzeriOX1, respectively. In a mixed
substrate system, P. putida F1 exhibited incomplete removal of o-xylene while P. stutzeri OX1
displayed cometabolic removal of ethyl benzene with dark coloration of the growth medium.
The biodegradation potential of the two Pseudomonas species complemented each other and
offered opportunities to explore their performance as a co-culture for enhanced BTEX
biodegradation. Several microbial formulations were concocted and their BTEX biodegradation
characteristics were evaluated. Mixed culture biodegradation ascertained the advantages of the
co-culture over the individualPseudomonas species. This study also emphasized the significance
of inoculum density and species proportion while concocting preselected micro-organisms for
enhanced BTEX biodegradation.
Keywords: BTEX; Biodegradation; Cometabolism; Microbial formulations
Paweł Lenartowicz1, Paweł Kafarski1 and Jacek Lipok1 . (1Faculty of Chemistry, Opole
University, Oleska 48, 45-052 Opole, Poland. Email: jacek.lipok@uni.opole.pl). The
overproduction of 2,4-DTBP accompanying to the lack of available form of phosphorus
during the biodegradative utilization of aminophosphonates by Aspergillus terreus.
Biodegradation, Volume 26(1) (2015): 65-76
Although information about the ability of some filamentous fungi to biodegrade
organophosphonates is available, the knowledge about accompanying changes in fungal
metabolism is very limited. The aim of our study was to determine the utilization of the chosen,
structurally diverse aminophosphonates by Aspergillus terreus (Thom), in the context of the
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behaviour of this fungus while growing in unfavourable conditions, namely the lack of easily
available phosphates. We found that all the studied compounds were utilized by fungus as
nutritive sources of phosphorus, however, their effect on the production of fungal biomass
depended on their structure. We also observed an interesting change in the metabolism of A.
terreus; namely the overproduction of 2,4-di-tert-butylphenol (2,4-DTBP), which is known to
possess fungistatic activity. In the case of our study, the biosynthesis of this compound was
induced by phosphorus starvation, caused either by the lack of that element in the medium, or
the poor degradation of phosphonate.
Keywords: Filamentous fungi; Aspergillus terreus; Phosphonate; utilization; 2,4-di-tertbutylphenol
Kugara, J., Dzomba, P.*, Zaranyika, M. F. (Chemistry Department, University of
Zimbabwe, P. O. Box MP167, Mount pleasant, Harare, Zimbabwe, Chemistry
Department, University of Zimbabwe, P. O. Box MP167, Mount pleasant, Harare,
Zimbabwe, Chemistry Department, University of Zimbabwe, P. O. Box MP167, Mount
pleasant, Harare, Zimbabwe). Characterization of microbial degradation of
oxytetracycline in river water and sediment using reversed phase high performance liquid
chromatography. African Journal of Biotechnology, Volume14(1)(2015): 1-9
The fate of oxytetracycline (OTC) in river water and sediment and control experiments was
investigated. A high-performance liquid chromatography (HPLC) separation and identification
method was used to separate, identify and quantify OTC and its major degradation products.
Minimum degradation of OTC was observed in control experiments. Non microbial degradation
observed up to day 26 contributed slightly above 20% of the degradation in exposed distilled
water experiment. Increase in degradation of OTC after day 26 for both the covered and exposed
distilled water experiments were attributed to microbial degradation due to contamination
through the openings left in the set ups. Microbial degradation was observed in the river water
and sediment experiment and two major degradation products were identified: 4-epioxytetracycline (4-epi-OTC) and β-apo-oxytetracycline (β-apo-OTC). β-apo-OTC was found to
be the most stable degradation product as compared to the other main degradation products 4epi-oxytetracycline (4-epi-OTC) and α-apo-oxytetracycline, (α-apo-OTC). The present results
have shown that microbial degradation plays a major role in the removal of OTC in natural
environments.
Keywords: Oxytetracycline, microbial degradation, rephrased phase HPLC, river water and
sediment.
Fernanda L. Vaz, Thais A. Gomes, Caio C. A. Rocha, Maria Aparecida Mouco, Ester R.
Gouveia*. (Department of Antibiotics, Federal University of Pernambuco, CEP: 50670901, Recife-PE, Brazil, Brazilian Agricultural Research Corporation, CEP: 56302-970,
Petrolina-PE, Brazil). Paclobutrazol biodegradation in unsaturated soil in the Semi-Arid
Northeast of Brazil. African Journal of Biotechnology, Volume 14(4), pp. 298-303 , January
2015
Paclobutrazol (PBZ) is a plant growth regulator, increasing flowe ring and yield that is widely
used in mango cultivation in the semi-arid northeastern Brazil. PBZ remains active in the soil for
several years. However, it can severely affect the growth and development of subsequent crops,
mainly by reducing vegetative vigor. The aim of this study was to investigate PBZ
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biodegradation in four samples of soil: P-G (with PBZ application history and with addition of
glycerol); NP-G (without PBZ application history and with addition of glycerol); P-NG (with
PBZ application history and without addition of glycerol) and NP-NG (without PBZ application
history and without addition of glycerol). The biodegradation experiments were carried out in
125 ml flasks containing 10 g soil, at room temperature for 63 days. Mathematical models to
analyze the kinetics of degradation of PBZ were applied. PBZ residue was less than 1% in soils
with a history, regardless the addition of glycerol. The three models (first-order kinetics, double
first-order kinetics and logistic) were well adjusted in these cases (P-G and P-NG). On the other
hand, PBZ biodegradation in soil NP-G and NP-NG was 64%, and followed the model of double
kinetic. PBZ biodegradation in soil with history was successful, probably because the native
microbial had adapted to local environmental conditions.
Keywords: Paclobutrazol, biodegradation, mathematical models.
Midhun Kumar Duddu*, Kalyani Lakshmi Tripura, Girijasankar Guntuku, Dandu Sree
Divya. (Pharmaceutical Biotechnology Division, A.U. College of Pharmaceutical Sciences,
Andhra University, Visakhapatnam (A.P.), India). Biodegradation of low density
polyethylene (LDPE) by a new biosurfactant-producing thermophilic Streptomyces
coelicoflavus NBRC 15399T. African Journal of Biotechnology, Volume 14(4)(2015): 327340
In the present study, we tested 83 actinomycete isolates for low density polyethylene (LDPE)
degradation in the laboratory, and these isolates were previously isolated for biosurfactant
production from the oil contaminated soil sample near Naval Dockyard in Visakhapatnam.
Among them, 20 were positive using 2,3,5-triphenyl tetrazolium chloride (TTC) as a viability
indicator and able to grow in a mineral salts medium containing LDPE as a sole source of
carbon. Of these, NDYS-4 isolate showed prominent result with redox probe 2,3,5triphenyltetrazolium chloride (TTC) as a viability indicator, which forms pink colour insoluble
triphenylformazan (TPF) on mineral salts media containing emulsified polyethylene as a carbon
source within five to seven days, and it was also grown prominently on mineral salt agar plates
containing LDPE in comparison to other isolates, and it was selected for detailed analysis. The
weight loss of polyethylene films was approximately 30% after four weeks of incubation with
selected isolate. The viability and metabolic activity of this isolate growing on the polyethylene
surface was confirmed using a TTC reduction test. The metabolic activity was also correlated
with a concomitant increase in the protein density of the biomass on the surface of the
polyethylene. The microbial degradation of LDPE was also analyzed by the change in pH of the
culture media and microscopic analysis. Based on the results, this degradation may be mediated
by enzymatic activity and may also involve cell-surface hydrophobicity. It was also able to grow
on other polymers such as polyvinyl acetate (PVA), polycaprolactone (PCL), polyethylene oxide
(PEO) and polyethylene glycol (PEG) using TTC as a viability indicator and also showed
prominent growth on mineral salts agar plates containing polyethylene as a source of carbon.
Based on the results of phenotypic characteristics, phylogenetic analysis, biochemical
characteristics and 16S rRNA gene sequence homology, the isolate NDYS-4 was identified
as Streptomyces coelicoflavus NBRC 15399T. It could be concluded that the PE degrading
actinomycete selected in this study showed diverse and varying capacities to degrade
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polyethylene and other polymers and can be exploited for cleaning up polyethylene
contaminated sites.
Keywords: Biosurfactant, low density polyethylene, 2,3,5-triphenyl tetrazolium chloride,
mineral salts media, hydrophobicity, sequence homology, phylogenetic analysis.
Shah M. P. (Industrial Waste Water Research Laboratory, Division of Applied and
Environmental Microbiology Environmental Technology Limited Gujarat, India).
Exploitation of molecular genetics in microbial degradation and decolorization of
industrial waste water effluent. African Journal of Biotechnology, Volume 14(6)(2015):
489-499
Activated sludge samples were used to analyse microbial community structures from the anoxic
and aerobic zones of a laboratory-scale modified Ludzack-Ettinger system. Fluorescent in situ
hybridization and denaturing gradient gel electrophoresis were applied for analysis. With the
help of DNA specific fluorochrome DAPI, approximately 75 to 80% of total cells were detected,
hybridised with a specific eubacterial probe for the anoxic and aerobic zones. Results
corroborate the dominance of the alpha and gamma subclasses of the Proteobacteria in the
anoxic zone whilst the aerobic zone was dominated with the beta subclass of the Proteobacteria.
Genetic diversity of the microbial community present in each of the anoxic and aerobic zones
was employed by the DGGE technique. Results were obtained from the application of
fluorescent in situ hybridisation (FISH) and PCR-DGGE yields a more precise understanding of
the microbial community structure and genetic diversity present in domestic wastewater of a
laboratory scale treatment process. Nitrogen mass balances indicated an upset in the nitrogen
levels for wastewater batches two and seven. The carbon mass balance fell in the range of 92.4
and 105.9% and the nitrogen mass balance fell in the range of 98.4 and 160.0%.
Keywords: Fluorescent in situ hybridisation (FISH), denaturing gradient gel electrophoresis
(DGGE), COD and nitrogen mass balances.
Adenipekun, C. O.* Ipeaiyeda, A. R., Olayonwa, A. J., Egbewale, S. O. (Department of
Botany, University of Ibadan, Ibadan, Nigeria, Department of Chemistry, University of
Ibadan, Ibadan, Nigeria). Biodegradation of polycyclic aromatic hydrocarbons (PAHs) in
spent and fresh cutting fluids contaminated soils by Pleurotus pulmonarius (Fries). Quelet
and Pleurotus ostreatus (Jacq.) Fr. P. Kumm. African Journal of Biotechnology, Volume
14(8)(2015): 661-667
The potential of Pleurotus pulmonarius and Pleurotus ostreatus on the degradation of PAHs in
spent and fresh cutting fluids (SCF and FCF) contaminated soils was investigated. Different
weights of soil samples were contaminated with varying composition (10, 20 or 30%) of spent
and fresh cutting fluids separately then inoculated each sample with P. pulmonarius and P.
ostreatusseparately and incubated at 28 ± 2°C for two months. The samples were analyzed in
triplicates for 16 priority polycyclic aromatic hydrocarbons (PAHs) by gas chromatography after
extracting with hexane and dichloromethane (3:1). The initial PAHs in the cutting fluids were
mainly composed of 2 to 6 fused benzene rings. Significant reductions in PAHs concentrations
for SCF and FCF were observed after two months of incubation. The percentage total PAHs
remaining in FCF soil ranged from 71.7 to 73.6% when inoculated with P. pulmonarius and 0.93
to 31.0% when inoculated with P. ostreatus. Similarly, the percentage total PAHs remaining in
SCF soil ranged from 42.6 to 72.6% when inoculated with P. pulmonarius and 54.9 to 62.2%
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when inoculated with P. ostreatus. Overall range of PAHs degradation by P. pulmonarius
inoculated on FCF contaminated soil was 17.3 to 27.3%, while forP. ostreatus inoculated soil
was 69.0 to 99.07% at different contamination levels. In contrast, overall PAHs degradation
for P. pulmonarius and P. ostreatus inoculated on SCF ranged from 27.4 to 57.4% and from 37.8
to 45.2%, respectively. Thus, P. ostreatus is found more effective as a biodegradation agent for
PAHs in contaminated soils when compared with P. pulmonarius.
Keywords: Biodegradation, polycyclic aromatic hydrocarbons (PAHs), cutting fluids, Pleurotus
ostreatus, Pleurotus pulmonarius.
K. P. Acharya1, P. Shilpkar1, M. C. Shah1 and P. Chellapandi2. (1Biogas Research and
Extension Centre, Department of Microbiology, Gujarat Vidyapith, Sadara, Gandhinagar,
Gujarat, 382 320, India, 2Molecular Systems Engineering Laboratory, Department of
Bioinformatics, School of Life Sciences, Bharathidasan University, Tiruchirappalli, Tamil
Nadu, 620 024, India. Email: pshilpkar@yahoo.com). Biodegradation of Insecticide
Monocrotophos by Bacillus subtilis KPA-1, Isolated from Agriculture Soils. Applied
Biochemistry and Biotechnology, Volume 175(4) (2015): 1789-1804
Twenty bacterial strains, which are capable of degrading monocrotophos, were isolated from
five soil samples collected from agriculture soils in India. The ability of the strains to mineralize
monocrotophos was investigated under different culture conditions. A potential strain degrading
monocrotophos was selected and named KPA-1. The strain was identified as a Bacillus
subtilis on the basis of the results of its cellular morphology, physiological and chemotaxonomic
characteristics, and phylogenetic conclusion of 16S ribosomal DNA (rDNA) gene
sequences. Organophosphate hydrolase (opdA gene) involved in the initial biodegradation of
monocrotophos in KPA-1 was quantitatively expressed, which was a constitutively expressed
cytosolic enzyme. RT-qPCR data revealed that KPA-1 harboring opdA gene in an early stage
was significantly downregulated from opdA gene in a degradation stage (1.5 fold more) with
a p value of 0.0375 (p < 0.05). We have optimized culture conditions for the efficient
degradation (94.2 %) of monocrotophos under aerobic conditions. Growth and degradation
kinetic studies proved that KPA-1 was able to grow in minimal salt medium containing
1000 ppm monocrotophos as the only carbon source. Hence, KPA-1 culture has a great potential
utility for the bioremediation of agriculture soils contaminated with organophosphorus
pesticides, particularly monocrotophos.
Keywords: Bacillus subtilis; Biodegradation ; Monocrotophos ; Organophosphate; hydrolase;
Organophosphorus pesticide; Soil contamination
Maya Yadav1, Navnita Srivastva1, Awadhesh Kumar Shukla1, Ram Sharan Singh2,
Siddh Nath Upadhyay2 and Suresh Kumar Dubey1. (1Department of Botany, Faculty of
Science, Banaras Hindu University, 221005 Varanasi, India, 2Department of Chemical
Engineering and Technology, Indian Institute of Technology (Banaras Hindu University),
221005 Varanasi, India). Efficacy of Aspergillus sp. for Degradation of Chlorpyrifos in
Batch and Continuous Aerated Packed Bed Bioreactors. Applied Biochemistry and
Biotechnology, Volume 175(1) (2015): 16-24
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Aerobic biodegradation of chlorpyrifos (CP) by Aspergillus sp. was investigated in batch and
continuous packed bed bioreactors. The optimal process parameters for achieving the maximum
removal efficiency (RE), determined using a batch bioreactor packed with polyurethane foam
pieces, were inoculum level: 2.5 mg (wet weight) mL−1, pH 7.0, temperature 28 °C, DO
5.8 mg L−1, and CP concentration 300 mg L−1. The continuous packed bed bioreactor was
operated at flow rates ranging from 10 to 40 mL h−1 while keeping other parameters at their
optimal level. Steady-state CP removal efficiencies greater than 85 % were obtained up to the
inlet loading of 180 mg L−1 d−1. The continuous bioreactor behaved as a plug flow unit and was
able to stabilize quickly after perturbation in the inlet loading.
Keywords: Bioreactor ; Chlorpyrifos; Polyurethane; foam ;Inlet loading rate; Removal
efficiency
Da-Zhong Yan1, Ling-Qi Mao1, Cun-Zhi Li1 and Jun Liu1. (1School of Biology and
Pharmaceutical Engineering, Wuhan Polytechnic University, 68 Xuefu South Road,
Changqing Garden, Wuhan, 430023, Hubei, China. Email: yandz6808@163.com).
Biodegradation of hexachlorobenzene by a constructed microbial consortium. World
Journal of Microbiology and Biotechnology, Volume 31(2) (2015): 371-377
A consortium comprised of an engineered Escherichia coli DH5α and a natural
pentachlorophenol
(PCP)
degrader, Sphingobium chlorophenolicum ATCC 39723,
was
assembled for degradation of hexachlorobenzene (HCB), a persistent organic pollutant. The
engineered E. coli strain, harbouring a gene cassette (camA + camB + camC) that encodes the
F87W/Y96F/L244A/V247L mutant of cytochrome P-450cam (CYP101), oxidised HCB to PCP.
The resulting PCP was then further completely degraded byATCC 39723. The results showed
that almost 40 % of 4 µM HCB was degraded by the consortium at a rate of 0.033 nmol/mg (dry
weight)/h over 24 h, accompanied by transient accumulation and immediate consumption of the
intermediate PCP, detected by gas chromatography. In contrast, in the consortium comprised
of Pseudomonas putida PaW340
harbouring camA + camB + camC and ATCC 39723,
PCP
accumulated in PaW340 cells but could not be further degraded, which may be due to a
permeability barrier of Pseudomonas PaW340 for PCP transportation. The strategy of bacterial
co-culture may provide an alternative approach for the bioremediation of HCB contamination.
Keywords:
Biotransformation;
Cytochrome
P-450cam;
Pentachlorophenol ; Sphingobium; chlorophenolicum ; ATCC ; 39723

Hexachlorobenzene;

L. O. Kachieng’a1 and M. N. B. Momba1. (1Department of Environmental, Water and
Earth Sciences, Faculty of Science, Tshwane University of Technology, Arcadia Campus,
P/Bag X680, Pretoria, 0001, South Africa. Email: mombamnb@tut.ac.za). Biodegradation
of Fats and Oils in Domestic Wastewater by Selected Protozoan Isolates. Water, Air, &
Soil Pollution, Volume 226(2015):140
The majority of the existing water bodies around the world are increasingly polluted with oily
wastewater. The aim of this study was to investigate the role of single protozoan isolates
(Aspidisca, Trachelophyllum andPeranema) and of a consortium of these three protozoan
isolates in the biodegradation of fats and oils present in polluted domestic wastewater. The
biomass of protozoan isolates, chemical oxygen demand (COD), dissolved oxygen (DO) and
concentrations of fats and oils were determined in triplicate before and after the inoculation of
isolates in oily wastewaters, using standard methods. Results revealed optimum growth of
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protozoan cell densities under favourable conditions of 30 °C, pH 6 and 8 (from 1.00 to 4.00,
3.96, 3.80 and 4.20 × 102 cells/ml for Aspidisca, Trachelophyllum, Peranema and a consortium
of the three isolates, respectively). The average percentage uptake of DO
by Aspidisca, Trachelophyllum, Peranema and their consortium was 95, 96, 96 and 100 %,
respectively, for both 30 and 25 °C and at pH levels of (4, 6, 8 and 10), respectively. The results
revealed that the COD removal rates of the isolates at various pH levels were ≥20 and ≤90 %,
respectively, for 30 and 25 °C. At a temperature of 30 °C, the biodegradation capabilities of the
isolates ranged from 3.0 to 8.0, 3.0 to 6.0, 7.0 to 11.0 and 8.0 to 22.0 %, while at 25 °C, the
biodegradation rates were 3.0 to 6.0, 4.0 to 7.0, 3.0 to 8.0 and 4.0 to 15.0 %
for Aspidisca,Trachelophyllum, Peranema and the consortium of these three isolates,
respectively.
Keywords: Biodegradation; Fats and oil; Protozoan isolates; A consortium of isolates;
Bioremediation; Partition-gravimetric method
Li Na Wei1, Ping Wu1, 2 , Fu Rong Wang1 and Hong Yang1, 3. (1Jiangsu Key Laboratory of
Pesticide Science, College of Science, Nanjing Agricultural University, Nanjing, China,
2
Department of Pesticide Residue, Jiangsu Pesticide Quality Supervise and Test Station Co.
Ltd., Nanjing, 210046, China, 3Department of Applied Chemistry, College of Science,
Nanjing Agricultural University, Nanjing, 210095, China). Dissipation and Degradation
Dynamics of Thifluzamide in Rice Field. Water, Air, & Soil Pollution, Volume
226(2015):130
Thifluzamide fungicide is widely used to protect rice (Oryza sativa) against the sheath blight
fungus (Rhizoctonia solani). The continuous application of thifluzamide may lead to
accumulation in soil and contaminate rice crop. To sustain the environment, it is necessary to
assess its accumulation and degradation in field. The method limit of detection (LOD) was
0.022 ng. The limits of quantitation detection (LOQ) were 5.0 µg L−1 in water and 4.0 µg kg−1 in
paddy soil and rice crop. In this study, a 2-year (2011–2012) field study was performed to
monitor thifluzamide degradation in the rice production areas of Nanjing, Xiaoxian, and
Changsha. The degradation dynamics of thifluzamide in paddy water, paddy soil, and rice crop
were well described by the first-order kinetics equation. The 2-year average half-lives of
thifluzamide in paddy water, paddy soil, and rice crop were 26.19, 17.92, 14.61 days (Nanjing),
15.63, 20.71, 9.10 days (Xiaoxian), and 9.47, 13.92, 10.08 days (Changsha), respectively.
Thifluzamide degraded more rapidly in rice crop than in soil and paddy water. The variation in
thifluzamide degradation was attributed to the difference in rainfall during the period of rice
cultivation.
The
maximum
residue
of
thifluzamide
in
brown
rice
was
−1
0.0303 mg kg in Nanjing and the residue of thifluzamide in brown rice was not detected in
other two sites before thifluzamide was applied at pre-harvest. The experimental data
demonstrated that thifluzamide recommended dosage of 72 g a.i.ha−1 can be used in rice fields
with less than three times within a 30-day time interval.
Keywords: Thifluzamide; Residue; Persistence ; Degradation; Half-life; Rice; GC-ECD
Ricardo Marques1,
Adrian Oehmen1,
Gilda Carvalho1, 2 and
Maria A. M. Reis1.
1
( REQUIMTE-CQFB, Departamento de Química, Faculdade de Ciências e Tecnologia,
Universidade Nova de Lisboa, 2829-516 Caparica, Portugal, 2Instituto de Biologia
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Experimental e Tecnológica (IBET), Av. da República, 2780-157 Oeiras, Portugal.
Email: adrian.oehmen@gmail.com). Modelling the biodegradation kinetics of the
herbicide propanil and its metabolite 3,4-dichloroaniline. Environmental Science and
Pollution Research, Volume 22(9) (2015): 6687-6695
This study models the biodegradation kinetics of two toxic xenobiotic compounds in enriched
mixed cultures: a commonly applied herbicide (3,4-dichloropropionanilide or propanil) and its
metabolite (3,4-dichloroaniline or DCA). The dependence of the metabolite degradation kinetics
on the presence of the parent compound was investigated, as well as the influence of the feeding
operation strategy. Model equations were proposed incorporating substrate inhibition of the
parent compound and the metabolite during dump feed operation of a sequencing batch reactor
(SBR). The kinetic parameters of the biomass were compared to step feed degradation of the
SBR. The relationship between propanil and DCA degradation rates with the concentration of
each compound was studied. A statistical comparison was carried out between the model
predictions and experimental results. Substrate inhibition by both propanil and DCA was
prominent during dump feed operation but insignificant during step feed. With both feeding
strategies, the metabolite degradation was found to be dependent on the concentration of both the
parent compound and the metabolite, suggesting that the DCA degrading enzymatic activity was
independent of the detachment of the propionate moiety from the propanil molecule. After
incorporating this finding into the model equations, the model was able to describe well the
propanil and DCA degradation profiles, with an r 2 correlation >0.95 for each case. A kinetic
model was developed for the degradation of the herbicide propanil and its metabolite DCA. An
exponential inhibition term was incorporated to describe the substrate inhibition during dump
feeding. The kinetics of metabolite degradation was dependent of the sum of the concentrations
of metabolite and parent compound, which could also be of relevance to future xenobiotic
modelling applications from wastewater.
Keywords: Irrigation water; Xenobiotics; Modelling; Herbicides; 3,4-dichloropropionanilide
(propanil)3,4-dichloroaniline (DCA)
Yahya Esfandyari1, Yousef Mahdavi1, Mahdi Seyedsalehi2 , Mohammad Hoseini3,
Gholam
Hossein Safari4, Mohammad Ghanbari Ghozikali5, Hossein Kamani6 and
Jalil Jaafari7. (1Department of Environmental Health Engineering, Health Sciences
Research Center, Faculty of Health, Mazandaran University of Medical Sciences, Sari,
Iran, 2Department of Environmental Engineering, Science and Research Branch, Islamic
Azad University, Tehran, Iran, 3Department of Environmental Health Engineering, School
of Health, Shiraz University of Medical Sciences, Shiraz, IR, Iran, 4Department of
Environmental Health Engineering, School of Public Health, Tehran University of Medical
Sciences, Tehran, Iran, 5Environmental Health Department of East Azerbaijan Province
Health Center, Tabriz University of Medical Sciences, Tabriz, Iran, 6Health Promotion
Research Center, Zahedan University of Medical Sciences, Zahedan, Iran, 7Department of
Environmental Health, School of Public Health, Guilan University of Medical Sciences,
Rasht, Iran. Email: esfandyari496@gmail.com). Degradation and biodegradability
improvement of the olive mill wastewater by peroxi-electrocoagulation/
electrooxidation-electroflotation process with bipolar aluminum electrodes.
Environmental Science and Pollution Research, Volume 22(8) (2015): 6288-6297
Olive mill wastewater is considered as one of the most polluting effluents of the food industry
and constitutes a source of important environmental problems. In this study, the removal of
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pollutants (chemical oxygen demand (COD), biochemical oxygen demand (BOD5), polyphenols,
turbidity, color, total suspended solids (TSS), and oil and grease) from olive oil mill processing
wastewater by peroxi-electrocoagulation/electrooxidation-electroflotation process with bipolar
aluminum electrodes was evaluated using a pilot continuous reactor. In the electrochemical unit,
aluminum (Al), stainless steel, and RuO2/Ti plates were used. The effects of pH, hydrogen
peroxide doses, current density, NaCl concentrations, and reaction times were studied. Under
optimal conditions of pH 4, current density of 40 mA/m2, 1000 mg/L H2O2, 1 g/L NaCl, and 30min reaction time, the peroxi-electrochemical method yielded very effective removal of organic
pollution from the olive mill wastewater diluted four times. The treatment process reduced COD
by 96 %, BOD5 by 93.6 %, total, polyphenols by 94.4 %, color by 91.4 %, turbidity by 88.7,
suspended solids by 97 % and oil and grease by 97.1 %. The biodegradability index
(BOD5/COD) increased from 0.29 to 0.46. Therefore, the peroxi-electrocoagulation/
electrooxidation-electroflotation process is considered as an effective and feasible process for
pre-treating olive mill wastewater, making possible a post-treatment of the effluent in a
biological system.
Keywords: Olive mill wastewater; Electrocoagulation; Electrooxidation; Electroflotation;
Hydrogen peroxide
Chengdu Qi1, Xitao Liu1 , Wei Zhao2, Chunye Lin1, Jun Ma1, Wenxiao Shi1, Qu Sun1 and
Hao Xiao3. (1State Key Laboratory of Water Environment Simulation, School of
Environment, Beijing Normal University, Beijing, 100875, China, 2Institute of Scientific
and Technical Information of China, Beijing, 100038, China, 3College of Chemistry,
Beijing Normal University, Beijing, 100875, China. Email: liuxt@bnu.edu.cn).
Degradation and dechlorination of pentachlorophenol by microwave-activated
persulfate. Environmental Science and Pollution Research, Volume 22(6) (2015): 46704679
The degradation performance of pentachlorophenol (PCP) by the microwave-activated persulfate
(MW/PS) process was investigated in this study. The results indicated that degradation
efficiency of PCP in the MW/PS process followed pseudo-first-order kinetics, and compared
with conventional heating, microwave heating has a special effect of increasing the reaction rate
and reducing the process time. A higher persulfate concentration and reaction temperature
accelerated the PCP degradation rate. Meanwhile, increasing the pH value and ionic strength of
the phosphate buffer slowed down the degradation rate. The addition of ethanol and tert-butyl
alcohol as hydroxyl radical and sulfate radical scavengers proved that the sulfate radicals were
the dominant active species in the MW/PS process. Gas chromatography-mass spectrometry
(GC-MS) was employed to identify the intermediate products, and then a plausible degradation
pathway involving dechlorination, hydrolysis, and mineralization was proposed. The acute
toxicity of PCP, as tested with Photobacterium phosphoreum, Vibrio fischeri, and Vibrio
qinghaiensis, was negated quickly during the MW/PS process, which was in agreement with the
nearly complete mineralization of PCP. These results showed that the MW/PS process could
achieve a high mineralization level in a short time, which provided an efficient way for PCP
elimination from wastewater.
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Keywords: Pentachlorophenol; Persulfate; Microwave; Dechlorination; Toxicity
A. Kamari1, 2, I. D. Pulford3 and J. S. J. Hargreaves3. (1Department of Chemistry, Faculty
of Science and Mathematics, Universiti Pendidikan Sultan Idris, 35900 Tg. Malim, Perak,
Malaysia, 2Nanotechnology Research Centre, Faculty of Science and Mathematics,
Universiti Pendidikan Sultan Idris, 35900 Tg. Malim, Perak, Malaysia, 3WestCHEM,
School of Chemistry, University of Glasgow, Glasgow, G12 8QQ, UK.
Email: azlkam@yahoo.co.uk). Biodegradation of chitosan and its effect on metal
bioavailability. Environmental Science and Pollution Research, Volume 22(3) (2015):
1919-1930
The microbial breakdown of chitosan, a fishery waste-based material, and its derivative crosslinked chitosans, in both non-contaminated and contaminated conditions was investigated in a
laboratory incubation study. Biodegradation of chitosan and cross-linked chitosans was affected
by the presence of heavy metals. Zn was more pronounced in inhibiting microbial activity than
Cu and Pb. It was estimated that a longer period is required to complete the breakdown of the
cross-linked chitosans (up to approximately 100 years) than unmodified chitosan (up to
approximately 10 years). The influence of biodegradation on the bioavailable fraction of heavy
metals was studied concurrently with the biodegradation trial. It was found that the binding
behaviour of chitosan for heavy metals was not affected by the biodegradation process.
Keywords: Biodegradation; Microbial respiration; Chitosan ; Contaminated soil; Metal
bioavailability
Lidiane Yumi Taketa1, Franciély Ignachewski1, Juan Carlo Villalba1, Fauze Jacó Anaissi1
and Sérgio Toshio Fujiwara2 (1Departamento de Química, Universidade Estadual do
Centro Oeste, Guarapuava, PR, 85040-080, Brazil, 2Departamento de Química,
Universidade Estadual de Ponta Grossa, Ponta Grossa, PR, 84030-900, Brazil.
Email: sergiofujiwara@gmail.com). Phenol degradation using the mixed material
clay/Fe immobilized on glass slides. Environmental Science and Pollution Research,
Volume 22(2) (2015): 894-902
The mixed material clay/Fe was prepared and immobilized on glass slides and calcined at 550
and 750 °C. The calcined material X-ray powder pattern (XRD) diffractograms indicate that
there is no intercalation of iron compounds inside the lamella clay. The experimental design
revealed that the most suitable phenol degradation conditions were obtained using the material
calcined at 750 °C in a pH 7 and 140 mg/L of hydrogen peroxide solution. The material
MMAFe750 showed excellent performance as a catalyst for Fenton-like reaction; in 125 min,
50 % of phenol was removed in the absence of leaching-supported iron. These results indicate
that the reaction occurs by a heterogeneous process. Furthermore, the material showed no loss of
catalytic activity after five degradation studies. It was noted that the adsorption of phenol in the
synthesized materials does not occur and the mixed material is strongly adsorbed onto glass
slides.
Keywords: Mixed material clay/Fe; Phenol degradation; Immobilized Fenton; Immobilization
on glass slides Factorial; design; Advanced oxidation processes
Qing Wu1, Gaoqi Duan1, Yanrui Cui1 and Jianhui Sun1. (1School of Environment, Henan
Normal University, Key Laboratory for Yellow River and Huai River Water
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Environmental and Pollution Control, Ministry of Education, Henan Key Laboratory for
Environmental Pollution Control, Xinxiang, 453007, China. Email: sunjhhj@163.com).
Removal of heavy metal species from industrial sludge with the aid of biodegradable
iminodisuccinic acid as the chelating ligand. Environmental Science and Pollution
Research, Volume 22(2) (2015): 1144-1150
High level of heavy metals in industrial sludge was the obstacle of sludge disposal and resource
recycling. In this study, iminodisuccinic acid (IDS), a biodegradable chelating ligand, was used
to remove heavy metals from industrial sludge generated from battery industry. The extraction of
cadmium, copper, nickel, and zinc from battery sludge with aqueous solution of IDS was studied
under various conditions. It was found that removal efficiency greatly depends on pH, chelating
agent’s concentration, as well as species distribution of metals. The results showed that mildly
acidic and neutral systems were not beneficial to remove cadmium. About 68 % of cadmium in
the sample was extracted at the molar ratio of IDS to heavy metals 7:1 without pH adjustment
(pH 11.5). Copper of 91.3 % and nickel of 90.7 % could be removed by IDS (molar ratio, IDS:
metals = 1:1) with 1.2 % phosphoric acid effectively. Removal efficiency of zinc was very low
throughout the experiment. Based on the experimental results, IDS could be a potentially useful
chelant for heavy metal removal from battery industry sludge.
Keywords: Iminodisuccinic acid Industrial sludge Biodegradable chelating ligand Heavy
metal Extraction
Juan Salvador Chin-Pampillo1, Elizabeth Carazo-Rojas1, Greivin Pérez-Rojas1, Víctor
Castro-Gutiérrez1, 2 and Carlos E. Rodríguez-Rodríguez1 . (1Centro de Investigación en
Contaminación Ambiental, Universidad de Costa Rica, 2060 San José, Costa Rica,
2
Facultad de Microbiología, Universidad de Costa Rica, 2060 San José, Costa Rica.
Email: carlos.rodriguezrodriguez@ucr.ac.cr). Accelerated biodegradation of selected
nematicides in tropical crop soils from Costa Rica. Environmental Science and Pollution
Research, Volume 22(2) (2015): 1240-1249
Degradation and mineralization behavior of selected nematicides was studied in soil samples
from fields cultivated with banana, potato, and coffee. Degradation assays in most of the studied
soils revealed shorter half-lives for carbofuran (CBF) and ethoprophos (ETP) in samples with a
history of treatment with these compounds, which may have been caused by enhanced
biodegradation. A short half-life value for CBF degradation was also observed in a banana field
with no previous exposure to this pesticide, but with a recent application of the carbamate
insecticide oxamyl, which supports the hypothesis that preexposure to oxamyl may cause
microbial adaptation towards degradation of CBF, an observation of a phenomenon not yet
tested according to the literature reviewed. Mineralization assays for CBF and terbufos (TBF)
revealed that history of treatment with these nematicides did not cause higher mineralization
rates in preexposed soils when compared to unexposed ones, except in the case of soils from
coffee fields. Mineralization half-lives for soils unexposed to these pesticides were significantly
shorter than most reports in the literature in the same conditions. Mineralization rates for soils
with a previous exposure to these pesticides were also obtained, adding to the very few reports
found. This paper contributes valuable data to the low number of reports dealing with pesticide
fate in soils from tropical origin.
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Keywords: Enhanced biodegradation; Degradation; Mineralization; Carbofuran; Terbufos;
Ethoprophos; Tropical soils
German Zafra1, Angélica Moreno-Montaño1, Ángel E. Absalón1 and Diana V. CortésEspinosa1. (1Instituto Politécnico Nacional, Centro de Investigación en Biotecnología
Aplicada, Carretera Estatal Santa Ines Tecuexcomac-Tepetitla Km 1.5, Tepetitla, Tlaxcala,
México, C.P. 70900.
Email: dcortes@ipn.mx). Degradation of polycyclic aromatic
hydrocarbons in soil by a tolerant strain of Trichoderma asperellum. Environmental
Science and Pollution Research, Volume 22(2) (2015): 1034-1042
Trichoderma asperellum H15, a previously isolated strain characterized by its high tolerance to
low (LMW) and high molecular weight (HMW) PAHs, was tested for its ability to degrade 3–5
ring PAHs (phenanthrene, pyrene, and benzo[a]pyrene) in soil microcosms along with a
biostimulation treatment with sugarcane bagasse. T. asperellum H15 rapidly adapted to PAHcontaminated soils, producing more CO2 than uncontaminated microcosms and achieving up to
78 % of phenanthrene degradation in soils contaminated with 1,000 mg Kg−1 after 14 days. In
soils contaminated with 1,000 mg Kg−1 of a three-PAH mixture, strain H15 was shown to
degrade 74 % phenanthrene, 63 % pyrene, and 81 % of benzo[a]pyrene. Fungal catechol 1,2
dioxygenase, laccase, and peroxidase enzyme activities were found to be involved in the
degradation of PAHs by T. asperellum. The results demonstrated the potential of T.
asperellum H15 to be used in a bioremediation process. This is the first report describing the
involvement of T. asperellum in LMW and HMW-PAH degradation in soils. These findings,
along with the ability to remove large amounts of PAHs in soil found in the present work
provide enough evidence to consider T. asperellum as a promising and efficient PAH-degrading
microorganism.
Keywords: Trichoderma asperellum; Polycyclic aromatic hydrocarbons (PAHs);
bioremediation; Laccase; Peroxidase; Dioxygenase

Soil

Joana R. Almeidaa, Vitor Vasconcelosa, b. (a CIIMAR/CIMAR — Interdisciplinary Centre
of Marine and Environmental Research, University of Porto, Rua dos Bragas, 289, 4050123 Porto, Portugal, b Department of Biology, Faculty of Sciences, University of Porto, Rua
do Campo Alegre, 4069-007 Porto, Portugal). Natural antifouling compounds:
Effectiveness in preventing invertebrate settlement and adhesion. Biotechnology Advances,
Volume 33(3–4)(2015): 343–357
Biofouling represents a major economic issue regarding maritime industries and also raise
important environmental concern. International legislation is restricting the use of biocidal-based
antifouling (AF) coatings, and increasing efforts have been applied in the search for
environmentally friendly AF agents. A wide diversity of natural AF compounds has been
described for their ability to inhibit the settlement of macrofouling species. However poor
information on the specific AF targets was available before the application of different molecular
approaches both on invertebrate settlement strategies and bioadhesive characterization and also
on the mechanistic effects of natural AF compounds. This review focuses on the relevant
information about the main invertebrate macrofouler species settlement and bioadhesive
mechanisms, which might help in the understanding of the reported effects, attributed to
effective and non-toxic natural AF compounds towards this macrofouling species. It also aims to
contribute to the elucidation of promising biotechnological strategies in the development of
natural effective environmentally friendly AF paints.
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Keywords: Biofouling; Natural antifouling compounds; Larval settlement; Invertebrate
adhesive mechanisms; Antifouling modes of action
Shobha K. Jayanna1, 2 and Devaraja Gayathri1. (1Department of Microbiology, Davangere
University, Shivagangothri, Davangere, 577002, India, 2Present address: Department of
Microbiology,
Dayananda
Sagar
College,
Bangaluru,
560078,
India.
Email: gayathridevaraja@gmail.com). Degradation of 2,4 Dichlorobiphenyl Via Metacleavage Pathway by Pseudomonasspp. Consortium. Current Microbiology, Volume
70(6)(2015): 871-876
Two bacterial isolates (Pseudomonas sp. GSa and Pseudomonas sp. GSb) were in close
association able to assimilate 2,4 dichlorobiphenyl (2,4 CB), a PCB congener. GC–MS analysis
of spent culture medium of the consortium with 2,4 CB as substrate showed 90 % degradation
(according to Electron capture detection values) with catechol as one of the important
intermediate compounds through meta-cleavage pathway. Further, ability of the consortium to
utilise PCB congeners, Methoxychlor, Aroclor 1016, Chlorobenzoic acids and Monoaromatic
compounds indicated that the consortium of GSa and GSb would be an ideal candidate for in situ
bioremediation of PCB.
Mohammed A. Fayidh1, 2, Sabina Kallary1, P. Azhagu Saravana Babu1, M. Sivarajan3
and M. Sukumar1. (1Centre for Biotechnology, Anna University, Chennai, 600025, India,
2
College of Education for Pure Science Ibn Al-Haitham, University of Baghdad, Baghdad,
Iraq, 3Chemical Engineering Department, Central Leather Research Institute, Chennai,
600020, India. Email: sukumaractech@gmail.com). A Rapid and Miniaturized Method
for the Selection of Microbial Phenol Degraders Using Colourimetric Microtitration.
Current Microbiology, Volume 70(6)(2015): 898-906
A high-throughput method is described, consisting of a colourimetric microtitration for
screening phenol-degrading microorganisms, using a mixture of 4-aminoantipyrine and
potassium ferricyanide as the colour indicator. This contemporary study summarizes a new
method to determine phenol-degrading bacteria isolated from different areas. The method was
used for testing a total of 72 bacteria collected from the natural environment and five known
strains obtained from diagnostic and research laboratories employing 200 mg/L phenol (the
linear range saturation concentration). Depending on the change in colour indicator, the
degradation profiles of 11 strains of bacteria are shown, of which seven strains were able to
degrade more than 80 % of phenol within 6–8 h, while the other four strains took 12–24 h. Two
of the environmentally isolated strains showed high efficiency of phenol degradation and were
confirmed by the high-performance liquid chromatography analysis. These strains were
identified by 16S rRNA sequencing as unique (Escherichia coli moh1 and Bacillus cereus moh2)
and were deposited in the GenBank of NCBI. Two pathogenic strains (Uropathogenic E.
coli and Salmonella sp.) were found to be the fast degraders of phenol, which is of medical
concern, as phenol is generally used as a disinfectant in hospitals. This method can be used for
the estimation and screening of phenol degraders in a single step, for its application in
bioremediation as well as in hospitals for screening the phenol resistance of pathogens.
Dan Zheng1, Jianguo Bao1, Jueming Lu1 and Chunlei Gao1. (1State Key Laboratory of
Biogeology and Environmental Geology, China University of Geosciences, Wuhan, 430074,
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People’s Republic of China. Email: zhengdan0707@163.com). Isolation and
Characterization of a Furfural-Degrading Bacterium Bacillus cereus sp. Strain DS1.
Current Microbiology, Volume 70(2)(2015): 199-205
Furfural was found to be the main organic pollutant in the wastewater coming from the
Diosgenin factory. This substance is derived from acidic pentosan in Dioscorea
zingiberensis and is also found in a variety of agricultural byproducts, including corncobs, oat,
wheat bran, and sawdust. It is regarded as a toxicant and an inhibitor to the growth of
microorganism in both sewage disposal and biological fermentation. A furfural-degrading strain
(DS1) was isolated from activated sludge of wastewater treatment plant in a diosgenin factory by
continuous enrichment culture. The strain was identified as Bacillus cereus based on
morphological, physiological tests, as well as on 16S rDNA sequence and Biolog analyses. The
capacity of this strain to grow on a mineral salt medium, utilizing furfural as the sole carbon and
energy source to degrade furfural, was investigated in this study. Under the condition of pH 9.0,
temperature 35 °C, with rotating speed of 150 rpm, and an inoculum of 6 %, the strain showed
that the furfural degradation capacity reaches 35 % in 7 days, as measured by high-performance
liquid chromatography. The addition of inorganic carbon sources could bring down the
biodegradation efficiency of the furfural. The strain DS1 showed better furfural removal
capacity, as compared to other inorganic carbon sources in the media. Furthermore, a furfural
concentration of as high as 4,000 mg L−1 was tolerated by the culture. The capacity to degrade
furfural was demonstrated for the first time by using the genus B. cereus. This study suggests the
possible application in biodegradation strategies.
Shamsa Akbar1, Sikander Sultan1 and Michael Kertesz2. (1Department of Microbiology
and Molecular Genetics, University of the Punjab, Lahore, Pakistan, 2Department of
Environmental Sciences, Faculty of Agriculture and Environment, University of Sydney,
Sydney, Australia. Email: shamsa.akbar@yahoo.com). Determination of Cypermethrin
Degradation Potential of Soil Bacteria Along with Plant Growth-Promoting
Characteristics. Current Microbiology, Volume 70(1)(2015): 75-84
The pyrethroid insecticide cypermethrin is in extensive use since 1980s for insect control.
However, its toxicity toward aquatic animals and humans requires its complete removal from
contaminated areas that can be done using indigenous microbes through bioremediation. In this
study, three bacterial strains isolated from agricultural soil and identified as Acinetobacter
calcoaceticus MCm5, Brevibacillus parabrevis FCm9, and Sphingomonas sp. RCm6 were found
highly efficient in degrading cypermethrin and other pyrethroids. These bacterial strains were
able to degrade more than 85 % of cypermethrin (100 mg L−1) within 10 days. Degradation
kinetics of cypermethrin (200 mg kg−1) in soils inoculated with isolates MCm5, FCm9, and
RCm6 suggested time-dependent disappearance of cypermethrin with rate constants of 0.0406,
0.0722, and 0.0483 d−1 following first-order rate kinetics. Enzyme assays for Carboxylesterase,
3-PBA dioxygenase, Phenol hydroxylase, and Catechol-1,2 dioxygenase showed higher
activities with cypermethrin treated cell-free extracts compared to non-treated cell-free extracts.
Meanwhile, SDS-PAGE analysis showed upregulation of some bands in cypermethrin-treated
cells. This might suggest that cypermethrin degradation in these strains involves inducible
enzymes. Besides, the isolates displayed substantial plant growth-promoting traits such as
phosphate solubilization, Indole acetic acid production, and ammonia production. Implying the
efficient biodegradation potential along with multiple biological properties, these isolates can be
valuable candidates for the development of bioremediation strategies.
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Chen Chen1, Hong Li2, Jianfeng Pan1, Zuoqin Yan1, Zhenjun Yao1, Wenshuai Fan1 and
Changan Guo1. (1Department of Orthopaedics, Zhongshan Hospital, Fudan University, 180
Fenglin Road, Shanghai, 200032, China, 2Department of Sports Medicine, Huashan
Hospital, Shanghai, China. Email: changanguo@hotmail.com). Biodegradable composite
scaffolds of bioactive glass/chitosan/carboxymethyl cellulose for hemostatic and bone
regeneration. Biotechnology Letters, Volume 37(2) (2015): 457-465
Hemostasis in orthopedic osteotomy or bone cutting requires different methods and materials.
The bleeding of bone marrow can be mostly stopped by bone wax. However, the wax cannot be
absorbed, which leads to artificial prosthesis loosening, foreign matter reaction, and infection.
Here, a bioactive glass/chitosan/carboxymethyl cellulose (BG/CS/CMC) composite scaffold was
designed to replace traditional wax. WST-1 assay indicated the BG/CS/CMC composite resulted
in excellent biocompatibility with no cytotoxicity. In vivo osteogenesis assessment revealed that
the BG/CS/CMC composite played a dominant role in bone regeneration and hemostasis. The
BG/CS/CMC composite had the same hemostasis effect as bone wax; in addition its
biodegradation also led to the functional reconstruction of bone defects. Thus, BG/CS/CMC
scaffolds can serve as a potential material for bone repair and hemostasis in critical-sized bone
defects.
Keywords: Bioactive glass; Bone repair; Bone wax; Carboxymethyl cellulose; Chitosan;
Hemostasis
R.A. Horton1,*, L.P. Randall1, V. Bailey-Horne2, K. Heinrich2, M. Sharman2, L.A.
Brunton1, R.M. La Ragione1,3 and J.R. Jones4. (1Animal & Plant Health Agency (APHA),
Addlestone, Surrey, KT15 3NB, UK, 2The Food and Environment Research Agency, Sand
Hutton, York, YO41 1LZ, UK, 3School of Veterinary Medicine, Faculty of Health and
Medical Sciences, University of Surrey, Guildford, Surrey, GU2 7XH, UK, 4Animal &
Plant Health Agency (APHA), Johnstown, Carmarthen, SA31 3EZ, UK). Degradation of
cefquinome in spiked milk as a model for bioremediation of dairy farm waste milk
containing cephalosporin residues. Journal of Applied Microbiology, Volume 118(4)
(2015): 901–910
The aims of this work were to develop a model of dairy farm waste milk and to investigate
methods for the bioremediation of milk containing cefquinome residues.
Unpasteurized milk and UHT milk that had both been spiked with cefquinome at a concentration
of 2 µg ml−1 were used as a model for waste milk containing cephalosporin residues. Adjustment
of the spiked UHT milk to pH 10 or treatment with conditioned medium from bacterial growth
producing cefotaximase, were the most effective methods for decreasing the cefquinome
concentrations within 24 h. A large-scale experiment (10 l of cefquinome-spiked unpasteurized
milk) suggested that fermentation for 22 h at 37°C followed by heating at 60°C for 2 h was
sufficient to decrease cefquinome concentrations to below the limit of quantification
(<125 µg kg−1) and to kill the majority of the enriched bacterial population.
One or a combination of the bioremediation methods described may have potential as a practical
treatment for dairy farm waste milk.
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Treatment of waste milk to decrease cephalosporin residue concentrations and also to kill
bacteria prior to feeding to dairy calves could decrease the risk of selection for ESBL bacteria on
dairy farms.
Keywords: bioremediation; cefquinome; dairy calves; extended-spectrum β-lactamase; waste
milk
Joaquim Vila, Margalida Tauler, Magdalena Grifoll. (Department of Microbiology,
Faculty of Biology, University of Barcelona, Diagonal 643, 08028 Barcelona, Spain).
Bacterial PAH degradation in marine and terrestrial habitats. Current Opinion in
Biotechnology, Volume 33(2015): 95–102
Cycling of pollutants is essential to preserve functional marine and terrestrial ecosystems.
Progress in optimizing these natural biological processes relies on the identification of the
underlying microbial actors and deciphering their interactions at molecular, cellular, community,
and ecosystem level. Novel advances on PAH biodegradation are built on a progressive
approach that span from pure cultures to environmental communities, illustrating the complex
metabolic networks within a single cell, and their further implications in higher complexity
systems. Recent analytical chemistry and molecular tools allow a deeper insight into the active
microbial processes actually occurring in situ, identifying active functions, metabolic pathways
and key players. Understanding these processes will provide new tools to assess biodegradation
occurrence and, as a final outcome, predict the success of bioremediation thus reducing its
uncertainties, the main drawback of this environmental biotechnology.
Benjamin Ricken1, *, Boris A Kolvenbach1, *, Philippe F-X Corvini1, 2. (1 University of
Applied Sciences and Arts Northwestern Switzerland, School of Life Sciences, Institute for
Ecopreneurship, Gruendenstrasse 40, 4132 Muttenz, Switzerland, 2 State Key Laboratory
of Pollution Control and Resource Reuse, School of the Environment, Nanjing University
Xianlin Campus, Xianlin Avenue 163, Nanjing 210023, China). Ipso-substitution — the
hidden gate to xenobiotic degradation pathways. Current Opinion in Biotechnology,
Volume 33(2015): 220–227
Screening for metabolites of environmental pollutants, the focus is often on transformation
products based on well-known pathways. Hydroxylation at unsubstituted positions of the
aromatic ring or side chain modifications, followed by meta ring-cleavage pathways are usually
considered, whereas less obvious mechanisms are often ignored. Here, a glimpse of the
multitude of transformations involving ipso-substitution events, which are often overlooked as
such, is presented. These reactions can be catalyzed by a variety of enzymes, proceed via several
mechanisms and will often result in metabolites that are not expected to arise from generally
known pathways. Hence, there is a future need when looking into transformations of emerging
pollutants, to stray from the ‘beaten pathways’ and explore the possibilities of less obvious
mechanisms.
Giulio Zanaroli1, Andrea Negroni1, Max M Häggblom2, Fabio Fava1. (1 Department of
Civil, Chemical, Environmental and Materials Engineering (DICAM), University of
Bologna, Via Terracini 28, 40131 Bologna, Italy, 2 Department of Biochemistry and
Microbiology, School of Environmental and Biological Sciences, Rutgers University, The
State University of New Jersey, 76 Lipman Drive, New Brunswick, NJ 08901, USA).
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Microbial dehalogenation of organohalides in marine and estuarine environments. Current
Opinion in Biotechnology, Volume 33(2015): 287–295
Marine sediments are the ultimate sink and a major entry way into the food chain for many
highly halogenated and strongly hydrophobic organic pollutants, such as polychlorinated
biphenyls (PCBs), polychlorinated dibenzo-p-dioxins (PCDDs), polybrominated diphenylethers
(PBDEs) and 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane (DDT). Microbial reductive
dehalogenation in anaerobic sediments can transform these contaminants into less toxic and
more easily biodegradable products. Although little is still known about the diversity of
respiratory dehalogenating bacteria and their catabolic genes in marine habitats, the occurrence
of dehalogenation under actual site conditions has been reported. This suggests that the activity
of dehalogenating microbes may contribute, if properly stimulated, to the in situbioremediation
of marine and estuarine contaminated sediments.
Atsushi Miyachi1, 3, Fumio Kondo2, Miki Kurita3, Kiyomi Tsuji4, Ken-ichi Harada3.
(1 Laboratory Management Department, Sanwa Kagaku Kenkyusho Co., Ltd., Inabe, Mie
511-0406, Japan, 2 Department of Pharmacology, School of Medicine, Aichi Medical
University, Nagakute, Aichi 480-1195, Japan, 3 Graduate School of Environmental and
Human Science and Faculty of Pharmacy, Meijo University, Tempaku, Nagoya 468-8503,
Japan, 4 Kanagawa Prefectural Institute of Public Health, Shimomachiya, Chigasaki,
Kanagawa 253-0087, Japan). Microbial degradation of linear peptides by strain B-9 of
Sphingosinicella and its application in peptide quantification using liquid
chromatography-mass spectrometry. Journal of Bioscience and Bioengineering, Volume
119(6) (2015): 724–728
The bacterial strain Sphingosinicella sp. B-9 was originally discovered to have the ability to
degrade cyanobacterial cyclic peptides (microcystins), and has three hydrolytic enzymes (MlrA,
MlrB, and MlrC). The purpose of this study was to examine in detail the degradation of
glucagon/vasoactive intestinal polypeptide (VIP) family peptides by B-9, and to investigate the
substrate specificity of B-9 proteases and the possibility of using a B-9 protease as a novel
protease for peptide quantification by using a surrogate peptide and mass spectrometry (MS).
The effective use of inhibitors revealed the following hydrolytic capability of B-9: One of the B9 proteases (presumably MlrB) that was not inhibited by ethylenediaminetetraacetic acid
(EDTA) cleaved bioactive peptides into medium-sized peptides with broad selectivity, similar to
neutral endopeptidase, and another protease that was not inhibited by phenylmethylsulfonyl
fluoride (PMSF) corresponded to MlrC and cleaved the resulting medium-sized peptides to
smaller peptides or amino acids. The former property was desirable to obtain a suitable surrogate
peptide, which was used successfully to quantify peptide using liquid chromatography (LC)-MS.
Thus, the present study verified that one of the B-9 proteases has broad cleavage selectivity and
cleavage sites, not seen in commercially available proteases, and is applicable to protein and
peptide quantification using LC-MS.
Keywords: B-9 strain; Glucagon/vasoactive intestinal polypeptide family peptide; Inhibitor;
Protease; Surrogate peptide
H. Studnik1, S. Liebsch2, G. Forlani3, D. Wieczorek1, P. Kafarski1, J. Lipok1. (1 Faculty of
Chemistry, Opole University, Oleska 48, 45-052 Opole, Poland, 2 Zschimmer & Schwarz
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Mohsdorf GmbH & Co KG, Chemnitztalstraße 1, 09217 Burgstädt, Germany,
3
Department of Life Science & Biotechnology, University of Ferrara, via L. Borsari 46, I44100 Ferrara, Italy). Amino polyphosphonates – chemical features and practical uses,
environmental durability and biodegradation. New Biotechnology, Volume 32(1) (2015): 1–
6
Growing concerns about the quality of the environment led to the introduction of complex
system of safety assessment of synthetically manufactured and commonly applied chemicals.
Sometimes, however, our knowledge of consequences that result from the usage of these
substances, appears far later, than at the beginning of their application. Such situation is
observed in the case of aminopolyphosphonates being an important subgroup of
organophosphorus compounds. The increasing industrial and household applications, led to
introduce thousand tons of polyphosphonates every year into the environment. These substances
are difficult to determine in environmental samples because of lack of appropriate analytical
procedures. On the other hand they are suspected to influence the ecological equilibrium in
aquatic ecosystems. Thus, studies on their fate in the environment, especially on the routes of
their degradation seem to be of interest to both industrial and environmental chemistry.
Wherefore this review contains recent available data on the impact of aminophosphonates on
environment, microbial degradation methods and evaluation of the possibility for using
microorganisms to remove aminophosphonates from wastewater.
Luciano Bosso1, Federica Lacatena1, Gennaro Cristinzio1, Mara Cea2, Maria Cristina
Diez2, 3, Olga Rubilar2. (1 Department of Agriculture, Università degli studi di Napoli
Federico II, via Università n. 100, 80055 Portici (Naples), Italy, 2 Scientific and
Technological Bioresource Nucleus, Universitad de La Frontera, PO BOX 54-D, Temuco,
Chile, 3 Chemical Engineering Department, Universidad de La Frontera, PO Box 54-D,
Temuco, Chile). Biosorption of pentachlorophenol by Anthracophyllum discolor in the form
of live fungal pellets. New Biotechnology, Volume 32(1) (2015): 21–25
Pentachlorophenol (PCP) is an extremely dangerous pollutant for every ecosystem. In this study
we have detected how PCP concentration and pH levels can influence PCP adsorption
byAnthracophyllum discolor in the form of live fungal pellets. PCP adsorption was evaluated
after 24 hours in KCl 0.1 M electrolyte solution with initial PCP concentrations of 5 and
10 mg L−1 and with pH values between 4 and 9 (at intervals of 0.5). Fourier Transform Infrared
Spectroscopy (FTIR) was used to identify functional groups of fungal biomass that can interact
with PCP. The amount of PCP that was adsorbed by A. discolor was >80% at pH values between
5 and 5.5, whatever the concentration tested. PCP adsorption significantly decreased in liquid
medium of pH > 6.0. FTIR results showed that amides, alkanes, carboxylates, carboxyl and
hydroxyl groups may be important to the PCP adsorption for pellets of A. discolor. Live fungal
pellets of A. discolor may be used as a natural biosorbent for liquid solutions contaminated by
PCP.
Petra Lovecka1, Iva Pacovska1, Petr Stursa1, Blanka Vrchotova1, Lucie Kochankova2,
Katerina Demnerova1. (1 Department of Biochemistry and Microbiology, Institute of
Chemical Technology, Technická 3, Prague 166 28, Czech Republic, 2 Department of
Environmental Chemistry, Institute of Chemical Technology, Technicka 3, Prague 166 28,
Czech Republic). Organochlorinated pesticide degrading microorganisms isolated from
contaminated soil. New Biotechnology, Volume 32(1)(2015): 26–31
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Degradation of selected organochlorinated pesticides (γ-hexachlorocyclohexane – γ-HCH,
dichlorodiphenyltrichloroethane – DDT, hexachlorobenzene – HCB) by soil microorganisms
was studied. Bacterial strains isolated from contaminated soil from Klatovy-Luby, Hajek and
Neratovice, Czech Republic, capable of growth on the selected pesticides were isolated and
characterised. These isolates were subjected to characterisation and identification by MS
MALDI-TOF of whole cells and sequence analysis of 16S rRNA genes. The isolates were
screened by gas chromatography for their ability to degrade the selected pesticides. Some
isolates were able to degrade pesticides, and the formation of degradation products (γpentachlorocyclohexane
(γ-PCCH),
dichlorodiphenyldichloroethylene
(DDE)
and
dichlorodiphenyldichloroethane (DDD)) observed in liquid culture confirmed their degradation
capability. The isolates and DNA samples isolated from the contaminated soil were also
screened for the bphA1 gene (encoding biphenyl-2,3-dioxygenase, the first enzyme in the PCB
degradation pathway) and its occurrence was demonstrated. The isolates were also screened for
the presence of linA, encoding dehydrochlorinase, the first enzyme of the HCH degradation
pathway. The linA gene could not be found in any of the tested isolates, possibly due to the high
specificity of the primers used. The isolates with the most effective degradation abilities could be
used for further in situ bioremediation experiments with contaminated soil.
Claudia Popa Ungureanu1, Lidia Favier2, 3, Gabriela Bahrim1, Abdeltif Amrane2, 3.
(1 Dunarea de Jos University, Faculty of Food Science and Engineering, 47 Domneasca St.,
800008 Galati, Romania, 2 Ecole Nationale Supérieure de Chimie de Rennes, CNRS, UMR
6226, France, 3 Université Européenne de Bretagne, 11 Allée de Beaulieu CS 50837, 35708
Rennes Cedex 7, France). Response surface optimization of experimental conditions for
carbamazepine biodegradation by Streptomyces MIUG 4.89. New Biotechnology, Volume
32(3) (2015): 347–357
Carbamazepine an iminostilbene derivative compound with a tricyclic structure is one of the
most widely prescribed drugs for the treatment of epilepsy. It is hardly or not degraded during
the conventional technology used in wastewater treatment plants (WWTPs) (up to 7%) and many
studies have found it ubiquitous in various environmental matrices in concentrations typically
ranging from µg L−1 to ng L−1.
Streptomyces MIUG 4.89 was previously studied for its ability in carbamazepine biodegradation
(up to 14%) during cultivation in submerged system under aerobic conditions at an initial CBZ
concentration of 0.2 mg L−1. The influence of some factors (independent variables) upon
biodegradation potential was examined by Plackett–Burman analysis. Central composite design
of experiments (CCD) and response surface methodology (RSM) were used to get more
information about the significant effects and their interactions of the five parameters selected
upon their biodegradation potential in order to increase the elimination yield of this drug from a
liquid medium. The investigated ranges of the independent variables were: 1.0–3.0 g L−1 yeast
extract, 3.0–10.0 g L−1 glucose, 4.0–10.0% (v/v) inoculation level, pH 5.0–7.0 and 50–250 mL
of medium at a constant initial concentration of carbamazepine (CBZ) of 0.2 mg L−1. The
response surface analysis results showed that the capacity of the selected
strain Streptomyces MIUG 4.89 to degrade carbamazepine was high in submerged cultivation
system by cultivation in a liquid medium containing 6.5 g L−1 glucose and 2 g L−1 yeast extract,
inoculated at 7% (v/v) and cultivated at pH 6.0, during 7 days of incubation at 25 °C and
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150 rpm. Under these culture conditions the achieved experimental CBZ biotransformation yield
was 30%.
Cleotilde Juárez-Ramírez1, Juvencio Galíndez-Mayer1, Nora Ruiz-Ordaz1, Oswaldo
Ramos-Monroy1, Fortunata Santoyo-Tepole1, Héctor Poggi-Varaldo2. (1 Laboratorio de
Bioingeniería de la Escuela Nacional de Ciencias Biológicas del Instituto Politécnico
Nacional, Carpio y Plan de Ayala S/N, Casco de Santo Tomás, Miguel Hidalgo, 11340
Ciudad de México, Distrito Federal, Mexico, 2 Laboratorio de Biotecnología Ambiental del
Centro Nacional de Estudios Avanzados del Instituto Politécnico Nacional, Av. Instituto
Politécnico Nacional 2508, San Pedro Zacatenco, Gustavo A. Madero, 07360 Ciudad de
México, Distrito Federal, Mexico). Steady-state inhibition model for the biodegradation of
sulfonated amines in a packed bed reactor. New Biotechnology, Volume 32(3) (2015): 379–
386
Aromatic amines are important industrial products having in their molecular structure one or
more aromatic rings. These are used as precursors for the synthesis of dyes, adhesives,
pesticides, rubber, fertilizers and surfactants. The aromatic amines are common constituents of
industrial effluents, generated mostly by the degradation of azo dyes. Several of them are a threat
to human health because they can by toxic, allergenic, mutagenic or carcinogenic. The most
common are benzenesulfonic amines, such as 4-ABS (4-aminobenzene sulfonic acid) and
naphthalene sulfonic amines, such as 4-ANS (4-amino naphthalene sulfonic acid). Sometimes,
the mixtures of toxic compounds are more toxic or inhibitory than the individual compounds,
even for microorganisms capable of degrading them. Therefore, the aim of this study was to
evaluate the degradation of the mixture 4-ANS plus 4-ABS by a bacterial community
immobilized in fragments of volcanic stone, using a packed bed continuous reactor. In this
reactor, the amines loading rates were varied from 5.5 up to 69 mg L−1 h−1. The removal of the
amines was determined by high-performance liquid chromatography and chemical oxygen
demand. With this information, we have studied the substrate inhibition of the removal rate of
the aromatic amines during the degradation of the mixture of sulfonated aromatic amines by the
immobilized microorganisms. Experimental results were fitted to parabolic, hyperbolic and
linear inhibition models. The model that best characterizes the inhibition of the specific
degradation rate in the biofilm reactor was a parabolic model with values
of RXM = 58.15 ± 7.95 mg
(109 cells h)−1, Ks = 0.73 ± 0.31 mg L−1, Sm = 89.14 ± 5.43 mg L−1 and the exponent m = 5.
From the microbial community obtained, six cultivable bacterial strains were isolated and
identified by sequencing their 16S rDNA genes. The strains belong to the genera Variovorax,
Pseudomonas, Bacillus, Arthrobacter,Nocardioides and Microbacterium.
This
microbial
consortium could use the mixture of aromatic amines as sources of carbon, nitrogen, energy and
sulfur.
Israa Abdulwahab Al-Baldawia, d, Siti Rozaimah Sheikh Abdullaha, , Nurina Anuara,
Fatihah Sujab, Idris Mushrifahc. (a Department of Chemical and Process Engineering,
Faculty of Engineering and Built Environment, Universiti Kebangsaan Malaysia, UKM
Bangi, Selangor 43600, Malaysia, b Department of Civil and Structural Engineering,
Faculty of Engineering and Built Environment, Universiti Kebangsaan Malaysia, UKM
Bangi, Selangor 43600, Malaysia, c Tasik Chini Research Centre, Faculty of Science and
Technology, Universiti Kebangsaan Malaysia, UKM Bangi, Selangor 43600, Malaysia,
d
Department of Biochemical Engineering, Al-Khwarizmi College of Engineering,
University of Baghdad, Baghdad, Iraq). Phytodegradation of total petroleum hydrocarbon
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(TPH) in diesel-contaminated water using Scirpus grossus. Ecological Engineering,
Volume 74(2015): 463–473
Phytoremediation using the perennial plant Scirpus grossus has been suggested as an
environmentally friendly and economical method for treating contaminated water. In this study,
a pilot-scale constructed wetland with a sub-surface batch system was adapted for the
phytoremediation of contaminated water with different diesel concentrations, i.e., 0%, 0.1%,
0.175%, and 0.25% (Vdiesel/Vwater), using S. grossus for a period of 72 days under greenhouse
conditions. The degradation of total petroleum hydrocarbons (TPH) from the water by S.
grossus after 72 days of diesel exposure was recorded as 81.5%, 71.4%, and 66.6% for 0.1%,
0.175%, and 0.25% diesel (v/v) treatments, respectively. S. grossus was extracted, and the
results show that the maximum TPH was 223.56 mg kg−1 in stem + leaf samples with 93.72% nalkanes C20–C34. In the batch biodegradation experiment, the rhizobacteria of S. grossus played
a role in diesel degradation in the rhizosphere zone. Hence, a sub-surface batch constructed
wetland using S. grossuscould be a promising solution for the phytoremediation of industrial
contaminated water with diesel.
Keywords: Phytoremediation; Diesel; Degradation; Scirpus grossus; Rhizobacteria
Shu-Yun Chen1, Li-Yuan Guo1, Ji-Gang Bai1, Yue Zhang1, Lu Zhang1, Zhen Wang1, JinXiu Chen1, Huan-Xiang Yang1 and Xiu-Juan Wang1. (1State Key Laboratory of Crop
Biology, College of Life Sciences, Shandong Agricultural University, Tai’an, Shandong,
271018, People’s Republic of China. Email: wangruibai@163.com). Biodegradation of phydroxybenzoic acid in soil by Pseudomonas putida CSY-P1 isolated from cucumber
rhizosphere soil. Plant and Soil, Volume 389(1-2)(2015): 197-210
Accumulation of p-hydroxybenzonic acid (PHBA) in soil will cause plant stress. Our aims were
to characterize PHBA-degrading Pseudomonas putida CSY-P1 and to assess its role on
alleviating PHBA stress in plants.
Strain CSY-P1 was isolated from rhizosphere soil, and its properties were investigated. The
effects of CSY-P1 on soil enzymes and oxidative damage in plants were analyzed. Under
PHBA-contaminated environments, antioxidant enzyme activities in CSY-P1 were assessed.
Optimal conditions for degradation of PHBA by CSY-P1 were 28 °C, pH 9, and an initial PHBA
concentration of 0.6 g l−1. Protocatechoic acid was a metabolite. CSY-P1 decomposed PHBA
effectively in unplanted autoclaved soil. After the strain was applied to PHBA-contaminated
cucumber-planted soil, activities of some soil enzymes were increased and the PHBA
concentration in soil decreased. Some antioxidant enzyme activities in leaves were elevated, thus
reducing malondialdehyde levels in seedlings and mitigating PHBA stress in cucumber. Catalase
activity in PHBA-exposed CSY-P1 increased.
Pseudomonas putida CSY-P1 degrades PHBA in autoclaved soil and alleviates PHBA stress to
plants by inducing some soil enzymes and antioxidant enzymes in leaves. Catalase in strain
CSY-P1 contributes to its PHBA tolerance, making it a promising strain for remediation of
PHBA-contaminated soil.
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Keywords: Antioxidant enzyme; Bioremediation; P-hydroxybenzonic acid degradation;
Pseudomonas putida; Soil enzyme
Liyuan Wang1, 3, Guyue Cheng1, Yuxia Ren1, Zheng Dai1, Zhong-Shu Zhao1, Feng Liu1,
Shiyong Li1, Yahan Wei1, Jing Xiong1, Xiao-Feng Tang1, 2 and Bing Tang1, 2. (1State Key
Laboratory of Virology, College of Life Sciences, Wuhan University, Wuhan, 430072,
China, 2Hubei Provincial Cooperative Innovation Center of Industrial Fermentation,
Wuhan, 430072, China, 3Jiangxi University of Traditional Chinese Medicine, Nanchang,
330004, China. Email: tangb@whu.edu.cn). Degradation of intact chicken feathers by
Thermoactinomyces sp. CDF and characterization of its keratinolytic protease. Applied
Microbiology and Biotechnology, Volume 99(9) (2015): 3949-3959
Thermoactinomyces is known for its resistance to extreme environmental conditions and its
ability to digest a wide range of hard-to-degrade compounds. Here, Thermoactinomyces sp.
strain CDF isolated from soil was found to completely degrade intact chicken feathers at 55 °C,
with the resulting degradation products sufficient to support growth as the primary source of
both carbon and nitrogen. Although feathers were not essential for the expression of keratinase,
the use of this substrate led to a further 50–300 % increase in enzyme production level under
different nutrition conditions, with extracellular keratinolytic activity reaching its highest level
(∼400 U/mL) during the late-log phase. Full degradation of feathers required the presence of
living cells, which are thought to supply reducing agents necessary for the cleavage of keratin
disulfide bonds. Direct contact between the hyphae and substrate may enhance the reducing
power and protease concentrations present in the local microenvironment, thereby facilitating
keratin degradation. The gene encoding the major keratinolytic protease (protease C2) of strain
CDF was cloned, revealing an amino acid sequence identical to that of subtilisin-like E79
protease from Thermoactinomyces sp. E79, albeit with significant differences in the upstream
flanking region. Exogenous expression of protease C2 in Escherichia coli resulted in the
production of inclusion bodies with proteolytic activity, which could be solubilized to an
alkaline solution to produce mature protease C2. Purified protease C2 was able to efficiently
hydrolyze α- and β-keratins at 60–80 °C and pH 11.0, representing a promising candidate for
enzymatic processing of hard-to-degrade proteins such as keratinous wastes.
Keywords: Thermophile; Keratinase Subtilisin; Feather; Inclusion bodies
Stephanie L. Mathews1, 2, Joel Pawlak2 and Amy M. Grunden1. (1Department of Plant and
Microbial Biology, North Carolina State University, 4550A Thomas Hall, Campus Box
7612, Raleigh, NC 27695, USA, 2Department of Forest Biomaterials, North Carolina State
University, Biltmore Hall, Campus Box 8005, Raleigh, NC 27695, USA. Email:
stephanie_mathews@ncsu.edu
and
Email:
amy_grunden@ncsu.edu).
Bacterial
biodegradation and bioconversion of industrial lignocellulosic streams. Applied
Microbiology and Biotechnology, Volume 99(7) (2015): 2939-2954
Lignocellulose is a term for plant materials that are composed of matrices of cellulose,
hemicellulose, and lignin. Lignocellulose is a renewable feedstock for many industries.
Lignocellulosic materials are used for the production of paper, fuels, and chemicals. Typically,
industry focuses on transforming the polysaccharides present in lignocellulose into products
resulting in the incomplete use of this resource. The materials that are not completely used make
up the underutilized streams of materials that contain cellulose, hemicellulose, and lignin. These
underutilized streams have potential for conversion into valuable products. Treatment of these
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lignocellulosic streams with bacteria, which specifically degrade lignocellulose through the
action of enzymes, offers a low-energy and low-cost method for biodegradation and
bioconversion. This review describes lignocellulosic streams and summarizes different aspects
of biological treatments including the bacteria isolated from lignocellulose-containing
environments and enzymes which may be used for bioconversion. The chemicals produced
during bioconversion can be used for a variety of products including adhesives, plastics, resins,
food additives, and petrochemical replacements.
Keywords: Bacteria; Biodegradation; Cellulose; Hemicellulose; Lignin; Lignocellulose
Xiangqian Wang1, 2, Chao Wu1, Nan Liu1, Sujing Li1, Wei Li1, 2, Jianmeng Chen3 and
Dongzhi Chen3. (1Key Laboratory of Biomass Chemical Engineering of Ministry of
Education, Institute of Industrial Ecology and Environment, College of Chemical and
Biological Engineering, Zhejiang University (Yuquan Campus), Hangzhou, 310027, China,
2
Institute of Environmental Engineering, Zhejiang University (Zijingang Campus),
Hangzhou, 310058, China, 3College of Biological and Environmental Engineering, Zhejiang
University of Technology, Hangzhou, 310032, China. Email: w_li@zju.edu.cn).
Degradation of ethyl mercaptan and its major intermediate diethyl disulfide by
Pseudomonas sp. strain WL2. Applied Microbiology and Biotechnology, Volume 99(7)
(2015): 3211-3220
A Pseudomonas sp. strain WL2 that is able to efficiently metabolize ethyl mercaptan (EM) into
diethyl disulfide (DEDS) through enzymatic oxidation was isolated from the activated sludge of
a pharmaceutical wastewater plant. One hundred percent removal of 113.5 mg L−1 EM and
110.3 mg L−1 DEDS were obtained within 14 and 32 h, respectively. A putative EM degradation
pathway that involved the catabolism via DEDS was proposed, which indicated DEDS were
further mineralized into carbon dioxide (CO2), bacterial cells, and sulfate (SO4 2−) through the
transformation of element sulfur and ethyl aldehyde. Degradation kinetics for EM and DEDS
with different initial concentrations by strain WL2 were evaluated using Haldane-Andrews
model with maximum specific degradation rates of 3.13 and 1.33 g g−1 h−1, respectively, and
maximum degradation rate constants of 0.522 and 0.175 h−1 using pseudo-first-order kinetic
model were obtained. Results obtained that aerobic degradation of EM by strain WL2 was more
efficient than those from previous studies. Substrate range studies of strain WL2 demonstrated
its ability to degrade several mercaptans, disulfides, aldehydes, and methanol. All the results
obtained highlight the potential of strain WL2 for the use in the biodegradation of volatile
organic sulfur compounds (VOSCs).
Keywords: Pseudomonas sp.; WL2; Ethyl mercaptan; Diethyl disulfide; Degradation pathway;
Kinetic analysis
Jaseetha Abdul Salam1 and Nilanjana Das1. (1Bioremediation Lab, Environmental
Biotechnology Division, School of Biosciences and Technology, VIT University, Vellore,
Tamil Nadu, India. Email: nilanjana00@lycos.com). Degradation of lindane by a novel
embedded bio-nano hybrid system in aqueous environment. Applied Microbiology and
Biotechnology, Volume 99(5) (2015): 2351-2360
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The objective of this study was to evaluate the effect of an embedded bio-nano hybrid system
using nanoscale zinc oxide (n-ZnO) and lindane-degrading yeast Candida VITJzN04 for lindane
degradation. Nano-embedding of the yeast was done with chemically synthesized n-ZnO
particles (50 mg/mL) and was visualized by atomic force microscope (AFM) and scanning
electron microscope (SEM). Nanoparticles were embedded substantially on the surfaces of the
yeast cells and translocated into the cell cytoplasm without causing any lethal effect to the cell
until 50 mg/mL. Lindane (600 mg/L) degradation was studied both in the individual and hybrid
system. Rapid reductive-dechlorination of lindane was attained with n-ZnO under illuminated
conditions, with the generation of chlorobenzene and benzene as dechlorination products. The
bio-nano hybrid was found to be more effective compared to the native yeasts for lindane
degradation and resulted in complete removal within 3 days. The kinetic data analysis implied
that the half-life of lindane was 9 h for bio-nano hybrid and 28 h for Candida VITJzN04. The
enhanced lindane degradation by bio-nano hybrid might be due to increased porosity and
permeability of the yeast cell membrane, facilitating the easy entry of lindane into cell cytoplasm
and n-ZnO-mediated dechlorination. To the best of our knowledge, this report, for the first time,
suggests the use of n-ZnO-mediated dechlorination of lindane and the novel bio-nano hybrid
system that reduces the half-life to one third of the time taken by the yeast alone. The embedded
bio-nano hybrid system may be exploited as an effective remediation tool for the treatment of
lindane-contaminated wastewaters.
Keywords: Biodegradation; Bio-nano hybrid; Candida sp.; Kinetics; Lindane n-ZnO particles
Xiaomei Su1, Qian Zhang1, Jinxing Hu1, Muhammad Zaffar Hashmi1, Linxian Ding2 and
Chaofeng Shen1. (1Department of Environmental Engineering, College of Environmental
and Resource Sciences, Zhejiang University, Yuhangtang Road 866, Hangzhou, 310058,
China, 2College of Geography and Environmental Science, Zhejiang Normal University,
Jinhua, 321004, China. Email: ysxzt@zju.edu.cn). Enhanced degradation of biphenyl from
PCB-contaminated sediments: the impact of extracellular organic matter from
Micrococcus luteus. Applied Microbiology and Biotechnology, Volume 99(4) (2015): 19892000
Recent advances in the bioremediation of polychlorinated biphenyl (PCB)-contaminated
environments have focused on the development of approaches to stimulate the activities of
indigenous bacterial communities. In this study, extracellular organic matter (EOM) from
Micrococcus luteus was used to enhance the biphenyl-degrading capability of potentially
functional microorganisms. The obtained results suggest that EOM significantly enhanced the
biphenyl (BP)-degradation capability. Under a concentration of 3,500 mg/L BP, BP-degradation
efficiency reached 60.8 % at a dosage of 10 % EOM (v/v), whereas the degradation efficiencies
of control group (with inactivated EOM addition) and blank group (with lactate minimal
medium) were only 21.5 and 6.2 %, respectively. Denaturing gradient gel electrophoresis
(DGGE) profiles demonstrated that EOM played a key role in shifts in the composition and
diversity of bacterial community. The Illumina high-throughput sequencing analysis indicated
that the genera of Rhodococcus and Pseudomonas closely related to BP/PCB-degradation were
greatly abundant after EOM addition. Together with polymerase chain reaction (PCR)-DGGE
analysis, the link between the enhanced BP-degrading capability and the stimulation and
resuscitation function of EOM in uncultured bacteria belonging to phylum Actinobacteria was
tentatively established. These results suggest that EOM from M. luteus as an additive holds great
potential for the efficient and cost-effective bioremediation of PCB-contaminated environment.
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Keywords: Micrococcus luteus; Extracellular organic matter; Resuscitation-promoting factor;
Biphenyl degradation; Bacterial community
Marion Brodhagen1, Mark Peyron2, Carol Miles3 and Debra Ann Inglis3. (1Biology
Department, Western Washington University, Mailstop 9160, 516 High Street, Bellingham,
WA 98225-9160, USA, 2Department of Engineering, Western Washington University, 516
High Street, Bellingham, WA 98225-9086, USA, 3Northwestern Washington Research and
Extension Center, Washington State University, 16650 State Route 536, Mount Vernon,
WA 98273, USA. Email: Marion.Brodhagen@wwu.edu). Biodegradable plastic
agricultural mulches and key features of microbial degradation. Applied Microbiology and
Biotechnology, Volume 99(3) (2015): 1039-1056
The development of biodegradable plastic mulch films for use in agriculture has been ongoing
for decades. These films consist of mixtures of polymers with various additives. As a result, their
physical and chemical properties differ from those of the pure polymers often used for in vitro
enzymatic and microbial degradation studies, raising questions about the biodegradation
capability of mulch films. Currently, standards exist for the biodegradation of plastics in
composting conditions but not in soil. Biodegradation in soil or compost depends on a complex
synergy of biological and abiotic degradative processes. This review discusses the
physicochemical and structural properties of biodegradable plastic mulches, examines their
potential for on-site decomposition in light of site-to-site variance due to environmental and
biological conditions, and considers the potential for long-term effects on agroecosystem
sustainability and functionality.
Keywords: Biodegradable plastic, Biodegradable polymers, Biodegradable mulch, Compostable
plastic, Compostable mulch, Compostable polymers, Plastic-degrading fungi
Shunzi Xiong1, Xia Li2, Jianfa Chen3 , Liping Zhao1, Hui Zhang2 and Xiaojun Zhang1.
(1State Key Laboratory of Microbial Metabolism and School of Life Sciences &
Biotechnology, Shanghai Jiao Tong University, Shanghai, 200240, People’s Republic of
China, 2Biogas Institute of Ministry of Agriculture, Chengdu, 610041, China, 3State Key
Laboratory of Petroleum Resources and Prospecting, China University of Petroleum,
Beijing, 102249, China. Email: jfchen@cup.edu.cn). Crude oil degradation by bacterial
consortia under four different redox and temperature conditions. Applied Microbiology
and Biotechnology, Volume 99(3) (2015): 1451-1461
There is emerging interest in the anaerobic degradation of crude oil. However, there is limited
knowledge about the geochemical effects and microbiological activities for it. A mixture of
anaerobic sludge and the production water from an oil well was used as an inoculum to construct
four consortia, which were incubated under sulfate-reducing or methanogenic conditions at
either mesophilic or thermophilic temperatures. Significant degradation of saturated and
aromatic hydrocarbons and the changing quantities of some marker compounds, such as pristane,
phytane, hopane and norhopane, and their relative quantities, suggested the activity of
microorganisms in the consortia. Notably, the redox conditions and temperature strongly
affected the diversity and structure of the enriched microbial communities and the oil
degradation. Although some specific biomarker showed larger change under methanogenic
condition, the degradation efficiencies for total aromatic and saturated hydrocarbon were higher
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under sulfate-reducing condition. After the 540-day incubation, bacteria of unknown
classifications were dominant in the thermophilic methanogenic consortia, whereas Clostridium
dominated the mesophilic methanogenic consortia. With the exception of the dominant
phylotypes that were shared with the methanogenic consortia, the sulfate-reducing consortia
were predominantly composed of Thermotogae, Deltaproteobacteria, Spirochaeta, and
Synergistetes phyla. In conclusion, results in this study demonstrated that the different groups of
degraders were responsible for degradation in the four constructed crude oil degrading consortia
and consequently led to the existence of different amount of marker compounds under these
distinct conditions. There might be distinct metabolic mechanism for degrading crude oil under
sulfate-reducing and methanogenic conditions.
Keywords: Crude oil Norhopane; Methanogenic; Sulfate-reducing; Bacterial degradation;
Bacterial community
Frederik Bak1, Lise Bonnichsen1, Niels O. G. Jørgensen1, Mette H. Nicolaisen1 and
Ole Nybroe1. (1Section of Genetics and Microbiology, Department of Plant and
Environmental
Sciences,
University
of
Copenhagen,
Thorvaldsensvej
40,
1871 Frederiksberg, Copenhagen, Denmark. Email: oln@plen.ku.dk). The biosurfactant
viscosin transiently stimulates n-hexadecane mineralization by a bacterial consortium.
Applied Microbiology and Biotechnology, Volume 99(3) (2015): 1475-1483
Pseudomonas produces powerful lipopeptide biosurfactants including viscosin, massetolide A,
putisolvin, and amphisin, but their ability to stimulate alkane mineralization and their utility for
bioremediation have received limited attention. The four Pseudomonas lipopeptides yielded
emulsification indices on hexadecane of 20–31 % at 90 mg/l, which is comparable to values for
the synthetic surfactant Tween 80. Viscosin was the optimal emulsifier and significantly
stimulated n-hexadecane mineralization by diesel-degrading bacterial consortia but exclusively
during the first 2 days of batch culture experiments. Growth of the consortia, as determined by
OD600 measurements and quantification of the alkB marker gene for alkane degradation, was
arrested after the first day of the experiment. In contrast, the control consortia continued to grow
and reached higher OD600 values and higher alkB copy numbers during the next days. Due to the
short-lived stimulation of n-hexadecane mineralization, the stability of viscosin was analyzed,
and it was observed that added viscosin was degraded by the bacterial consortium during the first
2 days. Hence, viscosin has a potential as stimulator of alkane degradation, but its utility in
bioremediation may be limited by its rapid degradation and growth-inhibiting properties.
Keywords: Alkanes; Biodegradation; Lipopeptides; Pseudomonas
Yu-Zhi Cui1, Jian Zhang1, Min Sun1 and Lin-Feng Zhai1. (1Department of Chemical
Engineering, Hefei University of Technology, Hefei, 230009, China. Email:
sunmin81@mail.ustc.edu.cn). Bioelectricity-assisted partial degradation of linear
polyacrylamide in a bioelectrochemical system. Applied Microbiology and Biotechnology,
Volume 99(2)(2015): 947-956
The wide application of water-soluble linear polyacrylamides (PAMs) can cause serious
environmental pollution. Biological treatment of PAMs receives very limited efficiency due to
their recalcitrance to the microbial degradation. Here, we show the bioelectrochemical system
(BES) can be used as an effective strategy to improve the biodegradation efficiency of PAMs. A
linear PAM with viscosity-average molecular weight of 5 × 106 was treated in the anodic
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chamber of BES reactor, and the change of PAM structure during the degradation process was
investigated. The anodic bacteria in the BES demonstrated abilities to utilize the PAM as the
sole carbon and nitrogen source to generate electricity. Both the anode-attached and planktonic
bacteria contributed to the electricity generation, while the anode-attached community exhibited
stronger electron transfer ability than the planktonic one. The closed-circuit and open-circuit
operations of the BES reactor obtained chemical oxygen demand (COD) removal efficiencies of
32.5 and 7.4 %, respectively, implying the generation of bioelectricity could enhance the
biodegradation of PAM. Structure analysis suggested the carbon chain of PAM was partially
degraded in the BES, producing polymeric products with lower molecular weight. The microbial
cleavage of the carbon chain was proposed to start from the “head-to-head” linkages and end
with the formation of ether bonds.
Keywords: Polyacrylamide; Bioelectrochemical system; Partial degradation; Carbon chain
Oluwaseun Adelaja, Tajalli Keshavarz, Godfrey Kyazze. (Department of Molecular and
Applied Biosciences, Applied Biotechnology Research Group, University of Westminster,
115 New Cavendish Street, London W1W 6UW, UK). The effect of salinity, redox
mediators and temperature on anaerobic biodegradation of petroleum hydrocarbons in
microbial fuel cells. Journal of Hazardous Materials, Volume 283(2015): 211–217
Microbial fuel cells (MFCs) need to be robust if they are to be applied in the field for
bioremediation. This study investigated the effect of temperature (20–50 °C), salinity (0.5–2.5%
(w/v) as sodium chloride), the use of redox mediators (riboflavin and anthraquinone-2sulphonate, AQS) and prolonged fed-batch operation (60 days) on biodegradation of a petroleum
hydrocarbon mix (i.e. phenanthrene and benzene) in MFCs. The performance criteria were
degradation efficiency, % COD removal and electrochemical performance. Good
electrochemical and degradation performance were maintained up to a salinity of 1.5% (w/v) but
deteriorated by 35-fold and 4-fold respectively as salinity was raised to 2.5%w/v. Degradation
rates and maximum power density were both improved by approximately 2-fold at 40 °C
compared to MFC performance at 30 °C but decreased sharply by 4-fold when operating
temperature was raised to 50 °C. The optimum reactor performance obtained at 40 °C was
1.15 mW/m2 maximum power density, 89.1% COD removal and a degradation efficiency of
97.10%; at moderately saline (1% w/v) conditions the maximum power density was
1.06 mW/m2, 79.1% COD removal and 91.6% degradation efficiency. This work suggests the
possible application of MFC technology in the effective treatment of petroleum hydrocarbons
contaminated site and refinery effluents.
Keywords: Temperature; Degradation rate; Microbial fuel cells; Petroleum hydrocarbons;
Salinity
Hernando Pactao Bacosaa, b, Chihiro Inouea. (a Graduate School of Environmental Studies,
Tohoku University, Aoba 6-6-20, Aramaki, Aoba-ku, Sendai 980-8579, Japan, b Marine
Science Institute, The University of Texas at Austin, 750 Channel View Drive, Port
Aransas, TX 78373, United States). Polycyclic aromatic hydrocarbons (PAHs)
biodegradation potential and diversity of microbial consortia enriched from tsunami
sediments in Miyagi, Japan. Journal of Hazardous Materials, Volume 283(2015): 689–697
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The Great East Japan Earthquake caused tsunamis and resulted in widespread damage to human
life and infrastructure. The disaster also resulted in contamination of the environment by
chemicals such as polycyclic aromatic hydrocarbons (PAHs). This study was conducted to
investigate the degradation potential and describe the PAH-degrading microbial communities
from tsunami sediments in Miyagi, Japan. PAH-degrading bacteria were cultured by enrichment
using PAH mixture or pyrene alone as carbon and energy sources. Among the ten consortia
tested for PAH mixture, seven completely degraded fluorene and more than 95% of
phenanthrene in 10 days, while only four consortia partially degraded pyrene. Six consortia
partially degraded pyrene as a single substrate. Polymerase chain reaction-denaturing gradient
gel electrophoresis (PCR-DGGE) revealed that each sample was dominated by unique microbial
populations, regardless of sampling location. The consortia were dominated by known PAHs
degraders including Sphingomonas, Pseudomonas, and Sphingobium; and previously unknown
degraders such asDokdonella and Luteimonas. A potentially novel and PAHdegrading Dokdonella was detected for the first time. PAH-ring hydroxylating dioxygenase
(PAH-RHDα) gene was shown to be more effective than nidA in estimating pyrene-degrading
bacteria in the enriched consortia. The consortia obtained in this study are potential candidates
for remediation of PAHs contaminated soils.
Keywords: Polycyclic aromatic hydrocarbon; Microbial consortia; Tsunami; Dokdonella;
Biodegradation
Yi Chen Lua, b, Shuang Zhangc, Hong Yanga. (a Jiangsu Key Laboratory of Pesticide
Science, College of Sciences, Nanjing Agricultural University, Nanjing 210095, China,
b
Key Laboratory of Monitoring and Management of Crop Diseases and Pest Insects,
Ministry of Agriculture, Nanjing Agricultural University, Nanjing, China, c State key
laboratory of food science and technology, Jiangnan University, Wuxi 214122, China).
Acceleration of the herbicide isoproturon degradation in wheat by glycosyltransferases and
salicylic acid. Journal of Hazardous Materials, Volume 283(2015): 806–814
Isoproturon (IPU) is a herbicide widely used to prevent weeds in cereal production. Due to its
extensive use in agriculture, residues of IPU are often detected in soils and crops. Overload of
IPU to crops is associated with human health risks. Hence, there is an urgent need to develop an
approach to mitigate its accumulation in crops. In this study, the IPU residues and its degradation
products in wheat were characterized using ultra performance liquid chromatography-time of
fight tandem-mass spectrometer/mass spectrometer (UPLC-TOF-MS/MS). Most detected IPUderivatives were sugar-conjugated. Degradation and glycosylation of IPU-derivatives could be
enhanced by applying salicylic acid (SA). While more sugar-conjugated IPU-derivatives were
identified in wheat with SA application, lower levels of IPU were detected, indicating that SA is
able to accelerate intracellular IPU catabolism. All structures of IPU-derivatives and sugarconjugated products were characterized. Comparative data were provided with specific activities
and gene expression of certain glucosyltransferases. A pathway with IPU degradation and
glucosylation was discussed. Our work indicates that SA-accelerated degradation is practically
useful for wheat crops growing in IPU-contaminated soils because such crops with SA
application can potentially lower or minimize IPU accumulation in levels below the threshold for
adverse effects.
Keywords: Isoproturon; Degradation; Wheat; Glucasyltransferases; Salicylic acid
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Pankaj Kumar Arora, Hanhong Bae.. (School of Biotechnology, Yeungnam University,
Gyeongsan, Gyeongbuk 712-749, Republic of Korea). Biodegradation of 4-chloroindole
by Exiguobacterium sp. PMA. Journal of Hazardous Materials, Volume 284(2015): 261–
268
Exiguobacterium sp. PMA utilized 4-chloroindole as its sole source of carbon and energy. The
effect of initial concentrations of substrate on the 4-chloroindole degradation was studied and
observed that strain PMA was capable of degrading 4-chloroindole up to concentration of
0.5 mM. The degradation pathway of 4-chloroindole was studied for Exiguobacterium sp. PMA
based on metabolites identified by gas chromatography–mass spectrometry. 4-Chloroindole was
initially dehalogenated to indole that was further degraded via isatin, anthranilic acid, and
salicylic acid. The potential of strain PMA to degrade 4-chloroindole in soil was monitored using
soil microcosms, and it was observed that the cells of strain PMA efficiently degraded 4chloroindole in the soil. The results of microcosm studies show that strain PMA may be used for
bioremediation of 4-chloroindole-contaminated sites. This is the first report of the bacterial
degradation of 4-chloroindole.
Keywords: Biodegradation; 4-Chloroindole; Isatin; Anthranilic acid; Salicylic acid
Carlos García-Delgado, Irene Alfaro-Barta, Enrique Eymar. (Department of Agricultural
Chemistry and Food Sciences, University Autónoma of Madrid, 28049 Madrid, Spain).
Combination of biochar amendment and mycoremediation for polycyclic aromatic
hydrocarbons immobilization and biodegradation in creosote-contaminated soil. Journal of
Hazardous Materials, Volume 285(2015): 259–266
Soils impregnated with creosote contain high concentrations of polycyclic aromatic
hydrocarbons (PAH). To bioremediate these soils and avoid PAH spread, different
bioremediation strategies were tested, based on natural attenuation, biochar application, wheat
straw biostimulation, Pleurotus ostreatusmycoremediation, and the novel sequential application
of biochar for 21 days and P. ostreatus 21 days more. Soil was sampled after 21 and 42 days
after the remediation application. The efficiency and effectiveness of each remediation treatment
were assessed according to PAH degradation and immobilization, fungal and bacterial
development, soil eco-toxicity and legal considerations. Natural attenuation and biochar
treatments did not achieve adequate PAH removal and soil eco-toxicity reduction.
Biostimulation showed the highest bacterial development but low PAH degradation rate.
Mycoremediation achieved the best PAH degradation rate and the lowest bioavailable fraction
and soil eco-toxicity. This bioremediation strategy achieved PAH concentrations below Spanish
legislation for contaminated soils (RD 9/2005). Sequential application of biochar and P.
ostreatus was the second treatment most effective for PAH biodegradation and immobilization.
However, the activity of P. ostreatus was increased by previous biochar application and PAH
degradation efficiency was increased. Therefore, the combined strategy for PAH degradation
have high potential to increase remediation efficiency.
Keywords: Biodegradation; Bioavailability; Pleurotus ostreatus; Ligninolytic enzymes; Biochar
Yu-Huei Peng1, Ya-Jou Chen1, Ying-Jie Chang, Yang-hsin Shih. (Department of
Agricultural Chemistry, National Taiwan University, Taipei City 10617, Taiwan).
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Biodegradation of bisphenol A with diverse microorganisms from river sediment. Journal
of Hazardous Materials, Volume 286(2015): 285–290
The wide distribution of bisphenol A (BPA) in the environment is problematic because of its
endocrine-disrupting characteristics and toxicity. Developing cost-effective remediation methods
for wide implementation is crucial. Therefore, this study investigated the BPA biodegradation
ability of various microorganisms from river sediment. An acclimated microcosm completely
degraded 10 mg L−1 BPA within 28 h and transformed the contaminant into several metabolic
intermediates. During the degradation process, the microbial compositions fluctuated and the
final, predominant microorganisms werePseudomonas knackmussii and Methylomonas clara.
From the original river sediment, we isolated four distinct strains, which deplete the BPA over
7–9 days. They were all genetically similar to P. knackmussii. The degradation ability of mixed
strains was higher than that of single strain but was far less than that of the microbial
consortium. The novel BPA degradation ability of P. knackmussii and its role in the
decomposing microcosm were first demonstrated. Our results revealed that microbial diversity
plays a crucial role in pollutant decomposition.
Keywords: Bisphenol A;
Biodiversity
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Zhao Wang1, Yuyin Yang1, Yu Dai, Shuguang Xie. (State Key Joint Laboratory of
Environmental Simulation and Pollution Control, College of Environmental Sciences and
Engineering, Peking University, Beijing 100871, China). Anaerobic biodegradation of
nonylphenol in river sediment under nitrate- or sulfate-reducing conditions and associated
bacterial community. Journal of Hazardous Materials, Volume 286(2015): 306–314
Nonylphenol (NP) is a commonly detected pollutant in aquatic ecosystem and can be harmful to
aquatic organisms. Anaerobic degradation is of great importance for the clean-up of NP in
sediment. However, information on anaerobic NP biodegradation in the environment is still very
limited. The present study investigated the shift in bacterial community structure associated with
NP degradation in river sediment microcosms under nitrate- or sulfate-reducing conditions.
Nearly 80% of NP (100 mg kg−1) could be removed under these two anaerobic conditions after
90 or 110 days’ incubation. Illumina MiSeq sequencing analysis indicated that
Proteobacteria, Firmicutes, Bacteroidetes and Chloroflexi became the dominant phylum groups
with NP biodegradation. The proportion of Gammaproteobacteria, Deltaproteobacteria and
Choloroflexi showed a marked increase in nitrate-reducing microcosm, while
Gammaproteobacteria and Firmicutes in sulfate-reducing microcosm. Moreover, sediment
bacterial diversity changed with NP biodegradation, which was dependent on type of electron
acceptor.
Keywords: Nonylphenol; High-throughput sequencing; Sediment; Anaerobic biodegradation;
Bacterial community
Xingqiang Wua, Chunbo Wanga, c, Cuicui Tiana, c, Bangding Xiaoa, Lirong Songa, b. (a Key
Laboratory of Algal Biology of Chinese Academy of Sciences, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 430072, China, b State Key Laboratory of
Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of
Sciences, Wuhan 430072, China, c University of Chinese Academy of Sciences, Beijing
100049, China). Evaluation of the potential of anoxic biodegradation of intracellular and
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dissolved microcystins in lake sediments. Journal of Hazardous Materials, Volume
286(2015): 395–401
The kinetics of the anoxic biodegradation of intracellular and dissolved microcystin (MCs) and
the effects of soluble organic materials on the process were investigated via a series of wellcontrolled microcosm experiments. The potential for the removal of intracellular and dissolved
MCs from lake sediment differed. The dissolved MCs could be degraded to below the detection
limit at 20 °C within one to 3 days after a lag phase of 2–6 days under anoxic conditions. The
levels of intracellular MCs were also significantly reduced in the sun-dried cyanobacterial
samples but not rapidly reduced in fresh cyanobacterial samples until the cells were ruptured.
The addition of soluble organic matter enhanced the anoxic biodegradation of MCs. These
results indicate that the application of anoxic biodegradation via lake sediments is an effective
method to remove dissolved and intracellular MCs and that this process exhibits significant
bioremediation potential for the further treatment of cyanobacteria.
Keywords: Microcystin; Cyanobacteria; Anoxic biodegradation; Lake sediments; Soluble
organic matter
Sarah Gazaa, Annika Felgnera, Johannes Ottoa, Ariel Kushmarob, c, d, Eitan Ben-Dovc, e,
Andreas Tiehma. (a Department of Environmental Biotechnology, Water Technology
Center, Karlsruher Str. 84, 76139 Karlsruhe, Germany, b Department of Biotechnology
Engineering, Ben-Gurion University of the Negev, P.O. Box 653, Beer-Sheva 84105, Israel,
c
The National Institute for Biotechnology, Ben-Gurion University of the Negev, P.O. Box
653, Beer-Sheva 84105, Israel, d School of Materials Science & Engineering, Nanyang
Technological University, Singapore, e Achva Academic College, M.P. Shikmim 79800,
Israel). Biodegradation of chloro- and bromobenzoic acids: Effect of milieu conditions and
microbial community analysis. Journal of Hazardous Materials, Volume 287(2015): 24–31
Monohalogenated benzoic acids often appear in industrial wastewaters where biodegradation can
be hampered by complex mixtures of pollutants and prevailing extreme milieu conditions. In this
study, the biodegradation of chlorinated and brominated benzoic acids was conducted at a pH
range of 5.0–9.0, at elevated salt concentrations and with pollutant mixtures including
fluorinated and iodinated compounds. In mixtures of the isomers, the degradation order was
primarily 4-substituted followed by 3-substituted and then 2-substituted halogenated benzoic
acids. If the pH and salt concentration were altered simultaneously, long adaptation periods were
required. Community analyses were conducted in liquid batch cultures and after immobilization
on sand columns. The Alphaproteobacteria represented an important fraction in all of the
enrichment cultures. On the genus level, Afipia sp. was detected most frequently. In particular,
Bacteroidetes were detected in high numbers with chlorinated benzoic acids.
Keywords: Afipia sp.; Alphaproteobacteria;
Halogenated benzoic acids
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Xiangqian Wanga, b, Qiaoli Wanga, b, Sujing Lia, Wei Lia, b. (a Key Laboratory of Biomass
Chemical Engineering of Ministry of Education, Institute of Industrial Ecology and
Environment, College of Chemical and Biological Engineering, Zhejiang University
(Yuquan Campus), Hangzhou 310027, China, b Institute of Environmental Engineering,
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Zhejiang University (Zijingang Campus), Hangzhou 310058, China). Degradation pathway
and kinetic analysis for p-xylene removal by a novel Pandoraea sp. strain WL1 and its
application in a biotrickling filter. Journal of Hazardous Materials, Volume 288(2015): 17–
24
In this study, a novel Pandoraea sp. strain WL1 capable of mineralizing p-xylene as sole carbon
and energy source was isolated from the activated sludge of a pharmaceutical wastewater
treatment plant. A nearly complete degradation of 16.6 ∼ 99.4 mg L−1p-xylene in the liquidphase was achieved within 6 ∼ 18 h accompanied by 15.9 ∼ 56.3 mg dry cell weight
(DCW) L−1 for bacterial growth. A complete pathway for p-xylene degradation by strain WL1
was presented through identification of a major intermediate (p-toluic acid) and final products
(2.193 gCO2 gp-xylene−1 of CO2 production and 0.215 gDCW gp-xylene−1 of bacterial yield). Kinetics of
bacterial growth and p-xylene degradation were evaluated using Haldane–Andrews model and
pseudo first-order model, respectively. Furthermore, a biotrickling filter (BTF) was employed to
evaluate the application of strain WL1 on the removal of gas-phase p-xylene under gas flow
rates of 0.41 ∼ 1.98 m3 h−1 for inlet loading rates of 5 ∼ 248 g m−3 h−1. The BTF inoculated
with strain WL1 proved to be robust against fluctuations of gas flow rates and inlet p-xylene
concentrations. All the results obtained highlight the potential of strain WL1 for the treatment
of p-xylene.
Keywords: Pandoraea sp. WL1;
Biotrickling filter
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L.J. Xua, W. Chua, Nigel Grahamb. (a Department of Civil and Environmental Engineering,
The Hong Kong Polytechnic University, Hung Hom Kowloon, Hong Kong, China,
b
Department of Civil and Environmental Engineering, Imperial College London, South
Kensington Campus, LondonSW7 2AZ, UK). Sonophotolytic degradation of phthalate acid
esters in water and wastewater: Influence of compound properties and degradation
mechanisms. Journal of Hazardous Materials, Volume 288(2015): 43–50
The influence of physicochemical properties on the sonolytic and sonophotolytic degradation of
a group of short-chain phthalate acid esters (PAEs) was investigated in this study. A 400 kHz
ultrasonic system and a photolytic system at 253.7 nm were employed separately and together,
and both pure water and secondary effluent were used as the water matrices. It was found that
PAEs with greater hydrophobicity demonstrated more rapid sonolysis and exhibited greater
competitiveness in sonochemical reactions in the presence of other compounds. However,
although a greater compound hydrophobicity is beneficial for the sonochemical degradation of
PAEs, the observed synergy between ultrasound and UV in the sonophotolytic process is
reduced owing to the lower accumulation of H2O2 in the aqueous phase. For the sonophotolysis
of PAEs in secondary effluent, it was found that PAEs with greater hydrophobicity experienced
less inhibition or competition from the background organic substances (expressed as TOC).
Identification of prominent degradation intermediates of di-n-butyl phthalate (DBP), as a
representative PAE, indicated that hydroxylation of the aromatic ring and butyl-scission of the
aliphatic chain are the principal degradation mechanisms. The combined process of US/UV
produced a greater degree of DBP mineralization than either US or UV alone (17% TOC
reduction within 90 min).

120

Abstract Vol. No. 26, June 2015

ENVIS Centre on Environmental Biotechnology

Keywords: Sonophotolytic degradation; Phthalate acid esters; Physicochemical properties;
Advanced oxidation technologies; Wastewater treatment
Ana M. Sánchez de la Campaa, b, Daniel Sánchez-Rodasa, c, Yolanda González
Castanedoa, b, Jesús D. de la Rosaa, b, d, e. (a Associate Unit CSIC – University of Huelva
“Atmospheric Pollution”, Center for Research in Sustainable Chemistry – CIQSO,
University of Huelva, Huelva, Spain, b Department of Geology, Faculty of Experimental
Sciences, University of Huelva, Huelva, Spain, c Department of Chemistry and Science of
Materials, Faculty of Experimental Sciences, University of Huelva, Huelva, Spain,
d
Agrifood Campus of International Excellence CEIA3, Spain, e Campus of International
Excellence of the Sea CEIMAR, Spain). Geochemical anomalies of toxic elements and
arsenic speciation in airborne particles from Cu mining and smelting activities: Influence
on air quality. Journal of Hazardous Materials, Volume 291(2015): 18–27
A characterization of chemical composition and source contribution of PM10 in three
representative environments of southwest Spain related to mining activities (mineral extraction,
mining waste and Cu-smelting) has been performed. A study of geochemical anomalies was
conducted in the samples collected at the three stations between July 2012 and October 2013.
The influence of Cu-smelting processes was compared to other mining activities, where common
tracers were identified. The Cu and As concentrations in the study area are higher than in other
rural and urban stations of Spain, in which geochemical anomalies of As, Se, Bi, Cd, and Pb
have been reported.
The results of source contribution showed similar geochemical signatures in the industrial and
mining factors. However, the contribution to PM10 is different according to the type of industrial
activity. These results have been confirmed performing an arsenic speciation analysis of the
PM10 samples, in which the mean extraction efficiency of arsenic depended on the origin of the
samples. These finding indicate that the atmospheric particulate matter emitted from Cusmelting has a high residence time in the atmosphere. This indicates that the Cu-smelter can
impact areas of high ecological interest and considered as clean air.
Keywords: PM10; As speciation; Toxic elements; Iberian Pyrite Belt
Rafał Szewczyk, Adrian Soboń, Mirosława Słaba, Jerzy Długoński. (a Department of
Industrial Microbiology and Biotechnology, Institute of Microbiology, Biotechnology and
Immunology, Faculty of Biology and Environmental Protection, University of Łódź,
Banacha 12/16, 90-237 Łódź Poland). Mechanism study of alachlor biodegradation
by Paecilomyces marquandii with proteomic and metabolomic methods. Journal of
Hazardous Materials, Volume 291(2015): 52–64
Alachlor is an herbicide that is widely used worldwide to protect plant crops against broadleaf
weeds and annual grasses. However, due to its endocrine-disrupting activity, its application had
been banned in the European Union. As described in our earlier work, Paecilomyces
marquandii is a microscopic fungus capable of alachlor removal by N-acetyl oxidation. Our
current work uses proteomics and metabolomics to gain a better understanding of alachlor
biodegradation by the microscopic fungus P. marquandii. The data revealed that the addition of
alachlor reduced the culture growth and glucose consumption rates. Moreover, the rates of
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glycolysis and the tricarboxylic acids (TCA) cycle increased during the initial stage of growth,
and there was a shift toward the formation of supplementary materials (UDP-glucose/galactose)
and reactive oxygen species (ROS) scavengers (ascorbate). Proteomic analysis revealed that the
presence of xenobiotics resulted in a strong upregulation of enzymes related to energy, sugar
metabolism and ROS production. However, the unique overexpression of cyanide hydratase in
alachlor-containing cultures may implicate this enzyme as the key protein involved in the
alachlor biodegradation pathway. The characterization of P. marquandii-mediated alachlor
removal in terms of cell structure and function provides a deeper insight into the strategies of
microorganisms toward xenobiotic biodegradation.
Keywords: Fungi; Alachlor; Biodegradation; Proteomics; Metabolomics
Weiliang Donga, Ying Houa, b, Xuedong Xia, Fei Wanga, c, Zhoukun Lia, Xianfeng Yea, Yan
Huanga, Zhongli Cuia. (a Key Lab of Agricultural Environmental Microbiology, Ministry
of Agriculture, College of Life Science, Nanjing Agriculture University, 210095 Nanjing,
China, b College of Food and Bioengineering, Henan University of Science and Technology,
471003 Luoyang, China, c College of Bioscience and Bioengineering, Jiangxi Agriculture
University, 330045 Nanchang, China). Biodegradation of fenoxaprop-ethyl by an enriched
consortium and its proposed metabolic pathway. International Biodeterioration &
Biodegradation, Volume 9(2015): 159–167
Fenoxaprop-ethyl (FE) is widely used as a post-emergence aryloxyphenoxy propionate (AOPP)
herbicide in agriculture. Microbial metabolism is the main mechanism responsible for
FEdegradation in natural soil; however, the microbial FE-degradation mechanism remains
unclear. The FE-degrading consortium W1 was isolated by enrichment using FE polluted soil.
FE (0.5 mM) was completely degraded by consortium W1 at 30 °C and pH7 after 7days of
incubation. Consortium W1 demonstrated the ability to degrade FE stably under a wide range of
pH and temperature conditions. Four intermediate metabolites, fenoxaprop acid (FA), 6-chloro2,3-dihydrobenzoxazol-2-one (CDHB), 2-amino-5-chlorophenol (2A5CP), and 2-(4hydroxyphenoxy)-propionic acid (HPP), were detected and identified using liquid
chromatography-mass spectrometry analysis. The community structure of W1 was analyzed
using RFLP. The main strains of the consortium shared high similarity at the 16S rRNA gene
level with Pigmentiphaga daeguensis and Pseudoxanthomonas sp. Pigmentiphaga sp. strain
DL-8, which degrades CDHB and HPP, and Acinetobacter sp. strain DL-2, which transforms
FE to FA, were isolated from the consortium. Finally, for the first time, a possible biochemical
pathway for the degradation of FE is proposed.
Keywords: Fenoxaprop-ethyl;
structure; Metabolic pathway
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Bablu Prasad, Sumathi Suresh. (Centre for Environmental Science and Engineering,
Indian Institute Technology Bombay, Powai, Mumbai 400076, India). Biodegradation of
dimethyl phthalate ester using free cells, entrapped cells of Variovorax sp. BS1 and cell free
enzyme extracts: A comparative study. International Biodeterioration & Biodegradation,
Volume 97(2015): 179–187
Whole cells of Variovorax sp. BS1 had the ability to biodegrade up to 600 mg L−1 (3.08 mM) of
dimethyl phthalate (DMP) at the end of 30 h of incubation at 30 °C. The total organic carbon
analyses suggested mineralization of DMP using isolated bacterial strain. The cell-free extracts
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of Variovorax sp. BS1 contained mixture of enzymes required for the complete biodegradation
of DMP, diethyl phthalate (DEP) and dibutyl phthalate (DBP). Transient intermediates or end
products were not detected by HPLC and LC-MS analyses during or after biodegradation of
DMP by Variovorax sp. BS1. Addition of Zn+2 to assay mixture containing DMP and cell free
extract resulted in the accumulation of detectable quantity of metabolite, ortho-phthalate thereby
suggesting that DMP biodegradation proceeded via de-esterification reactions. Cells
of Variovorax sp. BS1 entrapped in calcium alginate beads could be re-used for atleast ten
sequential cycles in plain water with diminutive loss of DMP biodegradation activity. Results
suggested that whole cells, alginate entrapped cells of Variovorax sp BS1 and enzymes present
in the cell free extracts may be used for efficient biodegradation of dimethyl phthalate.
Keywords: Alginate; Biodegradation; Cell-free enzymes; Dimethyl phthalate; Variovorax
Spyridon Ntougias, Paraschos Melidis, Efstathia Navrozidou, Fotis Tzegkas. (Laboratory
of Wastewater Management and Treatment Technologies, Department of Environmental
Engineering, Democritus University of Thrace, Vas. Sofias 12, 67100 Xanthi, Greece).
Diversity and efficiency of anthracene-degrading bacteria isolated from a denitrifying
activated sludge system treating municipal wastewater. International Biodeterioration &
Biodegradation, Volume 97(2015): 151–158
Although several attempts have been performed to isolate PAHs-degrading bacteria, the
composition of sewage activated sludge microbiota capable of degrading PAHs still remains
unexplored. In this study, anthracene-degrading bacteria were isolated from the activated sludge
of an intermittently aerated and pulse fed bioreactor treating municipal wastewater and operating
under high organic loading conditions (F/M of 0.468 kg BOD5 kg−1 VSS d−1). After two
successive enrichment steps, a total of 51 bacterial strains growing on anthracene-containing
medium were isolated. Based on 16S rRNA gene sequencing, the bacterial strains isolated were
classified into 17 operational taxonomic units and their members were phylogenetically related
to known denitrifying species. The majority of the isolates were anthracene-degraders belonging
to
Gammaproteobacteria
(30.4% of the isolates),
Actinobacteria
(28.3%),
Alphaproteobacteria (21.7%) and Betaproteobacteria (19.6%). The greatest anthracene
degradation was achieved by bacterial isolates associated with the species Microbacterium
arabinogalactanolyticum, Shinella zoogloeoides and Alicycliphilus denitrificans (61–69%
degradation efficiency), followed by strains related to Paracoccus huijuniae (39%). Indeed, this
is the first report on effective PAH degradation by members of the genera Alicycliphilus and
Shinella. In conclusion, a broad anthracene-degrading bacterial community was identified,
indicating the multifunctionality and versatility of municipal activated sludge to cope with a
wide variety of micro-pollutants, including PAHs.
Keywords: Anthracene-degrading bacteria; PAH-degraders; Denitrifying activated sludge
microbiota; Alicycliphilus and Shinella spp.; Intermittently aerated and pulse fed bioreactor;
Micro-pollutants
T. Nidheesh, Pal Gaurav Kumar, P.V. Suresh. (Academy of Scientific and Innovative
Research, Meat and Marine Sciences Department, CSIR-Central Food Technological
Research Institute, Mysore 570020, India). Enzymatic degradation of chitosan and
production of D-glucosamine by solid substrate fermentation of exo-β-D-glucosaminidase
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(exochitosanase) by Penicillium decumbens CFRNT15. International Biodeterioration &
Biodegradation, Volume 97(2015): 97–106
Exo-β-D-glucosaminidase is an enzyme acting on β-(1 → 4) linkage of chitosan from its nonreducing end and produces D-glucosamine as the exclusive end product. Solid substrate
fermentation (SSF) production of exo-β-D-glucosaminidase by a novel isolate of Penicillium
decumbens (CFRNT15) was optimized employing Box-Behnken design and response surface
methodology. The optimized conditions for maximal production of exo-β-D-glucosaminidase
were 22 ± 1 °C temperature, 75% (w/w) moisture, 120 h fermentation, 5.0% (w/w) chitosan,
0.05% (w/w) CaCl2, 0.5% (w/w) MgSO4, and 15.1% (w/v) inoculum. The close agreement of
experiential results with the model prediction showed that the model was precise and dependable
for predicting the exo-β-D-glucosaminidase production. Statistical optimization resulted in an
overall increase of exo-β-D-glucosaminidase activity from 116.7 ± 4.6 to 2335.1 ± 12.4 unit/g
initial dry substrate. Crude exo-β-D-glucosaminidase was found to have optimum activity at
42 ± 1 °C and pH 5.6. Crude exo-β-D-glucosaminidase produced the maximum D-glucosamine
yield of 410–546 μM from different α-chitosan substrates hydrolysis. Thin layer chromatography
analysis revealed that D-glucosamine was the sole end product of the chitosan hydrolysis. These
results indicated the potential of P. decumbens for the production of the exo-β-Dglucosaminidase employing the cost-effective SSF process and the significance of the exo-β-Dglucosaminidase for the preparation of commercially important D-glucosamine and to cope
seafood processing chitinous biomaterials.
Keywords: Exo-β-D-glucosaminidase; Solid substrate fermentation; Penicillium decumbens;
D-glucosamine; Box-Behnken design; Response surface methodology
Aleksandar Pavića, Tatjana Ilić-Tomića, Aleksandar Pačevskib, Tatjana Nedeljkovićc,
Branka Vasiljevića, Ivana Morića. (a Institute of Molecular Genetics and Genetic
Engineering, University of Belgrade, Vojvode Stepe 444a, 11000 Belgrade, Serbia,
b
University of Belgrade, Faculty of Mining and Geology, Đušina 7, 11000 Belgrade, Serbia,
c
Central Institute for Conservation in Belgrade, Terazije 26, 11000 Belgrade, Serbia).
Diversity and biodeteriorative potential of bacterial isolates from deteriorated modern
combined-technique canvas painting. International Biodeterioration & Biodegradation,
Volume 97(2015): 40–50
Cultivable bacteria colonizing deteriorated modern painting on canvas were identified in order to
evaluate their potential to deteriorate organic and inorganic painting's constituents. Different
sampling and cultivation strategies enabled isolation of bacteria belonging to nine genera
of Firmicutes, Proteobacteria, and Actinobacteria phyla. Overall predominant bacteria were
species of Bacillus (51%) and Staphylococcus (36%) genera. Representatives of six different
genera
(Staphylococcus,
Acinetobacter,
Agrococcus,
Janibacter,
Rhodococcus,
and Stenotrophomonas) were isolated for the first time from deteriorated canvas. Almost all
isolated bacteria produced proteases, esterases, and lipases, which may be involved in
deterioration of painting's binders and media. Bacteria expressing endocellulase were reported.
Selected bacterial isolates were tested for ability to deteriorate six pigments. All tested isolates
were able to grow in the presence of Ivory black, Red and Yellow ochre, as a sole source of
phosphate and iron, inducing their fading. The majority of isolates induced solubilization of Zinc
white and Cobalt deep green. Cadmium red pigment that inhibited the growth of a half of
isolates proven to be the most toxic pigment. Isolated bacteria were equipped with all required
metabolic prerequisites in order to pose a threat to the painting as a whole.
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Keywords: Bacteria; Bioweathering; Cellulase; Modern painting; Pigment
Anna Sandaka, Anna Jaszczurb, Jakub Sandaka, Izabela Modzelewskab. (a IVALSA/CNR
Trees and Timber Institute, via Biasi 75, 38010 San Michele all Adige, Italy, b Poznan
University of Life Sciences, Institute of Chemical Wood Technology, ul. Wojska Polskiego
28, 60-637 Poznań, Poland). Near infrared assessment of biodegradability and mechanical
properties of paper made of cellulose sulfate bleached coniferous pulp with addition of
cationic starch and resinous adhesive. International Biodeterioration & Biodegradation,
Volume 97(2015): 31–39
The goal of this work was to develop Fourier-transform-near-infrared-spectroscopy-based
methodology for monitoring kinetics and estimating the biodegradation rate of coniferous pulp
paper. Two experiments with paper-degrading fungi were tested: one with Chaetomium
globosum alone and the other with a mixture of Aspergillus niger, Trichoderma viride,
and Penicillium funiculosum. Paper sheets made of fibers with the addition of 0, 2, 3, or 5% of
cationic starch and resinous adhesive were used as test samples. In order to quantify the
resistance of the paper to biodegradation, tests of breaking length and evaluation of the degree of
fungal infestation were performed during infestation. It was found that addition of cationic starch
and resin adhesives improved mechanical properties of paper; however, it also increased
susceptibility to fungal colonization. Degradation of paper colonized by C. globosum was more
advanced and exhibited more rapid kinetics. Spectral analysis revealed that spectra were most
varying in bands 4283, 4400, 4742, and 4808 cm−1, which correspond to –CH, and –OH
functional groups of cellulose and hemicelluloses. Differences in spectra were in good
agreement with the reference methods; therefore this technique has potential for monitoring the
paper biodegradation process and predicting changes in the paper's mechanical properties.
Keywords: Coniferous pulp; Biodegradation; Ascomycetes fungi; Paper additives; FT-NIR
Čeněk Novotnýa, Pavla Erbanováa, Hana Sezimovác, Kateřina Malachovác, Zuzana
Rybkovác, Lenka Malinováb, Irena Prokopováb, Jiří Brožekb. (a Institute of Microbiology
ASCR, Vídeňská 1083, 142 20 Prague 4, Czech Republic, b Department of Polymers,
Faculty of Chemical Technology, Institute of Chemical Technology, Technická 1903, 166
28 Prague 6, Czech Republic, c Faculty of Science, University of Ostrava, Chittussiho 10,
70601 Ostrava, Czech Republic). Biodegradation of aromatic-aliphatic copolyesters and
polyesteramides by esterase activity-producing microorganisms. International
Biodeterioration & Biodegradation, Volume 97(2015): 25–30
Biodegradability of polyesteramides prepared by anionic ring-opening copolymerization of εcaprolactone and ε-caprolactam and of aromatic-aliphatic co-polyesters (PETP/LA) synthesized
by solvolysis of poly(ethyleneterephthalate) with water solutions of lactic acid by
microorganisms producing extracellular esterase and lipase was investigated. The bacterium
Pseudomonas aeruginosa, yeast Candida guilliermondii and micromycete Aspergillus
fumigatus exhibiting strong esterase and lipase activities on agar plates with artificial nitrophenyl
substrates were selected to be used in six-week degradation experiments at 28°C. PETP/LA
samples exhibited mass reductions of up to 5-10% in both the presence of the three
microorganisms and in abiotic controls where the polymers were exposed only to Nutrient Broth
or malt extract-glucose medium. Scanning electron microscopy revealed breaks in PETP/LA
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fibres when polymers were exposed to A. fumigatus and C. guilliermondii, attributable to
microbial action. Polyesteramides were resistant to biodegradation. Degradation of both polymer
types resulted in a 5-10-fold increase of toxicity of culture supernatans measured with Vibrio
fischeri bioluminescence test and Sinapis alba germination plant test, as compared to the biotic
and abiotic controls. No genetic toxicity was detected with Salmonella typhimurium His- test.
The study suggests that ecotoxicity of compounds produced by biodegradation of polymers
should be monitored.
Keywords: Polyesteramides;
activity; Ecotoxicity
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Aamer Ali Shah, Ahmed Nawaz, Lubna Kanwal, Fariha Hasan, Samiullah Khan, Malik
Badshah. (Department of Microbiology, Faculty of Biological Sciences, Quaid-i-Azam
University, Islamabad 45320, Pakistan). Degradation of poly(ε-caprolactone) by a
thermophilic bacteriumRalstonia sp. strain MRL-TL isolated from hot spring.
International Biodeterioration & Biodegradation, Volume 98(2015): 35–42
A thermophilic bacterium, designated as strain MRL-TL was isolated from hot water spring that
could degrade poly(ε-caprolactone) (PCL). The bacterium was identified as Ralstonia sp. strain
MRL-TL by 16S rRNA gene sequencing. The results of scanning electron microscopy (SEM)
and fourier transform infra-red (FTIR) spectroscopy indicated the degradation of PCL by strain
MRL-TL. The degradation of PCL in nature is attributed to microorganisms that secrete
extracellular PCL depolymerases. PCL depolymerase was purified to homogeneity by column
chromatography, as indicated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) and molecular weight was found to be approximately 50 kDa. The enzyme
preferred substrate among p-nitrophenyl acyl esters was p-NP-caproate (C6), indicating that the
enzyme is an esterase rather than a lipase. The enzyme was stable at 37 °C–55 °C (with an
optimal temperature 50 °C) and in a pH range of 6.0–8.0 (with an optimal pH of 7.0). It was
stable in the presence of various metal ions, inhibitors and surfactants. Phenylmethyl sulphonyl
fluoride (PMSF) inhibited enzyme activity, which indicates that this enzyme belongs to the
serine hydrolase family like other PHA depolymerases. The enzymes from MRL-TL could
degrade various aliphatic polyesters; therefore, it might be applied for bioremediation in the
polyesters-contaminated environments.
Keywords: Poly(ε-caprolactone); Ralstonia sp.; Biodegradation; PCL depolymerase; Column
chromatography
Roberto Giustettoa, b, Dario Gonellac, Valeria Bianciottod, Erica Luminid, Samuele
Voyrone, Emanuele Costaa, Eliano Dianaf. (a Department of Earth Sciences, Università di
Torino, via Valperga Caluso 35, 10125 Torino, Italy, b NIS - Nanostructured Interfaces and
Surfaces, via Quarello 11, 10135 Torino, Italy, c Restauro Opere d'Arte, via G. Priotti 115,
12035 Racconigi, Cuneo, Italy, d Institute for Sustainable Plant Protection (IPSP), National
Research Council (CNR), viale P.A. Mattioli 25, 10125 Torino, Italy, e Department of Life
Sciences and Systems Biology, Università di Torino, viale P.A. Mattioli 25, 10125 Torino,
Italy, f Department of Chemistry, Università di Torino, via P. Giuria 7, 10125 Torino,
Italy). Transfiguring biodegradation of frescoes in the Beata Vergine del Pilone Sanctuary
(Italy): Microbial analysis and minero-chemical aspects. International Biodeterioration &
Biodegradation, Volume 98(2015): 6–18
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When Conservation scientists casted a glance at the inner cupola of the ‘Beata Vergine del
Pilone’ Sanctuary in Polonghera (Italy), they scarcely could believe their eyes. Some 18th
Century frescoes looked as if an unknown vandal covered the skin of religious characters with
brown paint. This disquieting transfiguration was due to a viscous patina, grown on those areas
painted in pink-to-reddish. To study this atypical phenomenon, both minero-chemical and DNAsequencing techniques were adopted. The obtained outcomes allowed to reconstruct the
biocolonization sequence and related chemical deterioration. H2S/SO2 vehiculated by dampness
triggered formation of gypsum crusts on the painted surface. High S concentration, coupled with
presence of Cinnabar, Zinc White and Barium White in pink/reddish areas, probably favoured
settlement of a first-generation sulphate-cycling bacteria which caused Zn/Ba mobilization as
sulphates/sulphides byproducts. These bacteria dead bodies supplied those nutrients necessary
for the growth of a second-generation scavenger bacteria and saprophyte fungi, responsible for
biofilm development. These frescoes suffered both an aesthetic and structural damage, due to the
transfiguring patina growth and pigment alteration after metals mobilization in microbial
metabolites, respectively. The scientific survey paved the way for a restoration intervention,
which allowed biofilm extirpation preserving the residual pigments vividness.
Keywords: Fresco biodegradation; X-ray powder diffraction; FT-IR spectroscopy; SEMEDS; Molecular characterization; Microbial community
Diana K. Ortega-Gonzáleza, 1, Gabriel Martínez-Gonzáleza, 1, César M. Floresb, Diego
Zaragozac, Juan C. Cancino-Diaza, Juan A. Cruz-Mayad, Janet Jan-Robleroa.
(a Departamento de Microbiología, Escuela Nacional de Ciencias Biológicas, Instituto
Politécnico Nacional, Prol. de Carpio y Plan de Ayala s/n, Col. Sto. Tomás, México, D.F.
11340, Mexico, b Laboratorio de Biogeoquímica, UBIPRO, FES Iztacala, Universidad
Nacional Autónoma de México, Av. de los Barrios No. 1, Los Reyes Iztacala, Tlalnepantla,
Estado de México 54090, Mexico, c Instituto Mexicano del Petróleo, Av. Lázaro Cárdenas
No. 152, México, D.F. 07730, Mexico, d Instituto Politécnico Nacional, UPIITA, Av. IPN
2580, Col. La Laguna Ticomán, México, D.F. 07340, Mexico). Amycolatopsis sp. Poz14
isolated from oil-contaminated soil degrades polycyclic aromatic hydrocarbons.
International Biodeterioration & Biodegradation, Volume 99(2015): 165–173
The main actinobacterial genera able to degrade polycyclic aromatic hydrocarbons (PAHs)
include Mycobacterium, Nocardia, Rhodococcus, and Gordonia. However, it is unknown if
other actinobacterial genera can degrade PAHs. In this work, three actinobacteria strains that
utilize PAHs as the sole source of carbon and energy, were isolate and termed Amycolatopsis sp.
Poz14, Gordonia sp. Poz20, and Rhodococcus sp. Poz54. The strains use low-molecular-weight
(LMW; naphthalene and anthracene) and high-molecular-weight (HMW; pyrene and
fluoranthene) PAHs at 50 mg L−1 as the sole carbon and energy sources;
except Amycolatopsis sp. Poz14 which tolerate up to 200 mg L−1. Amycolatopsis sp. Poz14
exhibited higher degradation percentages for LMW-PAH than HMW-PAH, from 100% for
naphthalene, 37.87% for anthracene, 25.10% for pyrene, and 18.18% for fluoranthene within 45day. Degradation efficiency of PAHs by Amycolatopsis sp. Poz14 improved by adding tween 20
to 1000 mg L−1. Moreover, degradation kinetics of binary mixtures of PAHs were
conducted, Amycolatopsis sp. Poz14 used both PAHs from the beginning of the kinetics, and
degradation efficiencies in binary mixtures were better than those achieved in single PAH. To
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the best of our knowledge, this is the first report involving to genus Amycolatopsis in the
degradation of LMW- and HMW-PAHs.
Keywords: LMW-PAHs; HMW-PAHs; Amycolatopsis sp. Poz14; Oil-contaminated soil
Hina Jabeena, b, Samina Iqbala, b, Samina Anwara, Rebecca E. Paralesc. (a Soil and
Environmental Biotechnology Division, National Institute for Biotechnology and Genetic
Engineering (NIBGE), PO Box 577, Jhang Road, Faisalabad 38000, Pakistan, b Pakistan
Institute of Engineering and Applied Sciences (PIEAS), PO Nilore, Islamabad, Pakistan,
c
Department of Microbiology and Molecular Genetics, College of Biological Sciences,
University of California, Davis, Davis, CA, USA). Optimization of profenofos degradation
by a novel bacterial consortium PBAC using response surface methodology. International
Biodeterioration & Biodegradation, Volume 100(2015): 89–97
Profenofos (PFF), an organophosphate (OP) insecticide, has been widely used for last two
decades to control insect pests. Extensive use of this toxic pesticide is leading to serious
environmental consequences which impose development of methods to reduce the
environmental burden of PFF using an environmental friendly and cost effective approach. In
this study, a PFF degrading bacterial consortium PBAC consisting of Achromobacter
xylosoxidans, Pseudomonas aeruginosa, Bacillus sp. and Citrobacter koseri, was developed.
Interestingly, compared to pure isolates, the consortium degraded PFF more efficiently.
Following a 23 full factorial central composite design based on Response Surface Methodology
(RSM), different culture conditions were optimized for PFF degradation. The optimal pH,
temperature and inoculum size were found to be 6.83, 34.59 °C (∼35 °C) and
0.59 g L−1 respectively to achieve maximal degradation of PFF (93.39%). Analysis of the
degradation products revealed that 4-bromo-2-chlorophenol (BCP) was the major metabolite of
PFF which was further metabolized to simpler products. Importantly, PBAC was capable of
degrading a wide range of OP and other pesticides which renders it a useful tool for remediation
of soil with a cocktail of contaminants.
Keywords: Profenofos; Biodegradation;
methodology; 4-Bromo-2-chlorophenol
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Swati Bajaj, Dileep K. Singh. (Department of Zoology, University of Delhi, Delhi, India).
Biodegradation of persistent organic pollutants in soil, water and pristine sites by coldadapted microorganisms: Mini review. International Biodeterioration & Biodegradation,
Volume 100(2015): 98–105
Although persistent organic pollutants (POPs) have been banned since 1970s in many countries,
their extensive use and false disposition have led to serious environmental pollution problems.
POPs and their metabolic products are ubiquitous in all ecological niches. In addition, pollution
has extended to pristine cold sites as well, which are now considered as the ultimate sink for
many POPs. However, slight information is available on the biodegradation of POPs in such
sites. Furthermore, it is estimated that more than 70 % of earth's surface is cold. Since
temperature plays a significant role in controlling microbial metabolism, mesophilic
microorganisms are inefficient at eliminating POPs at low temperatures. On the contrary, coldadapted microorganisms are physiologically distinct and offer tremendous natural source of
enzymes that work effectively in cold. Such organisms have high catalytic efficiency at low
temperatures and have great economical and environmental potential. This review describes the
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microbial enzymes features that contribute to the adaptation to cold and discuss the potential of
cold-adapted microorganisms to bioremediate pristine cold sites contaminated with POPs where
mesophilic microorganisms are ineffective.
Keywords: Low temperature; Persistent hydrocarbon; Global distillation effect; Cold-adapted
microorganisms; Enzyme adaptation; Biodegradation
Wojciech Łabaa, Wiesław Kopećb, Dorota Chorążykb, Anna Kancelistaa, Michał Piegzaa,
Kinga Malika. (a Wrocław University of Environmental and Life Sciences, Department of
Biotechnology and Food Microbiology, Chełmońskiego 37, 51-630 Wrocław, Poland,
b
Wrocław University of Environmental and Life Sciences, Department of Animal Products
Technology and Quality Management, Chełmońskiego 37, 51-630 Wrocław, Poland).
Biodegradation of pretreated pig bristles by Bacillus cereus B5esz. International
Biodeterioration & Biodegradation, Volume 100(2015): 116–123
The keratinolytic bacterium Bacillus cereus B5esz was applied to the biodegradation of pig
bristles using two methods: a 24-h enzymatic digestion with concentrated culture fluid and a 10day degradation under specific culture conditions. Prior to the degradation experiments, the
effects of thermo-chemical substrate pretreatments with various compounds at various
concentrations were evaluated. The highest degree of biodegradation in the enzymatic reaction
was obtained when the bristles were pretreated with 100 mM sulphite, which enabled the
accumulation of 1.78 mg ml−1 soluble proteins and 237 µg ml−1 free amino acids at 24.7%
substrate loss. Similarly, the same substrate pretreatment facilitated degradation in bacterial
culture conditions, which resulted in the accumulation of over 8 mg ml−1 protein at 30.7%
substrate loss. After enzymatic digestion, the hydrolysates were rich in branched chain amino
acids (valine, isoleucine and leucine), which represented nearly 50% of the total amino acid
content. Initial substrate pretreatment resulted in further increments in leucine, isoleucine, valine,
methionine, tyrosine and glutamic acid.
Keywords: Keratinase; Bacillus cereus; Keratin hydrolysis; Pig bristles; Pretreatment
Inna P. Solyanikovaa, Elena V. Emelyanovaa, Ekaterina S. Shumkovaa, b, Darya O.
Egorovac, Ekaterina S. Korsakovac, Elena G. Plotnikovac, Ludmila A. Golovlevaa. (a G.K.
Skryabin Institute of Biochemistry and Physiology of Microorganisms, Russian Academy
of Sciences, Pushchino, Moscow Region, Russia, b Engelhardt Institute of Molecular
Biology, Russian Academy of Sciences, Moscow, Russia, c Institute of Ecology and Genetics
of Microorganisms, Ural Branch, Russian Academy of Sciences, Perm, Russia).
Peculiarities of the degradation of benzoate and its chloro- and hydroxy-substituted
analogs by actinobacteria. International Biodeterioration & Biodegradation, Volume
100(2015): 155–164
This work investigates the ability of representatives of four actinobacterial genera
(Arthrobacter,Microbacterium, Rhodococcus, Gordonia) to degrade benzoic acid and its
hydroxylated or chlorinated analogs. Benzoate, 3-chlorobenzoate and 4-hydroxybenzoate were
shown to support growth of most strains. We determined the maximal specific growth rates and
doubling times for bacteria grown on these substrates. We examined the substrate specificities of
actinobacterial benzoate dioxygenases towards 16 aromatic chemicals. The specificities varied
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among species, they were narrow for Rhodococcus opacus 1CP and Gordonia
polyisoprenivorans 135 and broad for Rhodococcus ruber P25 and Microbacterium sp. B51.
The genes encoding the benzoate dioxygenase α-subunit from R. opacus 1CP, R. opacus 6a, R.
ruber P25, Rhodococcus wratislaviensis P1 and R. wratislaviensis G10 which were isolated at
distant sites exhibited between 88 and 97% homology with the homologous gene
of Rhodococcus jostii RHA1. This indicates a common origin of these genes. Notably, in some
strains, catechol 1,2-dioxygenase and gentisate dioxygenase were induced simultaneously during
growth on benzoate.
Keywords: Actinobacteria;
specificity

(Substituted) benzoates;

Benzoate dioxygenase;

Substrate

Markos I. Daskalakisa, Fotis Rigasa, Asterios Bakolasa, Antonis Magoulasb, Giorgos
Kotoulasb, Ioannis Katsikisc, Aristomenis P. Karageorgisd, Athena Mavridoue. (a School of
Chemical Engineering, National Technical University of Athens, 15700 Athens, Greece,
b
Hellenic Centre for Marine Research, Institute of Marine Biology and Genetics &
Aquaculture, Heraklion, 71003 Crete, Greece, c Institute of Geology and Mineral
Exploration, Athens, Greece, d Hellenic Centre for Marine Research, Institute of
Oceanography, 19013 Anavyssos, Greece, e Technological Educational Institute of Athens,
Department of Medical Laboratories, Athens, Greece). Vaterite bio-precipitation induced
by Bacillus pumilus isolated from a solutional cave in Paiania, Athens, Greece.
International Biodeterioration & Biodegradation, Volume 99(2015): 73–84
In this work, Bacillus pumilus ACA-DC 4061 was selected for its increased capability for
biomineralization on marble, under different nutrient media concentrations and temperature
conditions. The optimum conditions for the CaCO3 bacterially-induced precipitation were
determined with the aid of testing based on the Design of Experiments (DoE). Biomineral
(vaterite) precipitation was favored in both the temperatures (25 and 30 °C) investigated. Stone
loss rate was reduced when the samples were subjected to sonication. Thin sections of the
substrate confirmed that vaterite was able to adhere onto the surface. Finally, under non-sterile
conditions mimicking an in situ application, B. pumilus ACA-DC 4061 formed a fine layer of
calcium carbonate. Therefore, this microorganism showed that vaterite formation may
consistently occur under specific conditions and could prove useful as a candidate for on-site
applications for stone conservation.
Keywords: Bacillus pumilus;
Calcium carbonate

Bioconsolidation;

Biomineralization;

Vaterite;

Marble;

Luong N. Nguyena, Faisal I. Haia, William E. Priceb, Jinguo Kangb, Frederic D.L. Leuschc,
Felicity Roddickd, Jason P. van de Merwec, Saleh F. Magrame, Long D. Nghiema.
(a Strategic Water Infrastructure Lab, School of Civil, Mining and Environmental
Engineering, University of Wollongong, Wollongong, NSW 2522, Australia, b Strategic
Water Infrastructure Lab, School of Chemistry, University of Wollongong, Wollongong,
NSW 2522, Australia, c Smart Water Research Centre, Griffith University, QLD 4222,
Australia, d School of Civil, Environmental and Chemical Engineering, RMIT University,
Melbourne, Victoria 3001, Australia, e Department of Civil Engineering, King Abdul Aziz
University, Jeddah 21589, Saudi Arabia). Degradation of a broad spectrum of trace
organic contaminants by an enzymatic membrane reactor: Complementary role of
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membrane retention and enzymatic degradation. International Biodeterioration &
Biodegradation, Volume 99(2015): 115–122
Laccase-catalysed degradation of 30 trace organic contaminants (TrOCs) with diverse chemical
structure was investigated in an enzymatic membrane reactor (EMR) equipped with an
ultrafiltration membrane. Compared to the results from batch incubation tests, the EMR could
facilitate degradation of some phenolic and a number of non-phenolic TrOCs. Laccase, which
was completely retained by the membrane, formed a dynamic gel layer on the membrane surface
onto which TrOCs were adsorbed. EMR investigations with active and heat-inactivated laccase
confirmed that the TrOCs retained by the active laccase gel layer were eventually degraded.
Redox-mediator addition to the EMR significantly extended the spectrum of efficiently degraded
TrOCs, but a limited improvement was observed in batch tests. The results demonstrate the
important role of TrOC retention by the enzyme gel layer dynamically formed on the membrane
in achieving improved degradation of TrOCs by the mediator-assisted laccase system. Despite
following the same hydrogen atom transfer pathway, the mediators tested (syringaldehyde and 1hydroxybenzotriazole) exhibited TrOC-specific degradation improvement capacity.
Keywords: Enzymatic membrane reactor (EMR); Trace organic contaminants (TrOCs);
Laccase; Redox-mediator
Weiliang Donga, Sheng Jianga, Kaiwen Shia, Fei Wanga, b, Shuhuan Lia, Jie Zhoua, Fei
Huanga, Yicheng Wanga, Yuxiao Zhenga, Ying Houa, c, Yan Huanga, Zhongli Cuia. (a Key
Lab of Agricultural Environmental Microbiology, Ministry of Agriculture, College of Life
Science, Nanjing Agriculture University, 210095 Nanjing, China, b College of Bioscience
and Bioengineering, Jiangxi Agriculture University, 330045 Nanchang, China, c College of
Food and Bioengineering, Henan University of Science and Technology, 471003 Luoyang,
China). Biodegradation of fenoxaprop-P-ethyl (FE) by Acinetobacter sp. strain DL-2 and
cloning of FE hydrolase gene afeH. Bioresource Technology, Volume 186(2015): 114–121
Fenoxaprop-P-ethyl (FE) is widely used as a post-emergence aryloxyphenoxy propionate
(AOPP) herbicide in agriculture. An efficient FE-degrading strain DL-2 was isolated from the
enrichment culture and identified as Acinetobacter sp. and the metabolite fenoxaprop acid (FA)
was identified by HPLC/MS analysis. The strain DL-2 could also degrade a wide range of other
AOPP herbicides. A novel FE hydrolase esterase gene afeH was cloned from strain DL-2 and
functionally expressed in Escherichia coliBL21(DE3). The specific activities of recombinant
AfeH was 216.39 U mg−1 for FE with Km and Vmax values of 0.82 µM and
7.94 µmol min−1 mg−1. AfeH could also hydrolyze various AOPP herbicides, p-nitrophenyl
esters and triglycerides. The optimal pH and temperature for recombinant AfeH were 9.0 and
50 °C, respectively; the enzyme was activated by Co2+ and inhibited by Ca2+, Zn2+, Ba2+. AfeH
was inhibited strongly by phenylmethylsulfonyl and SDS and weakly by dimethyl sulfoxide.
Keywords: Fenoxaprop-P-ethyl; Biodegradation; afeH; Metabolic pathway; Acinetobacter sp.
Guiying Lia, Zhishu Lianga, b, Taicheng Ana, Zhengyong Zhanga, b, Xuequan Chena, b.
(a State Key Laboratory of Organic Geochemistry and Guangdong Key Laboratory of
Environmental Protection and Resources Utilization, Guangzhou Institute of
Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China, b University of
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Chinese Academy of Sciences, Beijing 100049, China). Efficient bio-deodorization of
thioanisole by a novel bacterium Brevibacillus borstelensis GIGAN1 immobilized onto
different parking materials in twin biotrickling filter. Bioresource Technology, Volume
182(2015): 82–88
Biological treatment of odorous gas is an alternative to conventional physicochemical processes.
A newly-isolated and identified Brevibacillus borstelensis GIGAN1 was seeded on active carbon
(AC) and ceramic particle (CP) in a twin biotrickling filter (BTF) to comparatively probe the
removal performance of gaseous thioanisole, respectively. At empty bed residence time (EBRT)
of 66 s, 100% of thioanisole (⩽3 mg L−1) could be removed on AC; while 100% of thioanisole
could only be achieved for ⩽1.2 mg L−1 on CP. Further increase thioanisole concentration to
3 mg L−1, higher elimination capacity was obtained on AC (162.51 g m−3 h−1) than CP
(139.93 g m−3 h−1). Further, longer EBRT was also beneficial to thioanisole removal.
Additionally, the biomass accumulation did not lead to the column clogging. The biodeodorization mechanism of thioanisloe were also tentatively proposed. Overall, an
unprecedented performance could be achieved by the novel GIGAN1 in BTF for thioanisole
biodegradation.
Keywords: Brevibacillus borstelensis; Thioanisole; Biotrickling filter; Odor control
Zhishu Lianga, b, Taicheng Ana, Guiying Lia, Zhengyong Zhanga, b. (a State Key Laboratory
of Organic Geochemistry and Guangdong Key Laboratory of Environmental Protection
and Resources Utilization, Guangzhou Institute of Geochemistry, Chinese Academy of
Sciences, Guangzhou 510640, China, b University of Chinese Academy of Sciences, Beijing
100049, China). Aerobic biodegradation of odorous dimethyl disulfide in aqueous medium
by isolated Bacillus cereus GIGAN2 and identification of transformation intermediates.
Bioresource Technology, Volume 175(2015): 563–568
A novel, flagellated, rod-shape, Gram-positive facultative aerobe, was isolated and identified
as Bacillus cereus GIGAN2. It can effectively remove model odorous organics dimethyl
disulfide (DMDS) in aqueous solution under aerobic conditions. Initial concentration, pH value
and temperature played important role in DMDS biodegradation, and up to 100% of
10 mg L−1 of DMDS could be removed within 96 h under the optimum conditions (30 °C, pH
7.0 and 200 rpm) with a maximum biodegradation rate constant of 0.0330 h−1 and minimum
half-life of 21.0 h, respectively. Three main intermediates were identified using gas
chromatography–mass spectrometry during this biodegradation process. Further, a reaction
scheme is also proposed to explain the possible DMDS biodegradation mechanism by GIGAN2
based on the above-identified intermediates. Overall, this is the first report to demonstrate a
newly isolated strain using high concentrated DMDS as the sole carbon and energy source with
high efficiency.
Keywords: Biodegradation; Bacillus cereus; Dimethyl disulfide; Kinetics; Mechanism

Biosensor
Pilar Mateo, Francisco Leganés, Elvira Perona, Virginia Loza, Francisca FernándezPiñas. (1Departamento de Biología, Universidad Autónoma de Madrid, Cantoblanco,
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28049 Madrid, Spain. Email: francisca.pina@uam.es). Cyanobacteria as bioindicators
and bioreporters of environmental analysis in aquatic ecosystems. Biodiversity and
Conservation, Volume 24(4) (2015): 909-948
Knowledge of the incidence of anthropogenic pressure on water ecosystems is one of the main
focus of integrated water resource management. The use of biological methods to assess water
quality is of particular importance since organisms show an integrating response to their
environment. Tolerances or ecological ranges of individual species can differ depending on the
taxon, which leads to distinct bioindicator values of cyanobacterial taxa. In addition, a number of
morphological and physiological features are known to relate with the environment in which
they occur, which makes them excellent environmental indicators. Therefore, we review
literature data of the main cyanobacterial methods used to obtain information about changes in
running water quality, mainly related to eutrophication processes, which are found as the main
cause of disturbance in rivers, with the focus on benthic cyanobacteria, as habitat recommended
for monitoring studies. Further, their trophic independence and ease of cultivation make them
very useful in the field of bioreporters of environmental monitoring and ecotoxicology. In fact,
several cyanobacterial strains have been already genetically engineered to construct bioreporters
which respond to different types of pollutants as well as limiting nutrients. The potential of
cyanobacteria both as in situ bioindicators as well as bioreporters of environmental analysis in
aquatic ecosystems will be discussed.
Keywords: Environmental monitoring; Eutrophication; Nutrients ; Toxicology; Transgenic
cyanobacteria
Neelam Verma1 and Atul Bhardwaj1. (1Biosensor Technology Laboratory, Department
of
Biotechnology,
Punjabi
University,
Patiala,
147002,
India.
Email:
verma.neelam2@gmail.com). Biosensor Technology for Pesticides—A review. Applied
Biochemistry and Biotechnology, Volume 175(6) (2015): 3093-3119
Pesticides, due to their lucrative outcomes, are majorly implicated in agricultural fields for crop
production enhancement. Due to their pest removal properties, pesticides of various classes have
been designed to persist in the environment over a longer duration after their application to
achieve maximum effectiveness. Apart from their recalcitrant structure and agricultural benefits,
pesticides also impose acute toxicological effects onto the other various life forms. Their
accumulation in the living system may prove to be detrimental if established in higher
concentrations. Thus, their prompt and accurate analysis is a crucial matter of concern.
Conventional techniques like chromatographic techniques (HPLC, GC, etc.) used for pesticides
detection are associated with various limitations like stumpy sensitivity and efficiency, time
consumption, laboriousity, requirement of expensive equipments and highly trained technicians,
and many more. So there is a need to recruit the methods which can detect these neurotoxic
compounds sensitively, selectively, rapidly, and easily in the field. Present work is a brief review
of the pesticide effects, their current usage scenario, permissible limits in various food stuffs and
21st century advancements of biosensor technology for pesticide detection. Due to their
exceptional performance capabilities, easiness in operation and on-site working, numerous
biosensors have been developed for bio-monitoring of various environmental samples for
pesticide evaluation immensely throughout the globe. Till date, based on sensing element
(enzyme based, antibody based, etc.) and type of detection method used (Electrochemical,
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optical, and piezoelectric, etc.), a number of biosensors have been developed for pesticide
detection. In present communication, authors have summarized 21st century’s approaches of
biosensor technology for pesticide detection such as enzyme-based biosensors, immunosensors,
aptamers, molecularly imprinted polymers, and biochips technology. Also, the major
technological advancements of nanotechnology in the field of biosensor technology are
discussed. Various biosensors mentioned in manuscript are found to exhibit storage stability of
biocomponent ranging from 30–60 days, detection limit of 10−6 − 10−16 M, response time of 1–
20 min and applications of developed biosensors in environmental samples (water, food,
vegetables, milk, and juice samples, etc.) are also discussed. Researchers all over the globe are
working towards the development of different biosensing techniques based on contrast
approaches for the detection of pesticides in various environmental samples.
Keywords: Pesticides; Biosensors; Acetylcholinesterase (AChE); Oragnophosphate (OP);
Aptamers; Transducers
Karen M Polizzi1, 2, Cleo Kontoravdi3. (1 Department of Life Sciences, Imperial College
London, London SW7 2AZ, UK, 2 Centre for Synthetic Biology and Innovation, Imperial
College London, London SW7 2AZ, UK, 3 Department of Chemical Engineering and
Chemical Technology, Imperial College London, London SW7 2AZ, UK). Geneticallyencoded biosensors for monitoring cellular stress in bioprocessing. Current Opinion in
Biotechnology, Volume 31(2015): 50–56
With the current wealth of transcriptomic data, it is possible to design genetically-encoded
biosensors for the detection of stress responses and apply these to high-throughput bioprocess
development and monitoring of cellular health. Such biosensors can sense extrinsic factors such
as nutrient or oxygen deprivation and shear stress, as well as intrinsic stress factors like oxidative
damage and unfolded protein accumulation. Alongside, there have been developments in
biosensing hardware and software applicable to the field of genetically-encoded biosensors in
the near future. This review discusses the current state-of-the-art in biosensors for monitoring
cultures during biological manufacturing and the future challenges for the field. Connecting the
individual achievements into a coherent whole will enable the application of genetically-encoded
biosensors in industry.
Yuzheng Zhao1, 2, Yi Yang1, 2. (1 Synthetic Biology and Biotechnology Laboratory, State
Key Laboratory of Bioreactor Engineering, School of Pharmacy, East China University of
Science and Technology, Shanghai, China, 2 Shanghai Key Laboratory of New Drug
Design, School of Pharmacy, East China University of Science and Technology, Shanghai
200237, China). Profiling metabolic states with genetically encoded fluorescent biosensors
for NADH. Current Opinion in Biotechnology, Volume 31(2015): 86–92
NADH and its oxidized form, NAD+, play central roles in energy metabolism and are ideal
indicators of cellular metabolic states. In this review, we will introduce recent progress made in
the developing of a series of genetically encoded NADH sensors, which offer the potential to fill
the gap in currently used techniques of endogenous NAD(P)H fluorescence imaging. These
sensors are bright, specific and organelles targetable, allowing real-time tracking and
quantification of intracellular NADH levels in different subcellular compartments. The
individual strengths and weaknesses of these sensors when applied to the study of metabolic
states profiling will be also discussed.
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Rajesh Singha, b, Narsi R. Bishnoib. (a School of Environment and Sustainable Development,
Central University of Gujarat, Gandhinagar, Gujarat 382030, India, b Department of
Environmental Science & Engineering, Guru Jambheshwar University of Science &
Technology, Hisar, Haryana 125001, India). Biotransformation dynamics of chromium(VI)
detoxification using Aspergillus flavus system ☆ . Ecological Engineering, Volume
75(2015): 103–109
The present study demonstrated a better understating of mechanism and rate controlling factors
for biosorption isotherms and kinetics with special focus on the growing biomass. The
experimental results were fitted well to the Langmuir, Freundlich, generalized (combined
Langmuir–Freundlich), Boyd isotherm as well as the pseudo-first, pseudo second-order kinetic
equations, and Elovich modeling. The Qm value (16.13 mg g−1) obtained is quite promising and
can be considered for the experimentation at pilot plant scale for real wastewater treatment. The
glucose was the best source utilized by the Aspergillus flaus for Cr(VI) transformation (99.2%)
and Cr(VI) removal (89.76%). The biosorption isotherm models constants values express the
surface properties and affinity of the biosorbent. The linear lines of the A. flavus more close to
the origin clearly indicated the particle boundary layer diffusion mechanism for Cr(VI)
transformation.
Keywords: Biosorption; Detoxification; Aspergillus flavus; Kinetic modeling; Hexavalent
chromium
Lata Sheo Bachan Upadhyay, Nishant Verma. (Department of Biotechnology, National
Institute of Technology, Raipur 492010, India). Alkaline phosphatase inhibition based
conductometric biosensor for phosphate estimation in biological fluids. Biosensors and
Bioelectronics, Volume 68(2015): 611–616
Determination of phosphate ions concentration is very important from both, environmental and
clinical point of view. In this study, a simple and novel conductometric biosensor for indirect
determination of the phosphate ions in aqueous solution has been developed. The developed
biosensor is based on the inhibition of immobilized alkaline phosphatase activity, in the presence
of the phosphate ions. This is the first time we developed a mono-enzymatic biosensor for
indirect estimation of phosphate ions. The developed biosensor showed a broad linear response
(as compared to other reported biosensors) for phosphate ions in the range of 0.5–5.0 mM
(correlation coefficient=0.995), with a detection limit of 50 µM. Different optimized parameters
were obtained as the buffer concentration of 30 mM, substrate concentration of 1.0 mM, and a
pH of 9.0. All the optimized parameters were analyzed by analysis of variance, and were found
to be statistically significant at a level of α=0.05. The developed biosensor is also suitable to
determine the serum phosphate concentration, with a recovery of 86–104%, while a recovery of
102% was obtained from the water samples that were spiked with 500 µM phosphate. A relative
standard deviation in the conductance response for five successive measurements (n=5) did not
exceed 7%, with a shelf life of 30 days. With a lower detection limit and a higher recovery, the
biosensor provides a facile approach for phosphate estimation in biological fluids.
Keywords: Biosensor; Alkaline phosphatase; Conductivity; Phosphate determination; Serum
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Lei Ji, Zhankui Guo, Tao Yan, Hongmin Ma, Bin Du, Yueyun Li, Qin Wei. (Key
Laboratory of Chemical Sensing & Analysis in Universities of Shandong, School of
Chemistry and Chemical Engineering, University of Jinan, Jinan 250022, PR China).
Ultrasensitive sandwich-type electrochemical immunosensor based on a novel signal
amplification strategy using highly loaded palladium nanoparticles/carbon decorated
magnetic microspheres as signal labels. Biosensors and Bioelectronics, Volume 68(2015):
757–762
An ultrasensitive sandwich-type electrochemical immunosensor for quantitative detection of
alpha fetoprotein (AFP) was proposed based on a novel signal amplification strategy in this
work. Carbon decorated Fe3O4 magnetic microspheres (Fe3O4@C) with large specific surface
area and good adsorption property were used as labels to anchor palladium nanoparticles (Pd
NPs) and the secondary antibodies (Ab2). Pd NPs were loaded on Fe3O4 @C to obtain
Fe3O4@C@Pd with core–shell structure by electrostatic attraction, which were further used to
immobilize Ab2 due to the bonding of Pd-NH2. A signal amplification strategy was the noble
metal nanoparticles, such as Pd NPs, exhibiting high electrocatalytic activities toward hydrogen
peroxide (H2O2) reduction. This signal amplification was novel not only because of the great
capacity, but also the ease of magnetic separation from the sample solution based on their
magnetic property. Moreover, carboxyl-functionalized multi-walled carbon nanotubes
(MWCNTs-COOH) were used for the immobilization of primary antibodies (Ab1). Therefore,
high sensitivity could be realized by the designed immunosensor based on this novel signal
amplification strategy. Under optimal conditions, the immunosensor exhibited a wide linear
range of 0.5 pg/mL to 10 ng/mL toward AFP with a detection limit of 0.16 pg/mL (S/N=3).
Moreover, it revealed good selectivity, acceptable reproducibility and stability, indicating a
potential application in clinical monitoring of tumor biomarkers.
Keywords: Core–shell; Multi-walled carbon nanotubes; Magnetic microspheres; Alpha
fetoprotein; Immunosensor
Yuanyuan Zhanga, 1, Mary A. Arugulaa, 1, Melinda Walesb, James Wildb, Aleksandr L.
Simoniana. (a Department of Materials Engineering, Auburn University, Auburn, AL
36832, USA, b Department of Biochemistry & Biophysics, Texas A&M, College Station,
TX, USA). A novel layer-by-layer assembled multi-enzyme/CNT biosensor for
discriminative detection between organophosphorus and non-organophosphrus pesticides.
Biosensors and Bioelectronics, Volume 67(2015): 287–295
Organophosphate compounds are heavily used in agriculture and military activities, while nonorganophosphate pesticides are mostly used in agriculture and home defense. Discriminative
detection of such toxic compounds is very challenging and requires sophisticated and bulky
instrumentation. Meanwhile, multi-enzyme biosensors may offer an effective solution to the
problem and may become a versatile analytical tool for discriminative detection of different
neurotoxins. In this study, we report for the first time a novel bi-enzyme biosensing system
incorporating electrostatically interacted enzyme-armored MWCNT–OPH and MWCNT–AChE
along with a set of cushioning bilayers consisting of MWCNT–polyethyleneimine and
MWCNT–DNA on glassy carbon electrode for discriminative detection of organophosphorus
(OP) and non-organophosphorus (non-OP) pesticides. LbL interfaces were characterized by
surface plasmon resonance and electrochemical impedance spectroscopy, demonstrating
stepwise assembly and electron conductivity studies. The detection limit was found to be ~0.5
for OP pesticide paraoxon and 1 µM for non-OP pesticide carbaryl, in a wide linear range. The
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biosensor performance was also validated using apple samples. Remarkable discriminative and
straightforward detection between OP and non-OP neurotoxins was successfully achieved with
cyclic voltammetry (CV) and UV–vis methods on the MWCNT–(PEI/DNA)2/OPH/AChE
biosensor, showing great potential in large screening of OP and non-OP pesticides in practical
applications.
Keywords: Multi-enzyme; Layer-by-layer self-assembly;
(MWCNT); Discriminative detection; Paraoxon; Carbaryl

Multi-walled carbon nanotube

Jianxiu Zhanga, Liping Tua, Shuang Zhaoa, Guohua Liua, Yangyun Wangb, Yong Wangb,
Zhao Yuea. (a Department of Microelectronics, Nankai University, Tianjin 300071, China,
b
Jiangsu Provincial Key Laboratory of Radiation Medicine and Protection, School for
Radiological & Interdisciplinary Sciences (RAD-X), Soochow University, Suzhou 215123,
China). Fluorescent gold nanoclusters based photoelectrochemical sensors for detection of
H2O2 and glucose. Biosensors and Bioelectronics, Volume 67(2015): 296–302
In this work, low-toxicity fluorescent gold nanoclusters (AuNCs) based photoelectrochemical
sensors were developed for H2O2 and glucose detection. Herein, the processes used to fabricate
the sensors and the photoelectrochemical performances of the sensors under different conditions
were presented. Based on the energy band levels of the AuNCs and electron tunneling processes,
a detailed photoelectrochemical sensing model was given. The designed sensors were then used
for H2O2 and glucose detection without any extra modification of the AuNCs or complex
enzyme immobilization. The results demonstrate that the AuNCs allow for H2O2 sensing based
on their capacity for both fluorescence and catalysis. Indeed, it was observed that H2O2 was
catalyzed by the AuNCs and reduced by photoinduced electrons derived from excited AuNCs.
Furthermore, an enhancement in photocurrent amplitude followed the increase in the
concentrations of H2O2 and glucose. The effects of the types of ligands surrounding the AuNCs
and the applied potential on the output photocurrent were well studied to optimize the
measurement conditions. The sensitivity and LOD of MUA-AuNCs at −500 mV were
4.33 nA/mM and 35 µM, respectively. All experimental results indicated that AuNCs could not
only serve as a promising photoelectrical material for building the photoelectrochemical
biosensors but as catalysts for H2O2 sensing.
Keywords: Fluorescent gold nanoclusters; Photoelectrochemistry; Photocurrent; H2O2;
Glucose
Mohammad Mahdi Aeinehvanda, b, Fatimah Ibrahima, b, , Sulaiman Wadi Harunc, Ivan
Djordjevica, Samira Hosseinia, b, Hussin A. Rothand, Rohana Yusofd, Marc J. Madoua, b, e, f, g.
(a Department of Biomedical Engineering, Faculty of Engineering, University of Malaya,
50603 Kuala Lumpur, Malaysia, b Center for Innovation in Medical Engineering, Faculty
of Engineering, University of Malaya, 50603 Kuala Lumpur, Malaysia, c Department of
Electrical Engineering, Faculty of Engineering, University of Malaya, 50603 Kuala
Lumpur, Malaysia, d Department of Molecular Medicine, Faculty of Medicine, University
of Malaya, 50603 Kuala Lumpur, Malaysia, e Department of Medical Microbiology,
Faculty of Medicine, University of Malaya, 50603 Kuala Lumpur, Malaysia, f Department
of Biomedical Engineering, University of California, 92697 Irvine, United States,
g
Department of Mechanical and Aerospace Engineering, University of California, 92697
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Irvine, United States). Biosensing enhancement of dengue virus using microballoon mixers
on centrifugal microfluidic platforms. Biosensors and Bioelectronics, Volume 67(2015):
424–430
Dengue is the current leading cause of death among children in several Latin American and
Asian countries. Due to poverty in areas where the disease is prevalent and the high cost of
conventional diagnostic systems, low cost devices are needed to reduce the burden caused by
dengue infection. Centrifugal microfluidic platforms are an alternative solution to reduce costs
and increase the availability of a rapid diagnostic system. The rate of chemical reactions in such
devices often depends on the efficiency of the mixing techniques employed in their microfluidic
networks. This paper introduces a micromixer that operates by the expansion and contraction of
a microballoon to produce a consistent periodical 3D reciprocating flow. We established that
microballoons reduced mixing time of 12 µl liquids from 170 min, for diffusional mixing, to less
than 23 s. We have also tested the effect of the microballoon mixers on the detection of the
dengue virus. The results indicate that employing a microballoon mixer enhances the detection
sensitivity of the dengue virus by nearly one order of magnitude compared to the conventional
ELISA method.
Keywords: Dengue virus;
Micromixing; ELISA

Centrifugal microfluidic platform;

Latex microballoon;

Ling Zou, Chunsheng Wu, Qin Wang, Jie Zhou, Kaiqi Su, Hongbo Li, Ning Hu, , Ping
Wang. (Biosensor National Special Laboratory, Key Laboratory for Biomedical
Engineering of Education Ministry, Department of Biomedical Engineering, Zhejiang
University, Hangzhou 310027, China). An improved sensitive assay for the detection of PSP
toxins with neuroblastoma cell-based impedance biosensor. Biosensors and Bioelectronics,
Volume 67(2015): 458–464
Paralytic shellfish poisoning (PSP) toxins are well-known sodium channel-blocking marine
toxins, which block the conduction of nerve impulses and lead to a series of neurological
disorders symptoms. However, PSP toxins can inhibit the cytotoxicity effect of compounds (e.g.,
ouabain and veratridine). Under the treatment of ouabain and veratridine, neuroblastoma cell
will swell and die gradually, since veratridine causes the persistent inflow of Na+ and ouabain
inhibits the activity of Na+/K+-ATPases. Therefore, PSP toxins with antagonism effect can raise
the chance of cell survival by blocking inflow of Na+. Based on the antagonism effect of PSP
toxins, we designed an improved cell-based assay to detect PSP toxins using a neuroblastoma
cell-based impedance biosensor. The results demonstrated that this biosensor showed high
sensitivity and good specificity for saxitoxins detection. The detection limit of this biosensor was
as low as 0.03 ng/ml, which was lower than previous reported cell-based assays and mouse
bioassays. With the improvement of biosensor performance, the neuroblastoma cell-based
impedance biosensor has great potential to be a universal PSP screening method.
Keywords: Saxitoxins; Neuro-2a cell; Impedance detection; Cell-based impedance biosensor
Cristina Tortolinia, b, Paolo Bollellab, Marta Letizia Antonellib, Riccarda Antiochiaa, Franco
Mazzeia Gabriele Faveroa. (a Department of Chemistry and Drug Technologies, Sapienza
University of Rome, Italy, b Department of Chemistry, Sapienza University of Rome, Italy).
DNA-based biosensors for Hg2+ determination by polythymine–methylene blue modified
electrodes. Biosensors and Bioelectronics, Volume 67(2015): 524–531
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In this work we have developed a new electrochemical DNA-based biosensor for the selective
determination of the Hg2+ ion by the use of different electrodes modified with polythymine,
bearing methylene blue, as redox probe, in 3′ position. The determination of Hg2+ can be
employed with an excellent degree of selectivity by the use of DNA biosensors through the
formation of the complex Thymine–Hg–Thymine (T–Hg–T): in fact, Hg2+ tends to bind two
thymines, generating a T–Hg–T complex with a formation constant higher than that one of the
coupling Adenine–Thymine, which can be employed for a selective, fast and cost-effective
Hg2+ detection.
The presence of the Hg2+ in solution leads to the formation of T–Hg–T complex thus causing the
“hairpin-like” folding of oligonucleotide, leading to an improved electronic exchange of
methylene blue with the electrode surface due to the reduced distance and thus to an increase of
the faradic current which is detected by means of square wave voltammetry (SWV). To test the
feasibility of this kind of biosensor to be applied to the analysis of Hg2+ we have developed
several biosensors configuration by modifying the electrochemical sensor transducer: (a) Au
electrode; (b) Au screen-printed electrode (SPE). The proposed system, allows the determination
of Hg2+ in the range 0.2–100 nM (0.05–20 ppb), with a sensitivity 0.327 µA/nM, LOD 0.1 nM
(0.02 ppb), LOQ 0.2 nM (0.05 ppb) and RSD ≤4.3% when Au electrode is used as
electrochemical transducer; on the other hand, in the case of Au SPE the linear range is 0.2–
50 nM (0.05–10 ppb), with a sensitivity 0.285 µA/nM, while LOD and LOQ are the same as
previously and RSD is ≤3.8%. This enabled the detection of mercury in real samples (waters and
fishes) with good accuracy (recoveries 92–101% on waters and 92–107% on fishes, respectively)
and reproducibility (RSD ≤9.6% for measurements on waters and ≤8.8% on fishes, respectively).
Keywords: DNA-based biosensor; Mercury; Polythymine
Tijjani Adam, U. Hashim. (Institute of Nano Electronic Engineering (INEE), Universiti
Malaysia Perlis (UniMAP), 01000 Kangar, Perlis, Malaysia). Highly sensitive silicon
nanowire biosensor with novel liquid gate control for detection of specific single-stranded
DNA molecules. Biosensors and Bioelectronics, Volume 67(2015): 656–661
The study demonstrates the development of a liquid-based gate-control silicon nanowire
biosensor for detection of specific single-stranded DNA (ssDNA) molecules. The sensor was
fabricated using conventional photolithography coupled with an inductively coupled plasma dry
etching process. Prior to the application of DNA to the device, its linear response to pH was
confirmed by serial dilution from pH 2 to pH14. Then, the sensor surface was silanized and
directly aminated with (3-aminopropyl) triethoxysilane to create a molecular binding chemistry
for biofunctionalization. The resulting Si‒O‒Si‒ components were functionalized with receptor
ssDNA, which interacted with the targeted ssDNA to create a field across the silicon nanowire
and increase the current. The sensor shows selectivity for the target ssDNA in a linear range
from target ssDNA concentrations of 100 pM to 25 nM. With its excellent detection capabilities,
this sensor platform is promising for detection of specific biomarkers and other targeted proteins.
Keywords: Nanowire biosensor; APTES; ssDNA; DNA; Photolithography; Liquid gate
control
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Sania Arifa, Syeda Qudsiab, Samina Urooja, Nazia Chaudrya, Aneeqa Arshada, Saadia
Andleeba. (a Atta-ur-Rahman School of Applied Biosciences (ASAB), National University of
Sciences and Technology (NUST), Islamabad, Pakistan, b School of Chemical and Material
Engineering (SCME), National University of Sciences and Technology (NUST), Islamabad,
Pakistan). Blueprint of quartz crystal microbalance biosensor for early detection of breast
cancer through salivary autoantibodies against ATP6AP1. Biosensors and Bioelectronics,
Volume 65(2015): 62–70
Breast cancer represents a significant health problem because of its high prevalence. Tests like
mammography, which are used abundantly for the detection of breast cancer, suffer from serious
limitations. Mammography correctly detects malignancy about 80–90% of the times, failing in
places when (1) the tumor is small at early stage, (2) breast tissue is dense or (3) in women of
less than 40 years. Serum-based detection of biomarkers involves risk of disease transfer, along
with other concerns. These techniques compromise in the early detection of breast cancer. Early
detection of breast cancer is a crucial factor to enhance the survival rate of patient. Development
of regular screening tests for early diagnosis of breast cancer is a challenge. This review
highlights the design of a handy and household biosensor device aimed for self-screening and
early diagnosis of breast cancer. The design makes use of salivary autoantibodies for specificity
to develop a noninvasive procedure, breast cancer specific biomarkers for precision for the
development of device, and biosensor technology for sensitivity to screen the early cases of
breast cancer more efficiently.
Keywords: Biosensor; Piezoelectric; Early detection of breast cancer through saliva; Salivary
autoantibodies; ATP6AP1
Ruoyu Wanga, Yu Xiangb, Xiaohong Zhoua, Lan-hua Liua, Hanchang Shia. (a School of
environment, Tsinghua University, Beijing 100084, China, b Department of Chemistry,
Tsinghua University, Beijing 100084, China). A reusable aptamer-based evanescent wave
all-fiber biosensor for highly sensitive detection of Ochratoxin A. Biosensors and
Bioelectronics, Volume 66(2015): 11–18
Although aptamer-based biosensors have attracted ever-increasing attentions and found potential
applications in a wide range of areas, they usually adopted the assay protocol of immobilizing
DNA probe (e.g., aptamer, aptamer-complementary oligonucleotides) on a solid sensing surface,
making it critical and challengeable to keep the integration of nucleic acid surface during the
regeneration and the restoration to its original DNA probe form after repeated uses. In order to
address the issue, we report a novel aptamer-based biosensing strategy based on an evanescent
wave all-fiber (EWA) platform. In a simple target capturing step using aptamer-functionalized
magnetic microbeads, signal probes conjugated with streptavidin are released and further
detected by a EWA biosensor via a facial dethiobiotin–streptavidin recognition. Apart from the
inherent advantages of aptamer-based evanescent wave biosensors (e.g. target versatility,
sensitivity, selectivity and portability), the proposed strategy exhibits a high stability and
remarkable reusability over other aptasensors. Under the optimized conditions, the typical
calibration curve obtained for Ochratoxin A has a detection limit of 3 nM with a linear response
ranging from 6 nM to 500 nM. The dethiobiotin–streptavidin sensing surface instead of the
traditional nucleic acid one can be reused for over 300 times without losing sensitivity.
Keywords: Aptamer; Evanescent wave; Optical fiber biosensor; Reusability; Ochratoxin A
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L.M. Strambinia, Longoa, S. Scaranob, T. Prescimonec, I. Palchettib, M. Minunnib, D.
Giannessic, G. Barillaroa, c. (a Dipartimento di Ingegneria dell’Informazione, Università di
Pisa, via G. Caruso 16, 56122 Pisa, Italy, b Dipartimento di Chimica 'Ugo Schiff',
Università di Firenze, via della Lastruccia 3, 50019 Sesto Fiorentino, Italy, c Istituto di
Fisiologia Clinica, Consiglio Nazionale delle Ricerche (CNR), via G. Moruzzi, 1, 56124
Pisa, Italy). Self-powered microneedle-based biosensors for pain-free high-accuracy
measurement of glycaemia in interstitial fluid. Biosensors and Bioelectronics, Volume
66(2015): 162–168
In this work a novel self-powered microneedle-based transdermal biosensor for pain-free highaccuracy real-time measurement of glycaemia in interstitial fluid (ISF) is reported.
The proposed transdermal biosensor makes use of an array of silicon-dioxide hollow
microneedles that are about one order of magnitude both smaller (borehole down to 4 µm) and
more densely-packed (up to 1×106 needles/cm2) than state-of-the-art microneedles used for
biosensing so far. This allows self-powered (i.e. pump-free) uptake of ISF to be carried out with
high efficacy and reliability in a few seconds (uptake rate up to 1 µl/s) by exploiting capillarity
in the microneedles. By coupling the microneedles operating under capillary-action with an
enzymatic glucose biosensor integrated on the back-side of the needle-chip, glucose
measurements are performed with high accuracy (±20% of the actual glucose level for 96% of
measures) and reproducibility (coefficient of variation 8.56%) in real-time (30 s) over the range
0–630 mg/dl, thus significantly improving microneedle-based biosensor performance with
respect to the state-of-the-art.
Keywords: Microneedles; Biosensors; Glycaemia; Diabetes; Pain-free
Fulin Zhaoa, Qingyun Xiea, Mingfei Xua, Shouyu Wangb, Jiyong Zhoua, Fei Liua.
(a College of Veterinary Medicine, Nanjing Agricultural University, Nanjing, Jiangsu
210095, China, b Department of Information Physics and Engineering, Nanjing University
of Science and Technology, Nanjing, Jiangsu 210094, China). RNA aptamer based
electrochemical biosensor for sensitive and selective detection of cAMP. Biosensors and
Bioelectronics, Volume 66(2015): 238–243
Cyclic adenosine monophosphate (cAMP) is an important small biological molecule associated
with the healthy state of living organism. In order to realize highly sensitive and specific
detection of cAMP, here an RNA aptamer and electrochemical impedance spectroscopy (EIS)
based biosensor enhanced by gold nanoparticles electrodeposited on the surface of gold
electrode is designed. The designed aptasensor has a wide effective measuring range from 50 pM
to 250 pM with a detection limit of 50 pM in PBS buffer, and an effective measuring range from
50 nM to 1 µM with a detection limit of 50 nM in serum. The designed biosensor is also able to
detect cAMP with high sensitivity, specificity, and stability. Since the biosensor can be easily
fabricated with low cost and repeatedly used for at least two times, it owns great potential in
wide application fields such as clinical test and food inspection, etc.
Keywords: RNA aptamer; Electrochemical impedance spectroscopy; Gold nanoparticles;
Cyclic adenosine monophosphate

Abstract Vol. No. 26, June 2015

141

Department of Environmental Science, KU

Jyotsna Kailashiyaa, Nitesh Singha, Sunil K. Singhc, Vikas Agrawalb, Debabrata Dasha.
(a Department of Biochemistry, Institute of Medical Sciences, Banaras Hindu University,
Varanasi 221005, India, b Department of Cardiology, Institute of Medical Sciences,
Banaras Hindu University, Varanasi 221005, India, c Department of Biotechnology, Motilal
Nehru National Institute of Technology, Allahabad 211004, India). Graphene oxide-based
biosensor for detection of platelet-derived microparticles: A potential tool for thrombus
risk identification. Biosensors and Bioelectronics, Volume 65(2015): 274–280
We report here design of a graphene oxide-based electrochemical biosensor for detection of
platelet-derived microparticles (PMPs), a major risk factor for arterial pro-thrombotic
pathologies like acute myocardial infarction and stroke. Electrodes were fabricated with
immobilized layers of graphene oxide and a specific antibody targeted against active
conformation of integrin αIIbβ3 on PMP surface. Results showed progressive rise in impedance in
Nyquist plots with increasing number of PMPs in analyte. The sensor was highly specific for
PMPs and did not identify microparticles originating from other cells. Blood obtained from
patients diagnosed with acute myocardial infarction exhibited significantly higher values of
impedance, consistent with larger number of circulating PMPs in these patients, as compared to
samples from healthy individuals, thus validating biosensor as a specific, sensitive, label-free
and cost-effective tool for rapid point-of-care detection of PMPs at bedside. Our biosensor is
most ideal for mass population screening programs at periphery-level healthcare units with
limited resources. It is aimed at early detection of individuals having higher imminent
cardiovascular risk, as well as for routine analysis, which in turn would contribute to better
management and survival of screened ‘high-risk’ subjects.
Keywords: Biosensor; Platelet-derived microparticles; Graphene oxide; Acute myocardial
infarction; Electrochemical detection; Point-of-care testing
Xue Wanga, b, Xianbo Lua, Lidong Wuc, Jiping Chena. (a Key Laboratory of Separation
Science for Analytical Chemistry, Dalian Institute of Chemical Physics, Chinese Academy
of Sciences, Dalian 116023, China, b University of Chinese Academy of Sciences, Beijing
100049, China, c Chinese Academy of Fishery Sciences, Beijing 100141, China). 3D metalorganic framework as highly efficient biosensing platform for ultrasensitive and rapid
detection of bisphenol A. Biosensors and Bioelectronics, Volume 65(2015): 295–301
As is well known, bisphenol A (BPA), usually exists in daily plastic products, is one of the most
important endocrine disrupting chemicals. In this work, copper-centered metal-organic
framework (Cu-MOF) was synthesized, which was characterized by SEM, TEM, XRD, FTIR
and electrochemical method. The resultant Cu-MOF was explored as a robust electrochemical
biosensing platform by choosing tyrosinase (Tyr) as a model enzyme for ultrasensitive and rapid
detection of BPA. The Cu-MOF provided a 3D structure with a large specific surface area,
which was beneficial for enzyme and BPA absorption, and thus improved the sensitivity of the
biosensor. Furthermore, Cu-MOF as a novel sorbent could increase the available BPA
concentration to react with tyrosinase through π–π stacking interactions between BPA and CuMOF. The Tyr biosensor exhibited a high sensitivity of 0.2242 A M−1 for BPA, a wide linear
range from 5.0×10−8 to 3.0×10−6 mol L−1, and a low detection limit of 13 nmol L−1. The response
time for detection of BPA is less than 11 s. The proposed method was successfully applied to
rapid and selective detection of BPA in plastic products with satisfactory results. The recoveries
are in the range of 94.0–101.6% for practical applications. With those remarkable advantages,
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MOFs-based 3D structures show great prospect as robust biosensing platform for ultrasensitive
and rapid detection of BPA.
Keywords: Metal-organic frameworks (MOFs);
Tyrosinase; Electrochemical biosensor
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Porous nanomaterials;

Chao Wu, Huihui Sun, Yufei Li, Xueying Liu, Xiaoyu Du, Xia Wang, , Ping Xu1. (State Key
Laboratory of Microbial Technology, Shandong University, Jinan 250100, PR China).
Biosensor based on glucose oxidase-nanoporous gold co-catalysis for glucose detection.
Biosensors and Bioelectronics, Volume 66(2015): 350–355
Promoting the electrocatalytic oxidation of glucose is crucial in glucose biosensor design. In this
study, nanoporous gold (NPG) was selected for glucose oxidase (GOx) immobilization and
glucose biosensor fabrication because of its open, highly conductive, biocompatible, and
interconnected porous structure, which also facilitates the electrocatalytic oxidation of glucose.
The electrochemical reaction on the surface of the resulting GOx/NPG/GCE bioelectrode was
attributed to the co-catalysis effect of GOx and NPG. A surface-confined reaction in a phosphate
buffer solution was observed at the bioelectrode during cyclic voltammetry experiments. Linear
responses were observed for large glucose concentrations ranging from 50 µM to 10 mM, with a
high sensitivity of 12.1 µA mM−1 cm−2 and a low detection limit of 1.02 µM. Furthermore, the
GOx/NPG/GCE bioelectrode presented strong anti-interference capability against cholesterol,
urea, tributyrin, ascorbic acid, and uric acid, along with a long shelf-life. For the detection of
glucose in human serum, the data generated by the GOx/NPG/GCE bioelectrode were in good
agreement with those produced by an automatic biochemical analyzer. These unique properties
make the GOx/NPG/GCE bioelectrode an excellent choice for the construction of a glucose
biosensor.
Keywords: Glucose oxidase; Immobilization; Nanoporous gold; Biosensor; Glucose
Noa Cohena, 1, Pooja Sabhachandania, 1, Alexander Golbergb, Tania Konrya. (a Department
of Pharmaceutical Sciences, Northeastern University, 140 The Fenway, Room 441/ 446, 360
Huntington Avenue, Boston, 02115 MA, USA, b Centre for Engineering in Medicine,
Massachusetts General Hospital, Harvard Medical School, Shriners Burns Institute,
Boston, MA, USA). Approaching near real-time biosensing: Microfluidic microsphere
based biosensor for real-time analyte detection. Biosensors and Bioelectronics, Volume
66(2015): 454–460
In this study we describe a simple lab-on-a-chip (LOC) biosensor approach utilizing well mixed
microfluidic device and a microsphere-based assay capable of performing near real-time
diagnostics of clinically relevant analytes such cytokines and antibodies. We were able to
overcome the adsorption kinetics reaction rate-limiting mechanism, which is diffusion-controlled
in standard immunoassays, by introducing the microsphere-based assay into well-mixed yet
simple microfluidic device with turbulent flow profiles in the reaction regions. The integrated
microsphere-based LOC device performs dynamic detection of the analyte in minimal amount of
biological specimen by continuously sampling micro-liter volumes of sample per minute to
detect dynamic changes in target analyte concentration. Furthermore we developed a
mathematical model for the well-mixed reaction to describe the near real time detection
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mechanism observed in the developed LOC method. To demonstrate the specificity and
sensitivity of the developed real time monitoring LOC approach, we applied the device for
clinically relevant analytes: Tumor Necrosis Factor (TNF)-α cytokine and its clinically used
inhibitor, anti-TNF-α antibody. Based on the reported results herein, the developed LOC device
provides continuous sensitive and specific near real-time monitoring method for analytes such as
cytokines and antibodies, reduces reagent volumes by nearly three orders of magnitude as well
as eliminates the washing steps required by standard immunoassays.
Keywords: Microsphere; Real time detection; Lab on a chip; TNF-α; Cytokine; Antibody
Sung A Honga, Joseph Kwonc, Duwoon Kimd, Sung Yanga, b. (a Department of Medical
System Engineering, Gwangju Institute of Science and Technology (GIST), Gwangju 500712, Republic of Korea, b School of Mechatronics, Gwangju Institute of Science and
Technology (GIST), Gwangju 500-712, Republic of Korea, c Korea Basic Science Institute,
Daejeon 169-148, Republic of Korea, d Department of Food Science and Technology and
Functional Food Research Center, Chonnam National University, Gwangju 500-757,
Republic of Korea). A rapid, sensitive and selective electrochemical biosensor with
concanavalin A for the preemptive detection of norovirus. Biosensors and Bioelectronics,
Volume 64(2015): 338–344
Norovirus (NoV) is a foodborne pathogen that can cause sporadic and epidemic gastrointestinal
diseases. Rapid screening is crucial to promptly identify the presence of NoV and prevent food
poisoning. Here, we present a sensitive, selective, and rapid electrochemical biosensor for the
detection of NoV. The proposed electrochemical biosensor is composed of a nanostructured gold
electrode conjugated with concanavalin A (ConA). ConA functions as a recognition element that
selectively captures NoV. Cyclic voltammetry revealed a linear relationship (R2=0.998) between
the current and concentration of NoV (in the range of 102and 106 copies/mL), with a relatively
short assay time (1 h) and a good detection limit (35 copies/mL). Additionally, the signals of
Hepatitis A and E in the selectively test were found to be only 2.0% and 2.8% of the NoV signal
at an identical concentration of 103 copies/mL, proving that the electrochemical biosensor has a
selectively of approximately 98%. Moreover, the concentration of NoV was measured in a
realistic environment, i.e., a sample solution extracted from lettuce, to demonstrate a potential
application of the proposed biosensor (LoD=60 copies/mL).
Keywords: Electrochemical biosensor; Norovirus; Alternative protein; Concanavalin A;
Nanostructured gold electrode
Wanwei Qiua, b, Hui Xua, b, Sunitha Takalkarb, Anant S. Gurungb, Bin Liua, Yafeng
Zhenga, b Zebin Guoa, b, Meenu Balodab, Kwaku Baryehb, Guodong Liua, b. (a College of
Food Science, Fujian Agriculture and Forestry University, Fuzhou, 350002, PR China,
b
Department of Chemistry and Biochemistry, North Dakota State University, Fargo, ND
58105, United States). Carbon nanotube-based lateral flow biosensor for sensitive and
rapid detection of DNA sequence. Biosensors and Bioelectronics, Volume 64(2015): 367–
372
In this article, we describe a carbon nanotube (CNT)-based lateral flow biosensor (LFB) for
rapid and sensitive detection of DNA sequence. Amine-modified DNA detection probe was
covalently immobilized on the shortened multi-walled carbon nanotubes (MWCNTs) via
diimide-activated amidation between the carboxyl groups on the CNT surface and amine groups
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on the detection DNA probes. Sandwich-type DNA hybridization reactions were performed on
the LFB and the captured MWCNTs on test zone and control zone of LFB produced the
characteristic black bands, enabling visual detection of DNA sequences. Combining the
advantages of lateral flow chromatographic separation with unique physical properties of
MWCNT (large surface area), the optimized LFB was capable of detecting of 0.1 nM target
DNA without instrumentation. Quantitative detection could be realized by recording the
intensity of the test line with the Image J software, and the detection limit of 40 pM was
obtained. This detection limit is 12.5 times lower than that of gold nanoparticle (GNP)-based
LFB (0.5 nM, Mao et al. Anal. Chem. 2009, 81, 1660–1668). Another important feature is that
the preparation of MWCNT–DNA conjugates was robust and the use of MWCNT labels avoided
the aggregation of conjugates and tedious preparation time, which were often met in the
traditional GNP-based nucleic acid LFB. The applications of MWCNT-based LFB can be
extended to visually detect protein biomarkers using MWCNT–antibody conjugates. The
MWCNT-based LFB thus open a new door to prepare a new generation of LFB, and shows great
promise for in-field and point-of-care diagnosis of genetic diseases and for the detection of
infectious agents.
Keywords: Carbon nanotubes; Lateral flow; DNA; Biosensor
Xi Zhoua, Peipei Maa, Anqi Wanga, Chenfei Yua, Tao Qiana, Shishan Wua,, Jian Shena, b.
(a School of Chemistry and Chemical Engineering, Nanjing University, Nanjing 210093,
China, b Jiangsu Collaborative Innovation Center of Biomedical Functional Materials,
Nanjing 210046, China). Dopamine fluorescent sensors based on polypyrrole/graphene
quantum dots core/shell hybrids. Biosensors and Bioelectronics, Volume 64(2015): 404–410
A facilely prepared fluorescent sensor was developed for dopamine (DA) detection with high
sensitivity and selectivity based on polypyrrole/graphene quantum dots (PPy/GQDs) core/shell
hybrids. The composites exhibit strong fluorescence emission, which is dramatically enhanced as
high as three times than pristine GQDs. The prepared sensor allows a highly sensitive
determination of DA by fluorescent intensity decreasing with the addition of DA and presents a
good linearity in range of 5–8000 nM with the detection limit of 10 pM (S/N=3). Furthermore,
the application of the proposed approach have been demonstrated in real samples and showed
promise in diagnostic purposes.
Keywords: Polypyrrole; Graphene quantum dots; Dopamine; Fluorescent sensor
Seda Nur Topkaya. (Ege University, Faculty of Pharmacy, Department of Analytical
Chemistry, Bornova, Izmir, TR 35100 Turkey). Gelatin methacrylate (GelMA) mediated
electrochemical DNA biosensor for DNA hybridization. Biosensors and Bioelectronics,
Volume 64(2015): 456–461
In this study, an electrochemical biosensor system for the detection of DNA hybridization by
using gelatin methacrylate (GelMA) modified electrodes was developed. Electrochemical
behavior of GelMA modified Pencil Graphite Electrode (PGE) that serve as a functional
platform was investigated by using Cyclic Voltammetry (CV) and Electrochemical Impedance
Spectroscopy (EIS) and compared with those of the bare PGE. Hybridization was achieved in
solution phase and guanine oxidation signal changes were evaluated. The decrease in the
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guanine oxidation peak currents at around +1.0 V was used as an indicator for the DNA
hybridization. Also, more interestingly GelMA intrinsic oxidation peaks at around +0.7 V
changed substantially by immobilization of different oligonucleotides such as probe, hybrid and
control sequences to the electrode surface. It is the first study of using GelMA as a part of an
electrochemical biosensor system. The results are very promising in terms of using GelMA as a
new DNA hybridization indicator. Additionally, GelMA modified electrodes could be useful for
detecting ultra low quantity of oligonucleotides by providing mechanical support to the biorecognition layer. The detection limit of this method is at present 10-12 mol. Signal suppressions
were increased from 50% to 93% for hybrid with using GelMA when it was compared to bare
electrode which facilitates the hybridization detection.
Keywords: Electrochemical DNA biosensor; Differential Pulse Voltammetry (DPV);
Electrochemical Impedance Spectroscopy (EIS); Polymer; Sensitive hybridization detection;
Hybridization indicator
Hardeep Kaur, Rabindra Kumar, J. Nagendra Babu, Sunil Mittal.. (Centre for
Environmental Science and Technology, Central University of Punjab, Bathinda, Punjab
151001, India). Advances in arsenic biosensor development – A comprehensive review.
Biosensors and Bioelectronics, Volume 63(2015): 533–545
Biosensors are analytical devices having high sensitivity, portability, small sample requirement
and ease of use for qualitative and quantitative monitoring of various analytes of human
importance. Arsenic (As), owing to its widespread presence in nature and high toxicity to living
creatures, requires frequent determination in water, soil, agricultural and food samples. The
present review is an effort to highlight the various advancements made so far in the development
of arsenic biosensors based either on recombinant whole cells or on certain arsenic-binding
oligonucleotides or proteins. The role of futuristic approaches like surface plasmon resonance
(SPR) and aptamer technology has also been discussed. The biomethods employed and their
general mechanisms, advantages and limitations in relevance to arsenic biosensors developed so
far are intended to be discussed in this review.
Keywords: Biosensor; Arsenic toxicity; ars Operon; Aptamer; Recombinant whole cell;
Reporter proteins
Huanshun Yin, Mo Wang, Bingchen Li, Zhiqing Yang, Yunlei Zhou, Shiyun Ai. (College of
Chemistry and Material Science, Shandong Agricultural University, 271018 Taian,
Shandong, PR China). A sensitive electrochemical biosensor for detection of protein kinase
A activity and inhibitors based on Phos-tag and enzymatic signal amplification. Biosensors
and Bioelectronics, Volume 63(2015): 26–32
A simple, highly sensitive and selective electrochemical assay is developed for the detection of
protein kinase A (PKA) activity based on the specific recognition utility of Phos-tag for kinaseinduced phosphopeptides and enzymatic signal amplification. When the substrate peptide was
phosphorylated by PKA reaction, they could specifically bind with Phos-tag-biotin in the
presence of Zn2+ through the formation of a specific noncovalent complex with the
phosphomonoester dianion in phosphorylated peptides. Through the further specific interaction
between biotin and avidin, avidin functionalized horseradish peroxidase (HRP) can be captured
on the electrode surface. Under the catalytic effect of HRP, a sensitive electrochemical signal for
benzoquinone was obtained, which was related to PKA activity. Under the optimal experiment
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conditions, the proposed electrochemical method presented dynamic range from 0.5 to
25 unit/mL with low detection limit of 0.15 unit/mL. This new detection strategy was also
successfully applied to analyze the inhibition effect of inhibitors (ellagic acid and H-89) on PKA
activity and monitored the PKA activity in cell lysates. Therefore, this Phos-tag-based
electrochemical assay offers an alternative platform for PKA activity assay and inhibitor
screening, and thus it might be a valuable tool for development of targeted therapy and clinical
diagnosis.
Keywords: Protein kinase A; Phos-tag-biotin;
Elelctrochemical biosensor; Inhibitors
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Qiong Hua, Weiwen Hua, Jinming Konga, Xueji Zhanga, b. (a School of Environmental and
Biological Engineering, Nanjing University of Science & Technology, Nanjing 210094, PR
China, b Chemistry Department, College of Arts and Sciences, University of South Florida,
East Fowler Ave, Tampa, FL 33620-4202, United States). Ultrasensitive electrochemical
DNA biosensor by exploiting hematin as efficient biomimetic catalyst toward in
situ metallization. Biosensors and Bioelectronics, Volume 63(2015): 269–275
In this work, we presented a novel signal amplification approach to construct an electrochemical
DNA biosensor for the ultrasensitive determination of sequence-specific DNA by exploiting
hematin as biomimetic catalyst toward in situ metallization. Briefly, thiolated peptide nucleic
acid (PNA) probes were firstly immobilized onto gold electrode through the formation of selfassembled monolayer (SAM) and then hybridization was accomplished in the ensuing step. After
that, hematin molecules were introduced to the hybridized PNA/DNA heteroduplexes by
employing phosphate–zirconium–carboxylate coordination chemistry. Next, the attached
hematin molecules acted as catalyst in accelerating the reduction of silver ions in the presence of
catechol, leading to the in situ deposition of silver particles onto the electrode. Finally, the
deposited silver particles were electrochemically stripped into KCl solution and measured by
square wave voltammetry (SWV). Under optimal conditions, the hematin-based electrochemical
DNA biosensor presented a good linear relationship between the stripping peak currents and
logarithm of single-stranded DNA (ssDNA) concentrations in the range from 0.1 fM to 0.1 nM
with a low detection limit of 62.41 aM, and it rendered satisfactory analytical performance for
the determination of ssDNA in serum samples. Furthermore, it exhibited good reproducibility
and stability, meanwhile, it also showed excellent specificity toward single-nucleotide
polymorphism (SNP). Therefore, the hematin-based signal amplification approach has great
potential in clinical applications and is also suitable for quantification of biomarkers at ultralow
level.
Keywords: Electrochemical DNA biosensor; Hematin; Biomimetic catalyst; Metallization;
Metalloporphyrin; Signal amplification
Yufang Hu, Qinpeng Shen, Wang Li, Zhuoliang Liu, Zhou Nie, Shouzhuo Yao. (State Key
Laboratory of Chemo/Biosensing and Chemometrics, College of Chemistry and Chemical
Engineering, Hunan University, Changsha 410082, PR China). A TdT-mediated cascade
signal amplification strategy based on dendritic DNA matrix for label-free multifunctional
electrochemical biosensing. Biosensors and Bioelectronics, Volume 63(2015): 331–338
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We describe a novel label-free amplified multifunctional strategy of dendritic electrochemical
DNA sensor based on terminal deoxynucleotidyl transferase (TdT). We have found that the
sequence composition of TdT-yielded DNA is largely dependent on the constitution of substrate
deoxynucleotides (dNTPs) pool. After rational design of dNTPs pool and controllable TdT
polymerization, dendritic protocol has been developed involving two-type amplification
strategies; one is the formation of “trunk” and “branch” of the dendritic electrochemical sensor
by TdT amplification; the other is the introduction of nucleic acid functionalized Au
nanoparticles (DNA-AuNPs) for multiple branching. The results indicate that the G-rich ssDNA,
which is synthesized under the condition of 40% deoxyadenosine triphosphate (dATP) and 60%
deoxyguanosine triphosphate (dGTP), can be induced to form a long signal strand to Gquadruples (G4) in the presence of Pb2+. The electrochemical sensing platform is employed for
sequence-specific DNA detection and the detection limit is as low as 1 fM. Our multifunctional
strategy is further extended to Pb2+detection and thrombin aptasensor. This proposed sensor
displays excellent sensitivity and selectivity, and is applied for detection in complicated samples
successfully.
Keywords: TdT-mediated cascade signal amplification; Nucleic acid functionalized Au
nanoparticles; Dendritic DNA matrix; Label-free; Multifunctional electrochemical sensor
Hua Lia, Chun-Yan Guob, Cai-Ling Xub. (a Key Laboratory for Magnetism and Magnetic
Materials of the Ministry of Education, School of Physical Science and Technology,
Lanzhou University, Lanzhou 730000, China, b Key Laboratory of Nonferrous Metal
Chemistry and Resources Utilization of Gansu Province, College of Chemistry and
Chemical Engineering, Lanzhou University, Lanzhou 730000, China). A highly sensitive
non-enzymatic glucose sensor based on bimetallic Cu–Ag superstructures. Biosensors and
Bioelectronics, Volume 63(2015): 339–346
Bimetallic Cu–Ag superstructures were successfully fabricated for the first time by using the
natural leaves as reducing agent through a facile one-step hydrothermal process. Morphology,
structure and composition of the Cu–Ag superstructures were characterized by field emission
scanning electron microscopy (FESEM), transmission electron microscopy (TEM), X-ray
diffraction (XRD), X-ray photoelectron spectra (XPS) and inductively coupled plasma-optical
emission spectroscopy (ICP-OES), respectively. The results reveal that the Cu–Ag
superstructure is bimetallic nanocomposite constructed by nanoparticles with low Ag content
and shows a rough surface and porous flexural algae-like microstructure. By using a threedimensional nickel foam as the scaffold, a novel non-enzymatic glucose sensor based on Cu–Ag
nanocomposites has been fabricated and applied to non-enzymatic glucose detection. The asprepared Cu–Ag nanocomposites based glucose sensor displays distinctly enhanced
electrocatalytic activity compared to those obtained with pure Cu nanomaterials prepared with a
similar procedure, revealing a synergistic effect of the matrix Cu and the doped Ag. Cyclic
voltammetry, chronoamperometry and electrochemical impedance spectroscopy indicate that the
Cu–Ag superstructures based glucose sensor displays a fascinating sensitivity up to
7745.7 µA mM−1 cm−2, outstanding detection limit of 0.08 µM and fast amperometric response
(<2 s) for glucose detection. Furthermore, the sensor also exhibits significant selectivity,
excellent stability and reproducibility, as well as attractive feasibility for real sample analysis.
Because of its excellent electrochemical performance, low cost and easy preparation, this novel
electrode material is a promising candidate in the development of non-enzymatic glucose sensor.
Keywords: Bimetallic; Glucose; Non-enzymatic sensor; High sensitivity
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Numfon Khemthongcharoena, c, Wijit Wonglumsomb, Assawapong Suppatc, Kata
Jaruwongrungseec Adisorn Tuantranontc, Chamras Promptmasa. (a Department of Clinical
Chemistry, Faculty of Medical Technology, Mahidol University, 999 Phuttamonthon 4 Rd.,
Salaya, Nakhon Pathom 73170, Thailand, b Department of Clinical Microbiology and
Applied Technology, Faculty of Medical Technology, Mahidol University, Nakhon Pathom,
Thailand, c Nanoelectronics and MEMS Laboratory, National Electronics and Computer
Technology Center, Pathumthani, Thailand). Piezoresistive microcantilever-based DNA
sensor for sensitive detection of pathogenic Vibrio cholerae O1 in food sample. Biosensors
and Bioelectronics, Volume 63(2015): 347–353
Pathogenic Vibrio cholerae produces a cholera toxin which is the cause of a severe diarrheal
disease called “Cholera”. Available detection methods, including standard bacteriological test
and immuno-based detection, are specific to the suspected pathogenic V. cholerae O1 and O139,
but they are not specific to the cholera toxin producible strain. This work combined the
polymerase chain reaction (PCR) of cholera toxin gene, ctxA gene, and microcantilever-based
DNA sensor to improve the sensitivity and specificity of detection. Gold coated microcantilever,
250 µm long and 50 µm wide, with an embedded polysilicon wire acting as a piezoresistive
material was modified by a self-assembled monolayer (SAM) of 3-mercaptopropionic acid
(MPA) for immobilization of specific DNA probe via avidin layer on the surface. The avidin and
5′ biotinylated single-stranded DNA (ssDNA) probe concentrations were optimized for the
immobilization at 50 µg/mL and 1 µM, respectively. The hybridization between ssDNA probe
on this DNA sensor and target DNA creates nanomechanical bending and resistance change of
piezoresistive material inside the beam. This microcantilever-based DNA sensor offers a
detection sensitivity of 3.25 pg or 14 nM of DNA template for ctxA gene detection. The lowest
number of V. cholerae O1 in food sample with and without the enrichment process that the
polymerase chain reaction (PCR) for ctxA gene combined with this DNA sensor can detect is
0.835 and 835 cells/g, respectively. This detection sensitivity is 10 times higher than that of the
conventional PCR method.
Keywords: Microcantilever; Piezoresistive microcantilever; Biosensor; DNA sensor; Vibrio
cholera; ctxA gene
Li Sua, b, Wenjie Qina, c, Huige Zhanga, c, Zia Ur Rahmana, c, Cuiling Rena, c, Sudai Maa, c,
Xingguo Chena,c. (a State Key Laboratory of Applied Organic Chemistry, Lanzhou
University, Lanzhou 730000, China, b School of Chemistry and Chemistry Engineering,
Henan Normal University, Xinxiang, Henan 453007, China, c Department of Chemistry,
Lanzhou University, Lanzhou 730000, China). The peroxidase/catalase-like activities of
MFe2O4 (M=Mg, Ni, Cu) MNPs and their application in colorimetric biosensing of glucose.
Biosensors and Bioelectronics, Volume 63(2015): 384–391
MFe2O4 (M=Mg, Ni, Cu) magnetic nanoparticles (MNPs) were found to have catalytic activities
similar to those of biological enzymes such as catalase and peroxidase. These nanomaterials, as
bifunctional catalase/peroxidases (KatGs), not only could catalyze H2O2 to produce hydroxyl
radicals, which oxidized peroxidase substrate to produce color, but also could catalyze the
decomposition reaction of H2O2 into water and oxygen directly in the same condition through
the catalase-like activity. And it was also found that the amount of generated hydroxyl radicals
and oxygen was related to the concentration of MFe2O4(M=Mg, Ni, Cu) MNPs. The peroxidase-
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like catalytic behavior of MFe2O4 MNPs was analyzed in detail. Under the optimized conditions,
NiFe2O4 MNPs were used as a colorimetric biosensor for the detection of 9.4×10−7–
2.5×10−5 mol L−1 glucose with a limit of detection (LOD) of 4.5×10−7 mol L−1. The sensor was
successfully applied to glucose detection in urine sample.
Keywords: MFe2O4 magnetic nanoparticles;
biosensing; Glucose detection

Peroxidase/catalase mimetic;

Colorimetric

Gregory Ferreira Grawea, Tássia Regina de Oliveiraa, Esther de Andrade Narcisob, Sally
Katiuce Moccelinia, Ailton José Terezoa, Marcos Antonio Soaresb, Marilza Castilhoa.
(a Departamento de Química, Grupo de Eletroquímica e Novos Materiais, Universidade
Federal de Mato Grosso, 78060-900, Cuiabá, MT, Brazil, b Departamento de Botânica e
Ecologia, Laboratório de Biotecnologia e Ecologia Microbiana, Universidade Federal de
Mato Grosso, 78060-900, Cuiabá, MT, Brazil). Electrochemical biosensor for carbofuran
pesticide based on esterases from Eupenicillium shearii FREI-39 endophytic fungus.
Biosensors and Bioelectronics, Volume 63(2015): 407–413
In this work, a biosensor was constructed by physical adsorption of the isolated endophytic
fungusEupenicillium shearii FREI-39 esterase on halloysite, using graphite powder, multiwalled carbon nanotubes and mineral oil for the determination of carbofuran pesticide by
inhibition of the esterase using square-wave voltammetry (SWV). Specific esterase activities
were determined each 2 days over a period of 15 days of growth in four different inoculation
media. The highest specific activity was found on 6th day, with 33.08 U on PDA broth. The best
performance of the proposed biosensor was obtained using 0.5 U esterase activity. The
carbofuran concentration response was linear in the range from 5.0 to 100.0 µg L−1(r=0.9986)
with detection and quantification limits of 1.69 µg L−1 and 5.13 µg L−1, respectively. A recovery
study of carbofuran in spiked water samples showed values ranging from 103.8±6.7% to
106.7±9.7%. The biosensor showed good repeatability and reproducibility and remained stable
for a period of 20 weeks. The determination of carbofuran in spiked water samples using the
proposed biosensor was satisfactory when compared to the chromatographic reference method.
The results showed no significant difference at the 95% confidence level with t-test statistics.
The application of enzymes from endophytic fungi in constructing biosensors broadens the
biotechnological importance of these microorganisms.
Keywords: Endophytic fungi; Biosensor; Carbofuran; E. shearii
Sorin Davida, Cristina Polonschiia, Catalin Luculescub, Mihaela Gheorghiua, Szilveszter
Gáspára, Eugen Gheorghiua, c. (a International Centre of Biodynamics, Intrarea
Portocalelor 1B, Bucharest 060101, Romania, b National Institule for Laser, Plasma and
Radiation Physics, Atomistilor 409, Magurele 077125, Romania, c University of Bucharest,
4-12 Regina Elisabeta Blvd., Bucharest 030018, Romania). Magneto-plasmonic biosensor
with enhanced analytical response and stability. Biosensors and Bioelectronics, Volume
63(2015): 525–532
We present novel solutions to surpass current analytic limitations of Magneto-Optical Surface
Plasmon Resonance (MOSPR) assays, concerning both the chip structure and the method for
data analysis. The structure of the chip is modified to contain a thin layer of Co–Au alloy instead
of successive layers of homogeneous metals, as currently used. This alloy presents improved
plasmonic and magnetic properties, yet a structural stability similar to Au–SPR chips, allowing
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for bioaffinity assays in saline solutions. Analyzing the whole reflectivity curve at multiple
angles of incidence instead of the reflectivity value at a single incidence angle provides a high
signal-to-noise ratio suitable for detection of minute analyte concentrations. Based on
assessment of solutions with known refractive indices as well as of a model biomolecular
interaction (i.e. IgG–AntiIgG) we demonstrate that the proposed structure of the MOSPR
sensing chip and the procedure of data analysis allows for long-time assessment in liquid media
with increased sensitivity over standard SPR analyses.
Keywords: Magneto-optic surface plasmon resonance; Magnetic alloys; Surface plasmon
resonance enhancement; Affinity biosensor; Angle-resolved surface plasmon resonance;
Fixed-angle surface plasmon resonance

Bioengineering
Ruixian Yanga, b, Xiaojing Fana, Xueqing Caia, Fangping Hua. (a College of Plant
Protection, Fujian Agriculture and Forestry University, Fuzhou 350002, China,
b
Department of Environmental Engineering and Chemistry, Luoyang Institute of Science
and Technology, Luoyang, Henan 471023, China). The inhibitory mechanisms by mixtures
of two endophytic bacterial strains isolated from Ginkgo biloba against pepper
phytophthora blight. Biological Control, Volume 85(2015): 59–67
Two endophytic bacterial strains, Fy11 and Zy44 (Bacillus amyloliquefaciens), isolated
from Ginkgo bilobaleaves, were tested as a single application and in combination for their
abilities to suppress pepper phytophthora blight under greenhouse conditions. When both strains
were applied in a mixture, the disease severity was more reduced. The objective of this study
was to find out the inhibitory mechanisms of synergistic activity against pepper phytophthora
blight through a mixture of Fy11 + Zy44. Firstly, the colonization ability of the two endophytic
bacterial strains was tested in pepper tissues. The result indicated that both endophytic strains
were efficient colonizers of pepper, and could vertically transfer from roots to shoots and leaves.
After inoculation for 7 days, the population densities of Fy11-gfp and Zy44-gfp were
24.7 × 103 CFU/g FW and 13.0 × 103 CFU/g FW in pepper roots, respectively. The cell counts
of co-inoculated Fy11 + Zy44 were not significant different comparing to a single strain inter
pepper tissues. Secondly, the direct antagonism of antifungal compounds produced by the
endophytic bacteria were investigated against pepper phytophthora blight. The crude
lipopeptides produced by strain Zy44 highly effectively reduced disease index, and the control
efficacy reached 84.8% and 67.2% in 7 d and 15 d after inoculation with the pathogen,
respectively. The control effect of the secondary metabolites produced by strain Fy11 was not
obvious. In the end, the induced systemic resistance (ISR) mediated by strains Fy11 and Zy44 on
pepper were further analysed using priming effect of the defense-related genes after pathogen
challenge. The expressions of CaPR4 (Capsicum annuum pathogenesis-protein 4) and CaBGLU
(C. annuum β-1,3-glucanase) were strongly induced in the plants treated with strain Fy11 in 24 h
after pathogen challenge, but CaPR4 and CaBGLU transcripts were not increased in the plants
treated with strain Zy44. These results indicated that the mechanisms of additive effect through
combined strains Zy44 and Fy11 might be due to direct antagonism of antifungal lipopeptides
produced by strain Zy44, as well as indirect inhibition through ISR induced by strain Fy11.

Abstract Vol. No. 26, June 2015

151

Department of Environmental Science, KU

Therefore, the synergistic interactions were due to the summation of biocontrol mechanisms of
both biocontrol agents. This work provides a theoretical explanation for our findings of reduced
disease severity with a mixture of endophytic bacteria.
Keywords: Endophytic bacteria; Pepper phytophthora blight;
Lipopeptides; Induced systemic resistance

Colonization ability;

Lirong Yanga, Xin Quana, Baoguo Xuea, , , Paul H Goodwinb, Shubing Lua, Jinhui
Wanga, Wei Dua, Chao Wua. (a Institute of Plant Protection Research, Henan Academy of
Agricultural Sciences, Henan Key Laboratory for Control of Crop Diseases and Insect
Pests, IPM Key Laboratory in Southern Part of North China for Ministry of Agriculture,
Zhengzhou, Henan 450002, China, b School of Environmental Sciences, University of
Guelph, Guelph, Ontario N1G 2W1, Canada). Isolation and identification of Bacillus
subtilis strain
YB-05 and
its antifungal substances showing antagonism
against Gaeumannomyces graminis var. tritici. Biological Control, Volume 85(2015): 52–58
In this study, 98 putative Bacillus strains were isolated from wheat rhizospheric soil. Among the
isolated strains, six showed strong inhibitory effects against the wheat take-all
pathogen, Gaeumannomyces graminis var. tritici. One of the strains that showed significant
inhibitory activity, YB-05, was identified asBacillus subtilis based on a phylogenetic analysis of
its 16S rDNA gene sequence, the results of the PCR analysis and cloning of its antifungal genes,
its morphological characteristics and its physiological and biochemical properties. When tested
with a dual-culture, cup–disc method and laboratory greenhouse studies, strain YB-05 was found
to be superior to chemical treatment for control of the plant pathogen G. graminis var. tritici.
After liquid culture, various antimicrobial substances in the culture medium were detected by
high-performance liquid chromatography and high-resolution mass spectrometry, and the
existence of their corresponding genes was verified by PCR analysis.
Keywords: Bacillus subtilis; Antagonistic activity; Gaeumannomyces graminis var. tritici;
Isolation; Substance identification
Philipp Savakis1, Klaas J Hellingwerf1, 2. (1 Molecular Microbial Physiology Group,
Swammerdam Institute for Life Sciences, University of Amsterdam, Amsterdam, The
Netherlands, 2 Photanol BV, Amsterdam, The Netherlands). Engineering cyanobacteria for
direct biofuel production from CO2. Current Opinion in Biotechnology, Volume 33(2015):
8–14
For a sustainable future of our society it is essential to close the global carbon cycle. Oxidised
forms of carbon, in particular CO2, can be used to synthesise energy-rich organic molecules.
Engineered cyanobacteria have attracted attention as catalysts for the direct conversion of
CO2 into reduced fuel compounds.
Proof of principle for this approach has been provided for a vast range of commodity chemicals,
mostly energy carriers, such as short chain and medium chain alcohols. More recently, research
has focused on the photosynthetic production of compounds with higher added value, most
notably terpenoids. Below we review the recent developments that have improved the state-ofthe-art of this approach and speculate on future developments.
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Sang Yup Lee1, 2,, Hye Mi Kim1, Seungwoo Cheon1. (1 Metabolic and Biomolecular
Engineering National Research Laboratory, Department of Chemical and Biomolecular
Engineering (BK21 Plus Program), BioProcess Engineering Research Center, and Center
for Systems and Synthetic Biotechnology, Institute for the BioCentury Korea Advanced
Institute of Science and Technology (KAIST), 291 Daehak-ro, Yuseong-gu, Daejeon 305701, Republic of Korea, 2 Bioinformatics Research Center, KAIST, 291 Daehak-ro,
Yuseong-gu, Daejeon 305-701, Republic of Korea). Metabolic engineering for the
production of hydrocarbon fuels. Current Opinion in Biotechnology, Volume 33(2015): 15–
22
Biofuels have been attracting increasing attention to provide a solution to the problems of
climate change and our dependence on limited fossil oil. During the last decade, metabolic
engineering has been performed to develop superior microorganisms for the production of so
called advanced biofuels. Among the advanced biofuels, hydrocarbons possess high-energy
content and superior fuel properties to other biofuels, and thus have recently been attracting
much research interest. Here we review the recent advances in the microbial production of
hydrocarbon fuels together with the metabolic engineering strategies employed to develop their
production strains. Strategies employed for the production of long-chain and short-chain
hydrocarbons derived from fatty acid metabolism along with the isoprenoid-derived
hydrocarbons are reviewed. Also, the current limitations and future prospects in hydrocarbonbased biofuel production are discussed.
Linde Inghelbrecht1, 2, Joost Dessein1, 2, Guido Van Huylenbroeck1. (1 Department of
Agricultural Economics, Ghent University, Coupure Links 653, 9000 Ghent, Belgium,
2
Social Sciences Unit, Institute for Agricultural and Fisheries Research (ILVO), Burg. Van
Gansberghelaan 115 Box 2, 9820 Merelbeke, Belgium). Explaining the present GM
business strategy on the EU food market: The gatekeepers’ perspective. New
Biotechnology, Volume 32(1) (2015): 65–78
The use of genetically modified (GM) crops and their applications is partially suppressed in
European Union (EU) agriculture, even if one would expect otherwise given their
complementarity with the neoliberal and industrialised EU agricultural regime in place. By
applying a qualitative content analysis, this paper analyses how food manufacturers and retailers
(referred to as gatekeepers in the food industry) explain and defend the exclusion of GM-labelled
food products on the EU market. The study design places emphasis on the role of perceptions in
the strategic behaviour of gatekeepers and on the role of interaction in this regard, as we assume
that the way in which gatekeepers perceive the ‘rules of the game’ for commercialising GM crop
applications on the EU food market will be influenced by their interaction with other
agribusiness actors.
In a first stage, the analysis determines thematic congruence in the (types of) perceptions that
explain an agribusiness actor's overall interpretation of the EU business environment for GM
crop applications. This perceived ‘structuring arena’ (SA) for GM crop applications – as
conceptualised within our framework – contains areas of either internal and external tensions,
that have a compelling or non-committal influence on the agribusiness actor's interpretation. In a
second stage, the analysis particularly defines how gatekeepers in the food industry perceive and
experience the SA for GM crop applications on the EU market, and how these perceptual
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tensions subsequently influence their strategic behaviour for GM-labelled products on the EU
market. Finally, we highlight how these perceptions and actions (or inaction) suppress the main
changes in practice that are necessary to manage this wicked problem.
Nethaji J. Gallage1, 2, 3, Birger Lindberg Møller1, 2, 3, 4. (1 VILLUM Research Center for
Plant Plasticity, Department of Plant and Environmental Sciences, University of
Copenhagen, 40 Thorvaldsensvej, DK-1871 Frederiksberg C, Copenhagen, Denmark,
2
Center for Synthetic Biology “bioSYNergy”, Department of Plant and Environmental
Sciences, University of Copenhagen, 40 Thorvaldsensvej, DK-1871 Frederiksberg C,
Copenhagen, Denmark, 3 Plant Biochemistry Laboratory, Department of Plant and
Environmental Sciences, University of Copenhagen, 40 Thorvaldsensvej, DK-1871
Frederiksberg C, Copenhagen, Denmark, 4 Carlsberg Laboratory, 10 Gamle Carlsberg
Vej, DK-1799 Copenhagen V, Denmark). Vanillin–Bioconversion and Bioengineering of
the Most Popular Plant Flavor and Its De Novo Biosynthesis in the Vanilla Orchid.
Molecular Plant, Volume 8(1)(2015): 40–57
In recent years, biotechnology-derived production of flavors and fragrances has expanded
rapidly. The world’s most popular flavor, vanillin, is no exception. This review outlines the
current state of biotechnology-based vanillin synthesis with the use of ferulic acid, eugenol, and
glucose as substrates and bacteria, fungi, and yeasts as microbial production hosts. The de
novo biosynthetic pathway of vanillin in the vanilla orchid and the possible applied uses of this
new knowledge in the biotechnology-derived and pod-based vanillin industries are also
highlighted.
Keywords: metabolomics; natural products; phenylpropanoids and phenolics; molecular
biology; plant biochemistry; synthetic biology

Pollen Biotechnology
İdris Sargına,, Murat Kayab, Gulsin Arslanc, Talat Barand, Talip Cetere. (a Selcuk
University, Faculty of Science, Department of Chemistry, 42075 Konya, Turkey, b Aksaray
University, Faculty of Science and Letters, Department of Biotechnology and Molecular
Biology, 68100 Aksaray, Turkey, c Selcuk University, Faculty of Science, Department of
Biochemistry, 42075 Konya, Turkey, d Aksaray University, Faculty of Science, Department
of Chemistry, 68100 Aksaray, Turkey, e Department of Biology, Faculty of Arts and
Sciences, Kastamonu University, 37100 Kastamonu, Turkey). Preparation and
characterisation of biodegradable pollen–chitosan microcapsules and its application in
heavy metal removal. Bioresource Technology, Volume 177(2015): 1–7
Biosorbents have been widely used in heavy metal removal. New resources should be exploited
to develop more efficient biosorbents. This study reports the preparation of three novel chitosan
microcapsules from pollens of three common, wind-pollinated plants (Acer negundo, Cupressus
sempervirens and Populus nigra). The microcapsules were characterized (Fourier transform
infrared spectroscopy, thermogravimetric analysis, scanning electron microscopy and elemental
analysis) and used in removal of heavy metal ions: Cd(II), Cr(III), Cu(II), Ni(II) and Zn(II).
Their sorption capacities were compared to those of cross-linked chitosan beads without pollen
grains. C. sempervirens-chitosan microcapsules exhibited better performance (Cd(II): 65.98;
Cu(II): 67.10 and Zn(II): 49.55 mg g−1) than the other microcapsules and the cross-linked
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beads. A. negundo-chitosan microcapsules were more efficient in Cr(III) (70.40 mg g−1)
removal. P. nigra-chitosan microcapsules were found to be less efficient. Chitosan–pollen
microcapsules (except P. nigra-chitosan microcapsules) can be used in heavy metal removal.
Keywords: Pollen; Chitosan; Microcapsule; Biosorbent; Heavy metal

Biotechnology Policy Issue
Antonio Messeni Petruzzellia, Daniele Rotolob, Vito Albinoa. (a Department of Mechanics,
Mathematics, and Management — Politecnico di Bari, Italy, b SPRU— Science and
Technology Policy Research, University of Sussex, Falmer, Brighton BN1 9SL, UK).
Determinants of patent citations in biotechnology: An analysis of patent influence across
the industrial and organizational boundaries. Technological Forecasting and Social
Change, Volume 91(2015): 208–221
The present paper extends the literature investigating key drivers leading certain patents to exert
a stronger influence on the subsequent technological developments (inventions) than other ones.
We investigated six key determinants, as (i) the use of scientific knowledge, (ii) the breadth of
the technological base, (iii) the existence of collaboration in patent development, (iv) the number
of claims, (v) the scope, and (vi) the novelty, and how the effect of these determinants varies
when patent influence—as measured by the number of forward citations the patent received—is
distinguished as within and across the industrial and organizational boundaries. We conducted an
empirical analysis on a sample of 5671 patents granted to 293 US biotechnology firms from
1976 to 2003. Results reveal that the contribution of the determinants to patent influence differs
across the domains that are identified by the industrial and organizational boundaries. Findings,
for example, show that the use of scientific knowledge negatively affects patent influence
outside the biotechnology industry, while it positively contributes to make a patent more relevant
for the assignee's subsequent technological developments. In addition, the broader the scope of a
patent the higher the number of citations the patent receives from subsequent non-biotechnology
patents. This relationship is inverted U-shaped when considering the influence of a patent on
inventions granted to other organizations than the patent's assignee. Finally, the novelty of a
patent is inverted-U related with the influence the patent exerts on the subsequent inventions
granted across the industrial and organizational boundaries.
Keywords: Patent influence; Determinants Industrial boundary; Organizational boundary;
Biotechnology
Yujie Sua, Peidong Zhangb, Yuqing Suc. (a Qingdao Institute of Bioenergy and Bioprocess
Technology, Chinese Academy of Science, Qingdao 266101, China, b College of
Environment and Safety Engineering, Qingdao University of Science & Technology,
Qingdao 266042, China, c State Key Laboratory of Microbial Technology, Shandong
University, Jinan 250100, China). An overview of biofuels policies and industrialization in
the major biofuel producing countries. Renewable and Sustainable Energy Reviews,
Volume 50(2015): 991–1003
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Biofuels are important substitute for fossil fuel with the advantages such as susatainablility,
environmental friendly and good adaptability. In the last 10 years, biofuels development has
been driven by the government policies. Many countries and areas have authorized laws and
regulations to ensure the sustainable development of biofuels. By the support of the government,
some biofuel projects have been commercialized. This paper reviews the national biofuel
policies and strategy plans of the world׳s leading states, the government has provided sustained
and cost-sharing privileges decreasing subsidies for the whole process from feedstock, from
experimentation to industrialization of bioenergy industry in order to reduce investment risk. As
a result of these supports, bioethanol and biodiesel have commercialized in several states,
aviation biofuels are developing rapidly in the support of world׳s major airlines and US military.
While there is political debate over the impact of biofuels on climate change and food security, it
would be a challenge for the policy makers to continue trends of biofuels production while
complying with sustainable production requirements.
Keywords: Biofuels policy; Biofuels industry; Ethanol; Biodiesel; Aviation biofuels
Nicolas Kalogerakis1, Johanne Arff2, Ibrahim M. Banat3, Ole Jacob Broch2, Daniele
Daffonchio4, Torgeir Edvardsen2, Harkaitz Eguiraun5, Laura Giuliano6, Aleksander
Handå2, Karmele López-de-Ipiña5, Ionan Marigomez5, Iciar Martinez5, Gunvor Øie2,
Fernando Rojo7, Jorunn Skjermo2, Giulio Zanaroli8, Fabio Fava8. (1 Technical University
of Crete, Chania, Greece, 2 SINTEF, Norway, 3 University of Ulster, UK, 4 University of
Milan, Italy, 5 University of the Basque Country, Spain, 6 CIESM, The Mediterranean
Science Commission, Monaco, 7 CSIC, Spain, 8 University of Bologna, Italy). The role of
environmental biotechnology in exploring, exploiting, monitoring, preserving, protecting
and decontaminating the marine environment. New Biotechnology, Volume 32(1) (2015):
157–167
In light of the Marine Strategy Framework Directive (MSFD) and the EU Thematic Strategy on
the Sustainable Use of Natural Resources, environmental biotechnology could make significant
contributions in the exploitation of marine resources and addressing key marine environmental
problems. In this paper 14 propositions are presented focusing on (i) the contamination of the
marine environment, and more particularly how to optimize the use of biotechnology-related
tools and strategies for predicting and monitoring contamination and developing mitigation
measures; (ii) the exploitation of the marine biological and genetic resources to progress with the
sustainable, eco-compatible use of the maritime space (issues are very diversified and include,
for example, waste treatment and recycling, anti-biofouling agents; bio-plastics); (iii)
environmental/marine biotechnology as a driver for a sustainable economic growth.
Dominique Bouet. (Groupe ESC-Pau, 3, rue Saint John Perse, BP7512, 64075 Pau Cedex,
France, University of Maryland University College, Adelphi, Maryland, USA). A study of
intellectual property protection policies and innovation in the Indian pharmaceutical
industry and beyond. Technovation, Volume 38(2015): 31–41
We study the relationship between Trade Related Intellectual Property rights (TRIPS) and
innovation. Using export data, this paper aims at assessing the relative impact of TRIPs on
innovation, namely the ability of the Indian pharmaceutical industry to enter new markets with
existing or new drugs. It examines whether India’s decision to comply with TRIPS influenced its
innovation, and develops a theoretical model, where innovation, being measured by the
likelihood of exports of one product from one identified country to partner countries, is
156
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influenced by factor, demand and trade conditions. The paper draws on quantitative data, using
Probit and Logit techniques. The model is illustrated using empirical evidence from the Indian
pharmaceutical industry. We find statistically significant evidence that India’s compliance with
TRIPS is associated with new trade flows from India to partners. However we do not find
statistically significant evidence of a relation between TRIPS compliance and value of exports.
The interpretation is that TRIPS compliance has different effects: it is a necessary condition to
favor innovation but it is not sufficient to increase exports value (competitiveness). Finally, we
study to what extent this model can be generalized to other developing countries and/or
industries.
Keywords: Innovation; Intellectual property; TRIPs compliance; Developing countries; India;
Pharmaceutical
Pooja Bhatia, Archana Chugh. (Kusuma School of Biological Sciences, Indian Institute of
Technology Delhi, Hauz Khas, New Delhi-110016, India). Role of marine bioprospecting
contracts in developing access and benefit sharing mechanism for marine traditional
knowledge holders in the pharmaceutical industry. Global Ecology and Conservation,
Volume 3(2015): 176–187
The remarkable growth of bio-based industry has led to a rapid increase in the bioprospecting
activities. The marine biomes are a rich reservoir of unique life systems making them an
attractive target for bioprospecting for identification and development of potential drug
molecules for human therapeutics. Many of the drug molecules such as ara-c, trabecetidin and
eribulin have been discovered from marine organisms. It is noteworthy that indigenous
communities have developed, preserved as well as evolved the marine traditional knowledge
from one generation to next. Pharmaceutical companies utilize marine life based traditional
knowledge developed by the communities at various stages of drug development, unfortunately,
many a times without having a mechanism of access and benefit sharing in place. One such
example is the marine bioprospecting Fiji contract that illustrates the role played by Fijian
community and the lacuna in access and benefit sharing mechanisms. The present study is an
attempt to explore the mechanism of fair and equitable sharing of the benefits arising from use of
marine bioresources with the local communities as marine traditional knowledge holders in
marine areas. It briefly describes the various international conventions and protocols that
emphasize on the development of fair and equitable benefit sharing mechanisms. The study
proposes marine bioprospecting contracts that are based on mutually agreed terms among the
key stakeholders (the State with the genetic resources, traditional knowledge holders and marine
bioprospectors). Marine bioprospecting contracts eventually will need to be customized as per
the legislation of a country because of territorial nature of law. Also, the marine bioprospecting
contracts will differ from other bioprospecting contracts due to various unique parameters
associated with the activity such as economics of deep sea explorations (expensive processes of
exploration and sample extraction), continuous supply of sample, the jurisdiction of marine areas
and traditional knowledge associated. The present study elucidates the concept of marine
bioprospecting contracts by considering India as a case study emphasizing sharing of benefits
with traditional knowledge holders as well as ensuring sustainable use of marine genetic
resources by the pharmaceutical sector.
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Agricultural Biotechnology
Matthew L. Polizzottoa, 1, François Birgandb, 1, A. Borhan M. Badruzzamanc, M. Ashraf
Alic. (a Soil Science, North Carolina State University, Raleigh, NC, USA, b Biological and
Agricultural Engineering, North Carolina State University, Raleigh, NC, USA, c Civil
Engineering, Bangladesh University of Engineering & Technology, Dhaka, Bangladesh).
Amending irrigation channels with jute-mesh structures to decrease arsenic loading to rice
fields in Bangladesh. Ecological Engineering, Volume 74(2015): 101–106
Extensive use of arsenic-contaminated well water for irrigation of rice fields in Bangladesh has
led to elevated arsenic concentrations in rice plants, decreased rice yields, and increased human
exposure to arsenic. The goal of this study was to investigate whether arsenic removal from
irrigation water could be improved within distribution channels by amending them with physical
structures that both induce water treatment and maintain water-conveyance capacities. Chemical
and hydraulic effects of amending channels with jute-mesh structures were characterized within
27 m-long experimental channels at a Bangladesh field site. Removal of total arsenic, iron and
phosphorus from solution was enhanced within amended channels over unamended channels,
with 7% of total As removed in amended channels vs. 3% in unamended channels. Increased
elemental removal in amended channels was largely due to increases in residence time and
particle-trapping efficiency, but removal via oxidative particle formation did not appear to be
substantially enhanced. Results suggest that in-channel structures could be a useful tool for
decreasing arsenic loading to rice fields, particularly where constrained channel spatial
geometries limit the ability to overcome hydrogeochemical thresholds for enhanced arsenic
removal. To improve the practical utility of structure-amended channels, future work could
optimize structure designs and establish the season-long sustainability of enhanced arsenicremoval strategies.
Keywords: Arsenic; Irrigation; Rice; Bangladesh; Channels; Mitigation

Bioenergy
Siphelele Mafuleka, E.B. Gueguim Kana. (University of KwaZulu-Natal, School of Life
Sciences, Pietermaritzburg, South Africa). Modelling and optimization of xylose and
glucose production from napier grass using hybrid pre-treatment techniques, Biomass and
Bioenergy, Volume 77(2015): 200–208
This work models and optimizes four hybrid techniques of Napier grass pre-treatment for xylose
and glucose production, namely HCl and moist heat (HH), HCl and microwave (HM), NaOH
and moist heat (NH) and NaOH and microwave (NM) using the Response Surface Methodology
(RSM). The coefficients of determination (R2) of 0.83 and 0.97 were obtained for xylose and
glucose production respectively using HH hybrid pre-treatment, and 0.90 and 0.80 were obtained
for xylose and glucose respectively using HM hybrid pre-treatment. The optimized pre-treatment
conditions of HH gave 12.83 gL−1 xylose and 2.28 gL−1glucose, and optimized HM pre158
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treatment gave 15.06 g L−1 and 2.44 gL−1 xylose and glucose respectively. A xylose to glucose
concentration ratio of 5.6:1 was obtained for the optimized HH pre-treatment compared to 6.1:1
for the optimized HM pre-treatment. For NH and NM hybrid pre-treatments, low concentrations
of fermentable sugars were observed (<0.5 gL−1). The findings indicate that xylose and glucose
production from Napier grass can be enhanced by an optimal combination of pre-treatments of
HCl and moist heat at a volume fraction of 4.39% HCl, 93.07 °C for 180 min, or using a
combination of microwave and HCl at a volume fraction of 5% HCl, 500 W for 30 min.
Keywords: Biohydrogen production; Bioprocess modelling and optimization; Lignocellulosic
biomass pre-treatment; Pennisetum purpureum
Eunsoo Honga, 1, Doosub Kima, 1, Jinyeong Kima, Jinwon Kima, Sangyoung Yoona, b,
Seunggyo Rhiec, Sukjin Had, Yeonwoo Ryua. (a Department of Molecular Science and
Technology, Ajou University, Suwon 443-749, Republic of Korea, b Department of Energy,
Environmental and Chemical Engineering & Biology, Washington University in St.Louis,
MO 63130, USA, c Department of Food and Nutrition, University of Suwon, Hwaseong
445-743, Republic of Korea, d Department of Bioengineering and Technology, Kangwon
National University, Chuncheon 200-701, Republic of Korea). Optimization of alkaline
pretreatment on corn stover for enhanced production of 1.3-propanediol and 2,3butanediol by Klebsiella pneumoniae AJ4. Biomass and Bioenergy, Volume 77(2015): 177–
185
Corn stover is one of the most promising lignocellulosic biomass that can be utilized for
producing 1,3-propanediol and 2,3-butanediol. The pretreatment and enzymatic hydrolysis steps
are essential for the bioconversion of lignocellulosic biomass to diols. For optimizing the
pretreatment step, temperature, time, and NaOH concentration were evaluated based on total
sugar recovery. Enzymatic hydrolysis for cellulose and hemicellulose were investigated at
different solid-to-liquid ratios. The optimum conditions were found to be alkaline pretreatment
with 0.25 mol dm−3 NaOH for 1 h at 60 °C followed by enzymatic hydrolysis at 50 °C for 48 h,
with a solid slurry concentration of 100 g dm−3. Under these conditions, conversion rates of
92.55% and 78.82% were obtained from glucan and xylan, respectively. Diol production from
fermentable sugars was 14.8 g dm−3, with a conversion yield and productivity of 0.46 g g−1, and
0.98 g dm−3 h−1, respectively. Our results are similar for diol production obtained using pure
sugars under the same conditions. Therefore, mild alkaline pretreatment of corn stover facilitates
delignification, significantly improving the rate of enzymatic saccharification and sugar
recovery.
Keywords: Alkaline (NaOH) pretreatment; 1,3-Propanediol; 2,3-Butanediol; Corn stover;
Klebsiella pneumoniae AJ4
I. Choedkiatsakula, d, K. Ngaosuwanb, S. Assabumrungrata, S. Tabassoc, G. Cravottod.
(a Center of Excellence in Catalysis and Catalytic Reaction Engineering, Department of
Chemical Engineering, Faculty of Engineering, Chulalongkorn University, Bangkok,
10330, Thailand, b Department of Chemical Engineering, Faculty of Engineering,
Rajamangala University of Technology Krungthep, Bangkok, 10120, Thailand,
c
Department of Chemistry, University of Turin, Via P. Giuria 7, 10125, Turin, Italy,
d
Dipartimento di Scienza e Tecnologia del Farmaco, and NIS – Centre for Nanostructured
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Interfaces and Surfaces, University of Turin, Via P. Giuria 9, 10125, Turin, Italy).
Integrated flow reactor that combines high-shear mixing and microwave irradiation for
biodiesel production. Biomass and Bioenergy, Volume 77(2015): 186–191
A new simple flow system which is made up of a multi-rotor high-shear mixer connected to a
multimode microwave reactor has been assembled. This simple loop reactor has been
successfully used in the NaOH-catalyzed transesterification of refined palm oil in methanol.
Thanks to optimal mass/heat transfer, full conversion was achieved within 5 min (biodiesel yield
of 99.80%). High-quality biodiesel was obtained that is in accordance with international
specifications and analytical ASTM standards. The procedure's high efficiency and low energy
consumption should pave the way for process scale up.
Keywords: Microwave irradiation; High shear mixing; Biodiesel; Transesterification; Flow
system
Alberto Alamiaa, Henrik Ströma, b, Henrik Thunmana. (a Division of Energy Technology,
Sweden, b Division of Fluid Dynamics, Chalmers University of Technology, Sweden).
Design of an integrated dryer and conveyor belt for woody biofuels. Biomass and
Bioenergy, Volume 77(2015): 92–109
Combustion or gasification of high-moisture content biomass is associated with a number of
drawbacks, such as operational instabilities and lowered total efficiency. The present work
proposes an integrated dryer and conveyor belt for woody biofuels with steam as the heat
transfer medium. The use of low-temperature steam is favorable from a heat management point
of view, but also helps to minimize the risk of fire, self-ignition and dust explosions.
Furthermore, the presented dryer design represents an efficient combination of fuel transport,
drying equipment and fuel feeding system.
The proposed design is developed from a macroscopic energy and mass balance model that uses
results from computational fluid dynamics (CFD) fuel bed modeling and experiments as its
input. This CFD simulation setup can be further used to optimize the design with respect to bed
height, steam injection temperatures and fuel type. The macroscopic model can be used to
investigate the integration of the dryer within a larger biomass plant. Such a case study is also
presented, where the dryer is tailored for integration within an indirect steam gasification system.
It is found that the exergy efficiency of this dryer is 52.9%, which is considerably higher than
those of other dryers using air or steam, making the proposed drying technology a very
competitive choice for operation with indirect steam gasification units.
Keywords: Biomass drying; Belt dryer; Steam dryer; Gasification; Indirect steam gasification
M. Sharifzadeha, C.J. Richardb, K. Liub, K. Hellgardtb, D. Chadwickb, N. Shaha.
(a Centre for Process Systems Engineering (CPSE), Department of Chemical Engineering,
Imperial College London, South Kensington, London SW7 2AZ, UK, b Department of
Chemical Engineering, Imperial College London, South Kensington, London SW7 2AZ,
UK). An integrated process for biomass pyrolysis oil upgrading: A synergistic approach.
Biomass and Bioenergy, Volume 76(2015): 108–117
Biomass pyrolysis is a promising path toward renewable liquid fuels. However, the calorific
value of the pyrolysis oil (PO), also known as bio-oil, is low due to the high content of organic
160
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oxygenates and water. The oxygen content of PO can be reduced by hydrodeoxygenation, in
which hydrogen is used to remove oxygen. An economic disadvantage of hydrodeoxygenation
pathway is its dependence on hydrogen as an expensive feedstock. An alternative technology is
to upgrade PO in hot, high pressure water, known as hydrothermal processing. The present paper
studies upgrading pyrolysis oil derived from Norwegian spruce by (1) hydrodeoxygenation in a
liquid hydrocarbon solvent using nanodispersed sulphide catalysts and (2) hydrothermal
treatment in near-supercritical water. Experimental results and simulation studies suggested that
if water soluble products are reformed for hydrogen production, the hydrodeoxygenation
pathway would be a net consumer of hydrogen, whilst the hydrothermal pathway could produce
a significant hydrogen excess. By comparison, the fuel yield from hydrodeoxygenation was
significantly higher than hydrothermally treated fuel. Therefore, in the present study, an
integrated model was proposed which demonstrates that the synergistic integration of
hydrothermal and hydrodeoxygenation upgrading technologies can yield an optimal
configuration which maximises fuel production, whilst obviating the need to purchase hydrogen.
In this optimal configuration, 32% of raw pyrolysis-oil is hydrothermally treated and the rest is
sent for hydrodeoxygenation. The results of a techno-economic analysis suggests that if the
proposed integrated approach is used, it is possible to produce biofuel (43% gasoline, and 57%
diesel) at a very competitive minimum selling price of 428 $ m−3 (1.62 $/gallon).
Keywords: Biomass fast pyrolysis; Pyrolysis oil upgrading; Hydrodeoxygenation;
Hydrothermal treatment; Process integration; Techno-economic analysis
Magín Lapuertaa, José Rodríguez-Fernándeza, Carles Estevezb, Natividad Bayarrib.
(a Escuela Técnica Superior de Ingenieros Industriales, Universidad de Castilla LaMancha, Avda. Camilo José Cela s/n, 13071 Ciudad Real, Spain, b Inkemia IUCT Group,
c/Álvarez de Castro, 63, 08100 Mollet del Vallés, Spain). Properties of fatty acid glycerol
formal ester (FAGE) for use as a component in blends for diesel engines. Biomass and
Bioenergy, Volume 76(2015): 130–140
The worldwide explosion of biodiesel fuels -FAME- over the last decade has caused an excess of
glycerol (a by-product of biodiesel production) in the market, and its consequent price drop
hinders the viability of biodiesel plants. The efforts made for assuring biodiesel sustainability
and eliminating the impact on global food market and environment will not change this reality:
new solutions for glycerol are needed if the present and future glycerol stock is to be managed.
This manuscript describes an innovative chemical process that uses waste oils and glycerol as
reagents and yields esters of glycerol formal -FAGE-, to be used as a blending component in
diesel fuels. The reaction could be integrated in conventional biodiesel plants for a combined
FAME/FAGE product. The properties of two FAGE derived from cooking oil and animal fats
and their blends with conventional diesel fuel were evaluated. The viscosity (higher than
10 mm2 s−1 at 40 °C) and the poor Cold Filter Plugging Point – CFPP (around 15 °C) of pure
FAGE makes blending with diesel fuel necessary for automotive applications. Blends up to 20%
volume fraction of FAGE exhibited viscosity and CFPP within current legislative limits, while
their improved derived cetane number, the adiabatic flame temperature of FAGE, close to that of
FAME, and the high oxygen content, anticipate a positive NOx-particulate trade-off in diesel
engines.
Keywords: Glycerol; Biofuel; Biodiesel; Thermochemical properties; Cold flow properties
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Worrarat Thiansathita, Tim C. Keenera, Soon-Jai Khanga, Thunyalux Ratpukdib,
Patcharee Hovichitrb. (a Department of Biomedical, Chemical, and Environmental
Engineering, University of Cincinnati, Cincinnati, OH 45221, USA, b Department of
Environmental Engineering, Khon Kaen University, 123 Mitraphab Road, Khon Kaen
40002, Thailand). The kinetics of Scenedesmus obliquus microalgae growth utilizing carbon
dioxide gas from biogas. Biomass and Bioenergy, Volume 76(2015): 79–85
Microalgae Scenedesmus obliquus was cultured in a laboratory photobioreactor to determine the
efficacy of using biogas as a carbon source for the microalgae's growth. The biogas contained
∼60% CH4 and ∼40% CO2, and was derived from an anaerobic digester operating from animal
wastes, and an anaerobic reactor utilizing high strength wastewater. The results showed that
biogas is a viable carbon source for microalgae growth and that significant portions of the
biogas' CO2 can be utilized for algae growth, resulting in a biogas having a high concentration of
methane. This paper develops the kinetic expressions for the algae's growth by assuming an
autocatalytic reaction between carbon substrate and microalgae. The maximum specific growth
rate and biomass productivity of S. obliquus were 0.56 d−1 and 0.145 g L−1d−1 respectively. The
biomass contained 51.8% carbon and higher heating value (HHV) was 22.9 MJ kg−1.
Keywords: Scenedesmus obliquus; Microalgae culture; Algae; Growth; Biogas; Anaerobic
digesters
Chiung-Wen Hsua, Pao-Long Changa, Chih-Min Hsiungb, Chi-Chih Wub. (a Graduate
Institute of Management of Technology, Feng Chia University, Taichung, Taiwan,
b
Research Center for Industry and Technology Policy, Feng Chia University, Taichung,
Taiwan). Charting the evolution of biohydrogen production technology through a patent
analysis. Biomass and Bioenergy, Volume 76(2015): 1–10
This study models the evolution of technologies for hydrogen production from the fermentation
of biomass. We used a patent-clustering method to construct a technology network based on the
mutual citation relationships between representative technology patents. Subsequently, we
established an approximate matrix by analyzing the density of this citation network and
identified the core technology cluster. We evaluated 2125 US patents from 2012 related to
fermentative hydrogen production from biomass and divided the patents into four clusters
according to their main technological areas. The largest cluster featured “the methods and
systems that process useful gas by using waste and wastewater as feedstock and by enhancing
biological (e.g., aerobic and anaerobic) processes,” indicating that this technology area currently
represents the mainstream technology for such hydrogen production.
Keywords: Biohydrogen; Fermentation; Biomass; Patent citation; Clustering
Youshuang Zhua, 1, Fengxue Xinb, 1, , Yunkang Changa, Ying Zhaoa, Wong Weichongb.
(a Department of Biological Science, Jining Medical University, 272067, China,
b
Department of Civil and Environmental Engineering, National University of Singapore,
Singapore 117576, Singapore). Feasibility of reed for biobutanol production hydrolyzed by
crude cellulase. Biomass and Bioenergy, Volume 76(2015): 24–30
The aim of this study was to efficiently utilize reed for both cellulase and biobutanol production.
The unprocessed cellulase blend produced under solid-state fermentation using reed as the
substrate showed a similar reducing sugar yield using Whatman filter paper to the commercial
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enzyme blend (38.61%). Organosolv pretreatment method could efficiently reduce hemicellulose
(29.3%–14.6%) and lignin (17.2%–14.1%) content and increase cellulose content (42.5%–
62.3%) from reed. Enzymatic hydrolysis of organosolv-pretreated reed using the crude cellulase
with enzyme loading of 25 FPU/g reed, 20% solid content at 50 °C and pH 5.5 resulted in a reed
hydrolysate containing 40.01 g/L glucose and 3.55 g/L xylose after 72 h. Fermentation of the
hydrolysate medium by Clostridium acetobutylicum produced 9.07 and 14.24 g/L of biobutanol
and ABE with yield of 0.21 g/g and 0.33 g/g, respectively. This study proved that crude cellulase
complex produced under solid state fermentation and organsolv pretreatment can efficiently
provide reed hydrolysate that can be converted to biobutanol without any commercial cellulase
usage.
Keywords: Cellulase; Organosolv pretreatment; Reed; Solid state fermentation; Biobutanol
Lisha Yanga, Mi Lua, Sarah Carla, Jesse A. Mayerb, 1, John C. Cushmanb, 1, Elli Tianc,
Hongfei Lina. (a Department of Chemical and Materials Engineering, University of Nevada,
Reno 1664 N. Virginia St., Reno, NV 89557, USA, b Department of Biochemistry and
Molecular Biology, University of Nevada, Reno 1664 N. Virginia St., Reno, NV 89557, USA,
c
Department of Biomedical Engineering, Johns Hopkins University, Baltimore, MD 21205,
USA). Biomass characterization of Agave and Opuntia as potential biofuel feedstocks.
Biomass and Bioenergy, Volume 76(2015): 43–53
Sustainable production of lignocellulosic biofuels requires a sufficient supply of biomass
feedstocks. Agaveand Opuntia represent highly water-use efficient bioenergy crops that are
suitable for expanding feedstock production into semi-arid marginal lands. These feedstocks
have garnered interest as dedicated biofuel feedstocks because of their high water- and fertilizeruse efficiency and not competing with major food crops or conventional biofuel feedstocks. To
better understand the potential of these feedstocks, the biomass composition of Agave
tequilana and Opuntia ficus-indica was analyzed. Previous extraction procedures and analytical
methods have led to variable estimates of the chemical compositions of the biomass of these
species. Therefore, National Renewable Energy Laboratory (NREL) standard methods were used
in the present study. A. tequilana showed higher mass fractions of water-soluble constituents,
structural carbohydrates, cellulose, hemicellulose, and lignin than O. ficus-indica. In contrast, O.
ficus-indica had higher protein, water, and ash mass fractions than A. tequilana. Both species
had lower lignin mass fractions, thus yielding lower heating values, but had higher water and ash
mass fractions than most woody biomass feedstocks. The high water mass fractions of these
species (85–94%) could prove advantageous for biomass deconstruction and aqueous phase
catalytic conversion processes as less exogenous water inputs would be needed. Lastly, solidstate NMR analysis revealed that both A. tequilanaand O. ficus-indica had high amorphous and
para-crystalline cellulose mass fractions (>80%), indicating that these biomass feedstocks would
be far less recalcitrant to deconstruction than traditional lignocellulosic biomass feedstocks.
Keywords: Agave tequilana; Opuntia ficus-indica; CAM plant; Marginal land; Cellulose
Emily J. Silvera, Jessica E. Leahyb, 1, Caroline L. Nobletc, 2, Aaron R. Weiskitteld, 3.
(a School of Forest Resources, University of Maine, 5755 Nutting Hall, Orono, ME 04469,
USA, b School of Forest Resources, University of Maine, 241 Nutting Hall, Orono, ME
04469, USA, c School of Economics, University of Maine, 207 Winslow Hall, Orono, ME
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04469, USA, d School of Forest Resources, University of Maine, 229 Nutting Hall, Orono,
ME 04469, USA). Maine woodland owner perceptions of long rotation woody biomass
harvesting and bioenergy. Biomass and Bioenergy, Volume 76(2015): 69–78
Predicting and understanding timber supply is a central component to the viability of the woodbased bioenergy industry. Available timber supply from private woodland owners is difficult to
estimate because complex behavioral theory informs the owner's decision to harvest. The
decision-making environment consists of exogenous market factors, internal cognitive processes,
and social interactions. This study seeks to understand the cognitive factors influencing the
decision to harvest timber for bioenergy markets. Specifically, we seek an understanding of how
private woodland owner values contribute to their attitudes and willingness to harvest biomass
from their land. Thirty-two semi-structured interviews were conducted with private woodland
owners (PWOs) who had previously harvested timber (n = 26), had never harvested timber
(n = 6), and had harvested timber for woody biomass markets (n = 9). Results indicate some
PWOs expressed a willingness to supply timber for biomass (63%), most held anthropocentric
values (81%), and all expressed unfamiliarity with biomass markets. Many PWOs had concerns
about biomass harvesting, including nutrient removal, economic efficiency, and impact on
statewide harvesting levels. These results help provide insight to available timber supply for the
bioenergy industry and potential educational opportunities for better informing landowners.
Keywords: Private woodland owner; Decision-making; Biomass availability; Biomass
supply; Forest values
Jaime Gómez-Ruiza, Guillermo López-Guillénb, Juan F. Barreraa, Alma M. Solisc,
Alfredo Zamarripa-Colmenerob. (a El Colegio de la Frontera Sur, Carretera Antiguo
Aeropuerto km 2.5, Tapachula, Chiapas, CP 30700, Mexico, b Instituto Nacional de
Investigaciones Forestales, Agrícolas y Pecuarias, Campo Experimental Rosario Izapa,
Tuxtla Chico, Chiapas, CP 30780, Mexico, c Systematic Entomology Laboratory, PSI,
Agriculture Research Service, U.S. Department of Agriculture and National Museum of
Natural History, Smithsonian Institution, Washington, DC, USA). First record
of Ectomyelois muriscis (Lepidoptera: Pyralidae) on physic nut (Jatropha curcas), a biofuel
plant. Biomass and Bioenergy, Volume 75(2015): 150–154
The natural infestation of fruits and stems of Jatropha curcas L. (Euphorbiaceae) by larvae of
the pyralid moth Ectomyelois muriscis (Dyar) (Lepidoptera: Pyralidae) is reported for the first
time. Populations of E. muriscis on J. curcas were observed in various parts of the state of
Chiapas, southern Mexico. Feeding damage by larvae resulted in the destruction of J.
curcas seeds. We conclude that this insect is a potential pest of J. curcas cultivation in this
region.
Keywords: Jatropha curcas; Ectomyelois muriscis; Host plant; Biodiesel; Chiapas
I. S. Moncayo Bravo1, G. Lovato1, J. A. D. Rodrigues2 , S. M. Ratusznei2 and M. Zaiat1.
(1Escola de Engenharia de São Carlos, Universidade de São Paulo (USP), Av. Trabalhador
São-Carlense 400, São Carlos, SP, 13566-590, Brazil, 2Escola de Engenharia Mauá,
Instituto Mauá de Tecnologia (IMT), Praça Mauá 1, São Caetano do Sul, SP, 09580-900,
Brazil. Email: rodrigues@maua.br). Biohydrogen Production in an AnSBBR Treating
Glycerin-Based Wastewater: Effects of Organic Loading, Influent Concentration, and
Cycle Time. Applied Biochemistry and Biotechnology, Volume 175(4) (2015): 1892-1914
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This study evaluated the influence of the applied volumetric organic load on biohydrogen
production in an anaerobic sequencing batch biofilm reactor (AnSBBR) with 3.5 L of liquid
medium and treating 1.5 L of glycerin-based wastewater per cycle at 30 °C. Six applied
volumetric organic loads (AVOLCT) were generated from the combination of cycle periods (3
and 4 h) and influent concentrations (3000, 4000, and 5000 mg chemical oxygen
demand (COD) L−1), with values ranging from 7565 to 16,216 mg COD L−1 day−1. No clear
relationship was found between the applied volumetric organic load and the hydrogen
production. However, the highest hydrogen molar production (MPr 67.5 mol H2 m−3 day−1) was
reached when the reactor was operated with a cycle period of 4 h and an influent concentration
of 5000 mg COD L−1 (AVOLCT12,911 mg COD L−1 day−1). This condition also reached the
highest
molar
yield
per
applied
load
based
on
the
organic
matter
(MYALC,m 21.1 mol H2 kg COD−1). In addition, the pretreatment of the sludge/inoculum was
found to not influence the productivity/yield of the process, and the use of crude glycerol as a
sole source of carbon exhibited a clear disadvantage for hydrogen production compared to pure
glycerol. The AnSBBR used for the hydrogen production experiments operated with pure
glycerol as a sole carbon source exhibited important practical potential.
Keywords: AnSBBR; Biohydrogen; Glycerol; Organic loading; Influent concentration;
Cycle time
Shuyun Xu1, Bo Fu1, Lijuan Zhang1 and He Liu1. (1Laboratory of Environmental
Biotechnology, School of Environmental and Civil Engineering, Jiangnan University,
Wuxi, 214122, Jiangsu Province, China. Email: liuhe@jiangnan.edu.cn). Bioconversion of
H2 /CO2 by acetogen enriched cultures for acetate and ethanol production: the impact
of pH. World Journal of Microbiology and Biotechnology, Volume 31(6)(2015): 941-950
Syngas fermentation into ethanol and other bioproducts by mixed cultures is considered a
promising biotechnology. Effects of pH on product generation and microbial community during
H2/CO2 utilization by acetogen enrichment cultures were investigated in this work. The
maximum acetate concentration reached 95.41 mmol L−1 at pH 7, which was 71.7, 21.8 and
50.9 % higher than at pH 5, 9 and 11, respectively. The maximum ethanol concentration at pH 7
was 45.7, 50, 72 % higher than that at pH 5, 9 and 11, respectively. The CO dehydrogenase
(CODH) gene copy number was highest at pH 7, indicating that metabolically active acetogens
reached their highest level at pH 7. The CODH gene copy number at pH 9 was lower than at pH
7, but higher than at pH 5 and 11. Correspondingly, the enrichment cultures at pH 7 had the
highest species richness and diversity, while those at pH 9 had the second highest diversity, and
those at pH 5 and 11 had the lowest diversity. The shift in microbial community structure and
the different active acetogen contents resulting from different pHs were responsible for the
differences in acetate and ethanol production.
Keywords: pH; H2/CO2 ; Mixed culture; Acetogen; Ethanol
Fernando Pardo1, Juana M. Rosas1, Aurora Santos1 and Arturo Romero1.
(1Chemical
Engineering Department, Universidad Complutense de Madrid, Av Complutense s/n,
28040 Madrid, Spain. Email: aursan@quim.ucm.es). Remediation of a Biodiesel BlendContaminated Soil with Activated Persulfate by Different Sources of Iron. Water, Air,
& Soil Pollution, Volume 226(2015): 17
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The present work studies the remediation of a B20 (20 % biodiesel, 80 % diesel) biodiesel blendcontaminated soil (1,000 mg kg−1) with persulfate activated by iron. Three different sources of
iron (Fe(II)), granular zerovalent iron (gZVI), and a slurry of nanoparticles of zerovalent iron
(nZVI), without pH adjustment were tested. Besides, the effect of the addition of chelating
agents, such as trisodium citrate (SC), or citric acid (CiA), has been also studied. SC promotes
pH under near-neutral conditions and reaction takes place at low rate at these experimental
conditions. On the other hand, the use of CiA leads to an acidic pH and chelating agent is
oxidized at higher rate than total petroleum hydrocarbons (TPH). Therefore, CiA addition does
not seem to produce any improvement on the removal efficiency of TPH. Regarding the three
different sources of iron used as activators, Fe(II), gZVI and nZVI, in absence of chelating agent,
under acidic pH and by adding the same amount of iron, the highest TPH conversion was
obtained with ZVI (about 60 %), while a conversion of about 40 % was obtained with the
addition of Fe(II). The maximum TPH conversion value was achieved in shorter time using
nZVI. Concerning the removal efficiency of each fraction of biodiesel abated, fatty acid methyl
esters (FAME) were by far the easiest to oxidize, achieving 100 % of conversion, either by using
Fe(II) or nZVI activated persulfate.
Keywords: Soil remediation; Biodiesel; ISCO; Activated persulfate
Li Yu1, 2, Yang Yu1, 2, Wentian Jiang1, Huangzhao Wei1 and Chenglin Sun1, 3. (1Dalian
National Laboratory for Clean Energy, Dalian Institute of Chemical Physics, Chinese
Academy of Sciences, Dalian, Liaoning, 116023, People’s Republic of China, 2University of
Chinese Academy of Sciences, Beijing, 100049, People’s Republic of China, 3Present
address: 457 Zhongshan Road, Dalian, Liaoning, 116023, People’s Republic of China.
Email: clsun@dicp.ac.cn). Integrated treatment of municipal sewage sludge by deep
dewatering and anaerobic fermentation for biohydrogenproduction. Environmental
Science and Pollution Research, Volume 22(4) (2015): 2599-2609
The increasing sludge generated in wastewater treatment plants poses a threat to the
environment. Based on the traditional processes, sludge dewatered by usual methods was further
dewatered by hydraulic compression and the filtrate released was treated by anaerobic
fermentation. The difficulties in sludge dewatering were associated with the existence of sludge
flocs or colloidal materials. A suitable CaO dosage of 125 mg/g dry sludge (DS) could further
decrease the moisture content of sludge from 82.4 to 50.9 %. The filtrate from the dewatering
procedure was a potential substrate for biohydrogen production. Adding zero-valent iron (ZVI)
into the anaerobic system improved the biohydrogen yield by 20 %, and the COD removal rate
was lifted by 10 % as well. Meanwhile, the sludge morphology and microbial community were
altered. The novel method could greatly reduce the sludge volume and successfully treated
filtrate along with the conversion of organics into biohydrogen.
Keywords: Sewage sludge; Calcium oxide; Dewatering; Biohydrogen; Fermentation; Zerovalent iron (ZVI)
Armen Trchounian. (Department of Microbiology & Plants and Microbes Biotechnology,
Biology
Faculty,
Yerevan
State
University, Yerevan,
, Armenia.
E-mail:
Trchounian@ysu.am). Mechanisms for hydrogen production by different bacteria during
mixed-acid and photo-fermentation and perspectives of hydrogen production
biotechnology. Critical Reviews in Biotechnology, Volume 35(1) (2015): 103-113
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H2 has a great potential as an ecologically-clean, renewable and capable fuel. It can be mainly
produced via hydrogenases (Hyd) by different bacteria, especially Escherichia coli and
Rhodobacter sphaeroides. The operation direction and activity of multiple Hyd enzymes in E.
coli during mixed-acid fermentation might determine H2 production; some metabolic cross-talk
between Hyd enzymes is proposed. Manipulating the activity of different Hyd enzymes is an
effective way to enhance H2 production by E. coli in biotechnology. Moreover, a novel approach
would be the use of glycerol as feedstock in fermentation processes leading to H2 production.
Mixed carbon (sugar and glycerol) utilization studies enlarge the kind of organic wastes used in
biotechnology. During photo-fermentation under limited nitrogen conditions, H2 production
by Rh. sphaeroides is observed when carbon and nitrogen sources are supplemented. The
relationship of H2 production with H+ transport across the membrane and membrane-associated
ATPase activity is shown. On the other hand, combination of carbon sources (succinate, malate)
with different nitrogen sources (yeast extract, glutamate, glycine) as well as different metal (Fe,
Ni, Mg) ions might regulate H2 production. All these can enhance H2 production yield by Rh.
sphaeroides in biotechnology Finally, two of these bacteria might be combined to develop and
consequently to optimize two stages of H2 production biotechnology with high efficiency
transformation of different organic sources.
Keywords: Bacteria, hydrogenases, hydrogen production biotechnology, mixed-acid and photofermentation, mixed carbon sources
Gary Allan Strobel1. (1Department of Plant Sciences, Montana State University, Bozeman,
MT 59717, USA. Email: uplgs@montana.edu). Bioprospecting—fuels from fungi.
Biotechnology Letters, Volume 37(5) (2015): 973-982
The world has a continuing demand and utility for liquid fuels to power its societies. The
utilization of crude oil based fuels is leading to a dramatic increase in the CO2 content of the
atmosphere which is being related to a dangerously warming earth. Having liquid fuels that are
derived from biological sources is one solution to this growing problem since the carbon being
utilized is only from recycled sources. Presently, the microbes, having the greatest impact on the
world’s economies, producing liquid fuel are various yeasts producing ethanol. Other microbial
sources need to be sought since ethanol is not the most desirable fuel and yeasts require simple
sugars to carry out the fermentation processes. Recently, several endophytic fungi have been
described that make hydrocarbons with fuel potential (Mycodiesel). Among others the
compounds found in the volatile phases of these cultures include alkanes, branched alkanes,
cyclohexanes, cyclopentanes, and alkyl alcohols/ketones, benzenes and polyaromatic
hydrocarbons. Most importantly, generally these organisms make hydrocarbons while utilizing
complex carbohydrates found in all plant-based agricultural wastes. Also discussed in this
review is a rationale for finding hydrocarbon producing endophytes as well as examples of other
promising hydrocarbon producers-Nodulisporium spp. which make 1,8-cineole and families of
other hydrocarbons. Extremely favorable results of engine and fuel testing experiments recently
completed on cineole and other products of Nodulisporium sp. are also presented. Finally, there
is a brief discussion on the main limiting steps in the domestication of these fungi
Keywords: Biofuels; Diesel; Endophytes; Hydrocarbons; Mycodiesel; Volatile organic
compounds
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Caroline Baroukh1, 2, Rafael Muñoz-Tamayo2, Olivier Bernard2, 3, Jean-Philippe Steyer1.
(1 INRA UR0050, Laboratoire de Biotechnologie de l’Environnement, avenue des étangs,
11100 Narbonne, France, 2 INRIA, BIOCORE, 2004 route des lucioles, 06902 SophiaAntipolis, France, 3 LOV UPMC CNRS, UMR 7093, Station Zoologique, B.P. 28, 06234
Villefranche-sur-mer, France). Mathematical modeling of unicellular microalgae and
cyanobacteria metabolism for biofuel production. Current Opinion in Biotechnology,
Volume 33(2015): 198–205
The conversion of microalgae lipids and cyanobacteria carbohydrates into biofuels appears to be
a promising source of renewable energy. This requires a thorough understanding of their carbon
metabolism, supported by mathematical models, in order to optimize biofuel production.
However, unlike heterotrophic microorganisms that utilize the same substrate as sources of
energy and carbon, photoautotrophic microorganisms require light for energy and CO2 as carbon
source. Furthermore, they are submitted to permanent fluctuating light environments due to
outdoor cultivation or mixing inducing a flashing effect. Although, modeling these nonstandard
organisms is a major challenge for which classical tools are often inadequate, this step remains a
prerequisite towards efficient optimization of outdoor biofuel production at an industrial scale.
Wesley Cardoso Generoso*, Virginia Schadeweg*, Mislav Oreb, Eckhard Boles. (Institute
of Molecular Biosciences, Goethe University Frankfurt, Max-von-Laue-Str. 9, 60438
Frankfurt am Main, Germany). Metabolic engineering of Saccharomyces cerevisiae for
production of butanol isomers. Current Opinion in Biotechnology, Volume 33(2015): 1–7
Saccharomyces cerevisiae has decisive advantages in industrial processes due to its tolerance to
alcohols and fermentation conditions. Butanol isomers are considered as suitable fuel substitutes
and valuable biomass-derived chemical building blocks. Whereas high production was achieved
with bacterial systems, metabolic engineering of yeast for butanol production is in the beginning.
For isobutanol synthesis, combination of valine biosynthesis and degradation, and complete
pathway re-localisation into cytosol or mitochondria gave promising results. However,
competing pathways, co-factor imbalances and FeS cluster assembly are still major issues. 1Butanol production via the Clostridium pathway seems to be limited by cytosolic acetyl-CoA, its
central precursor. Endogenous 1-butanol pathways have been discovered via threonine or
glycine catabolism. 2-Butanol production was established but was limited by B12-dependence.
J Andrew Jones, Ö Duhan Toparlak, Mattheos AG Koffas. (Rensselaer Polytechnic
Institute, Department of Chemical and Biological Engineering, Center for Biotechnology
and Interdisciplinary Studies, Troy, NY, USA). Metabolic pathway balancing and its role
in the production of biofuels and chemicals. Current Opinion in Biotechnology, Volume
33(2015): 52–59
In the last decade, metabolic engineering benefited greatly from systems and synthetic biology
due to substantial advancements in those fields. As a result, technologies and methods evolved to
be more complex and controllable than ever. In this review, we highlight up-to-date case studies
using these techniques, examine their potential, and stress their importance for production of
compounds such as fatty acids, alcohols, and high value chemicals. Beginning with basic
rational control techniques and continuing with advanced level modern approaches, we review
the vast number of possibilities for controlling metabolic fluxes. Our aim is to give a brief and
informative insight about commonly used tools and universalized methodologies for metabolic
pathway balancing and optimization.
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Alan G Fast1, Ellinor D Schmidt1, Shawn W Jones2, Bryan P Tracy2. (1 Molecular
Biotechnology Laboratory, Department of Chemical & Biomolecular Engineering, & the
Delaware Biotechnology Institute, University of Delaware, Newark, DE 19711, USA,
2
Elcriton, Inc., 15 Reads Way, New Castle, DE 19720, USA). Acetogenic mixotrophy: novel
options for yield improvement in biofuels and biochemicals production. Current Opinion
in Biotechnology, Volume 33(2015): 60–72
Mass yields of biofuels and chemicals from sugar fermentations are limited by the
decarboxylation reactions involved in Embden–Meyerhof–Parnas (EMP) glycolysis. This paper
reviews one route to recapture evolved CO2 using the Wood–Ljungdahl carbon fixation pathway
(WLP) in a process called anaerobic, non-photosynthetic (ANP) mixotrophic fermentation. In
ANP mixotrophic fermentation, the two molecules of CO2 and eight electrons produced from
glycolysis are used by the WLP to generate three molecules of acetyl-CoA from glucose, rather
than the two molecules that are produced by typical fermentation processes. In this review, we
define the bounds of ANP mixotrophy, calculate the potential metabolic advantages, and discuss
the viability in a number of host organisms. Additionally, we highlight recent accomplishments
in the field, including the recent discovery of electron bifurcation in acetogens, and close with
recommendations to realize mixotrophic biofuel and biochemical production.
Andreas K Gombert1, Antonius JA van Maris2. (1 Faculty of Food Engineering and
Bioenergy Laboratory, University of Campinas, Rua Monteiro Lobato, 80, 13083-862
Campinas, SP, Brazil, 2 Department of Biotechnology, Delft University of Technology,
Julianalaan 67, 2628 BC, Delft, The Netherlands). Improving conversion yield of
fermentable sugars into fuel ethanol in 1st generation yeast-based production processes.
Current Opinion in Biotechnology, Volume 33(2015): 81–86
Current fuel ethanol production using yeasts and starch or sucrose-based feedstocks is referred to
as 1st generation (1G) ethanol production. These processes are characterized by the high
contribution of sugar prices to the final production costs, by high production volumes, and by
low profit margins. In this context, small improvements in the ethanol yield on sugars have a
large impact on process economy. Three types of strategies used to achieve this goal are
discussed: engineering free-energy conservation, engineering redox-metabolism, and decreasing
sugar losses in the process. Whereas the two former strategies lead to decreased biomass and/or
glycerol formation, the latter requires increased process and/or yeast robustness.
Daniel G Olson1, 3, Richard Sparling2, Lee R Lynd1, 3. (1 Thayer School of Engineering at
Dartmouth College, Hanover, NH 03755, United States, 2 Department of Microbiology,
University of Manitoba, Winnipeg, MB, Canada R3T 5V6, 3 BioEnergy Science Center,
Oak Ridge, TN 37830, United States). Ethanol production by engineered thermophiles ☆ .
Current Opinion in Biotechnology, Volume 33(2015): 130–141
We compare a number of different strategies that have been pursued to engineer thermophilic
microorganisms for increased ethanol production. Ethanol production from pyruvate can proceed
via one of four pathways, which are named by the key pyruvate dissimilating enzyme: pyruvate
decarboxylase (PDC), pyruvate dehydrogenase (PDH), pyruvate formate lyase (PFL), and
pyruvate ferredoxin oxidoreductase (PFOR). For each of these pathways except PFL, we see
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examples where ethanol production has been engineered with a yield of >90% of the theoretical
maximum. In each of these cases, this engineering was achieved mainly by modulating
expression of native genes. We have not found an example where a thermophilic ethanol
production pathway has been transferred to a non-ethanol-producing organism to produce
ethanol at high yield. A key reason for the lack of transferability of ethanol production pathways
is the current lack of understanding of the enzymes involved.
William B Whitaker1, Nicholas R Sandoval1, Robert K Bennett1, Alan G Fast1, Eleftherios
T Papoutsakis1, 2. (1 Department of Chemical and Biomolecular Engineering & The
Delaware Biotechnology Institute, University of Delaware, 15 Innovation Way, Newark,
DE 19711, USA, 2 Department of Biological Sciences, University of Delaware, USA).
Synthetic methylotrophy: engineering the production of biofuels and chemicals based on
the biology of aerobic methanol utilization. Current Opinion in Biotechnology, Volume
33(2015): 165–175
Synthetic methylotrophy is the development of non-native methylotrophs that can utilize
methane and methanol as sole carbon and energy sources or as co-substrates with carbohydrates
to produce metabolites as biofuels and chemicals. The availability of methane (from natural gas)
and its oxidation product, methanol, has been increasing, while prices have been decreasing, thus
rendering them as attractive fermentation substrates. As they are more reduced than most
carbohydrates, methane and methanol, as co-substrates, can enhance the yields of biologically
produced metabolites. Here we discuss synthetic biology and metabolic engineering strategies
based on the native biology of aerobic methylotrophs for developing synthetic strains grown on
methanol, with Escherichia coli as the prototype.
Jonathan A Cray1, Andrew Stevenson1, Philip Ball2, Sandip B Bankar3, Elis CA
Eleutherio4, Thaddeus C Ezeji5, Rekha S Singhal6, Johan M Thevelein7, David J Timson1,
John E Hallsworth1. (1 Institute for Global Food Security, School of Biological Sciences,
MBC, Queen's University Belfast, Belfast BT9 7BL, Northern Ireland, UK, 2 18 Hillcourt
Road, East Dulwich, London SE22 0PE, UK, 3 Department of Chemical Engineering,
College of Engineering, Bharati Vidyapeeth University, Pune-Satara Road, Pune 411043,
India, 4 Universidade Federal do Rio de Janeiro, Instituto de Quimica, Programa de Pósgraduação Bioquimica, Rio de Janeiro, RJ, Brazil, 5 Department of Animal Sciences and
Ohio Agricultural Research and Development Center (OARDC), The Ohio State
University, 305 Gerlaugh Hall, 1680 Madison Avenue, Wooster, OH 44691, USA,
6
Department of Food Engineering and Technology, Institute of Chemical Technology, N.P.
Marg, Matunga, Mumbai, Maharashtra 400019, India, 7 Laboratory of Molecular Cell
Biology, Institute of Botany and Microbiology, KU Leuven and Department of Molecular
Microbiology, VIB, Kasteelpark Arenberg 31, Flanders, Leuven-Heverlee B-3001,
Belgium). Chaotropicity: a key factor in product tolerance of biofuel-producing
microorganisms. Current Opinion in Biotechnology, Volume 33(2015): 228–259
Fermentation products can chaotropically disorder macromolecular systems and induce oxidative
stress, thus inhibiting biofuel production. Recently, the chaotropic activities of ethanol, butanol
and vanillin have been quantified (5.93, 37.4, 174 kJ kg−1 M−1 respectively). Use of low
temperatures and/or stabilizing (kosmotropic) substances, and other approaches, can reduce,
neutralize or circumvent product-chaotropicity. However, there may be limits to the alcohol
concentrations that cells can tolerate; e.g. for ethanol tolerance in the most
robust Saccharomyces cerevisiae strains, these are close to both the solubility limit (<25%, w/v
170
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ethanol) and the water-activity limit of the most xerotolerant strains (0.880). Nevertheless,
knowledge-based strategies to mitigate or neutralize chaotropicity could lead to major
improvements in rates of product formation and yields, and also therefore in the economics of
biofuel production.
Beatriz Castillo López, Luis Esteban Cerdán, Alfonso Robles Medina, Elvira Navarro
López, Lorena Martín Valverde, Estrella Hita Peña, Pedro A. González Moreno, Emilio
Molina Grima. (Area of Chemical Engineering, University of Almería, 04120, Almería,
Spain). Production of biodiesel from vegetable oil and microalgae by fatty acid extraction
and enzymatic esterification. Journal of Bioscience and Bioengineering, Volume
119(6)(2015): 706–711
The aim of this work was to obtain biodiesel (methyl esters) from the saponifiable lipids (SLs)
fraction of the microalga Nannochloropsis gaditana, whose biomass dry weight contains
12.1 wt% of these lipids. SLs were extracted from the microalga as free fatty acids (FFAs) for
subsequent transformation to methyl esters (biodiesel) by enzymatic esterification. Extraction as
FFAs rather than as SLs allows them to be obtained with higher purity. Microalgal FFAs were
obtained by direct saponification of lipids in the biomass and subsequent extraction-purification
with hexane. Esterification of FFAs with methanol was catalysed by lipase Novozym 435
from Candida antarctica. Stability studies of this lipase in the operational conditions showed
that the esterification degree (ED) attained with the same batch of lipase remained constant over
six reaction cycles (36 h total reaction time). The optimal conditions attained for 4 g of FFAs
were 25°C, 200 rpm, methanol/FFA molar ratio of 1.5:1, Novozym 435/FFA ratio of 0.025:1
w/w and 4 h reaction time. In these conditions the ED attained was 92.6%, producing a biodiesel
with 83 wt% purity from microalgal FFAs. Several experimental scales were tested (from 4 to
40 g FFAs), and in all cases similar EDs were obtained.
Keywords: Biodiesel; Microalga; Nannochloropsis gaditana; Lipase; Novozym 435; Free
fatty acid; Used vegetable oil
Matteo Daghio1, Isabella Gandolfi1, Giuseppina Bestetti1, Andrea Franzetti1, Edoardo
Guerrini2, Pierangela Cristiani3. (1 Dept. of Earth and Environmental Sciences – University
of Milano-Bicocca, Piazza della Scienza 1, 20126 Milan, Italy, 2 Dept. of Chemistry,
University of Milano, Via Golgi 19, 20133 Milan, Italy, 3 RSE – Ricerca sul Sistema
Energetico S.p.A., Environment and Sustainable Development Department, Via Rubattino
54, 20134 Milan, Italy). Anodic and cathodic microbial communities in single chamber
microbial fuel cells. New Biotechnology, Volume 32(1) (2015): 79–84
Microbial fuel cells (MFCs) are a rapidly growing technology for energy production from
wastewater and biomasses. In a MFC, a microbial biofilm oxidizes organic matter and transfers
electrons from reduced compounds to an anode as the electron acceptor by extracellular electron
transfer (EET). The aim of this work was to characterize the microbial communities operating in
a Single Chamber Microbial Fuel Cell (SCMFC) fed with acetate and inoculated with a biogas
digestate in order to gain more insight into anodic and cathodic EET. Taxonomic
characterization of the communities was carried out by Illumina sequencing of a fragment of the
16S rRNA gene. Microorganisms belonging to Geovibrio genus and purple non-sulfur (PNS)
bacteria were found to be dominant in the anodic biofilm. The alkaliphilic genus Nitrincola and
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anaerobic microorganisms belonging to Porphyromonadaceae family were the most abundant
bacteria in the cathodic biofilm.
Fabio Fava1, Grazia Totaro1, Ludo Diels2, Maria Reis3, Jose Duarte4, Osvaldo Beserra
Carioca5, Héctor M. Poggi-Varaldo6, Bruno Sommer Ferreira7. (1 DICAM, Alma Mater
Studiorum-University of Bologna, Italy, 2 VITO, Belgium, 3 REQUIMTE/CQFB,
Chemistry Department FCT-UNL, Caparica, Portugal, 4 IAMAW/LNEG-UB, Portugal,
5
Universidade Federal do Ceará (UFC), Brazil, 6 Dept. Biotechnology and Bioengineering,
CINVESTAV del IPN, Mexico, 7 Biotrend-Inovação e Engenharia em Biotecnologia SA,
Portugal). Biowaste biorefinery in Europe: opportunities and research & development
needs. New Biotechnology, Volume 32(1) (2015): 100–108
This review aims to explore the needs and opportunities of research & development in the field
of biowaste biorefinery in Europe. Modern industry in recent years is giving its close attention
on organic waste as a new precious bioresource. Specific biowaste valorisation pathways are
focusing on food processing waste, being food sector the first manufacture in Europe. Anyway
they need to be further tested and validated and then transferred at the larger scale. In particular,
they also need to become integrated, combining biomass pretreatments and recovery of biogenic
chemicals with bioconversion processes in order to obtain a large class of chemicals. This will
help to (a) use the whole biowaste, by avoiding producing residues and providing to the
approach the required environmental sustainability, and (b) producing different biobased
products that enter different markets, to get the possible economical sustainability of the whole
biorefinery. However, the costs of the developed integrated processes might be high, mostly for
the fact that the industry dealing with such issues is still underdeveloped and therefore
dominated by high processing costs. Such costs can be significantly reduced by intensifying
research & development on process integration and intensification. The low or no cost of starting
material along with the environmental benefits coming from the concomitant biowaste disposal
would offset the high capital costs for initiating such a biorefinery. As long as the oil prices tend
to increase (and they will) this strategy will become even more attractive.
Michel Brienzo1, Luvuyo Tyhoda2, Yuda Benjamin1, Johann Görgens1. (1 Department of
Process Engineering, University of Stellenbosch – Private Bag X1, Stellenbosch 7602, South
Africa, 2 Department of Forest and Wood Science, University of Stellenbosch – Private Bag
X1, Stellenbosch 7602, South Africa). Relationship between physicochemical properties
and enzymatic hydrolysis of sugarcane bagasse varieties for bioethanol production. New
Biotechnology, Volume 32(2) (2015): 253–262
The structural and physicochemical characteristics are associated with resistance of plant cell
walls to saccharification by enzymes. The effect of physicochemical properties on glucose yield
of bagasse from different varieties of sugarcane at low and high enzyme dosages was
investigated. The result showed that glucose yield at low enzyme dosage was positively linear
correlated with the yield at high enzyme dosage, for both the untreated and pretreated materials.
The pretreatment significantly increased the accessibility of substrates by enzyme due to the
increase of internal and external surface area. Glucose yield also showed a linear correlation with
dye adsorption. However, the increase in glucose yield as a result of pretreatment did not
correlate with the increases in crystallinity index and decreases in degree of polymerization. The
Principal Component Analysis of infrared data indicated that lignin was the main component that
differentiated the varieties before and after pretreatment. These results suggested that the key
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differences in pretreatment responses among varieties could be mainly attributed to their
differences in the internal and external surface area after pretreatment.
Arpita Nandy1, Vikash Kumar1, Sudipta Mondal1, Kingshuk Dutta1, Maryam Salah2, Patit
P. Kundu1. (1 Department of Polymer Science and Technology, University of Calcutta, 92,
A.P.C. Road, Kolkata 700009, India, 2 Centre of Advanced Study in Marine Biology,
Annamalai University, Tamil Nadu 608002, India). Performance evaluation of microbial
fuel cells: effect of varying electrode configuration and presence of a membrane electrode
assembly. New Biotechnology, Volume 32(2) (2015); 272–281
Membrane electrode assembly (MEA), a common arrangement used in direct methanol fuel
cells, has been employed in a fed-batch mode microbial fuel cell (MFC), using mixed microbial
population. This modification has been done for analyzing the prospect of obtaining increased
power productivity. In addition, the electrodes have also been configured for the purpose of
better current collection. Use of MEA as a replacement of the conventionally used ‘separate
membrane and electrode’ arrangement has evidently resulted in reducing one of the limiting
factors for higher power production in MFC, that is, its internal resistance. Open circuit
potentials of more than 1 volt have been obtained for two MFC setups: (a) one consisting of an
MEA and (b) the other having electrodes situated 2 cm apart from each other, but having better
current collectors than the first setup. Power densities of 2212.57 mW m−2 and
1098.29 mW m−2 have been obtained at corresponding current densities of 5028.57 mA m−2 and
3542.86 mA m−2, respectively. The potential and power obtained for the MFC consisting of an
MEA is quite significant compared to the other systems employed in this study.
Prathana Nimmanterdwonga, b, Benjapon Chalermsinsuwana, b, Pornpote Piumsomboona, b.
(a Fuels Research Center, Department of Chemical Technology, Faculty of Science,
Chulalongkorn University, 254 Phayathai Road, Patumwan, Bangkok 10330, Thailand,
b
Center of Excellence on Petrochemical and Materials Technology, Chulalongkorn
University, 254, Phayathai Road, Patumwan, Bangkok 10330, Thailand). Emergy
evaluation of biofuels production in Thailand from different feedstocks. Ecological
Engineering, Volume 74(2015): 423–437
Energy demand in Thailand has steadily increased over the years. The aim of this study is thus to
investigate whether the use of biodiesel, as an alternative transportation fuel, can provide a
sustainable solution for future energy supply in Thailand. Seven different production cases have
been classified in two main groups, three actual systems and four proposed systems. These were
then investigated using emergy analysis. In the actual cases, the emergy indices indicated that
case study B (biodiesel production from palm oil in industrial scale) gave the highest
sustainability with emergy yield ratio (EYR), environmental loading ratio (ELR) and emergy
sustainability index (ESI) recorded at 1.19, 5.18 and 0.23, respectively. Moreover, industrial
scale biodiesel production appeared to be more practical in real-world operation when
considering production yields. In the simulated cases, Case G (biofuels production process with
steam and electricity generation zones), which utilized all waste residues to produce power and
heat, was the best case with results for EYR, ELR and ESI of 1.17, 4.89 and 0.24. The best case
in this study can slightly improve the emergy sustainability index. The system sustainability is
still insufficient since a high portion of imported and non-renewable sources have been
consumed. In pursuing sustainable development, current biomass production and biofuels
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conversion technologies should be improved to minimize energy and raw materials
consumption. Then, the biodiesel from biomass can be considered as a suitable sustainable
alternative fuel.
Keywords: Emergy analysis; Biofuel sustainability; Biofuel production models
Yu Tiana, b, Hui Lib, Lipin Lib, Xinying Suc, Yaobin Lub, Wei Zuob, Jun Zhangb. (a State
Key Laboratory of Urban Water Resource and Environment, Harbin Institute of
Technology (SKLUWRE, HIT), Harbin 150090, China, b School of Municipal and
Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China,
c
School of Food Engineering, Harbin University of Commerce, Harbin 150076, China). Insitu integration of microbial fuel cell with hollow-fiber membrane bioreactor for
wastewater treatment and membrane fouling mitigation. Biosensors and Bioelectronics,
Volume 64(2015): 189–195
A hollow-fiber membrane bioreactor was integrated with a microbial fuel cell to develop a novel
system of MFC–MBR based on the utilization of electricity recovered by the MFC for
wastewater treatment improvement and membrane fouling mitigation in the MBR. In this
system, a maximum power density of 2.18 W/m3 and an average voltage output of 0.15 V were
achieved at an external resistance of 50 Ω. The removal efficiencies of COD, ammonia nitrogen
(N H 4 + - N) and total nitrogen (TN) in the MFC–MBR were improved by 4.4%, 1.2% and 10.3%,
respectively. It is worth noting that, in addition to reducing the deposition of sludge on the
membrane surface by the electric field force, the MFC–MBR also alleviated the membrane
fouling by sludge modification. Compared with the control MBR (C-MBR), less loosely bound
extracellular polymeric substances (LB-EPS), lower SMPp/SMPc ratio, more homogenized
sludge flocs and less filamentous bacteria were obtained in the MFC–MBR, which improved the
dewaterability and filterability of the sludge. The cake layer on the membrane formed by the
modified sludge was more porous with lower compressibility, significantly enhancing the
membrane filterability. A proof of concept of an MFC–MBR was provided and shown to be
effective in membrane fouling mitigation with efficient wastewater treatment and energy
recovery, demonstrating the feasibility of the minute electricity generated by the MFC for
membrane fouling alleviation in the MBR.
Keywords: Microbial fuel cell; Membrane bioreactor; Membrane fouling; Energy recovery;
Sludge modification
Ximena C. Abrevayaa, Natalia J. Saccob, Maria C. Bonettob, Astrid Hilding-Ohlssonb,
Eduardo Cortónb. (a Instituto de Astronomía y Física del Espacio (IAFE), UBA-CONICET,
Ciudad Universitaria, Buenos Aires, Argentina, b Laboratory of Biosensors and
Bioanalysis (LABB), Departamento de Química Biológica e IQUIBICEN-CONICET,
Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Pabellón 2,
Ciudad Universitaria, Ciudad Autónoma de Buenos Aires 1428, Argentina). Analytical
applications of microbial fuel cells. Part I: Biochemical oxygen demand. Biosensors and
Bioelectronics, Volume 63(2015): 580–590
Microbial fuel cells (MFCs) are bio-electrochemical devices, where usually the anode (but
sometimes the cathode, or both) contains microorganisms able to generate and sustain an
electrochemical gradient which is used typically to generate electrical power. In the more studied
set-up, the anode contains heterotrophic bacteria in anaerobic conditions, capable to oxidize
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organic molecules releasing protons and electrons, as well as other by-products. Released
protons could reach the cathode (through a membrane or not) whereas electrons travel across an
external circuit originating an easily measurable direct current flow. MFCs have been proposed
fundamentally as electric power producing devices or more recently as hydrogen producing
devices. Here we will review the still incipient development of analytical uses of MFCs or
related devices or set-ups, in the light of a non-restrictive MFC definition, as promising tools to
asset water quality or other measurable parameters. An introduction to biological based
analytical methods, including bioassays and biosensors, as well as MFCs design and operating
principles, will also be included. Besides, the use of MFCs as biochemical oxygen demand
sensors (perhaps the main analytical application of MFCs) is discussed. In a companion review
(Part 2), other new analytical applications are reviewed used for toxicity sensors, metabolic
sensors, life detectors, and other proposed applications.
Keywords: Biosensor; Bioassay; Bioelectrochemisty; BOD; MFC; Review
Ximena C. Abrevayaa, Natalia J. Saccob, Maria C. Bonettob, Astrid Hilding-Ohlssonb,
Eduardo Cortónb. (a Instituto de Astronomía y Física del Espacio (IAFE), UBA –
CONICET, Ciudad Universitaria, Buenos Aires, Argentina, b Laboratory of Biosensors
and Bioanalysis (LABB), Departamento de Química Biológica e IQUIBICEN-CONICET,
Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Argentina,
Pabellón 2, Ciudad Universitaria, Ciudad Autónoma de Buenos Aires 1428, Argentina).
Analytical applications of microbial fuel cells. Part II: Toxicity, microbial activity and
quantification, single analyte detection and other uses. Biosensors and Bioelectronics,
Volume 63(2015): 591–601
Microbial fuel cells were rediscovered twenty years ago and now are a very active research area.
The reasons behind this new activity are the relatively recent discovery of electrogenic or
electroactive bacteria and the vision of two important practical applications, as wastewater
treatment coupled with clean energy production and power supply systems for isolated lowpower sensor devices. Although some analytical applications of MFCs were proposed earlier (as
biochemical oxygen demand sensing) only lately a myriad of new uses of this technology are
being presented by research groups around the world, which combine both biological–
microbiological and electroanalytical expertises. This is the second part of a review of MFC
applications in the area of analytical sciences. In Part I a general introduction to biological-based
analytical methods including bioassays, biosensors, MFCs design, operating principles, as well
as, perhaps the main and earlier presented application, the use as a BOD sensor was reviewed. In
Part II, other proposed uses are presented and discussed. As other microbially based analytical
systems, MFCs are satisfactory systems to measure and integrate complex parameters that are
difficult or impossible to measure otherwise, such as water toxicity (where the toxic effect to
aquatic organisms needed to be integrated). We explore here the methods proposed to measure
toxicity, microbial metabolism, and, being of special interest to space exploration, life sensors.
Also, some methods with higher specificity, proposed to detect a single analyte, are presented.
Different possibilities to increase selectivity and sensitivity, by using molecular biology or other
modern techniques are also discussed here.
Keywords: Review; MFC; Toxicity; Metabolic sensor; Life sensor; Single analyte sensor
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Trevor Seelert1 , Dipankar Ghosh2 and Viviane Yargeau1. (1Department of Chemical
Engineering, McGill University, 3610 University St., Montréal, QC, H3A 2B2, Canada,
2
Département de Microbiologie et Immunologie, Université de Montréal, C.P. 6128, Succ.
Centre-ville, Montréal, QC, H3C 3J7, Canada. Email: viviane.yargeau@mcgill.ca).
Improving biohydrogen production using Clostridium beijerinckii immobilized with
magnetite nanoparticles. Applied Microbiology and Biotechnology, Volume 99(9) (2015):
4107-4116
In order to supplement the need for alternative energy resources within the near future,
enhancing the production of biohydrogen with immobilized Clostridium beijerinckii
NCIMB8052 was investigated. Magnetite nanoparticles were functionalized, with chitosan and
alginic acid polyelectrolytes using a layer-by-layer method, to promote bacterial attachment.
Cultivating C. beijerinckii with these nanoparticles resulted in a shorter lag growth phase and
increased total biohydrogen production within 100-ml, 250-ml and 3.6-L reactors compared with
freely suspended organisms. The greatest hydrogen yield was obtained in the 250-ml reactor
with a value of 2.1 ± 0.7 mol H2/mol glucose, corresponding to substrate conversion and energy
conversion efficiencies of 52 ± 18 and 10 ± 3 %, respectively. The hydrogen yields obtained
using the immobilized bacteria are comparable to values found in literature. However, to make
this process viable, further improvements are required to increase the substrate and energy
conversion efficiencies.
Keywords: Biohydrogen; Clostridium beijerinckii ; Magnetite;
Immobilization

Chitosan ; Alginic acid

Mira L.K. Sulonen, Marika E. Kokko, Aino-Maija Lakaniemi, Jaakko A. Puhakka.
(Department of Chemistry and Bioengineering, Tampere University of Technology,
Tampere, Finland). Electricity generation from tetrathionate in microbial fuel cells by
acidophiles. Journal of Hazardous Materials, Volume 284(2015): 182–189
Inorganic sulfur compounds, such as tetrathionate, are often present in mining process and waste
waters. The biodegradation of tetrathionate was studied under acidic conditions in aerobic batch
cultivations and in anaerobic anodes of two-chamber flow-through microbial fuel cells (MFCs).
All four cultures originating from biohydrometallurgical process waters from multimetal ore
heap bioleaching oxidized tetrathionate aerobically at pH below 3 with sulfate as the main
soluble metabolite. In addition, all cultures generated electricity from tetrathionate in MFCs at
pH below 2.5 with ferric iron as the terminal cathodic electron acceptor. The maximum current
and power densities during MFC operation and in the performance analysis were
79.6 mA m−2 and 13.9 mW m−2 and 433 mA m−2 and 17.6 mW m−2, respectively. However, the
low coulombic efficiency (below 5%) indicates that most of the electrons were directed to other
processes, such as aerobic oxidation of tetrathionate and unmeasured intermediates. The
microbial community analysis revealed that the dominant species both in the anolyte and on the
anode electrode surface of the MFCs were Acidithiobacillus spp. and Ferroplasma spp. This
study provides a proof of concept that tetrathionate serves as electron donor for biological
electricity production in the pH range of 1.2–2.5.
Keywords: Microbial fuel cell; Tetrathionate; Electricity; Acidophile; Reduced inorganic
sulfur compound
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Débora de Souza Pereira Silva, Davi de Lima Cavalcanti, Erik Jonne Vieira de Melo,
Patrícia Nazaré Ferreira dos Santos, Edja Lillian Pacheco da Luz, Norma Buarque de
Gusmão, Maria de Fátima Vieira de Queiroz Sousa. (Laboratory of Fermentative
Processes, Department of Antibiotics, Biological Sciences Centre, Federal University of
Pernambuco, No. 1235, Prof. Moraes Rego Avenue, Cidade Universitária, Pernambuco,
Brazil). Bio-removal of diesel oil through a microbial consortium isolated from a polluted
environment. International Biodeterioration & Biodegradation, Volume 97(2015): 85–89
Cultures were selected to form a consortium, and were submitted to essays in flasks according to
a complete factorial design 2³ in order to determine temperature, inoculum concentration and
C:N ratio conditions more favorable to biodegradation, which were used later in the experiment
conducted in a bioreactor. The micro-organisms with the greatest potentiality to degrade diesel
oil, without developing antagonistic activity, were identified as Staphylococcus saprophyticus,
Serratia marcescens, Rhodotorula aurantiaca and Candida ernobii, which formed a mixed
microbial consortium, consisting of bacteria and yeasts. The C:N ratio and temperature were the
factors that displayed significant effect on the bioprocess. The increased C:N ratio and the
amount of inoculum yielded a positive effect while the increase of the temperature caused a
negative effect on biodegradation. In the seven-day trial in a bioreactor was verified an increase
of biomass, decrease in surface tension, reduction of all n-alkanes belonging to the range of C9
to C21 and decreased toxicity for vegetable seeds. The tested mixed microbial consortium
present high ability to degrade diesel oil constituents and the maintenance of appropriate
conditions leads to transformation of this oily source into less toxic compounds.
Keywords: Environmental
Phytotoxicity

pollution;

Bioprospecting;

Biostimulation;

Bioreactor;

Adriana Ururahy Sorianoa, Luiz Fernando Martinsa, Eliane Santos de Assumpção
Venturaa, Frederico Henrique Teixeira Gerken de Landaa, Érika de Araújo Valonia,
Fátima Regina Dutra Fariaa, Rafael Fragoso Ferreiraa, Maria Clara Kremer Fallera,
Renato Rocha Valériob, Deborah Catharine de Assis Leitec, Flávia Lima do Carmoc,
Raquel Silva Peixotoc. (a Leopoldo A. Miguez de Mello Research and Development Center
(CENPES), PETROBRAS – Petróleo Brasileiro S.A., Av. Horácio Macedo, 950, CEP
21941-915 Ilha do Fundão, Rio de Janeiro, Brazil, b Fundação Gorceix, R. Carlos Valter
Marinho Campos, 57, CEP 35400-000 Ouro Preto, Brazil, c Laboratory of Molecular
Microbial Ecology, Institute of Microbiology Paulo de Góes, Federal University of Rio de
Janeiro (UFRJ), CEP 21941-590 Rio de Janeiro, Brazil). Microbiological aspects of
biodiesel and biodiesel/diesel blends biodeterioration. International Biodeterioration &
Biodegradation, Volume 99(2015): 102–114
The present work consisted of evaluating and comparing, at bench scale, the biodeterioration
processes of diesel oil, soy biodiesel (B100 soy), beef tallow biodiesel (B100 beef tallow) and
the resulting blends containing 5% biodiesel and 95% diesel oil (B5), throughout 42 days
storage. Fuels were stored with and without the inoculation of a microbial consortium from a
water drainage tank, under conditions that simulated service station storage. Oxygen
consumption and carbon dioxide production were more pronounced in the presence of microbial
inoculum, especially for B100 and B5 beef tallow. Diesel oil instead was the least subject to
chemical and/or biological oxidation. A trend of increase in acid number was also observed and
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for B100 soy and B5 beef tallow the regulatory limits were exceeded. Residues deposition was
observed in all inoculated fuels, especially in B5 beef tallow. Communities' differentiation
depended on biodiesel feedstock and occurred during storage time. Among all microcosms, 18
microbial genera (8 fungal and 10 bacterial) were identified by DNA sequencing, being 17 of
them directly linked to: fuel microbial contamination and/or biodegradation (74%); biofuel
production or related enzymes expression (26%); biofilm formation and/or exopolysaccharide
production (26%), emulsifying properties (11%) and nitrogen fixation (5%). Finally, despite the
biodeterioration events in all the fuels, such phenomenon had small magnitude, even in
inoculated samples.
Keywords: Diesel contamination; Soy biodiesel; Beef tallow biodiesel; Storage; Microbial
diversity
Maša Čatera, Lijana Fanedla, Špela Malovrhb, Romana Marinšek Logara. (a Division of
Microbiology and Microbial Biotechnology, Department of Animal Science, Biotechnical
Faculty, University of Ljubljana, Groblje 3, 1230 Domžale, Slovenia, b Division of Animal
Breeding Sciences, Department of Animal Science, Biotechnical Faculty, University of
Ljubljana, Groblje 3, 1230 Domžale, Slovenia). Biogas production from brewery spent
grain enhanced by bioaugmentation with hydrolytic anaerobic bacteria. Bioresource
Technology, Volume 186(2015): 261–269
Lignocellulosic substrates are widely available but not easily applied in biogas production due to
their poor anaerobic degradation. The effect of bioaugmentation by anaerobic hydrolytic bacteria
on biogas production was determined by the biochemical methane potential assay. Microbial
biomass from full scale upflow anaerobic sludge blanket reactor treating brewery wastewater
was a source of active microorganisms and brewery spent grain a model lignocellulosic
substrate. Ruminococcus flavefaciens 007C, Pseudobutyrivibrio xylanivorans Mz5T,
Fibrobacter succinogenes S85 and Clostridium cellulovorans as pure and mixed cultures were
used to enhance the lignocellulose degradation and elevate the biogas production. P.
xylanivorans Mz5T was the most successful in elevating methane production (+17.8%), followed
by the coculture of P. xylanivorans Mz5T and F. succinogenes S85 (+6.9%) and the coculture
of C. cellulovorans and F. succinogenes S85 (+4.9%). Changes in microbial community
structure were detected by fingerprinting techniques.
Keywords: Brewery spent grain; Lignocellulose; Biogas production; Bioaugmentation;
Hydrolytic bacteria
Keiji Kiyoshia, Masataka Furukawaa, Tomoko Seyamab, Toshimori Kadokuraa, Atsumi
Nakazatoa, Shunichi Nakayamaa. (a Department of Fermentation Science and Technology,
Faculty of Applied Bio-science, Tokyo University of Agriculture, Sakuragaoka 1-1-1,
Setagaya-ku, Tokyo 156-8502, Japan, b Department of Forest Science, Faculty of Regional
Environment Science, Tokyo University of Agriculture, Sakuragaoka 1-1-1, Setagaya-ku,
Tokyo 156-8502, Japan). Butanol production from alkali-pretreated rice straw by coculture of Clostridium thermocellum and Clostridium
saccharoperbutylacetonicum.
Bioresource Technology, Volume 186(2015); 325–328
The co-culture of cellulolytic Clostridium thermocellum NBRC 103400 and butanolproducing Clostridium saccharoperbutylacetonicum strain N1-4 produced 5.5 g/L of butanol
from 40 g/L of delignified rice straw pretreated with 1% (wt/vol) NaOH. The addition of
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cellulase (100 U/g biomass) in a co-culture system significantly increased butanol production to
6.9 g/L using 40 g/L of delignified rice straw. Compared to the control, this increase in butanol
production was attributed to the enhancement of exoglucanase activity on lignocellulose
degradation in experimental samples. The results showed that the co-culture system in
conjunction with enhanced exoglucanase activity resulted in cost-effective butanol production
from delignified rice straw.
Keywords: Clostridium species; Butanol production; Lignocellulose; Delignification; Coculture
T. Selvaratnama, A.K. Pegallapatib, H. Reddyc, N. Kanapathipillaia, N. Nirmalakhandana,
S. Dengc, P.J. Lammersd. (a Civil Engineering Dept., New Mexico State University, Las
Cruces, NM 88003, USA, b Energy Systems Division, Argonne National Laboratory,
Argonne, IL 60439, USA, c Chemical Engineering Dept., New Mexico State University, Las
Cruces, NM 88003, USA, d Energy Research Laboratory, New Mexico State University,
Las Cruces, NM 88003, USA). Algal biofuels from urban wastewaters: Maximizing
biomass yield using nutrients recycled from hydrothermal processing of biomass.
Bioresource Technology, Volume 182(2015): 232–238
Recent studies have proposed algal cultivation in urban wastewaters for the dual purpose of
waste treatment and bioenergy production from the resulting biomass. This study proposes an
enhancement to this approach that integrates cultivation of an acidophilic strain, Galdieria
sulphuraria 5587.1, in a closed photobioreactor (PBR); hydrothermal liquefaction (HTL) of the
wet algal biomass; and recirculation of the nutrient-rich aqueous product (AP) of HTL to the
PBR to achieve higher biomass productivity than that could be achieved with raw wastewater.
The premise is that recycling nutrients in the AP can maintain optimal C, N and P levels in the
PBR to maximize biomass growth to increase energy returns. Growth studies on the test species
validated growth on AP derived from HTL at temperatures from 180 to 300 °C. Doubling N and
P concentrations over normal levels in wastewater resulted in biomass productivity gains of 20–
25% while N and P removal rates also doubled.
Keywords: Algal bioenergy; Wastewater treatment; Hydrothermal liquefaction; Regrowth in
recycled nutrients; Galdieria sulphuraria
P. Tsapekos, P.G. Kougias, I. Angelidaki. (Department of Environmental Engineering,
Technical University of Denmark, Kgs. Lyngby DK-2800, Denmark). Biogas production
from ensiled meadow grass; effect of mechanical pretreatments and rapid determination of
substrate biodegradability via physicochemical methods. Bioresource Technology, Volume
182(2015): 329–335
As the biogas sector is rapidly expanding, there is an increasing need in finding new alternative
feedstock to biogas plants. Meadow grass can be a suitable co-substrate and if ensiled it can be
supplied to biogas plants continuously throughout the year. Nevertheless, this substrate is quite
recalcitrant and therefore efficient pretreatment is needed to permit easy access of microbes to
the degradable components. In this study, different mechanical pretreatment methods were
applied on ensiled meadow grass to investigate their effect on biomass biodegradability. All the
tested pretreatments increased the methane productivity and the increase ranged from 8% to
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25%. The best mechanical pretreatment was the usage of two coarse mesh grating plates.
Additionally, simple analytical methods were conducted to investigate the possibility of rapidly
determining the methane yield of meadow grass. Among the methods, electrical conductivity test
showed the most promising calibration statistics (R2 = 0.68).
Keywords: Anaerobic digestion; Biogas; Meadow grass; Mechanical pretreatment; Methane
potential assays.
Rosangela Lucio Costa, Thamayne Valadares Oliveira, Juliana de Souza Ferreira, Vicelma
Luiz Cardoso, Fabiana Regina Xavier Batista.. (School of Chemical Engineering, Federal
University of Uberlandia. Av. Joao Naves de Avila 2121, Santa Monica 38408-144,
Uberlandia, MG, Brazil). Prospective technology on bioethanol production from
photofermentation. Bioresource Technology, Volume 181(2015): 330–337
The most important global demand is the energy supply from alternative source. Ethanol may be
considered an environmental friendly fuel that has been produced by feedstock. The production
of ethanol by microalgae represent a process with reduced environmental impact with efficient
CO2 fixation and requiring less arable land. This work studied the production of ethanol from
green alga Chlamydomonas reinhardtii through the cellular metabolism in a light/dark cycle at
25 °C in a TAP medium with sulfur depletion. The parameters evaluated were inoculum
concentration and the medium supplementation with mixotrophic carbon sources. The
combination of C.reinhardtii and Rhodobacter capsulatus through a hybrid or co-culture
systems was also investigated as well. C.reinhardtii maintained in TAP-S produced
19.25 ± 4.16 g/L (ethanol). In addition, in a hybrid system, with medium initially supplemented
with milk whey permeated and the algal effluent used by R. capsulatus, the ethanol production
achieved 19.94 ± 2.67 g/L.
Keywords: Ethanol; Chlamydomonas reinhardtii; Rhodobacter capsulatus; Hybrid system;
Co-culture
P.D. Álvarez-Díaza, J. Ruiza, Z. Arbiba, b, J. Barragána, c, M.C. Garrido-Péreza, J.A.
Peralesa. (a Department of Environmental Technologies, Andalusian Center of Science and
Marine Technology (CACYTMAR), International Campus of Excellence of the Sea
(CEIMAR), Universidad de Cádiz, Campus of Puerto Real, 11510 Puerto Real, Cádiz,
Spain, b FCC Aqualia, Avenida Camino de Santiago 40, 28050 Madrid, Spain, c Chiclana
Natural S.A.M., Pza. de España S.N., 11130 Chiclana, Cádiz, Spain). Wastewater
treatment and biodiesel production by Scenedesmus obliquus in a two-stage cultivation
process. Bioresource Technology, Volume 181(2015): 90–96
The microalga Scenedesmus obliquus was cultured in two cultivation stages: (1) in batch with
real wastewater; (2) maintaining the stationary phase with different conditions of CO2, light and
salinity according to a factorial design in order to improve the lipid content. The presence of the
three factors increased lipid content from 35.8% to 49% at the end of the second stage;
CO2 presence presented the highest direct effect increasing lipid content followed by light
presence and salt presence. The ω-3 fatty acids content increased with CO2 and light presence
acting in isolation, nevertheless, when both factors acted together the interaction effect was
negative. The ω-3 eicosapentaenoic acid content of the oil from S. obliquus slightly exceeded the
1% maximum to be used as biodiesel source (EU normative). Therefore, it is suggested the blend
with other oils or the selective extraction of the ω-3 fatty acids from S. obliquus oil.
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Keywords: Scenedesmus obliquus; Wastewater; Biodiesel; Lipid; Fatty acid
Pamela Hidalgoa, Gustavo Ciudada, b, Sigurd Schoberc, Martin Mittelbachc, Rodrigo
Naviaa, b, d. (a Scientific and Technological Bioresources Nucleus, Universidad de La
Frontera, Casilla 54-D, Temuco, Chile, b Departament of Chemical Engineering,
Universidad de La Frontera, Casilla 54-D, Temuco, Chile, c Institute of Chemistry,
Working Group Chemistry and Technology of Renewable Resources, NAWI Graz,
University of Graz, Heinrichstraße 28, A-8010 Graz, Austria, d Centre for Biotechnology
and Bioengineering (CeBiB), Universidad de La Frontera, Casilla 54-D, Temuco, Chile).
Biodiesel synthesis by direct transesterification of microalgaBotryococcus braunii with
continuous methanol reflux. Bioresource Technology, Volume 181(2015): 32–39
Direct transesterification of Botryococcus braunii with continuous acyl acceptor reflux was
evaluated.
This
method
combines
in
one
step
lipid
extraction
and
esterification/transesterification. Fatty acid methyl esters (FAME) synthesis by direct conversion
of microalgal biomass was carried out using sulfuric acid as catalyst and methanol as acyl
acceptor. In this system, once lipids are extracted, they are contacted with the catalyst and
methanol reaching 82% wt of FAME yield. To optimize the reaction conditions, a factorial
design using surface response methodology was applied. The effects of catalyst concentration
and co-solvent concentration were studied. Hexane was used as co-solvent for increasing lipid
extraction performance. The incorporation of hexane in the reaction provoked an increase in
FAME yield from 82% (pure methanol) to 95% when a 47% v/v of hexane was incorporated in
the reaction. However, the selectivity towards non-saponifiable lipids such as sterols was
increased, negatively affecting biodiesel quality.
Keywords: Botryococcus braunii; Direct transesterification; Acyl acceptor; Co-solvent;
Hexane
Prasun Kumara, Rishi Sharmaa, Subhasree Raya, Sanjeet Mehariyaa, Sanjay K.S. Patelb,
Jung-Kul Leeb Vipin C. Kaliaa. (a Microbial Biotechnology and Genomics, CSIR-Institute
of Genomics and Integrative Biology (IGIB), Delhi University Campus, Mall Road, Delhi
110007, India, b Department of Chemical Engineering, Konkuk University, 1 HwayangDong, Gwangjin-Gu, Seoul 143-701, Republic of Korea). Dark fermentative bioconversion
of glycerol to hydrogen by Bacillus thuringiensis. Bioresource Technology, Volume
182(2015): 383–388
Biodiesel manufacturing units discharge effluents rich in glycerol. The need is to convert crude
glycerol (CG) into useful products such as hydrogen (H2). Under batch
culture, Bacillusthuringiensis EGU45 adapted on pure glycerol (PG, 2% v/v) resulted in an
H2 yield of 0.646 mol/mol glycerol consumed on minimal media (250 mL) supplemented with
1% ammonium nitrate at 37 °C over 4 days. Here, H2constituted 67% of the total biogas. Under
continuous culture, at 2 days of hydraulic retention time, B. thuringiensis immobilized on lignocellulosic materials (banana leaves – BL, 10% v/v) resulted in a H2 yield of 0.386 mol/mol PG
consumed. On CG, the maximal H2 yield of 0.393 mol/mol feed consumed was recorded. In
brief, B. thuringiensis could transform CG, on limited resources – minimal medium with sodium
nitrate, by immobilizing them on cheap and easily available biowaste, which makes it a suitable
candidate for H2 production on a large scale.

Abstract Vol. No. 26, June 2015

181

Department of Environmental Science, KU
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Nano Biotechnology
Corinna Burkart1, Wolf von Tümpling2, Thomas Berendonk1 and Dirk Jungmann1.
(1Faculty of Environmental Sciences, Institute of Hydrobiology, Technische Universitaet
Dresden, 01062 Dresden, Germany, 2Central Laboratory for Water Analytics &
Chemometrics, Helmholtz Centre for Environmental Research, 39114 Magdeburg,
Germany. Email: Corinna.Burkart@tu-dresden.de).
Nanoparticles in wastewater
treatment plants: a novel acute toxicity test for ciliates and its implementation in risk
assessment. Environmental Science and Pollution Research, Volume 22(10) (2015): 74857494
Nanomaterial (NM) release into wastewater treatment plants (WWTPs) is inevitable due to
increased production and application throughout past decades and in the future. Concern arose
about environmental risks and impact on activated sludge. Environmental risk assessment (ERA)
for NMs according to established guidelines is considered not suitable, because NMs exhibit
unique characteristics. For hazard identification on activated sludge, standard test organisms for
aquatic toxicity testing are not meaningful. In this study, we developed an acute toxicity test for
ciliates (Paramecium tetraurelia) as representatives of the important functional group of
microbial predators and filter feeders. We chose silver nanoparticles (nAg) exemplarily for ion
releasing nanoparticles and regarded toxicity by ions as well. Our results indicate that ions are
more toxic (EC50 0.73 mg/L) than nanoparticles themselves (EC50 2.15 mg/L). However, nAg
must be considered as a source of ions and requires size, surface coating, and compartmentspecific ERA. We strived to develop such ERA based on our results, modeled environmental
concentration data from literature, and surface area concentrations. Results indicated a probable
risk toward activated sludge. This likely has effects on effluent water quality. We conclude that
carefully modeled environmental concentrations are vital for more exact ERA for nAg and other
NMs.
Keywords: Silver nanoparticles, Ciliates, Wastewater treatment plant, Toxicity
Subbiah Poopathi1 , Lourduraj John De Britto1, V. Lakshmi Praba1, C. Mani1 and
M. Praveen1. (1Unit of Microbiology and Immunology, Vector Control Research Centre
(Indian Council of Medical Research), Indira Nagar, Puducherry, 605 006, India.
Email: Subbiahpoopathi@rediffmail.com). Synthesis of silver nanoparticles from
Azadirachta indica—a most effective method for mosquito control. Environmental
Science and Pollution Research, Volume 22(4) (2015): 2956-2963
Mosquitoes transmit major communicable diseases such as dengue, malaria, filariasis, Japanese
encephalitis, chikungunya, and so on. Vector control is important in epidemic disease situations
as there is an urgent need to develop new and improved mosquito control methods that are
economical and effective yet safe for non-targeted organisms. In the present study, silver
nanoparticles (AgNPs) were synthesized from the aqueous leaf extract of neem plant
(Azadirachta indica), and their effects on mosquito vectors (Aedes aegypti and Culex
quinquefasciatus) were assessed. The synthesised AgNPs were characterized by UV–vis
spectroscopy, scanning electron microscope (SEM), Fourier transform infrared spectroscopy
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(FT-IR), and X-ray diffraction analysis (XRD). The nanoparticles have maximum absorption at
442 ± 1.5 nm with an average size of 41–60 nm. The XRD data showed six well-defined
diffraction peaks, corresponding to a relative intensity of the crystal structure of metallic silver
36.42, 100.00, 53.70, 14.20, 16.05, and 6.79, respectively. The FT-IR data showed strong
prominent peaks in different ranges, reflecting its complex nature. The mosquito larvae were
exposed to varying concentrations of AgNPs synthesized from the neem leaves under
investigation (0.07–25 mg/l) for 24 h; this revealed larvicidal activity of AgNPs with LC50 and
LC90 values of 0.006 and 0.04 mg/l for A. aegypti, respectively. Further, the LC50 and
LC90 values were also identified as 0.047 and 0.23 mg/l for Cx. quinquefasciatus, respectively.
The result obtained from this study presents biosynthesized silver nanoparticle from A. indica as
the biolarvicidal agent with the most potential for mosquito control.
Keywords: Culex quinquefasciatus, AgNPs, Azadirachta indica , SEM, FT-IR
Luciana Pereira, Farrakh Mehboob, Alfons J. M. Stams, Manuel M. Mota, Huub H. M.
Rijnaarts, and M. Madalena Alves. (1Institute for Biotechnology and Bioengineering,
Centre of Biological Engineering, University of Minho, Campus de Gualtar, Braga,
, Portugal, 2Ecototoxicology Research Programme, NIB, NARC, Park Road, Islamabad,
, Pakistan, 3Laboratory of Microbiology, Wageningen University, Wageningen, The
Netherlands, 4Subdepartment of Environmental Technology, Wageningen University,
Wageningen, The Netherlands. Address for correspondence: , Institute for Biotechnology
and Bioengineering, Centre of Biological Engineering, University of Minho, Campus de
Gualtar, 4710-057 Braga. Portugal. E-mail: madalena.alves@deb.uminho.pt). Metallic
nanoparticles: microbial synthesis and unique properties for biotechnological applications,
bioavailability and biotransformation. Critical Reviews in Biotechnology, Volume 35(1)
(2015): 114-128
The impact of nanotechnology in all areas of science and technology is evident. The expanding
availability of a variety of nanostructures with properties in the nanometer size range has
sparked widespread interest in their use in biotechnological systems, including the field of
environmental remediation. Nanomaterials can be used as catalysts, adsorbents, membranes,
water disinfectants and additives to increase catalytic activity and capability due to their high
specific surface areas and nanosize effects. Thus, nanomaterials appear promising for new
effective environmental technologies. Definitely, nanotechnology applications for site
remediation and wastewater treatment are currently in research and development stages, and new
innovations are underway. The synthesis of metallic nanoparticles has been intensively
developed not only due to its fundamental scientific interest but also for many technological
applications. The use of microorganisms in the synthesis of nanoparticles is a relatively new ecofriendly and promising area of research with considerable potential for expansion. On the other
hand, chemical synthesis occurs generally under extreme conditions (e.g. pH, temperature) and
also chemicals used may have associated environmental and human health impacts. This review
is an overview of current research worldwide on the use of microorganisms during the
biosynthesis of metallic nanoparticles and their unique properties that make them good
candidates for many applications, including in biotechnology.
Keywords:
Bioavailability
of
nanoparticles, biocatalysis, biosynthesis
nanoparticles, environmental biotechnology, metallic nanomaterials
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Sara Maiolino1†, Annapina Russo2†, Valentina Pagliara2, Claudia Conte1, Francesca
Ungaro1, Giulia Russo2* andFabiana Quaglia1*. (1Laboratory of Drug Delivery,
Department of Pharmacy, University of Napoli Federico II, Via Domenico Montesano 49,
Napoli 80131, Italy, 2Laboratory of Biochemistry, Department of Pharmacy, University of
Napoli Federico II, Via Domenico Montesano 49, Napoli 80131, Italy. Corresponding
authors: Giulia Russo giulia.russo@unina.it). Biodegradable nanoparticles sequentially
decorated with Polyethyleneimine and Hyaluronan for the targeted delivery of docetaxel to
airway cancer cells. Journal of Nanobiotechnology, Volume 13(2015): 29
Background Novel polymeric nanoparticles (NPs) specifically designed for delivering
chemotherapeutics in the body and aimed at improving treatment activity and selectivity, cover a
very relevant area in the field of nanomedicine. Here, we describe how to build a polymer shell
of Hyaluronan (HA) and Polyethyleneimine (PEI) on biodegradable NPs of poly(lactic-coglycolic) acid (PLGA) through electrostatic interactions and to achieve NPs with unique features
of sustained delivery of a docetaxel (DTX) drug cargo as well as improved intracellular uptake.
Results A stable PEI or HA/PEI shell could be obtained by careful selection of layering
conditions. NPs with exquisite stability in salt and protein-rich media, with size and surface
charge matching biological requirements for intravenous injection and endowed with sustained
DTX release could be obtained. cytotoxicity, uptake and activity of both PLGA/PEI/HA and
PLGA/PEI NPs were evaluated in CD44(+) (A549) and CD44(−) (Calu-3) lung cancer cells. In
fact, PEI-coated NPs can be formed after degradation/dissociation of the surface HA because of
the excess hyaluronidases overexpressed in tumour interstitium. There was no statistically
significant cytotoxic effect of PLGA/PEI/HA and PLGA/PEI NPs in both cell lines, thus
suggesting that introduction of PEI in NP shell was not hampered by its intrinsic toxicity.
Intracellular trafficking of fluorescently labeled RHO-PLGA/PEI/HA and RHO-PLGA/PEI NPs
demonstrated an increased time-dependent uptake only for RHO-PLGA/PEI/HA NPs in A549
cells as compared to Calu-3. As expected, RHO-PLGA/PEI NP uptake in A549 cells was
comparable to that observed in Calu-3 cells. RHO-PLGA/PEI/HA NPs internalized into A549
cells showed a preferential perinuclear localization. Cytotoxicity data in A549 cells suggested
that the delivery of DTX through PLGA/PEI/HA NPs exerted a more potent antiproliferative
activity than free DTX. Furthermore, DTX-PLGA/PEI NPs, as hypothetical result of
hyaluronidase-mediated degradation in tumor interstitium, were still able to improve the
cytotoxic activity of free DTX. Conclusions Taken together, results lead us to hypothesize that
biodegradable NPs coated with a PEI/HA shell represent a very promising system to treat CD44
overexpressing lung cancer. In principle, this novel nanocarrier can be extended to different
single drugs and drug combinations taking advantage of the shell and core properties.
Ning Sun1, 2, 3, 4, Congliang Deng3, Guanglu Ge4 and Qiang Xia1, 2 . (1State Key Laboratory
of Bioelectronics, School of Biological Science and Medical Engineering, Southeast
University, Sipailou No. 2, Nanjing, 210096, China, 2Collaborative Innovation Center of
Suzhou Nano Science and Technology, Suzhou, 215123, China, 3Beijing Entry-exit
Inspection and Quarantine Bureau, Beijing, 100026, China, 4CAS Key Laboratory of
Measurement and Standardization for Nanotechnology, National Center for Nanoscience
and Technology, Beijing, 100190, China. Email: xiaq@seu.edu.cn). Application of
carboxyphenylboronic acid-functionalized magnetic nanoparticles for extracting
nucleic acid from seeds. Biotechnology Letters, Volume 37(1) (2015): 211-218
Magnetic iron oxide nanoparticles functionalized with 4-carboxyphenylboronic acid (CPBAMNPs) were developed for extracting genomic DNA, total RNA and nucleic acids from seeds.
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The seed samples were genetically-modified maize seeds and unmodified soybean seeds infected
by bean pod mottle virus and tobacco ringspot virus. The total nucleic acids, genomic DNA, and
RNA could be separately extracted from these seeds with high qualities using CPBA-MNPs
under different conditions. Furthermore, the results of real-time quantitative qPCR and real-time
reverse transcription (RT)-PCR indicated that the nucleic acids extracted from these seeds using
CPBA-MNPs were suitable for the detection of genetically-modified seeds and seed-borne
viruses.
Keywords: 4-Carboxyphenylboronic acid DNA extraction, Magnetic nanoparticles, Maize
seeds, RNA extraction, Seed-borne virus, Soybean seeds
Clayton Jeffryes1, 2,, Spiros N Agathos1, Gregory Rorrer3. (1 Earth & Life Institute,
Bioengineering Laboratory, Université catholique de Louvain, Place Croix du Sud 2, bte.
L7.05.19, B-1348 Louvain-la-Neuve, Belgium, 2 Fonds de la Recherche — FNRS, Belgium,
3
School of Chemical, Biological, and Environmental Engineering, Oregon State University,
Corvallis, OR 97331, United States). Biogenic nanomaterials from photosynthetic
microorganisms. Current Opinion in Biotechnology, Volume 33 (2015): 23–31
The use of algal cell cultures represents a sustainable and environmentally friendly platform for
the biogenic production of nanobiomaterials and biocatalysts. For example, advances in the
production of biogeneic nanomaterials from algal cell cultures, such as crystalline β-chitin
nanofibrils and gold and silver nanoparticles, could enable the ‘green’ production of biomaterials
such as tissue-engineering scaffolds or drug carriers, supercapacitors and optoelectric materials.
The in vivo functionalization, as well as newly demonstrated methods of production and
modification, of biogenic diatom biosilica have led to the development of organic–inorganic
hybrid catalytic systems as well as new biomaterials for drug delivery, biosensors and heavymetal adsorbents.
Fumio Matsuda1, 2, Tairo Ogura3, Atsumi Tomita1, Ichiro Hirano3, Hiroshi Shimizu1.
(1 Department of Bioinformatic Engineering, Graduate School of Information Science and
Technology, Osaka University, 1-5 Yamadaoka, Suita, Osaka, Japan, 2 RIKEN Center for
Sustainable Resource Science, 1-7-22 Suehiro-cho, Tsurumi-ku, Yokohama 230-0045,
Japan, 3 Mass Spectrometry Business Unit, Shimadzu Corporation, 1, Nishinokyo
Kuwabara-cho, Nakagyo-ku, Kyoto 604-8511, Japan). Nano-scale liquid chromatography
coupled to tandem mass spectrometry using the multiple reaction monitoring mode based
quantitative platform for analyzing multiple enzymes associated with central metabolic
pathways of Saccharomyces cerevisiae using ultra fast mass spectrometry. Journal of
Bioscience and Bioengineering, Volume 119 (1) (2015): 117–120
A widely targeted quantitative proteome analysis of Saccharomyces cerevisiae enzymes was
performed employing an ultra fast mass spectrometry (UFMS). Nano-liquid chromatographyUFMS analysis of trypsin digested peptide samples derived from yeast strains successfully
determined relative abundances of 303 peptides of 137 proteins.
Keywords: Quantitative proteomics; Ultra fast mass spectrometry;
metabolism; Saccharomyces cerevisiae; Enzyme expression
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M. Brionesa, E. Caseroa,, M.D. Petit-Domíngueza, M.A. Ruiza, A.M. Parra-Alfambraa, F.
Parientea, E. Lorenzoa, b, L. Vázquezc. (a Departamento de Química Analítica y Análisis
Instrumental, Facultad de Ciencias, Campus de Excelencia de la Universidad Autónoma de
Madrid, c/Francisco Tomás y Valiente N°7, 28049 Madrid, Spain, b Instituto Madrileño de
Estudios Avanzados (IMDEA)-Nanoscience, Faraday 9, Campus Cantoblanco-UAM, 28049
Madrid, Spain, c Instituto de Ciencia de Materiales de Madrid (CSIC), Campus de
Excelencia de la Universidad Autónoma de Madrid, c/Sor Juana Inés de la Cruz N°3,
28049 Madrid, Spain). Diamond nanoparticles based biosensors for efficient glucose and
lactate determination. Biosensors and Bioelectronics, Volume 68 (2015): 521–528
In this work, we report the modification of a gold electrode with undoped diamond nanoparticles
(DNPs) and its applicability to the fabrication of electrochemical biosensing platforms. DNPs
were immobilized onto a gold electrode by direct adsorption and the electrochemical behavior of
the resulting DNPs/Au platform was studied. Four well-defined peaks were observed
corresponding to the DNPs oxidation/reduction at the underlying gold electrode, which
demonstrate that, although undoped DNPs have an insulating character, they show
electrochemical activity as a consequence of the presence of different functionalities with
unsaturated bonding on their surface. In order to develop a DNPs-based biosensing platform, we
have selected glucose oxidase (GOx), as a model enzyme. We have performed an exhaustive
study of the different steps involved in the biosensing platform preparation (DNPs/Au and
GOx/DNPs/Au systems) by atomic force microscopy (AFM), field emission scanning electron
microscopy (FE-SEM) and cyclic voltammetry (CV). The glucose biosensor shows a good
electrocatalytic response in the presence of (hydroxymethyl)ferrocene as redox mediator. Once
the suitability of the prototype system to determine glucose was verified, in a second step, we
prepared a similar biosensor, but employing the enzyme lactate oxidase (LOx/DNPs/Au). As far
as we know, this is the first electrochemical biosensor for lactate determination that includes
DNPs as nanomaterial. A linear concentration range from 0.05 mM to 0.7 mM, a sensitivity of
4.0 µA mM−1 and a detection limit of 15 µM were obtained.
Keywords: Diamond nanoparticles; Lactate biosensor; Glucose biosensor; Electrochemical
techniques; Atomic force microscopy
Diming Zhanga, Yanli Lua, Jing Jiangb, Qian Zhanga, Yao Yaoa, Ping Wanga, Bilian Chenc,
Qiaoyuan Chengc, Gang Logan Liub, Qingjun Liua, d. (a Biosensor National Special
Laboratory, Key Laboratory for Biomedical Engineering of Education Ministry,
Department of Biomedical Engineering, Zhejiang University, Hangzhou 310027, PR China,
b
Micro and Nanotechnology Lab, University of Illinois at Urbana-Champaign, IL 61801,
USA, c Zhejiang Institute for Food and Drug Control, Hangzhou 310014, PR China,
d
Cyber Innovation Joint Research Center, Zhejiang University, Hangzhou 310027, PR
China). Nanoplasmonic biosensor: Coupling electrochemistry to localized surface plasmon
resonance spectroscopy on nanocup arrays. Biosensors and Bioelectronics, Volume 67
(2015): 237–242
The nanoscale Lycurgus cup arrays were hybrid structures of nanocups and nanoparticles with
ultrasensitivity to refractive index change. In this study, an electrochemical localized surface
plasmon resonance (LSPR) sensor was developed by coupling electrochemistry to LSPR
spectroscopy measurement on the nanoscale cup arrays (nanoCA). Based on the combination of
electrochemistry and LSPR measurement, the electrochemical LSPR on nanoCA was observed
with significant resonance wavelength shifts in electrochemical modulation. The synchronous
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implementation of cyclic voltammetry and optical transmission spectrum can be used to obtain
multiply sensing information and investigate the enhancement for LSPR from electrochemical
scanning. The electrochemical enhanced LSPR was utilized as biosensor to detect biomolecules.
The electrochemical LSPR biosensor with synchronous electrochemical and optical implement
showed higher sensitivity than that of conventional optical LSPR measurement. Detecting with
multi-transducer parameters and high sensitivity, the electrochemical LSPR provided a
promising approach for chemical and biological detection.
Keywords: Localized surface plasmon resonance (LSPR); Nanoscale cup arrays (nanoCA);
Electrochemistry; Cyclic voltammetry (CV); Biosensor
Anh H. Nguyen, Sang Jun Sim. (Department of Chemical and Biological Engineering,
College of Engineering, Korea University, Seoul 136-701, Republic of Korea).
Nanoplasmonic biosensor: Detection and amplification of dual bio-signatures of circulating
tumor DNA. Biosensors and Bioelectronics, Volume 67(2015): 443–449
Circulating tumor DNA (ctDNA) bearing tumor-specific mutation and methylation are
promising biomarkers for noninvasive cancer assessment. However, existing methods for ctDNA
detection are restricted to genetic mutations. Recently, nanoplasmonics has emerged as a
platform for one-step dual detection with high sensitivity and specificity. Here we present a
strategy for ultrasensitive detection of tumor-specific mutations (E542K and E545K) and
methylation of ctDNA of PIK3CA gene based on localized surface plasmon resonance (LSPR)
and the coupling plasmon mode of gold nanoparticles (AuNPs). Peptide nucleic acids (PNA) is
used as a probe to capture and enrich the 69-bp PIK3CA ctDNA. The exposure of PNA-probed
AuNPs to 200 fM ctDNA generates LSPR-peak shift of 4.3 nm, corresponding to the primary
response. Immunogold colloids are exploited as methylation detectors and plasmon coupling
based enhancement for secondary response. LSPR-peak shifted from 4.3 nm to 11.4 nm upon the
immunogold colloids binding to two methylcytosines (mCpG), which is an approximately 107%
increase, compared to that of the primary response. This enhancement leads to four times
(~50 fM) improvement of sensitivity and because of two mCpG sites, ctDNA was detected.
These results demonstrate that the sensor can simultaneously detect the hot-spot mutation and
epigenetic changes on the ctDNA. Promisingly, other specific-tumor mutants and epigenetic
changes can be detected at low concentration with this platform.
Keywords: Circulating tumor DNA; DNA methylation; Coupling gold nanoparticles; LSPR;
Epigenetics; PIK3CA
B. Prieto-Simóna, N.M. Bandarub, C. Saintc, N.H. Voelckera. (a Mawson Institute,
University of South Australia, Australia, b School of Chemical and Physical Sciences,
Flinders University, Australia, c SA Water Centre for Water Management and Re-use,
University of South Australia, Australia). Tailored carbon nanotube immunosensors for
the detection of microbial contamination. Biosensors and Bioelectronics, Volume 67(2015):
642–648
The use of carbon nanotubes (CNTs) as building blocks in the design of electrochemical
biosensors has been attracting attention over the last few years, mainly due to their high
electrical conductivity and large surface area. Here, we present two approaches based on tailored
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single-walled CNTs (SWCNTs) architectures to develop immunosensors for the bacteriophage
MS2, a virus often detected in sewage-impacted water supplies. In the first approach, SWCNTs
were used in the bottom-up design of sensors as antibody immobilization support. Carboxyfunctionalised SWCNTs were covalently tethered onto gold electrodes via carbodiimide
coupling to cysteamine-modified gold electrodes. These SWCNTs were hydrazide
functionalized by electrochemical grafting of diazonium salts. Site-oriented immobilization of
antibodies was then carried out through hydrazone bond formation. Results showed microarray
electrode behavior, greatly improving the signal-to-noise ratio. Excellent sensitivity and limit of
detection (9.3 pfu/mL and 9.8 pfu/mL in buffer and in river water, respectively) were achieved,
due to the combination of the SWCNTs′ ability to promote electron transfer reactions with
electroactive species at low overpotentials and their high surface-to-volume ratio providing a
favorable environment to immobilize biomolecules. In the second approach, SWCNTs were
decorated with iron oxide nanoparticles. Diazonium salts were electrochemically grafted on ironoxide-nanoparticle-decorated SWCNTs to functionalize them with hydrazide groups that
facilitate site-directed immobilization of antibodies via hydrazone coupling. These magnetic
immunocarriers facilitated MS2 separation and concentration on an electrode surface. This
approach minimized non-specific adsorptions and matrix effects and allowed low limits of
detection (12 pfu/mL and 39 pfu/mL in buffer and in river water, respectively) that could be
further decreased by incubating the magnetic immunocarriers with larger volumes of sample.
Significantly, both approaches permitted the detection of MS2 to levels regularly encountered in
sewage-impacted environments.
Keywords: Electrochemical immunoassay; Carbon nanotubes; Iron oxide nanoparticles;
Antibody immobilization; Virus detection
Ziping Liu, Linlin Liu, Minghui Sun, Xingguang Su. (Department of Analytical Chemistry,
College of Chemistry, Jilin University, Changchun, 130012, China). A novel and
convenient near-infrared fluorescence “turn off–on” nanosensor for detection of glucose
and fluoride anions. Biosensors and Bioelectronics, Volume 65(2015): 145–151
In this paper, 3-aminobenzeneboronic acid functionalized CuInS2 quantum dots (APBACuInS2 QDs) were prepared and utilized as a near-infrared fluorescence nanosensor for the
detection of glucose and fluoride anions. The APBA-CuInS2 QDs had a symmetric fluorescence
emission centered at 742 nm that was in the near-infrared spectral region. The APBA functional
groups, which were reactive toward vicinal diols, could covalently bridge the glucose molecule
and induced the initial dispersed APBA-CuInS2 QDs aggregate to form a large assembly, leading
to the fluorescence of APBA-CuInS2 QDs turned off via the surface quenching states induced
mechanism. When fluoride anions were added into the APBA-CuInS2QDs/glucose system, the
assembly was destroyed and as a result the quenched fluorescence dramatically turned on. The
proposed nanosensor could be used for glucose detection in the concentration range of 0.005–
8 mmol L−1 with a detection limit of 1.2 µmol L−1. The linear range for fluoride anions was 0.1–
700 µmol L−1 with a detection limit of 0.029 µmol L−1. Furthermore, the feasibility of the
proposed nanosensor in real samples assay was also studied and satisfactory results were
obtained.
Keywords: Near-infrared nanosensor; Fluorescence “turn off–on”; CuInS2 QDs; Glucose;
Fluoride anions
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Maria Solera, 1, Pablo Mesa-Antunezb, c, 1, M.-Carmen Esteveza, , , Antonio Jesus RuizSanchezb, c Marinus A. Ottea, Borja Sepulvedaa, Daniel Colladob, c, Cristobalina
Mayorgac, d, Maria Jose Torresc, e, Ezequiel Perez-Inestrosab, c, Laura M. Lechugaa.
(a Nanobiosensors and Bioanalytical Applications Group, Institut Català de Nanociència i
Nanotecnologia (ICN2), CSIC and CIBER-BBN, 08193 Bellaterra (Barcelona), Spain,
b
University of Malaga, IBIMA, Department of Organic Chemistry, 29071 Malaga, Spain,
c
Andalusian Centre for Nanomedicine and Biotechnology-BIONAND, Parque Tecnologico
de Andalucia, 29590 Malaga, Spain, d Research Laboratory, IBIMA, Regional University
Hospital of Malaga, UMA, 29009 Malaga, Spain, e Allergy Unit, IBIMA, Regional
University Hospital of Malaga, UMA, 29009 Malaga, Spain). Highly sensitive dendrimerbased nanoplasmonic biosensor for drug allergy diagnosis. Biosensors and Bioelectronics,
Volume 66(2015): 115–123
A label-free biosensing strategy for amoxicillin (AX) allergy diagnosis based on the combination
of novel dendrimer-based conjugates and a recently developed nanoplasmonic sensor technology
is reported. Gold nanodisks were functionalized with a custom-designed thiol-endingpolyamido-based dendron (d-BAPAD) peripherally decorated with amoxicilloyl (AXO) groups
(d-BAPAD–AXO) in order to detect specific IgE generated in patient's serum against this
antibiotic during an allergy outbreak. This innovative strategy, which follows a simple one-step
immobilization procedure, shows exceptional results in terms of sensitivity and robustness,
leading to a highly-reproducible and long-term stable surface which allows achieving extremely
low limits of detection. Moreover, the viability of this biosensor approach to analyze human
biological samples has been demonstrated by directly analyzing and quantifying specific antiAX antibodies in patient's serum without any sample pretreatment. An excellent limit of
detection (LoD) of 0.6 ng/mL (i.e. 0.25 kU/L) has been achieved in the evaluation of clinical
samples evidencing the potential of our nanoplasmonic biosensor as an advanced diagnostic tool
to quickly identify allergic patients. The results have been compared and validated with a
conventional clinical immunofluorescence assay (ImmunoCAP test), confirming an excellent
correlation between both techniques. The combination of a novel compact nanoplasmonic
platform and a dendrimer-based strategy provides a highly sensitive label free biosensor
approach with over two times better detectability than conventional SPR. Both the biosensor
device and the carrier structure hold great potential in clinical diagnosis for biomarker analysis
in whole serum samples and other human biological samples.
Keywords: Nanoplasmonic biosensor; Gold nanodisks; Dendrimer; Allergy diagnosis; IgE
quantification; Serum clinical sample; Label-free detection
Changqin Dinga, Yang Tiana, b. (a Department of Chemistry, Tongji University, Siping
Road 1239, Shanghai 200092, People′s Republic of China, b Department of Chemistry, East
China Normal University, North Zhongshan Road 3663, Shanghai 200062, People′s
Republic of China). Gold nanocluster-based fluorescence biosensor for targeted imaging in
cancer cells and ratiometric determination of intracellular pH. Biosensors and
Bioelectronics, Volume 65(2015): 183–190
The dysregulated pH is working as a mark of cancer. It is a challenge for developing a biosensor
for targeted imaging in cancer cells and monitoring of intracellular pH. Here, a ratiometric
fluorescence biosensor for pH determination was developed with targeted imaging into folate
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acceptor (FR)-rich cancer cells at the same time. AuNCs protected by bovine serum albumin
(BSA) worked as reference fluorophore and fluorescein-isothiocyanate (FITC) acted as the
response signal for pH. For targeted imaging of cancer cells, the AuNCs were simultaneously
conjugated with folic acid (FA). The developed ratiometric biosensor can monitor pH with a
wide linear range from 6.0–7.8 with a pKa at 6.84. Under every different pH condition, the probe
showed high selectivity over various metal ions and amino acids with its fluorescence ratio
stayed almost constant (<5%). It also showed good cyclic accuracy when pH switched between
6.0 and 8.0, as well as low cytotoxicity. The AuNC-based inorganic–organic nanohybrid
biosensor showed good cell-permeability, low cytotoxicity, and long-term photostability.
Accordingly, the pH biosensor was employed to gain targeted imaging in FR+ve Hela cells with
FR−ve lung carcinoma cells A549 as comparison, and achieved to monitor the pH changes in
Hela cells.
Keywords: Au nanoclusters; Ratiometric fluorescence biosensor; pH determination; Targeted
imaging; Cancer cells; Folate receptor
Xiaoqiang Liua, Rui Yana, Jiamei Zhanga, Jie Zhua, Danny K.Y. Wongb. (a Institute of
Environmental and Analytical Sciences, College of Chemistry and Chemical Engineering,
Henan University, Kaifeng, Henan Province 475004, PR China, b Department of Chemistry
and Biomolecular Sciences, Macquarie University, Sydney, NSW 2109, Australia).
Evaluation of a carbon nanotube-titanate nanotube nanocomposite as an electrochemical
biosensor scaffold. Biosensors and Bioelectronics, Volume 66(2015): 208–215
A significant aspect of this work is the development of a multi-wall carbon nanotube
(MWCNT)-titanate nanotube (TNT) nanocomposite to serve as a biocompatible scaffold with
high conductivity on a biosensor surface. Unlike other scaffolds consisting of MWCNTs alone
or TNTs alone, the MWCNT–TNT nanocomposite synergistically provides excellent
biocompatibility, good electrical conductivity, low electrochemical interferences and a high
signal-to-noise ratio. For comparison, after characterising a scaffold consisting of MWCNTs
alone, TNTs alone and a MWCNT–TNT nanocomposite using several spectroscopic techniques,
the analytical performance of a horseradish peroxidase (HRP) electrochemical biosensor was
evaluated using cyclic voltammetry and differential pulse voltammetry. The scaffold consisting
of MWCNTs alone displayed a high background charging current, a low signal-to-noise ratio
and distinct electrochemical interference from its surface functional groups. In contrast, the
direct electrochemistry and the catalytic capability of HRP at MWCNT–TNT modified
biosensors towards H2O2was demonstrated to be ~51% and ~144% enhanced, respectively,
compared to those at TNT modified biosensors. Meanwhile, MWCNT–TNT nanocomposite
modified HRP biosensors also exhibited higher sensitivity (4.42 µA mM−1) than TNT modified
HRP biosensors (1.48 µA mM−1). The above superior performance was attributed to the
improved properties of MWCNT–TNT nanocomposite as biosensor scaffold compared to its two
individual components by complementing each component and synergistically sustaining the
characteristic features of each component.
Keywords: MWCNT–TNT nanocomposites; Electrochemical biosensor; Immobilisation
materials; Direct electrochemistry; Catalytic capability
Anh H. Nguyen, Xingyi Ma, Sang Jun Sim. (Department of Chemical and Biological
Engineering, Korea University, Seoul 136-713, Korea). Gold nanostar based biosensor
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detects epigenetic alterations on promoter of real cells. Biosensors and Bioelectronics,
Volume 66(2015): 497–503
Epigenetic changes, particularly in cancer suppressor genes, are novel biomarkers for cancer
diagnostics and therapeutics. However, epigenetic studies should not only provide an estimation
of the amount of 5-methylcytosine, but also examine the presence of epigenetic proteins to
reveal the complete epigenetic alterations for downstream molecular process. The challenge of
natural epigenetics is to unveil key factors of epigenetics in one assay, containing low
concentrations. This would be valuable for the monitoring of early-stage cancer. On the basic of
the nanoplasmonic biosensor, here we report a sensitive sensor to study epigenetics of DNA
promoter. The results show detection limit for dual epigenetic biomarkers methyl-CpG group
and methyl-CpG binding domain protein 2 (MBD2) are one 5-methylcytosine molecule and
125 fM MBD2. Moreover, DNA structure bending, steric competition under interaction of
epigenetic proteins and transcription factors; and epigenetics-mediated suppression of
transcription are observed during epigenetic alterations. This study provides a platform for full
story of epigenetics, as compared with that of methylcytosine-based techniques only.
Keywords: Plasmonic biosensors; Gold nanostars; DNA methylation; Peptide nucleic acid;
Plasmon coupling; Epigenetics
Qingsong Meia, You Lia, Bing Nan Lia, Yong Zhangb. (a Department of Biomedical
Engineering, School of Medical Engineering, Hefei University of Technology, P.O. Box 112,
Tunxi road 193, Hefei, Anhui 230009, China, b Department of Biomedical Engineering,
Faculty of Engineering, National University of Singapore, Block EA #03-12, 9 Engineering
Drive 1, Singapore 117575, Singapore). Oxidative cleavage-based upconversional
nanosensor for visual evaluation of antioxidant activity of drugs. Biosensors and
Bioelectronics, Volume 64(2015): 88–93
In this work, we reported a simple and effective upconversional nanoprobe for selective
detection of hydroxyl radical ( OH) and visual evaluation of OH-scavenging activities of drugs
for the first time. The upconversion luminescence from NaYF4:Yb,Er nanoparticles was first
quenched by carminic acid (CA) through luminescence resonance energy transfer (LRET)
mechanism, and then hydroxyl radical-initiated oxidative cleavage of CA can recover the
luminescence by inhibition of LRET. The nanosensors exhibited high selectivity towards other
reactive oxygen species and many common metal ions with the detection limit down to 0.21 µM,
and displayed a relative standard deviation ranging from 1.17% to 3.13%. More attractively, the
nanosensors have efficiently avoided the interference of autofluorescence upon near-infrared
excitation, and provided a robust platform to study hydroxyl radical scavenging abilities of
several common antioxidants such as tannic acid, ascorbic acid and ferulic acid, and visually
evaluate antioxidant activities of five traditional Chinese medicines by luminescent images. This
newly developed nanosensor could be further exploited for many applications in pharmaceutical,
biomedical and environmental engineering areas.
Keywords: Upconversion; Nanosensor; Carminic acid; Hydroxyl radical; Antioxidant activity
Qingyun Liu, Yanting Yang, Hui Li, Renren Zhu, Qian Shao, Shanguang Yang, Jingjing
Xu. (School of Chemistry and Environmental Engineering, Shandong University of Science
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and Technology, Qingdao 266510, PR China). NiO nanoparticles modified with 5,10,15,20tetrakis(4-carboxyl pheyl)-porphyrin: Promising peroxidase mimetics for H2O2 and
glucose detection. Biosensors and Bioelectronics, Volume 64(2015): 147–153
NiO nanoparticles (NPs) and 5,10,15,20-tetrakis(4-carboxyl pheyl)-porphyrin (H2TCPP)
functionalized NiO nanoparticles (H2TCPP-NiO nanocomposites) have been prepared by a facile
method and characterized by powder X-ray diffraction (XRD), transmission electron microscope
(TEM) and Fourier transform infrared spectra (FTIR), respectively. NiO NPs and H2TCPP-NiO
nanocomposites have been proven to function as peroxidase mimetics that can catalyze the
reaction of peroxidase substrate 3,3′,5,5′-tetramethylbenzidine (TMB) in the presence of H2O2 to
produce a blue color reaction. Kinetic analysis indicated that the catalytic behavior was in accord
with typical Michaelis–Menten kinetics. And these nanoparticles also exhibited strong affinity
for the substrates of 3,3,5,5-tetramethylbiphenyl dihydrochloride (TMB). Experimental results
showed that H2TCPP-NiO NPs exhibited a high sensitivity and a low detection limit towards
H2O2 (8.0×10−6 M). The H2TCPP-NiO NPs/glucose oxidase (GOx)/TMB system provides a
novel colorimetric sensor for glucose and shows good response toward glucose detection over
arrange of 0.05–0.50 mM with a limit of detection 2.0×10−5 M. Fluorescence probe experiments
demonstrated that the peroxidase-like activity of H2TCPP-NiO NPs originated from the
generation of OH radical. Thus it may provide great potential applications in biomedicine,
biotechnology and environmental chemistry.
Keywords: Porphyrin; NiO; Nanocomposite; Peroxidase; Glucose; Colorimetric
Nicha Chartuprayoona, 1, Miluo Zhanga, 1, Wayne Boszea, Yong-Ho Choab, 2, Nosang V.
Myunga, 3. (a Department of Chemical and Environmental Engineering and Center for
Nanoscale Science and Engineering, University of California-Riverside, Riverside, CA
92521, United States, b Department of Fusion Chemical Engineering, Hanyang University,
Ansan, Kyeonggi-do 426-791, Korea). One-dimensional nanostructures based biodetection. Biosensors and Bioelectronics, Volume 63(2015): 432–443
This paper presents a review on recent developments of one-dimensional (1-D) nanostructures
based label-free chemiresistive/chemFET biosensors and the various sensing mechanisms used
for biomolecular detection. The sensor performance including sensitivity, selectivity, and
reliability is compared in terms of material synthesis of the sensor's element, relating surface
functionalization schemes to their properties with respect to selected bioreceptors, its method of
fabrication, and its intended operation. As a final point, we outline the prospects of
chemiresistive/chemFET biosensors and recommend specific advancements in this field.
Keywords: Label-free biosensor; Bioaffinity; ChemFET; Chemiresistive; Sensing mechanism
Yanan Zuoa, b, Guiqiu Chena, b, Guangming Zenga, b, Zhongwu Lia, b, Ming Yana, b, Anwei
Chenc, Zhi Guoa, b, Zhenzhen Huanga, b, Qiong Tana, b. (a College of Environmental Science
and Engineering, Hunan University, Changsha 410082, PR China, b Key Laboratory of
Environmental Biology and Pollution Control (Hunan University), Ministry of Education,
Changsha 410082, PR China, c College of Resources and Environment, Hunan Agricultural
University, Changsha 410128, PR China). Transport, fate, and stimulating impact of silver
nanoparticles on the removal of Cd(II) by Phanerochaete chrysosporium in aqueous
solutions. Journal of Hazardous Materials, Volume 285(2015): 236–244
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Despite the knowledge about increasing discharge of silver nanoparticles (AgNPs) into
wastewater and its potential toxicity to microorganisms, the interaction of AgNPs with heavy
metals in the biological removal process remains poorly understood. This study focused on the
effect of AgNPs (hydrodynamic diameter about 24.3 ± 0.37 nm) on the removal of cadmium
(Cd(II)) by using a model white rot fungus species, Phanerochaete chrysosporium. Results
showed that the biological removal capacity of Cd(II) increased with the concentration of AgNPs
increasing from 0.1 mg/L to 1 mg/L. The maximum removal capacity (4.67 mg/g) was located at
1 mg/L AgNPs, and then decreased with further increasing AgNPs concentration, suggesting that
an appropriate concentration of AgNPs has a stimulating effect on the removal of Cd(II) by P.
chrysosporium instead of an inhibitory effect. Results of Ag+ and total Ag concentrations in the
solutions together with those of SEM and XRD demonstrated that added AgNPs had undergone
oxidative dissolution and transported from the solution to the surface of fungal mycelia (up to
94%). FTIR spectra confirmed that amino, carboxyl, hydroxyl, and other reducing functional
groups were involved in Cd(II) removal, AgNPs transportation, and the reduction of Ag+ to
AgNPs.
Keywords: Silver nanoparticles; Cadmium; Biological removal; White-rot-fungus; Transport
Chengdong Zhanga, Mingzhu Lia, Xu Xub, Na Liub. (a College of Environmental Science
and Engineering, Ministry of Education Key Laboratory of Pollution Processes and
Environmental Criteria, Tianjin Key Laboratory of Environmental Remediation and
Pollution Control, Nankai University, Tianjin 300071, China, b Key Laboratory of
Groundwater Resources and Environment, Ministry of Education, Jilin University,
Changchun 130021, China). Effects of carbon nanotubes on atrazine biodegradation
by Arthrobactersp. Journal of Hazardous Materials, Volume 287(2015): 1–6
The environmental risks of engineered nanoparticles have attracted attention. However, little is
known regarding the effects of carbon nanotubes (CNTs) on the biodegradation and persistence
of organic contaminants in water. We investigated the impacts of pristine and oxidized
multiwalled CNTs on the atrazine biodegradation rate and efficiency using Arthrobacter sp. At a
concentration of 25 mg/L, the CNTs enhanced the biodegradation rate by up to 20%; however, at
a concentration of 100 mg/L, the CNTs decreased the biodegradation rate by up to 50%. The
stimulation effects resulted from enhanced bacterial growth and the overexpression of
degradation genes. The inhibitory effects resulted from the toxicity of the CNTs at high
concentrations. The differences between the two CNTs at tested concentrations were not
significant. The biodegradation efficiency was not impacted by adsorption, and the pre-adsorbed
atrazine on the CNTs was fully biodegraded when the CNT concentration was ≤25 mg/L. This
finding was consistent with the lack of observable desorption hysteresis for atrazine on the tested
CNTs. Our results indicate that CNTs can enhance or inhibit biodegradation through a balance of
two effects: the toxic effects on microbial activity and the effects of the changing bioavailability
that result from adsorption and desorption.
Keywords: Carbon nanotubes; Atrazine; Biodegradation; Adsorption
Claudia Parisi, , Mauro Vigani, Emilio Rodríguez-Cerezo. (European Commission, Joint
Research Centre (JRC), Institute for Prospective Technological Studies (IPTS), Edificio
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Expo, C/Inca Garcilaso 3, 41092 Seville, Spain). Agricultural Nanotechnologies: What are
the current possibilities? ☆ Nanotoday, Volume 10(2) (2015): 124–127
Nanotechnology is recognised by the European Commission as one of its six “Key Enabling
Technologies” that contribute to sustainable competitiveness and growth in several industrial
sectors. The current challenges of sustainability, food security and climate change are engaging
researchers in exploring the field of nanotechnology as new source of key improvements for the
agricultural sector. However, concrete contributions are still uncertain. Despite the numerous
potential advantages of nanotechnology and the growing trends in publications and patents,
agricultural applications have not yet made it to the market. Several factors could explain the
scarcity of commercial applications. On the one hand, industry experts stress that agricultural
nanotechnology does not demonstrate a sufficient economic return to counterbalance the high
initial production investments. On the other hand, new nanotech regulation in the EU might
create regulatory uncertainty for products already on the market and affect public perception.
However, recent studies demonstrate that public opinion is not negative towards nanotechnology
and that the introduction on the market of nanotech products with clear benefits will likely drive
consumer acceptance of more sensitive applications. The rapid progress of nanotechnology in
other key industries may over time be transferred to agricultural applications as well, and
facilitate their development.
Keywords: Nanotechnology; Agriculture; Innovation; Bioeconomy; Regulation; Consumer
perception
Nandita Dasguptaa, 1, Shivendu Ranjana, 1, Deepa Mundekkada, Chidambaram
Ramalingama, 2,, Rishi Shankerb, Ashutosh Kumarb. (a Nano-food Research Group,
Instrumental and Food Analysis Laboratory, Division of Industrial Biotechnology, School
of Bio Sciences and Technology, VIT University, Vellore, Tamil Nadu, India, b Institute of
Life Sciences, School of Science and Technology, Ahmedabad University, Ahmedabad,
Gujrat, India). Nanotechnology in agro-food: From field to plate. Food Research
International, Volume 69(2015): 381–400
Application of nanotechnology in the agro-food sector is one of the fastest growing fields in
nano-research. The increase in number of the publications, patents and intellectual property
rights in the field of nano-agri-food and recent research trends in food processing, packaging,
nutraceutical delivery, quality control and functional food is by itself an evidence of the above
statement. Government organizations, scientists, inventors as well as industries are coming up
with new techniques, protocols and products that have a direct application of nanotechnology in
agriculture and food products.
This review provides a detailed overview of the application of nanotechnology in the field of
agriculture, and food science & technology. Additionally, a brief idea about the classification of
nanomaterials, synthesis and characterization techniques is discussed. Some exciting thoughts
are also discussed on nanotechnological applications in agricultural practices including nano-agri
for enhanced productivity, agricultural water quality management (WQM), product processing,
storage and quality control with nano-sensors. The risk assessment and safety concerns with
respect to nano agro-food research have also been highlighted.
Keywords: Nanotechnology; Agriculture; Water quality management (WQM); Food science;
Research trends
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Biomimicry
Ugutz Unzueta*, María Virtudes Céspedes*, Esther Vázquez, Neus Ferrer-Miralles,
Ramón Mangues, Antonio Villaverde. (Institut de Biotecnologia i de Biomedicina,
Universitat Autònoma de Barcelona, Bellaterra, 08193 Barcelona, Spain, Departament de
Genètica i de Microbiologia, Universitat Autònoma de Barcelona, Bellaterra, 08193
Barcelona, Spain, CIBER de Bioingeniería, Biomateriales y Nanomedicina (CIBER-BBN),
Bellaterra, 08193 Barcelona, Spain, CIBER de Bioingeniería, Biomateriales y
Nanomedicina (CIBER-BBN), Bellaterra, 08193 Barcelona, Spain, Oncogenesis and
Antitumor Drug Group, Biomedical Research Institute Sant Pau (IIB-SantPau), Hospital
de la Santa Creu i Sant Pau, Sant Antoni Maria Claret, 167, 08025 Barcelona, Spain).
Towards protein-based viral mimetics for cancer therapies. Trends in Biotechnology,
Volume 33(5) (2015): 253–258
High resistance and recurrence rates, together with elevated drug clearance, compel the use of
maximum-tolerated drug doses in cancer therapy, resulting in high-grade toxicities and limited
clinical applicability. Promoting active drug accumulation in tumor tissues would minimize such
issues and improve therapeutic outcomes. A new class of therapeutic drugs suitable for the task
has emerged based on the concept of virus-mimetic nanocarriers, or ‘artificial viruses’. Among
the spectrum of materials under exploration in nanocarrier research, proteins offer unparalleled
structural and functional versatility for designing virus-like molecular vehicles. By exhibiting
‘smart’ functions and biomimetic traits, protein-based nanocarriers will be a step ahead of the
conventional drug–protein conjugates already in the clinic in ensuring efficient delivery of
passenger antitumor drugs.
Keywords:
protein
nanoparticles, drug
engineering, targeted therapy

delivery, biomaterials, biomimetics, protein

Wendy Chua, Yuanchao Zhanga, b, Da Lia, Colin J. Barrowa, Hongbin Wangc, Wenrong
Yanga, c. (a School of Life and Environmental Sciences, Deakin University, Vic. 3217,
Australia, b College of Chemistry and Chemical Engineering, Ocean University of China,
Qingdao 266100, China, c School of Chemistry and Biotechnology, Yunnan Minzu
University, Kunming 650031, China). A biomimetic sensor for the detection of lead in
water. Biosensors and Bioelectronics, Volume 67(2015): 621–624
The monitoring of lead (II) ions (Pb2+) in water is essential for both human health and the
environment. Herein, a simple yet innovative biosensor for Pb2+ detection is presented. The
sensor is developed by the self-assembly of gold nanoparticles (GNPs) core–satellite structure
using naturally occurring tripeptide glutathione (GSH) as linker. The addition of Pb2+ caused a
red-to-blue color change and the localized surface plasmon resonance (LSPR) band was shifted
to ca. 650 nm. The limit of detection (LOD) is found to be 47.6 nM (9.9 ppb) by UV–vis
spectroscopy with high selectivity against other heavy metals. This method offers a new strategy
for heavy metal detection using functionalized GNPs.
Keywords: Gold nanoparticle; Core–satellite; Self-assembly; Lead; Glutathione; Colorimetric
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