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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 sixteen 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 29th 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 December, 2016. 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.
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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
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.

8
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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.
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
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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.

10
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ABBREVIATIONS USED IN ADDRESSES AND CITED JOURNALS
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Bioaccumulation
Marko D. Prokić,
Slavica S. Borković-Mitić,
Imre I. Krizmanić,
Jelena J. Mutić,
Jelena Đ. Trifković, Jelena P. Gavrić, Svetlana G. Despotović, Branka R. Gavrilović,
Tijana B. Radovanović, Slađan Z. Pavlović, Zorica S. Saičić. (1Department of Physiology,
Institute for Biological Research “Siniša Stanković”University of Belgrade Belgrade,
Serbia, 2.Faculty of Biology, Institute of ZoologyUniversity of Belgrade Belgrade, Serbia,
3.Faculty of Chemistry University of Belgrade Belgrade, Serbia). Bioaccumulation and
effects of metals on oxidative stress and neurotoxicity parameters in the frogs from
the Pelophylax esculentus complex. Ecotoxicology, Volume 25(8) (2016):1531–1542
Metals are involved in the formation of reactive oxygen species and can induce oxidative stress.
The aim of this study was to assess the effects of several metals on oxidative stress in the skin
and muscle of the Pelophylax esculentus “complex” frogs (parental species Pelophylax
ridibundus, Pelophylax lessonae, and their hybrid Pelophylax esculentus) that inhabit the
wetland Obedska Bara in Serbia, and the potential use of these species as bioindicator organisms
in biomonitoring studies. The biomarkers of oxidative stress (SOD, CAT, GSH-Px, GR, GST
activities and GSH, SH concentrations) and cholinesterase activity were investigated. The
concentrations of nine metals (Fe, Cu, Zn, As, Cd, Cr, Hg, Ni, and Pb) were measured in the
water and tissues. Correlations were established between metals and biomarkers in the tissues.
The results of metal accumulation distinguished the skin of P. lessonae and muscle of P.
ridibundus from other P. esculentus complex species. The oxidative stress biomarkers observed
in P. ridibundus and P. esculentus had greater similarity than in P. lessonae. The P.
lessonaedisplayed the highest number of correlations between biomarkers and metals. The
results of tissue responses revealed that skin was more susceptible to metal-induced oxidative
stress, with only exception of As. In the light of these findings, we can suggest the use of P.
esculentuscomplex species as a biomonitoring species in studies of metal accumulation and
metal-induced oxidative stress, but with special emphasis on P. lessonae.
Keywords: Antioxidative defense system; Bioaccumulation; Frogs; Metals; Oxidative stress;
Pelophylax esculentus complex
Xiaoming Wan, Mei Lei, Tongbin Chen. (Institute of Geographic Sciences and Natural
Resources Research Chinese Academy of Sciences Beijingm China). Interaction of As and
Sb in the hyperaccumulatorPteris vittata L.: changes in As and Sb speciation by XANES.
Environmental Science and Pollution Research, Volume 23, (19) (2016): 19173–19181.
Arsenic (As) and antimony (Sb) are chemical analogs that display similar characteristics in the
environment. The As hyperaccumulator Pteris vittata L. is a potential As–Sb co-accumulating
species. However, when this plant is exposed to different As and Sb speciation, the associated
accumulating mechanisms and subsequent assimilation processes of As and Sb remain unclear.
A 2-week hydroponic experiment was conducted by exposing P. vittata to single AsIII, AsV,
SbIII, and SbV or the co-existence of AsIII and SbIII and AsV and SbV. P. vittata could coaccumulate As and Sb in the pinna (>1000 mg kg−1) with high translocation (>1) of As and Sb
from the root to the pinna. P. vittata displayed apparent preference to the trivalent speciation of
As and Sb than to the pentavalent speciation. Under the single exposure of AsIII or SbIII, the
pinna concentration of As and Sb was 84 and 765 % higher than that under the single exposure
of AsV or SbV, respectively. Despite the provided As speciation, the main speciation of As in
the root was AsV, whereas the main speciation of As in the pinna was AsIII. The Sb in the roots
comprised SbV and SbIII when exposed to SbV but was exclusively SbIII when exposed to
14
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SbIII. The Sb in the pinna was a mixture of SbV and SbIII regardless of the provided Sb
speciation. Compared with the single exposure of As, the co-existence of As and Sb increased
the As concentration in the pinna of P. vittata by 50–66 %, accompanied by a significant
increase in the AsIII percentage in the root. Compared with the single exposure of Sb, the coexistence of Sb and As also increased the Sb concentration in the pinna by 51–100 %, but no
significant change in Sb speciation was found in P. vittata.
Keywords: Antimony; Arsenic; Pteris vittata; Speciation; Transformation
Ivan Širić, Miha Humar, Ante Kasap, Ivica Kos, Boro Mioč, Franc Pohleven.
(1.Department of Animal Science and Technology, Faculty of AgricultureUniversity of
Zagreb, Zagreb, Croatia. 2.Department of Wood Science and Technology, Biotechnical
Faculty, University of Ljubljana, Ljubljan, Slovenia.) Heavy metal bioaccumulation by
wild edible saprophytic and ectomycorrhizal mushrooms. Environmental Science and
Pollution Research, Volume 23, (18), (2016): 18239–18252.
Heavy metals cause serious problems in the environment, and they can be accumulated in
organisms, especially in the higher fungi. The concentration of Ni, Cr, Pb, Cd, and Hg in 10
species of edible mushrooms in Medvednica Nature Park, Croatia was therefore determined. In
addition, the similarity between the studied species was determined by cluster analysis based on
concentrations of the aforementioned metals in the fruiting bodies. The contents of nickel,
chromium, lead, cadmium, and mercury in the fruiting bodies of mushrooms were obtained by
X-ray fluorescence spectrometry. The highest concentrations of Ni (3.62 mg kg−1), Cr
(3.01 mg kg−1), and Cd (2.67 mg kg−1) were determined in Agaricus campestris. The highest
concentration of Pb (1.67 mg kg−1) was determined in Macrolepiota procera, and the highest
concentration of Hg (2.39 mg kg−1) was determined in Boletus edulis. The concentration of all
heavy metals significantly differed (p < 0.001) between examined saprophytic and
ectomycorrhizal mushrooms. Considering anatomical part of the fruiting body (cap-stipe), a
considerably higher concentration of the analyzed elements was found in the cap for all
mushroom species. According to calculated bioconcentration factors, all the examined species
were found to be bioexclusors of Ni, Cr, and Pb and bioaccumulators of Cd and Hg. Cluster
analysis performed on the basis of the accumulation of the studied metals revealed great
phenotypic similarity of mushroom species belonging to the same genus and partial similarity of
species of the same ecological affiliation.
Keywords: Heavy metal; Edible mushrooms; Bioaccumulation potential; Ecology
Lin Tao, Jiang-Ping Wu, Hui Zhi, Ying Zhang, Zi-He Ren, Xiao-Jun Luo, Bi-Xian Mai.
(1.State Key Laboratory of Organic Geochemistry and Guangdong Key Laboratory of
Environmental Resources Utilization and Protection Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences Guangzhou, China. 2.The First Affiliated HospitalSun Yatsen University Guangzhou, China,3.The Pearl River Water Environment Monitoring
Center Guangzhou, China). Aquatic bioaccumulation and trophic transfer of
tetrabromobisphenol-A flame retardant introduced from a typical e-waste recycling site.
Environmental Science and Pollution Research. Volume 23,(14) ,(2016): 14663–14670.
While the flame retardant chemical, tetrabromobisphenol-A (TBBP-A), has been frequently
detected in the environment, knowledge regarding its species-specific bioaccumulation and
trophic transfer is limited, especially in the highly contaminated sites. In this study, the
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components of an aquatic food web, including two invertebrates, two prey fish, and one predator
fish, collected from a natural pond at an electronic waste (e-waste) recycling site in South China
were analyzed for TBBP-A, using liquid chromatography-tandem mass spectrometry. The
aquatic species had TBBP-A concentrations ranging from 350 to 1970 pg/g wet weight, with
higher concentrations in the invertebrates relative to the fish species. Field-determined
bioaccumulation factors of TBBP-A in the two aquatic invertebrates were nearly or greater than
5000, suggesting that TBBP-A is highly bioaccumulative in the two species. The lipidnormalized concentrations of TBBP-A in the aquatic species were negatively correlated with the
trophic levels determined from stable nitrogen isotope (δ15N) (r = −0.82, p = 0.09), indicating
that this compound experienced trophic dilution in the current food web.
Keywords: Tetrabromobisphenol-A (TBBP-A); Brominated flame retardants; Aquatic food
web; Trophic transfer; Electronic waste
Farzaneh Garousi Béla Kovács. Dávid Andrási, Szilvia Veres. (1.Faculty of Agricultural
and Food Sciences and Environmental Management, Institute of Food ScienceUniversity of
DebrecenDebrecenHungary, 2.Department of Agricultural Botany, Crop Physiology and
BiotechnologyUniversity of Debrecen,Faculty of Agricultural and Food Sciences and
Environmental Management, Institute of Crop SciencesDebrecenHungary). Selenium
Phytoaccumulation by Sunflower Plants under Hydroponic Conditions. Water, Air, & Soil
Pollution, Volume 227 (2016): 382.
Selenium is an essential trace element for many organisms, including humans, but it is
bioaccumulative and toxic at higher than homeostatic levels. Both selenium deficiency and
toxicity are problems around the world. Mines, coal-fired power plants, oil refineries, and
agriculture are important examples of anthropogenic sources, generating contaminated waters,
and wastewaters. For reasons of human health and ecotoxicity, selenium concentration has to be
controlled in drinking-water and in wastewater, as it is a potential pollutant of water bodies. In
this regard, in the present study, the ability of sunflower (Helianthus annuus L.) to tolerate and
accumulate selenium was assessed in hydroponic culture as a model of rhizofiltration system.
Selenium content and the chlorophyll parameters of sunflower plant treated using different
concentrations of selenium in two forms of sodium selenite and sodium selenate were measured
to clarify (1) the response of sunflower to selenium tolerance capacity and (2) the relationship
between selenium, chlorophyll fluorescence parameters, and photosynthetic pigments contents.
The results showed that selenium content in sunflower plants significantly increased by
increasing added selenium levels. Furthermore, Chl a and b were not impaired after 3 weeks
from selenium exposure up to 3 mg L−1 for both selenite and selenate. Moreover, sunflower
plants have a high selenium tolerance capacity for hydroponic clean-up. Translocation of
selenate from sunflower roots to shoots was easier comparing with selenite in concept of
phytoremediation processes.
Keywords: Selenium; Phytoaccumulation; Sunflower; Chlorophyll parameters; Hydroponic
culture

Bioremediation
J. F. Gutiérrez-Corona, P. Romo-Rodríguez, F. Santos-Escobar, A. E. Espino-Saldaña,
H. Hernández-Escoto. (1Departamento de Biología, DCNE Universidad de Guanajuato
Guanajuato, Mexico, 2.Departamento de Ingeniería Química, DCNE Universidad de
Guanajuato Guanajuato, Mexico, 3.Laboratorio de Neurobiología Molecular y Celular,
16
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Departamento de Neurobiología Celular y MolecularInstituto de Neurobiología Querétaro,
Mexico). Microbial interactions with chromium: basic biological processes and
applications in environmental biotechnology. World Journal of Microbiology and
Biotechnology, Volume, 32(2016) : 191
Chromium (Cr) is a highly toxic metal for microorganisms as well as plants and animal cells.
Due to its widespread industrial use, Cr has become a serious pollutant in diverse environmental
settings. The hexavalent form of the metal, Cr(VI), is considered a more toxic species than the
relatively innocuous and less mobile Cr(III) form. The study of the interactions between
microorganisms and Cr has been helpful to unravel the mechanisms allowing organisms to
survive in the presence of high concentrations of Cr(VI) and to detoxify and remove the
oxyanion. Various mechanisms of interactions with Cr have been identified in diverse species of
bacteria and fungi, including biosorption, bioaccumulation, reduction of Cr(VI) to Cr(III), and
chromate efflux. Some of these systems have been proposed as potential biotechnological tools
for the bioremediation of Cr pollution using bioreactors or by in situ treatments. In this review,
the interactions of microorganisms with Cr are summarised, emphasising the importance of new
research avenues using advanced methodologies, including proteomic, transcriptomic, and
metabolomic analyses, as well as the use of techniques based on X-ray absorption spectroscopy
and electron paramagnetic resonance spectroscopy.
Keywords: Chromium
Bioremediation

contamination;

Microbial

Cr(VI)

reduction

and

absorption;

Christopher Chibueze Azubuike, Chioma Blaise Chikere, Gideon Chijioke
Okpokwasili. (Department of Microbiology, Faculty of Science University of Port Harcourt
Port Harcourt, Nigeria). Bioremediation techniques–classification based on site of
application: principles, advantages, limitations and prospects. World Journal of
Microbiology and Biotechnology, Volume 32 (2016) :180
Environmental pollution has been on the rise in the past few decades owing to increased human
activities on energy reservoirs, unsafe agricultural practices and rapid industrialization. Amongst
the pollutants that are of environmental and public health concerns due to their toxicities are:
heavy metals, nuclear wastes, pesticides, green house gases, and hydrocarbons. Remediation of
polluted sites using microbial process (bioremediation) has proven effective and reliable due to
its eco-friendly features. Bioremediation can either be carried out ex situ or in situ, depending on
several factors, which include but not limited to cost, site characteristics, type and concentration
of pollutants. Generally, ex situ techniques apparently are more expensive compared to in situ
techniques as a result of additional cost attributable to excavation. However, cost of on-site
installation of equipment, and inability to effectively visualize and control the subsurface of
polluted sites are of major concerns when carrying out in situ bioremediation. Therefore,
choosing appropriate bioremediation technique, which will effectively reduce pollutant
concentrations to an innocuous state, is crucial for a successful bioremediation project.
Furthermore, the two major approaches to enhance bioremediation are biostimulation and
bioaugmentation provided that environmental factors, which determine the success of
bioremediation, are maintained at optimal range. This review provides more insight into the two
major bioremediation techniques, their principles, advantages, limitations and prospects.
Keywords: Bioremediation; Environment; Pollutants; Techniques
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Möritz Velásquez-Riaño & Holman D. Benavides-Otaya. (Facultad de Ingeniería,
Universidad El Bosque, Bogotá, Colombia). Bioremediation techniques applied to aqueous
media contaminated with mercury. Critical Reviews in Biotechnology, Volume 36(6)
(2016): 1124-1130
In recent years, the environmental and human health impacts of mercury contamination have
driven the search for alternative, eco-efficient techniques different from the traditional
physicochemical methods for treating this metal. One of these alternative processes is
bioremediation. A comprehensive analysis of the different variables that can affect this process
is presented. It focuses on determining the effectiveness of different techniques of
bioremediation, with a specific consideration of three variables: the removal percentage, time
needed for bioremediation and initial concentration of mercury to be treated in an aqueous
medium.
Keywords: Aqueous media, bioremediation, effluent, mercury, phytoremediation
Georgios Koutrotsios,
Evangelia Larou,
Konstantinos C. Mountzouris,
Georgios I.
Zervakis. (1. Laboratory of General and Agricultural MicrobiologyAgricultural
University of Athens Athens, Greece, 2.Department of Nutritional Physiology and Feeding
Agricultural University of Athens Athens, Greece). Detoxification of Olive Mill
Wastewater and Bioconversion of Olive Crop Residues into High-Value-Added Biomass by
the Choice Edible Mushroom Hericium erinaceus. Applied Biochemistry and
Biotechnology, Volume 180(2) (2016):195–209
Environmentally acceptable disposal of olive cultivation residues (e.g., olive prunings; olive
pruning residues (OLPR)) and olive mill wastes is of paramount importance since they are
generated in huge quantities within a short time. Moreover, olive mill wastewater (OMW) or
sludge-like effluents (“alperujo”; two-phase olive mill waste (TPOMW)) are highly
biotoxic.Hericium erinaceus is a white-rot fungus which produces choice edible mushrooms on
substrates rich in lignocellulosics, and its suitability for the treatment of olive by-products was
examined for the first time. Fungal growth resulted in a notable reduction of OMW’s pollution
parameters (i.e., 65 % decolorization, 47 % total phenolic reduction, and 52 % phytotoxicity
decrease) and correlated with laccase and manganese peroxidase activities. Solid-state
fermentation of various mixtures of OLPR, TPOMW, and beech sawdust (control) by H.
erinaceus qualified OLPR in subsequent cultivation experiments, where it exhibited high
mushroom yields and biological efficiency (31 %). Analyses of proximate composition and
bioactive compound content revealed that mushrooms deriving from OLPR substrates showed
significantly higher crude fat, total glucan, β-glucan, total phenolics, and ferric-reducing
antioxidant potential values than the control. H. erinaceus demonstrated the potential to detoxify
OMW and bioconvert OLPR into high-quality biomass, and hence, this fungus could be
successfully exploited for the treatment of such by-products.
Keywords: Lion’s Mane; Mushroom cultivation; Degradation of lignocellulosic; Alperujo;
Olive mill waste; Pruning residue; Fungal glucan; Antioxidant; Phenolics
Eleonora Ciandrini1,
Raffaella Campana,
Luca Casettari,
Diego R. Perinelli,
2
Laura Fagioli, Anita Manti, Giovanni Filippo Palmieri , Stefano Papa, Wally Baffone.
(1Department of Biomolecular Sciences, Division of Toxicological, Hygiene and
Environmental Sciences University of Urbino “Carlo Bo”Urbino, Italy, 2.School of
Pharmacy University of Camerino Camerino, Italy). Characterization of biosurfactants
produced byLactobacillus spp. and their activity against oral streptococci biofilm. Applied
Microbiology and Biotechnology, Volume 100(15) (2016): 6767–6777
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Lactic acid bacteria (LAB) can interfere with pathogens through different mechanisms; one is
the production of biosurfactants, a group of surface-active molecules, which inhibit the growth
of potential pathogens. In the present study, biosurfactants produced by Lactobacillus
reuteriDSM 17938, Lactobacillus acidophilus DDS-1, Lactobacillus rhamnosus ATCC 53103,
andLactobacillus paracasei B21060 were dialyzed (1 and 6 kDa) and characterized in term of
reduction of surface tension and emulsifying activity. Then, aliquots of the different dialyzed
biosurfactants were added to Streptococcus mutans ATCC 25175 and Streptococcus
oralisATCC 9811 in the culture medium during the formation of biofilm on titanium surface and
the efficacy was determined by agar plate count, biomass analyses, and flow cytometry.
Dialyzed biosurfactants showed abilities to reduce surface tension and to emulsifying paraffin
oil. Moreover, they significantly inhibited the adhesion and biofilm formation on titanium
surface of S. mutans and S. oralis in a dose-dependent way, as demonstrated by the remarkable
decrease of cfu/ml values and biomass production. The antimicrobial properties observed for
dialyzed biosurfactants produced by the tested lactobacilli opens future prospects for their use
against microorganisms responsible of oral diseases.
Keywords: Biosurfactants; Lactobacillus; Chemical characterization; Oral streptococci;
Biofilm formation percentages
Minghui Wu, Yongan Xu, Wenbo Ding, Yuanyuan Li, Heng Xu. (1.Key Laboratory of Bioresources and Eco-environment (Ministry of Education), College of Life Sciences Sichuan
University Chengdu China, 2.School of International Business Southwestern University of
Finance and Economics Chengdu China). Mycoremediation of manganese and
phenanthrene by Pleurotus eryngii mycelium enhanced by Tween 80 and saponin. Applied
Microbiology and Biotechnology, Volume 100 (16) (2016): 7249–7261.
Bioremediation of areas co-contaminated with metals and polycyclic aromatic hydrocarbons
(PAHs) by mushrooms has attracted considerable attention in recent years. In this
study,Pleurotus eryngii was introduced for the removal of Mn and phenanthrene (Phe) from
potato liquid medium (PDL) simultaneously. Effects of Tween 80 and saponin on P.
eryngii growth together with Mn uptake as well as Phe removal were investigated. Although
pollutants had a negative effect on mycelial morphology and growth, P. eryngii could still
tolerate and remove Mn and Phe. Tween 80 increased removal of Mn and Phe through increase
of P. eryngii growth, Phe solubility, pollutants bioavailability, and specific surface area of
mycelium pellets, moreover, the activities of manganese peroxidase (MnP) and laccase, which
played an important role on PAHs biodegradation. The maximal removal of Mn and Phe was
achieved (92.17 and 93.85 % after 15 days incubation, respectively) with 0.6 g L−1 Tween 80.
Treatments with saponin markedly inhibited P. eryngii growth (50.17–66.32 % lower relative to
control) due to its fungistatic activity. Nevertheless, saponin could slightly enhance Phe removal
through increasing solubility of Phe, and Phe removal rate varied from 80.53 to 87.06 % in
saponin treatments. Joint stress of Mn and Phe induced a strong antioxidative response, and
superoxide dismutase (SOD) activity decreased in surfactants-treated mycelium compared with
control. Generally, Tween 80 was more suitable for strengthening mycoremediation by P.
eryngii than saponin, and could be a promising alternative for the remediation of heavy metals
and PAHs co-contaminated sites by mushrooms.
Keywords: Co-contamination; Manganese; Phenanthrene; Pleurotus eryngii; Surfactantenhanced mycoremediation.
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Xiao-kui Ma, Ning Ding, Eric Charles Peterson, Andrew J. Daugulis. (1.Key Laboratory of
Ministry of Education for Medicinal Resources and Natural Pharmaceutical Chemistry,
National Engineering Laboratory for Resource Developing of Endangered Crude Drugs in
Northwest of China, College of Life Science Shaanxi Normal University Xi’anPeople’s
Republic of China. 2.Industrial Microbiology Universidad Icesi Cali Colombia.
3.Department of Chemical Engineering Queen’s University Kingston Canada). Heavy
metals species affect fungal-bacterial synergism during the bioremediation of fluoranthene.
Applied Microbiology and Biotechnology Volume 100 (17) (2016): 7741–7750.
The co-occurrence of polycyclic aromatic hydrocarbons (PAHs) with heavy metals (HMs) is
very common in contaminated soils, but the influence of HMs on fungal-bacterial synergism
during PAH bioremediation has not been investigated. The bioremediation of fluoranthenecontaminated sand using co-cultures of Acremonium sp. P0997 and Bacillus subtilis showed
increases of 109.4 and 9.8 % in degradation compared to pure bacterial and fungal cultures,
respectively, removing 64.1 ± 1.4 % fluoanthene in total. The presence of Cu2+ reduced
fluoranthene removal to 53.7 ± 1.7 %, while inhibiting bacterial growth, and reducing
translocation of bacteria on fungal hyphae by 49.5 %, in terms of the bacterial translocation
ratio. Cu2+ reduced bacterial diffusion by 46.8 and 31.9 %, as reflected by D (a bulk random
motility diffusional coefficient) and Deff (the effective one-dimensional diffusion coefficient)
compared to the control without HM supplementation, respectively. However, Mn2+ resulted in a
78.2 ± 1.9 % fluoranthene degradation, representing an increase of 21.9 %, while enhancing
bacterial growth and bacterial translocation on fungal hyphae, showing a 12.0 % increase in
translocation ratio, with no observable impact on D and Deff. Hence, the presence of HMs has
been shown to affect fungal-bacterial synergism in PAH degradation, and this effect differs with
HM species.
Keywords: Fungal-bacterial synergism; Heavy metals species; Bioremediation; Bacterial
movement; Fungal highway
Yaoning Chen , Shuang Ma, Yuanping Li, Ming Yan, Guangming Zeng, Jiachao Zhang,
Jie Zhang, Xuebin Tan. (1.College of Environmental Science and Engineering Hunan
University Changsha People’s Republic of China. 2.Key Laboratory of Environmental
Biology and Pollution Control (Hunan University), Ministry of Education Changsha
People’s Republic of China. 3.College of Municipal and Mapping Engineering Hunan City
University Yiyang People’s Republic of China. 4.College of Resources and Environment
Hunan Agricultural University Changsha People’s Republic of China). Microbiological
study on bioremediation of 2,2′,4,4′-tetrabromodiphenyl ether (BDE-47) contaminated soil
by agricultural waste composting. Applied Microbiology and Biotechnology Volume 100
(22) (2016): 9709–9718.
This paper studied the degradation of 2,2′,4,4′-tetrabromodiphenyl ether (BDE-47) in
contaminated soil under composting and natural conditions, respectively. BDE-47 residue in
agricultural waste-composting pile was determined during 45-day composting. The microbial
communities were determined by polymerase chain reaction–denaturing gradient gel
electrophoresis (PCR-DGGE), and the relationships between the DGGE results and physicochemical parameters were evaluated by redundancy analysis (RDA) and heatmap-clustering
analysis. The results showed that the degradation rate of BDE-47 was significantly higher in
agricultural waste-composting pile compared with control group, which was enhanced up to
almost 15 % at the end of composting. There were different environmental factors which
affected the distribution of composting bacterial and fungal communities. The bacterial
20
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community composition was more significantly affected by the addition of BDE-47 compared
with other physico-chemical parameters, and BDE-47 had stronger influences on bacterial
community than fungal community during the composting. Meanwhile, the most variation in
distribution of fungal community was explained by pile temperature.
Keywords: BDE-47; Degradation; Contaminated soil; Composting; PCR-DGGE; Community
composition
I. P. F. M. Montenegro,
A. P. Mucha,
I. Reis,
P. Rodrigues,
C. M. R. Almeida.
(CIMAR/CIIMAR—Centro Interdisciplinar de Investigação Marinha e Ambiental
Universidade do Porto, Porto, Portugal). Effect of petroleum hydrocarbons in copper
phytoremediation by a salt marsh plant (Juncus maritimus) and the role of autochthonous
bioaugmentation. Environmental Science and Pollution Research, Volume 23 (19) (2016):
19471–19480.
This work aimed to investigate, under controlled but environmental relevant conditions, the
effects of the presence of both inorganic and organic contaminants (copper and petroleum
hydrocarbons) on phytoremediation potential of the salt marsh plant Juncus maritimus.
Moreover, bioaugmentation, with an autochthonous microbial consortium (AMC) resistant to
Cu, was tested, aiming an increase in the remediation potential of this plant in the presence of a
co-contamination. Salt marsh plants with sediment attached to their roots were collected, placed
in vessels, and kept in greenhouses, under tidal simulation. Sediments were contaminated with
Cu and petroleum, and the AMC was added to half of the vessels. After 5 months, plants
accumulated significant amounts of Cu but only in belowground structures. The amount of Cu
was even higher in the presence of petroleum. AMC addition increased Cu accumulation in
belowground
tissues,
despite
decreasing
Cu
bioavailability,
promoting J.
maritimus phytostabilization potential. Therefore, J. maritimus has potential to phytoremediate
co-contaminated sediments, and autochthonous bioaugmentation can be a valuable strategy for
the recovery and management of moderately impacted estuaries. This approach can contribute
for a sustainable use of the environmental resources.
Keywords: Phytoremediation; Bioremediation; Co-contaminated soil; Copper; Petroleum;
Juncus maritimus.
Polina Geva, Rotem Kahta, Faina Nakonechny, Stella Aronov, Marina Nisnevitch.
(1.Department of Chemical Engineering, Biotechnology and Materials Ariel University
ArielIsrael. 2.Department of Molecular BiologyAriel UniversityArielIsrael). Increased
copper bioremediation ability of new transgenic and adapted Saccharomyces
cerevisiaestrains. Environmental Science and Pollution Research, Volume 23, (19) (2016):
19613–19625.
Environmental pollution with heavy metals is a very serious ecological problem, which can be
solved by bioremediation of metal ions by microorganisms. Yeast cells,
especiallySaccharomyces cerevisiae, are known to exhibit a good natural ability to remove
heavy metal ions from an aqueous phase. In the present work, an attempt was made to increase
the copper-binding properties of S. cerevisiae. For this purpose, new strains of S. cerevisiae were
produced by construction and integration of recombinant human MT2 and GFP-hMT2 genes
into yeast cells. The ySA4001 strain expressed GFP-hMT2p under the constitutive
pADH1 promoter and the ySA4002 and ySA4003 strains expressed hMT2 and GFP-hMT2 under
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the inducible pCUP1promoter. An additional yMNWTA01 strain was obtained by adaptation of
the BY4743 wild typeS. cerevisiae strain to high copper concentrations. The yMNWTA01,
ySA4002, and ySA4003 strains exhibited an enhanced ability for copper ion bioremediation.
Keywords: Bioremediation; Human metallothionein MT2; Cell adaptation; Copper ions;
Saccharomyces cerevisiae.
Gaëlle Guesdon, Ana de Santiago-Martín, Rosa Galvez-Cloutier. (Département de Génie
civil et Génie des eaux, Faculté de Sciences et de Génie Université Laval, Pavillon AdrienPouliot Québec, Canada). Phytodesalinization potential of Typha angustifolia, Juncus
maritimus, and Eleocharis palustris for removal of de-icing salts from runoff water.
Environmental Science and Pollution Research, Volume 23 (19) (2016): 19634–19644.
Typha angustifolia, Juncus maritimus, and Eleocharis palustris were evaluated for de-icing salt
removal from runoff water. Plants were exposed to a range of de-icing salt levels (0.2, 0.7, 4, 8,
and 13 dS m−1) in laboratory-scale subsurface constructed wetlands (CWs) for 2 months under
greenhouse conditions. Effluent characteristics, plant height, biomass, and Cl and Na removal
rates and uptake were monitored. More water volume was retained in CWs of T.
angustifolia (∼60 %) than of J. maritimus and E. palustris (∼37.5 %), which accounted for the
electrical conductivity increase in effluents (1.3–1.9-fold). Based on the NaCl removal rate, T.
angustifolia showed the greatest phytodesalinization ability (31–60 %) with the highest removal
at the lowest salt levels (0.2–0.7 dS m−1), followed by J. maritimus (22–36 %) without
differences in removal among levels, and E. palustris (3–26 %) presenting a removal rate highly
decreased with increasing salt levels. Plant height and biomass were stimulated at low de-icing
salt levels, but, at higher levels, T. angustifolia and E. palustris growth was inhibited (tolerance
index ∼67 and 10 %, respectively, in the worst cases). Salt amounts in aboveground biomass in
g m−2 differed among levels and ranged as follows: 13.6–29.1 (Cl), 4.2–9.3 (Na; T. angustifolia);
7.0–12.0 (Cl), 2.7–6.4 (Na; J. maritimus); and 0.9–7.6 (Cl), 0.3–1.6 (Na; E. palustris). Chloride
and Na translocation decreased with de-icing salt increase in T. angustifolia, while no significant
differences were found in J. maritimus, which is interesting for harvesting purposes.
Keywords: De-icing salts; Road runoff; Constructed wetland; Phytodesalinization; NaCl
removal; Halophytes; Salt-tolerant plants
Karina I. Paredes-Páliz, Miguel A. Caviedes, Bouchra Doukkali, Enrique Mateos-Naranjo,
Ignacio D. Rodríguez-Llorente, Eloísa Pajuelo. (1.Departamento de Microbiología y
Parasitología, Facultad de Farmacia Universidad de Sevilla Sevilla Spain. 2.Departamento
de Biología Vegetal y Ecología, Facultad de Biología Universidad de Sevilla Sevilla, Spain).
Screening beneficial rhizobacteria from Spartina maritima for phytoremediation of metal
polluted salt marshes: comparison of gram-positive and gram-negative strains.
Environmental Science and Pollution Research, Volume 23 (19) (2016): 19825–19837.
The aim of our work was the isolation and characterization of bacteria from the rhizosphere
ofSpartina maritima in the metal contaminated Odiel estuary (Huelva, SW Spain). From 25
strains, 84 % were identified as gram-positive, particularly Staphylococcus and Bacillus. Gramnegative bacteria were represented by Pantoea and Salmonella. Salt and heavy metal tolerance,
metal bioabsorption, plant growth promoting (PGP) properties, and biofilm formation were
investigated in the bacterial collection. Despite the higher abundance of gram-positive bacteria,
gram-negative isolates displayed higher tolerance toward metal(loid)s (As, Cu, Zn, and Pb) and
greater metal biosorption, as deduced from ICP-OES and SEM-EDX analyses. Besides, they
exhibited better PGP properties, which were retained in the presence of metals and the ability to
form biofilms. Gram-negative strains Pantoea agglomerans RSO6 and RSO7, together with
22
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gram-positive Bacillus aryabhattai RSO25, were selected for a bacterial consortium aimed to
inoculate S. maritima plants in metal polluted estuaries for phytoremediation purposes.
Keywords: Heavy metals; Phytoremediation; Estuaries; Odiel River; Spartina maritima; Plant
growth promoting rhizobacteria (PGPR); Metal biosorption; Biofilms.
Theerawut Phusantisampan, Weeradej Meeinkuirt, Patompong Saengwilai, John
Pichtel, Rattanawat Chaiyarat. (1.Bioprocess Engineering and Biotechnology Center,
Department of Biotechnology, Faculty of Applied Science, King Mongkut’s University of
Technology North Bangkok, Thailand. 2.Mahidol University Nakhonsawan, Thailand.
3.Department of Biology, Faculty of Science, Mahidol University, Bangkok, Thailand.
4.Natural Resources and Environmental Management Ball State University Muncie, USA.
5.Faculty of Environmental and Resource Studies Mahidol University, Nakornpathom,
Thailand). Phytostabilization potential of two ecotypes ofVetiveria zizanioides in cadmiumcontaminated soils: greenhouse and field experiments. Environmental Science and
Pollution Research, Volume 23 (19) (2016): 20027–20038
Soil contamination by cadmium (Cd) poses a serious environmental and public health concern.
Phytoremediation, i.e., the use of plants to remove contaminants from soil, has been proposed for
treatment of Cd-contaminated ecosystems. In this study, we demonstrated the potential
ofVetiveria zizanioides, commonly known as vetiver, to serve as an effective phytoremediation
agent. Two ecotypes, i.e., India and Sri Lanka, were grown in greenhouse pots and in the field.
Soils were amended with cow manure, pig manure, bat manure, and an organic fertilizer. Among
all amendments, pig manure performed best in both greenhouse and field studies in terms of
increasing total V. zizanioides biomass production in both ecotypes. In both greenhouse and in
the field, tissue of the Sri Lanka ecotype had higher Cd concentrations than did the India
ecotype. In the greenhouse, the presence of Cd did not affect total biomass production or root
dry weight. The Sri Lanka ecotype had 2.7 times greater adventitious root numbers and 3.6 times
greater Cd accumulation in roots than did the India ecotype. In the field study, the Sri Lanka
ecotype offers potential as an excluder species, as it accumulated Cd primarily in roots, with
translocation factor values <1 and a bioconcentration coefficient for roots >1 for all experiments
except for the pig manure amendment. In addition, the highest Cd concentration in the Sri Lanka
ecotype root (71.3 mg kg−1) was consistent with highest Cd uptake (10.4 mg plant−1) in the cow
manure treatment. The India ecotype contained lower root Cd concentrations, and Cd
accumulation was slightly higher in shoots compared to roots, with translocation factor (TF)
values >1. The India ecotype was therefore not considered as an excluder in the Cdcontaminated soil. With the use of excluder species combined with application of organic
amendments, soil contamination by Cd may be treated by alternative remediation methods such
as phytostabilization.
Keywords: Phytostabilization; Cadmium (Cd); Vetiveria zizanioides; Ecotype; Root system
architecture; Mae Tao River basin.
Zahid Maqbool, Sabir Hussain, Muhammad Imran, Faisal Mahmood, Tanvir Shahzad,
Zulfiqar Ahmed, Farrukh Azeem, Saima Muzammil. (1.Department of Environmental
Sciences & Engineering Government College University Faisalabad Pakistan. 2.UCD
School of Biomolecular and Biomedical Sciences University College DublinBelfield Dublin
4Ireland. 3.Department of Soil ScienceMuhammad Nawaz Shareef University of
Agriculture Multan Pakistan. 4.Environmental Microbiology, Soil Science Division
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Nuclear Institute for Agriculture and Biology (NIAB)FaisalabadPakistan. 5.Department of
Environmental Sciences PMAS Arid Agricultural University Rawalpindi Pakistan.
6.Department of Bioinformatics and Biotechnology Government College University
Faisalabad Pakistan. 7.Department of Microbiology Government College University
Faisalabad Pakistan). Perspectives of using fungi as bioresource for bioremediation of
pesticides in the environment: a critical review. Environmental Science and Pollution
Research, Volume 23(17) (2016): 16904–16925.
Pesticides are used for controlling the development of various pests in agricultural crops
worldwide. Despite their agricultural benefits, pesticides are often considered a serious threat to
the environment because of their persistent nature and the anomalies they create. Hence removal
of such pesticides from the environment is a topic of interest for the researchers nowadays.
During the recent years, use of biological resources to degrade or remove pesticides has emerged
as a powerful tool for their in situ degradation and remediation. Fungi are among such
bioresources that have been widely characterized and applied for biodegradation and
bioremediation of pesticides. This review article presents the perspectives of using fungi for
biodegradation and bioremediation of pesticides in liquid and soil media. This review clearly
indicates that fungal isolates are an effective bioresource to degrade different pesticides
including lindane, methamidophos, endosulfan, chlorpyrifos, atrazine, cypermethrin, dieldrin,
methyl parathion, heptachlor, etc. However, rate of fungal degradation of pesticides depends on
soil moisture content, nutrient availability, pH, temperature, oxygen level, etc. Fungal strains
were found to harbor different processes including hydroxylation, demethylation, dechlorination,
dioxygenation, esterification, dehydrochlorination, oxidation, etc during the biodegradation of
different pesticides having varying functional groups. Moreover, the biodegradation of different
pesticides was found to be mediated by involvement of different enzymes including laccase,
hydrolase, peroxidase, esterase, dehydrogenase, manganese peroxidase, lignin peroxidase, etc.
The recent advances in understanding the fungal biodegradation of pesticides focusing on the
processes, pathways, genes/enzymes and factors affecting the biodegradation have also been
presented in this review article.
Keywords: Pesticides; Fungi; Biodegradation; Bioremediation; Metabolic pathways; enzymes
Ayaz Ahmad, Fazal Hadi, Nasir Ali, Amin Ullah Jan. (1.Department of BotanyUniversity
of MalakandDir LowerPakistan. 2.Department of Biotechnology, Faculty of Biological
SciencesUniversity of MalakandDir LowerPakistan). Enhanced phytoremediation of
cadmium polluted water through two aquatic plants Veronica anagallisaquatica and Epilobium laxum. Environmental Science and Pollution Research, Volume 23
(17) (2016): 17715–17729.
Toxic metal-contaminated water is a major threat to sustainable agriculture and environment.
Plants have the natural ability to absorb and concentrate essential elements in its tissues from
water solution, and this ability of plants can be exploited to remove heavy/toxic metals from the
contaminated water. For this purpose, two plants Veronica anagallis-aquatica and Epilobium
laxum were hydroponically studied. The effect of different fertilizers (NPK) and plant growth
regulators (GA3 and IAA) were evaluated on growth, biomass, free proline, phenolics, and
chlorophyll contents, and their role in Cd phytoaccumulation was investigated. Results showed
that in both plants, fertilizer addition to media (treatment T4) produced the highest significant
increase in growth, biomass (fresh and dry), cadmium concentration, proline, phenolics, and
chlorophyll concentrations. The significant effect of GA3 in combination with NPK foliar spray
(treatment T12) was observed on most of the growth parameters, Cd concentration, and proline
24
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and phenolic contents of the plants. The free proline and total phenolics showed positive
correlation with cadmium concentration within plant tissues. Proline showed significantly
positive correlation with phenolic contents of root and shoot. Veronica plant demonstrated the
hyperaccumulator potential for cadmium as bioconcentration factor (BCF >1) which was much
higher than 1, while Epilobium plant showed non-hyperaccumulator potential. It is
recommended for further study to investigate the role of Veronica plant for other metals and to
study the role of phenolics and proline contents in heavy metal phytoextraction by various plant
species.
Keywords: Cadmium; Hyperaccumulators; Growth regulators; Proline; Phenolics.
Aida Kesraoui, Asma Moussa, Ghada Ben Ali, Mongi Seffen. (Laboratory of Energy and
Materials (LABEM), High School of Sciences and Technology of Hammam Sousse,
FP4BATIW Project, Sousse University-Tunisia, Sousse, Tunisia). Biosorption of alpacide
blue from aqueous solution by lignocellulosic biomass: Luffa cylindrica fibers.
Environmental Science and Pollution Research, Volume 23 (16) (2016): 15832–15840
The aim of the present work is to develop an effective and inexpensive pollutant-removal
technology using lignocellulosic fibers: Luffa cylindrica, for the biosorption of an anionic dye:
alpacide blue. The influence of some experimental parameters such as pH, temperature, initial
concentration of the polluted solution, and mass of the sorbent L. cylindrica on the biosorption of
alpacide blue by L. cylindrica fibers has been investigated. Optimal parameters for maximum
quantity of biosorption dye were achieved after 2 h of treatment in a batch system using an initial
dye concentration of 20 mg/L, a mass of 1 g of L. cylindrica fibers, and pH 2. In these
conditions, the quantity of dye retained is 2 mg/g and the retention rate is 78 %. Finally, a
mathematical modeling of kinetics and isotherms has been used for mathematical modeling; the
model of pseudo-second order is more appropriate to describe this phenomenon of biosorption.
Concerning biosorption isotherms, the Freundlich model is the most appropriate for a
biosorption of alpacide blue dye by L. cylindrica fibers.
Keywords: Lignocellulosic materials; Luffa cylindrica; Biosorption; Alpacide blue; Modeling;
Kinetics; Isotherms.
Felipe de J. Palma-Cruz,
Josefina Pérez-Vargas,
Noemí Araceli Rivera
Casado,
Octavio Gómez
Guzmán,
Graciano Calva-Calva.
(1.Biotechnology
and
BioengineeringCentro de Investigación y de Estudios Avanzados del IPNMéxico D.
F.Mexico. 2.Instituto Tecnológico de OaxacaOaxacaMexico. 3.Tecnológico de Estudios
Superiores de EcatepecEdo. MéxicoMexico). Phytoremediation potential and ecological
and phenological changes of native pioneer plants from weathered oil spill-impacted sites
at tropical wetlands. Environmental Science and Pollution Research, Volume 23 (16)
(2016): 16359–16371
Pioneer native plant species from weathered oil spill-affected sites were selected to study their
potential for phytoremediation on the basis of their ecological and phenological changes during
the phytoremediation process. Experiments were conducted in field and in greenhouse. In field,
native plants from aged oil spill-impacted sites with up 400 g of weathered petroleum
hydrocarbons per kilogram soil were selected. In the impacted sites, the principal dominant plant
species with potential for hydrocarbons removal were Cyperus laxus, Cyperus esculentus,
and Ludwigia peploides. In greenhouse, the phenology of the selected plant species was
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drastically affected by the hydrocarbons level above 325 g total petroleum hydrocarbons (TPH)
per kilogram soil after 2 years of phytoremediation of soils from the aged oil spill-impacted
sites. From the phytoremediation treatments, a mix-culture of C. laxus, C. esculentus, and L.
peploides in soil containing 325 g TPH/kg soil, from which 20.3 % were polyaromatic
hydrocarbons (PAH) and 34.2 % were asphaltenes (ASF), was able to remove up 93 % of the
TPH, while in unvegetated soil the TPH removal was 12.6 %. Furthermore, evaluation of the
biodiversity and life forms of plant species in the impacted sites showed that phytoremediation
with C. esculentus, alone or in a mix-culture with C. laxus and L. peploides, reduces the TPH to
such extent that the native plant community was progressively reestablished by replacing the
cultivated species resulting in the ecological recovery of the affected soil. These results
demonstrate that native Cyperus species from weathered oil spill-affected sites, specifically C.
esculentus and C. laxus, alone or in a mix-culture, have particular potential for phytoremediation
of soils from tropical wetlands contaminated with weathered oil hydrocarbons.
Keywords: Cyperus; Ludwigia; Phenology; Phytoremediation; Hydrocarbon removal; Oiltolerant plants.
Lingwen Wang, Feng Li, Yu Zhan, Lizhong Zhu. (1.Department of Environmental
ScienceZhejiang UniversityHangzhouChina. 2.Zhejiang Provincial Key Laboratory of
Organic Pollution Process ControlHangzhouChina. 3.Department of Environmental
Science and Engineering Xiangtan University XiangtanChina. Shifts in microbial
community structure during in situ surfactant-enhanced bioremediation of polycyclic
aromatic hydrocarbon-contaminated soil. Environmental Science and Pollution Research,
Volume 23 (14) (2016): 14451–14461
This study aims to reveal the microbial mechanism of in situ surfactant-enhanced bioremediation
(SEBR). Various concentrations of rhamnolipids, Tween 80, and sodium dodecyl
benzenesulfonate (SDBS) were separately sprayed onto soils contaminated with polycyclic
aromatic hydrocarbons (PAHs) for years. Within 90 days, the highest level of degradation
(95 %) was observed in the soil treated with rhamnolipids (10 mg/kg), followed by 92 %
degradation with Tween 80 (50 mg/kg) and 90 % degradation with SDBS (50 mg/kg). The
results of the microbial phospholipid fatty acids (PLFAs) suggest that bacteria dominated the
enhanced PAH biodegradation (94 % of the maximum contribution). The shift of bacterial
community structure during the surfactant treatment was analyzed by using the 16S rRNA gene
high-throughput sequencing. In the presence of surfactants, the number of the operational
taxonomic units (OTUs) associated with Bacillus, Pseudomonas, and Sphingomonas increased
from 2–3 to 15–30 % at the end of the experiment (two to three times of control). Gene
prediction with phylogenetic investigation of communities by reconstruction of unobserved
states (PICRUSt) shows that the PAH-degrading genes, such as 1-hydroxy-2-naphthoate
dioxygenase and PAH dioxygenase large subunit, significantly increased after the surfactant
applications (p < 0.05). The findings of this study provide insights into the surfactant-induced
shifts of microbial community, as well as critical factors for efficient bioremediation.
Keywords: PAH-contaminated soil; Surfactant-enhanced bioremediation (SEBR);
Autochthonous biostimulation; Phospholipid fatty acid; High-throughput sequencing; Gene
prediction.
Carmen Vargas, Javier Pérez-Esteban, Consuelo Escolástico, Alberto
Masaguer,
Ana Moliner. (1.Soil Science Department, Agricultural Engineering School Technical
University of Madrid (UPM) Madrid Spain. 2.Organic and Bio-Organic Chemistry
DepartmentSciences Faculty, National Distance Education University (UNED) Madrid
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Spain). Phytoremediation of Cu and Zn by vetiver grass in mine soils amended with humic
acids. Environmental Science and Pollution Research, Volume 23 (13) (2016): 13521–
13530.
Phytoremediation of contaminated mine soils requires the use of fast-growing, deep-rooted,
high-biomass, and metal-tolerant plants with the application of soil amendments that promote
metal uptake by plants. A pot experiment was performed to evaluate the combined use of vetiver
grass (Chrysopogon zizanioides) and humic acid for phytoremediation of Cu and Zn in mine
soils. Vetiver plants were grown in soil samples collected from two mine sites of Spain mixed
with a commercial humic acid derived from leonardite at doses of 0, 2, 10, and 20 g kg−1. Plant
metal concentrations and biomass were measured and metal bioavailability in soils was
determined by a low molecular weight organic acid extraction. Results showed that humic acid
addition decreased organic acid-extractable metals in soil. Although this extraction method is
used to estimate bioavailability of metals, it was not a good estimator under these conditions due
to competition with the strong chelators in the added humic acid. High doses of humic acid also
promoted root growth and increased Cu concentrations in plants due to formation of soluble
metal-organic complexes, which enhanced removal of this metal from soil and its accumulation
in roots. Although humic acid was not able to improve Zn uptake, it managed to reduce
translocation of Zn and Cu to aerial parts of plants. Vetiver resulted unsuitable for
phytoextraction, but our study showed that the combined use of this species with humic acid at
10–20 g kg−1 could be an effective strategy for phytostabilization of mine soils.
Keywords: Heavy metals; Leonardite humic acid;
Phytostabilization; Vetiver grass (Chrysopogon zizanioides).
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Cassiano A. R. Bernardino, Claudio F. Mahler, Karla H. Preussler, Luís A. B. Novo.
(1.Department of Civil Engineering Federal University of Rio de JaneiroRio de Janeiro,
Brazil. 2.Graduate Program in Environmental Management Positivo University Curitiba,
Brazil. 3.GeoBioTec Research Center, Department of Geosciences University of Aveiro
Aveiro, Portugal). State of the Art of Phytoremediation in Brazil—Review and
Perspectives. Water, Air, & Soil Pollution, Volume 227 (2016): 272.
The pollution of terrestrial and aquatic environments with heavy metals is a serious concern on a
worldwide scale. Trace elements can be highly toxic and carcinogenic for human health while
also detrimental to animal and plant life of ecosystems surrounding contamination hotspots.
Phytoremediation is a low-cost and environment-friendly plant-based technique to alleviate
polluted areas, which constitutes a viable alternative to other complex, costly, and often harmful
traditional methods. Phytoremediation is particularly interesting for Brazil, given the country’s
rich biodiversity and climate. This mini-review covers some of the most important results in
phytoremediation studies carried out in Brazil to date, with a particular focus on the potential of
the Brazilian flora for phytostabilization and phytoextraction, the two main subcategories of
phytoremediation. Moreover, it includes data from two previously unpublished trials about
phytoremediation of metal-polluted soil and water with vetiver grass and four wetland
macrophytes (water hyacinth, creeping river grass, alligator weed, and water lettuce).
Keywords: Phytoremediation; Heavy metals; Metal pollution; Soil reclamation; Water
reclamation; Metal hyperaccumulation.
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Abdulatif A. Mansura, b, Mohamed Tahaa, c, Esmaeil Shahsavaria, Nagalakshmi Haleyura,
Eric M. Adetutua, Andrew S. Balla. (a Centre for Environmental Sustainability and
Remediation, School of Science, RMIT University, Melbourne 3083, Australia,
b
Environmental and Natural Resources Engineering, Faculty of Engineering, Azawia
University, Libya, c Department of Biochemistry, Faculty of Agriculture, Benha University,
Moshtohor, Toukh 13736, Egypt). An effective soil slurry bioremediation protocol for the
treatment of Libyan soil contaminated with crude oil tank bottom sludge. International
Biodeterioration & Biodegradation, Volume 115(2016): 179–185
Petroleum hydrocarbons are the most widespread contaminants in the environment. Soil
contamination with crude oil tank bottom sludge (COTBS) represents a significant risk to both
human and environmental health. Current traditional approaches only partially resolve the issue
as they are inefficient, expensive, not environmentally friendly and leave behind unwanted
products; hence, there is an urgent need to develop an environmentally friendly and cost
effective solution to address this issue, especially in developing countries. The aim of this study
was to develop a slurry phase bioremediation protocol for the treatment of Libyan soil
contaminated with crude oil tank bottom sludge (COTBS) at a minimum soil:water ratio using
indigenous bacterial isolates. Two hydrocarbonoclastic bacterial isolates, Pseudomonas spp.
(4M12) and Pseudomonas xanthomarina (4M14), were used in three different strategies,
namely:- bioaugmentation (BA), biostimulation (BS) and biostimulation-bioaugmentation (BSBA) to assess their ability to reduce the total petroleum hydrocarbon concentration (TPH) in
COBTS contaminated Libyan soil. The results indicated that a substantial reduction in TPH was
observed in all three treatments, with the BS-BA treatments showing the highest reduction (96–
97%, from 30,703 to 860 and 1020 mg kg−1), followed by the BS treatment (92–93% reduction).
In contrast, control microcosms showed only a 17.15% reduction (30,667 mg kg−1) in TPH
concentration. The results from CO2 respiration, community fingerprinting (DGGE) and
metabolic profiling (Biolog assay) confirmed increased activity in the BS/BA treatment. For
example, BS-BA treatments produced the highest levels of CO2 after 90 d incubation (0.075 mg
day−1 g soil−1 and 0.072 mg day−1 g soil−1) respectively, some 244–258% higher than the control
(0.020 mg day−1 g soil−1). This study confirms the potential benefit of the BS-BA approach and
the ability of Pseudomonas spp. isolates to significantly reduce the TPH concentration in soil
contaminated with COTBS. This approach can be utilized at the commercial scale, as it has
lower water requirements than traditional slurry treatments.
Keywords: Mesocosms; Biostimulation/bioaugmentation
hydrocarbon (TPH); Mineralization; Respirometry
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Biotransformation
Fei-Liang Zhong,
Wei-Wei Dong,
Songquan Wu,
Jun Jiang,
Deok-Chun Yang,
Donghao Li, Lin-Hu Quan. (1Key Laboratory of Natural Resources of Changbai Mountain
and Functional Molecules, Ministry of EducationYanbian UniversityYanjiPeople’s
Republic of China, 2.Department of Oriental Medicinal Material and Processing, College
of Life Science, Korean Ginseng Center Most Valuable Product and Ginseng Genetic
Resource BankKyung-Hee UniversityYongin-SiRepublic of Korea). Biotransformation of
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gypenoside XVII to compound K by a recombinant β-glucosidase. Biotechnology Letters,
Volume 38(7)(2016): 1187–1193
To study the β-glucosidase gene (bgy1) from Lactobacillus brevis that was cloned and expressed
in Escherichia coli BL21 (DE3) and then using it for the biotransformation of gypenoside XVII.
The bgy1 gene consists of 2283 bp encoding 761 amino acids, with homology to the glycosyl
hydrolase family-3 protein domain. The enzyme (Bgy1) hydrolyzed the glucose moieties at the
C-3 position and the outer glucose moieties at the C-20 position of gypenoside XVII. Using 0.1
mg enzyme ml−1 in 20 mM sodium phosphate buffer at 30 °C and pH 6.0, 1 mg gypenoside
XVII ml−1 was transformed into 0.58 mg compound K ml−1 within 6 h, with a corresponding
molar conversion yield of 89 %. The recombinant Bgy1 is considered potentially useful for the
practical preparation of compound K.
Keywords: Biotransformation; Compound K; β-Glucosidase; Gypenoside XVII
Sikander Ali, Wajeeha Nawaz. (Institute of Industrial Biotechnology (IIB)GC University
Lahore, Pakistan). Biotransformation of L-tyrosine to Dopamine by a Calcium Alginate
Immobilized Mutant Strain of Aspergillus oryzae. Applied Biochemistry and Biotechnology,
Volume 179(8) (2016): 1435–1444
The present research work is concerned with the biotransformation of L-tyrosine to dopamine
(DA) by calcium alginate entrapped conidiospores of a mutant strain of Aspergillus oryzae.
Different strains of A. oryzae were isolated from soil. Out of 13 isolated strains, isolate-2 (I-2)
was found to be a better DA producer. The wild-type I-2 was chemically improved by treating it
with different concentrations of ethyl methyl sulfonate (EMS). Among seven mutant variants,
EMS-6 exhibiting maximal DA activity of 43 µg/ml was selected. The strain was further
exposed with L-cysteine HCl to make it resistant against diversion and environmental stress. The
conidiospores of selected mutant variant A. oryzae EMS-6 strain were entrapped in calcium
alginate beads. Different parameters for immobilization were investigated. The activity was
further improved from 44 to 62 µg/ml under optimized conditions (1.5 % sodium alginate, 2 ml
inoculum, and 2 mm bead size). The best resistant mutant variable exhibited over threefold
increase in DA activity (62 µg/ml) than did wild-type I-2 (21 µg/ml) in the reaction mixture.
From the results presented in the study, it was observed that high titers of DA activity in vitro
could effectively be achieved by the EMS-induced mutagenesis of filamentous fungus culture
used.
Keywords: Dopamine, A. Oryzae, Biotransformation, EMS, Calcium alginate
Yuyun Lu, Jian-Yong Chua, Dejian Huang, Pin-Rou Lee, Shao-Quan Liu. (1.Food Science
and Technology Programme, Department of Chemistry National University of Singapore
Singapore Singapore, 2.National University of Singapore (Suzhou) Research Institute
Suzhou Industrial Park China, 3.Shiro Corporation Pte Ltd. Singapore Singapore).
Biotransformation of chemical constituents of durian wine with simultaneous alcoholic
fermentation by Torulaspora delbrueckii and malolactic fermentation by Oenococcus oeni.
Applied Microbiology and Biotechnology, Volume 100, (20), (2016): 8877–8888.
This work represents the first study on the biotransformation of chemical constituents of durian
wine via simultaneous alcoholic fermentation (AF) and malolactic fermentation (MLF) with
non-Saccharomyces yeast and lactic acid bacteria (LAB), namely, Torulaspora
delbrueckiiBiodiva and Oenococcus oeni PN4. The presence of PN4 improved the utilization of
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sugars but did not affect ethanol production. MLF resulted in the significant degradation of malic
acid with corresponding increases in pH and lactic acid. The final concentrations of acetic acid
(1.29 g/L) and succinic acid (3.70 g/L) in simultaneous AF and MLF were significantly higher
than that in AF (1.05 and 1.31 g/L) only. Compared with AF, simultaneous AF and MLF
significantly elevated the levels of aroma compounds with higher levels of higher alcohols
(isoamyl alcohol, active amyl alcohol, isobutyl alcohol, and 2-phenylethyl alcohol), acetate
esters (ethyl acetate, isoamyl acetate), and ethyl esters (ethyl octanoate, ethyl dodecanoate). All
the endogenous volatile sulfur compounds decreased to trace or undetectable levels at the end of
fermentation. MLF accentuated the reduction of acetaldehyde and sulfides. The initially absent
dipropyl disulfide was formed, then catabolized, especially in simultaneous AF and MLF. This
study suggested that the simultaneous AF and MLF of non-Saccharomyces and LAB could
modify the volatile compositions and potentially modulate the organoleptic properties of durian
wine.
Keywords: Durian wine; Torulaspora delbrueckii; Oenococcus oeni; Alcoholic fermentation;
Malolactic fermentation.
Yongbiao Zhenga, b, Xiaoping Xua, b, Xianwen Zoua, b. (a College of Life Sciences, Fujian
Normal University, Fuzhou, Fujian 350117, PR China, b Engineering Research Center of
Industrial Microbiology, Ministry of Education, Fujian Normal University, Fuzhou, Fujian
350117, PR China). Biotransformation of caffeine in oolong tea by Paecilomyces gunnii.
International Biodeterioration & Biodegradation, Volume 114(2016): 141–144
The entomogenous fungus Paecilomyces gunnii was cultured in Chinese oolong tea medium
and changes in the chemical composition of this fermented oolong tea are here explored. The
alkaloids of this fermented oolong tea were isolated and purified using column chromatography
over RP-18, Sephadex LH-20 and silica gel. Their structures were identified using NMR data
and single-crystal X-ray diffraction. Thin-layer chromatography and high-performance liquid
chromatography indicated that the caffeine in oolong tea was biotransformed to theophylline and
1,7-dimethylxanthine. It was concluded that Paecilomyces gunnii had the ability to perform Ndemethylation to degrade caffeine to theophylline and 1,7-dimethylxanthines.
Keywords: Paecilomyces gunnii; N-demethylation; Caffeine; Oolong tea

Biomarker
Azza Naïja, Justine Marchand, Patrick Kestemont, Zohra Haouas, Ronny Blust,
Benoit Chénais, Ahmed Noureddine Helal. (1.Bioressources: Integrative Biology and
Valuation (BIOLIVAL)Higher Institute of Biotechnology of MonastirMonastirTunisia,
2.EA2160 Mer Molécules Santé, LUNAM, IUML-FR 3473 CNRSUniversity of Le MansLe
MansFrance, 3.Research Unit in Environmental and Evolutionary Biology
(URBE)University of Namur (FUNDP)NamurBelgium, 4.Research Unit of Genetic,
Laboratory of Histology and Cytogenetic, Faculty of MedicineMonastirTunisia, 5.Systemic
Physiological and Ecotoxicological Research (SPHERE), Department of BiologyUniversity
of AntwerpAntwerpenBelgium). Biomarkers assessment in the peacock blennySalaria
pavo exposed to cadmium. Environmental Science and Pollution Research, Volume 23,
(16), (2016): 16296–16312.
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Cadmium (Cd) is one of the most toxic metals and is widely distributed in freshwater and marine
environments. It has received much attention from a toxicological perspective. The aim of this
study was to assess the effect of Cd in the peacock blenny Salaria pavo, a species of the family
of blennies that was used as bioindicator of water pollution. We performed a sublethal
contamination of fish to 2 mg CdCl2 L−1 during 1, 4, 10, and 15 days. Cd accumulation was
measured in gills and liver and displayed a significant increase of its concentration throughout
the experiment, with slightly higher levels in the liver, except after 4 days. Partial-length cDNA
of mt1, mt2, mnsod, cuznsod, cat, and gpx were characterized. Results from mRNA expression
levels displayed an up-regulation of mt2 and mnsod. Biomarker activities were determined in
gills and liver. In gills, data displayed an inhibition of EROD and GST activities. Cd exposure
significantly increased GPx activities but did not affect CAT levels throughout the experiment.
No LPO induction was observed in gills of exposed fish. Regarding the liver, the activity of all
enzymes and MDA levels increased significantly from the beginning of the experiment except
EROD that increased after 15 days of contamination only. At the histological level, fish
exhibited pathological symptoms in gills and liver with a predominance of circulatory
disturbances in gills and regressive changes in the liver. Our results displayed that peacock
blennies are able to survive Cd toxicity due to various physiological adaptation mechanisms.
Keywords: CdCl2; Peacock blenny; Salaria pavo; Cd accumulation; Biomarkers; Transcript
levels; Enzyme activity; Histopathology

Biocomposting
B. Ravindran, P. N. S. Mnkeni. (Department of Agronomy, Faculty of Science and
Agriculture University of Fort Hare Alice, South Africa) Bio-optimization of the carbon-tonitrogen ratio for efficient vermicomposting of chicken manure and waste paper
using Eisenia fetida. Environmental Science and Pollution Research, Volume 23, (17)
(2016): 16965–16976.
The main objective of the present study was to determine the optimum C/N ratio for converting
waste paper and chicken manure to nutrient-rich manure with minimum toxicity. Six treatments
of C/N ratio 20, 30, 40, 50, 60, and 70 (T1, T2, T3, T4, T5, and T6, respectively) achieved by
mixing chicken manure with shredded paper were used. The study involved a composting stage
for 20 days followed by vermicomposting with Eisenia fetida for 7 weeks. The results revealed
that 20 days of composting considerably degraded the organic waste mixtures from all
treatments and a further 7 weeks of vermiculture significantly improved the bioconversion and
nutrient value of all treatments. The C/N ratio of 40 (T3) resulted in the best quality
vermicompost compared to the other treatments. Earthworm biomass was highest at T3 and T4
possibly due to a greater reduction of toxic substances in these waste mixtures. The total N, total
P, and total K concentrations increased with time while total carbon, C/N ratio, electrical
conductivity (EC), and heavy metal content gradually decreased with time during the
vermicomposting process. Scanning electron microscopy (SEM) revealed the intrastructural
degradation of the chicken manure and shredded paper matrix which confirmed the extent of
biodegradation of treatment mixtures as result of the composting and vermicomposting
processes. Phytotoxicity evaluation of final vermicomposts using tomato (Lycopersicon
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esculentum), radish (Raphanus sativus), carrot (Daucus carota), and onion (Allium cepa) as test
crops showed the non-phytotoxicity of the vermicomposts to be in the order T3 > T4 > T2 > T1
> T5 > T6. Generally, the results indicated that the combination of composting and
vermicomposting processes is a good strategy for the management of chicken manure/paper
waste mixtures and that the ideal C/N ratio of the waste mixture is 40 (T3).
Keywords: Chicken manure; Waste paper; Eisenia fetida; C/N ratio; Vermicompost; Heavy
metals; Phytotoxicity

Biopesticides
Gabriel Moura Mascarin, Stefan T. Jaronski. (1EMBRAPA Rice and BeansSt. Antônio de
GoiásBrazil, 2.United States Department of Agriculture, Agriculture Research Service, Pest
Management Research Unit Northern Plains Agricultural Research Laboratory Sidney
USA). The production and uses of Beauveria bassiana as a microbial insecticide. World
Journal of Microbiology and Biotechnology, Volume 32 (2016) : 177
Among invertebrate fungal pathogens, Beauveria bassiana has assumed a key role in
management of numerous arthropod agricultural, veterinary and forestry pests. Beauveria is
typically deployed in one or more inundative applications of large numbers of aerial conidia in
dry or liquid formulations, in a chemical paradigm. Mass production is mainly practiced by
solid-state fermentation to yield hydrophobic aerial conidia, which remain the principal active
ingredient of mycoinsecticides. More robust and cost-effective fermentation and formulation
downstream platforms are imperative for its overall commercialization by industry. Hence,
where economics allow, submerged liquid fermentation provides alternative method to produce
effective and stable propagules that can be easily formulated as dry stable preparations.
Formulation also continues to be a bottleneck in the development of stable and effective
commercial Beauveria-mycoinsecticides in many countries, although good commercial
formulations do exist. Future research on improving fermentation and formulation technologies
coupled with the selection of multi-stress tolerant and virulent strains is needed to catalyze the
widespread acceptance and usefulness of this fungus as a cost-effective mycoinsecticide. The
role of Beauveria as one tool among many in integrated pest management, rather than a standalone management approach, needs to be better developed across the range of crop systems.
Here, we provide an overview of mass-production and formulation strategies, updated list of
registered commercial products, major biocontrol programs and ecological aspects affecting the
use of Beauveria as a mycoinsecticide.
Keywords: Mycoinsecticides, Fermentation, Pests, Formulation, Blastospores, Conidia, White
muscardine, Biocontrol
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Y. Wang, Y. Yuan, B. Liu, Z. Zhang, T. Yue. (College of Food Science and Engineering,
Northwest A&F University, Yangling, China). Biocontrol activity and patulin-removal
effects of Bacillus subtilis, Rhodobacter sphaeroides and Agrobacterium tumefaciens
against Penicillium expansum. Journal of Applied Microbgiology, volume 121(5) (2016):
1384–1393
This study was conducted to evaluate the biocontrol potential of Bacillus subtilis CICC 10034,
Rhodobacter sphaeroides CGMCC 1.2182 and Agrobacterium tumefaciens CGMCC 1.2554
against patulin (PAT)-producer Penicillium expansum and their ability to remove PAT.
Bacillus subtilis effectively inhibited P. expansum both on apples and in in vitro experiments,
which reduced the rot diameter on apples by 38% compared with the control. The reduction was
followed by those induced by A. tumefaciens (27·63%) and R. sphaeroides (23·67%). None of
the cell-free supernatant (CFS) was able to prevent pathogen growth. Three antagonists could
suppress PAT production by P. expansum on apples by 98·5, 93·7 and 94·99% after treatment
with B. subtilis,R. sphaeroides and A. tumefaciens respectively. In addition, the three strains led
to a 0·56–1·47 log CFU g−1 reduction in colony number of P. expansum on apples. Survival of
antagonists on apple wounds revealed their tolerance to PAT. Furthermore, both live and
autoclaved cells of three strains efficiently adsorbed artificially spiked PAT from medium.
The selected antagonists could be applied before harvesting to control apple infection by PATproducing fungi and also during processing to act as PAT detoxifiers.
Since little information related to the capability of R. sphaeroides and A. tumefaciens to inhibit
P. expansum is currently available, the results of this study provide some new perspectives to the
biocontrol field.
A. Daryaei, E.E. Jones, H. Ghazalibiglar, T.R. Glare, R.E. Falloon. (Bio-Protection
Research Centre, Lincoln University, Lincoln, New Zealand, Dryland Agricultural
Research Institute, Kermanshah, Iran, Faculty of Agriculture and Life Sciences, Lincoln
University, Lincoln, New Zealand, Bio-Protection Research Centre, Lincoln University,
Lincoln, New Zealand, New Zealand Institute for Plant and Food Research Ltd, Lincoln,
New Zealand). Culturing conditions affect biological control activity of Trichoderma
atroviride against Rhizoctonia solani in ryegrass. Journal of Applied Microbiology, Volume
121(2)(2016): 461–472
Effects of culture conditions on productivity, germinability and bioactivity of Trichoderma
atrovirideLU132 conidia were assessed to identify the factors affecting conidium ‘fitness’
(quantity and quality) and to withstand variable environmental conditions, increase conidial
productivity, and perform optimum bioactivity.
The interaction effects of temperatures (20 or 30°C) vs hydrocarbon types (dextrose or sucrose in
constant C : N 5 : 1) were assessed for bioactivity and colonization potential in pot experiments
with ryegrass in the presence of pathogen, Rhizoctonia solani. Trichoderma atroviride produced
in different culture conditions increased some growth parameters of ryegrass plant and also
reduced the pathogenicity effects of R. solani. For example, Trichoderma colony produced at
20°C with sucrose increased all plant growth parameters and conidia produced at 20°C with
dextrose gave the greatest bioactivity.
The bimodal population cycle in T. atroviride recurred in pot experiments in a manner similar to
that previously observed in agar plates but indicating that simulated natural conditions shortened
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theTrichoderma life cycle. Trichoderma colonized ryegrass root system and symbiotically
interacted with ryegrass and greater ryegrass colonization resulted from medium production
treatment with dextrose rather than sucrose.
This study is the first report on the effects of inoculum production conditions on conidium
quality ofTrichoderma to colonize and to maintain populations in host rhizospheres, and also the
ability to promote plant growth and suppress a soil-borne disease. The results of these
experiments provide new knowledge on how manipulation of culture conditions
of T. atroviride LU132 can influence conidium fitness, as a basis for optimizing commercial
production of the fungus as a biological control agent.
Gerrit Holighaus, Marko Rohlfs. (1. J.F. Blumenbach Institute of Zoology and
Anthropology Georg-August-University of Göttingen Göttingen, Germany, 2.Büsgen
Institute, Forest Zoology and Forest ConservationGeorg-August-University of Göttingen
Göttingen, Germany).Fungal allelochemicals in insect pest management. Applied
Microbiology and Biotechnology, Volume 100(13) (2016): 5681–5689
Interactions between insects and fungi are widespread, and important mediators of these
interactions are fungal chemicals that can therefore be considered as allelochemicals. Numerous
studies suggest that fungal chemicals can affect insects in many different ways. Here, we apply
the terminology established by insect-plant ecologists for categorizing the effect of fungal
allelochemicals on insects and for evaluating the application potential of these chemicals in
insect pest management. Our literature survey shows that fungal volatile and non-volatile
chemicals have an enormous potential to influence insect behavior and fitness. Many of them
still remain to be discovered, but some recent examples of repellents and toxins could open up
new ways for developing safe insect control strategies. However, we also identified
shortcomings in our understanding of the chemical ecology of insect-fungus interactions and the
way they have been investigated. In particular, the mode-of-action of fungal allelochemicals has
often not been appropriately designated or examined, and the way in which induction by insects
affects fungal chemical diversity is poorly understood. This review should raise awareness that
in-depth ecological studies of insect-fungus interactions can reveal novel allelochemicals of
particular benefit for the development of innovative insect pest management strategies.
Keywords: Applied entomology; Insect-fungus interactions; Fungal natural products; Chemical
defense; Plant protection
Matthew J. W. Cock,
Sean T. Murphy,
Moses T. K. Kairo,
Emma Thompson,
Rebecca J. Murphy, Antonio W. Francis. (1.CABISurrey, UK, 2.School of Agricultural and
Natural Sciences University of Maryland Eastern Shore Princess Anne, USA, 3.Florida
Department of Agriculture and Consumer Services, Division of Plant Industry Bureau of
Methods Development & Biocontrol Apopka, USA). Trends in the classical biological
control of insect pests by insects: an update of the BIOCAT database. BioControl, Volume
61(4) (2016): 349–363
The BIOCAT database of introductions of insect biological control agents for the control of
insect pests was updated to the end of 2010 to include 6158 introductions, using 2384 different
insect biological control agents against 588 pest species in 148 countries. Of the introductions,
2007 (32.6 %) led to establishment, and 620 (10.1 %) resulted in satisfactory control being
reported against 172 (29.3 %) different pest species. The number of introductions has decreased
each decade since the 1970s, but in the same period a higher proportion of introductions became
established and contributed to successful control of target pests, and the number of countries
implementing classical biological control increased. These positive trends reflect the greater
34
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research effort now made to optimize the chances of successful outcomes and increased
confidence in classical biological control as a viable pest management strategy against a
backdrop of a risk-averse culture that has developed in some key countries in recent years.
Keywords: History; Biological control agent; Introductions; Establishment; Success
Gerben J. Messelink, Roland Vijverberg, Ada Leman, Arne Janssen. (1.Wageningen UR
Greenhouse Horticulture Bleiswijk The Netherlands, 2.IBED, Section Population Biology
University of Amsterdam Amsterdam The Netherlands). Biological control of mealybugs
with lacewing larvae is affected by the presence and type of supplemental prey. BioControl,
Volume 61(5) (2016): 555–565
The diversity of prey and food sources in crops has a major effect on biological pest control by
generalist predators. In this study, we tested if and how supplemental prey or food affects the
control of the citrus mealybug Planococcus citri (Risso) by larvae of the green
lacewingChrysoperla lucasina (Lacroix). The larvae of this predator are the only stage that feed
on prey, thus ideally the supplemental food should result in high larval survival but a low
developmental rate. Juvenile survival and developmental time of lacewing larvae were measured
on various food items, either alone or mixed with mealybugs. Mealybugs were a suboptimal
prey: up to 50 % of the lacewing larvae died before they reached the pupal stage and the
developmental time was relatively long when feeding exclusively on mealybugs. Mixing
mealybugs with supplemental prey increased larval survival, but also reduced larval
developmental time and thereby the period in which the larvae could prey on mealybugs.
Moreover, adding eggs ofEphestia kuehniella Zeller, which appeared to be of high quality for
lacewings, reduced the consumption of mealybugs by lacewing larvae in the laboratory. The
addition of the prey miteAcarus siro (L.) also reduced larval mortality, but did not reduce
mealybug predation rates by lacewing larvae. Greenhouse trials showed better mealybug control
by lacewing larvae with supplemental prey of low quality (prey mites) rather than alternative
prey of high quality (Ephestia eggs). In conclusion, biological control of mealybugs by lacewing
larvae was strongly affected by the nutritional quality of the supplemental food source.
Keywords: Planococcus citri; Chrysoperla lucasina; Biological control; Mixed diets
Mehrdad Mohammadyani, Javad Karimi, Parissa Taheri, Hussein Sadeghi, Rasoul Zare.
(1.Biocontrol and Insect Pathology Lab., Department of Plant Protection, School of
AgricultureFerdowsi University of Mashhad, MashhadIran, 2.Department of Plant
Protection, School of Agriculture, Ferdowsi University of Mashhad, MashhadIran,
3.Iranian Research Institute of Plant Protection, Agricultural Research, Education and
Extension Organization (AREEO)TehranIran). Entomopathogenic fungi as promising
biocontrol agents for the rosaceous longhorn beetle, Osphranteria coerulescens. BioControl,
Volume 61(5) (2016): 579–590
During a survey for natural enemies of the rosaceous longhorn beetle (RLHB), Osphranteria
coerulescens, two isolates of entomopathogenic fungi (EPF) were found in Razavi Khorasan
province of Iran. These isolates were determined to be of the species Beauveria
bassiana andMetarhiziumanisopliae using morphological characteristics and molecular analysis.
Subsequently, the mycosis process of the isolates on larvae of RLHB was documented using
scanning electron microscopy (SEM). In order to assess virulence of these indigenous isolates of
EPF, a series of trials were conducted against RLHB larvae, pupae and adult stages. In
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laboratory bioassays the pest was susceptible to both EPF isolates, but the B. bassiana isolate
caused significantly higher mortality than the M. anisopliae isolate in all life stages tested. In a
semi-field trial EPF suspension containing 2.5 × 1010 viable conidia per ml was sprayed directly
against pest larvae beneath tree bark under two conditions: apricot branches covered with a
polyvinyl cover and without cover. The B. bassiana isolate showed a higher infection rate
thanM. anisopliae and the cover had significant effect on larval mortality, ranging from 67 % for
covered infested apricot branches to 31 % without cover in the B. bassiana treatments. Our
findings revealed that polyvinyl covers were necessary to improve conidial persistence under
field conditions. In a supplementary survey on the semi-mass production potential of the fungal
conidia, the ability of B. bassiana and M. anisopliae to germinate was studied using three solid
media. Sugar beet pulp provided the highest yield of conidia for both EPF species, and can be
considered as an effective solid medium for fungal growth. These findings highlighted the
potential of EPFs as biocontrol agents of O. coerulescens.
Keywords: Biocontrol; Beauveria bassiana; Metarhizium anisopliae; Insect pathology; SEM;
Virulence
Augustine Donkor, Paul Osei-Fosu, Brajesh Dubey, Robert Kingsford-Adaboh, Cephas
Ziwu, Isaac Asante. (1.Department of Chemistry University of Ghana Accra, Ghana,
2.Pesticide Residue Laboratory Ghana Standards Authority Accra, Ghana, 3.Department
of Civil and Environmental Engineering and Management, Indian Institute Technology
Kharagpur, India, 4.Department of Botany University of Ghana Legon-Accra, Ghana).
Pesticide residues in fruits and vegetables in Ghana: a review. Environmental Science and
Pollution Research, Volume 23(19) (2016): 18966–18987
Pesticides are known to improve agriculture yield considerably leading to an increase in its
application over the years. The use of pesticides has shown varying detrimental effects in
humans as well as the environment. Presently, enough evidence is available to suggest their
misuse and overuse in the last few decades in most developing nations primarily due to lack of
education, endangering the lives of farmers as well as the entire population and environment.
However, there is paucity of data especially over long durations in Ghana resulting in the
absence of effective monitoring programs regarding pesticide application and subsequent
contamination in fruits and vegetables. Therefore, this review discusses comprehensively
pesticide type and use, importation, presence in fruits and vegetables, human exposure, and
poisoning in Ghana. This is to alert the scientific community in Ghana of the need to further
research into the potential implications of pesticide residues in food commodities in order to
generate a comprehensive and reliable database which is key in drafting policies simultaneous
with food regulation, suitable monitoring initiatives, assessment, and education to minimize their
effects thereon.
Keywords: Pesticides; Monitoring; Human exposure; Poisoning; Fruits and vegetables; Ghana
Stefanos S. Andreadisa, Kevin R. Cloonana, Giovani S. Bellicantab, Kimberly Paleyc,
John Pecchiac, Nina E. Jenkinsb. (a Chemical Ecology Lab, Department of Entomology,
Penn State University, University Park, 16802 PA, USA, b Merkle Lab, Department of
Entomology, Penn State University, University Park, 16802 PA, USA, c Buckhout Lab,
Department of Plant Pathology and Environmental Microbiology, Penn State University,
University Park, 16802 PA, USA). Efficacy of Beauveria bassiana formulations against the
fungus gnat Lycoriella ingénue. Biological Control, Volume 103(2016): 165–171
Lycoriella ingenua Dufour (Diptera: Sciaridae) is a major pest species in commercial mushroom
(Agaricus bisporus) production throughout the world. Grower demand for alternative control
36
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measures, following the recent withdrawal of a number of chemical control options, led to a
label extension for use of the fungal biopesticide BotaniGard® ES, for control of mushroom
flies. Semi-field trials were conducted to evaluate the efficacy of BotaniGard® ES, and two
alternative formulations of Beauveria bassianastrain GHA (the active ingredient in BotaniGard®
ES), for control of L. ingenua, and their effect on crop yield when incorporated at spawning.
Data collected from two replicated trials demonstrated that incorporation of B. bassiana was not
detrimental to mushroom yield, but was also ineffective in controlling the development of L.
ingenua larvae in artificially infested compost. Subsequent laboratory bioassays demonstrated
that L. ingenua eggs and larvae were not susceptible to infection by B. bassiana strain GHA
whereas pupae were somewhat susceptible (41% mortality). Bioassays conducted on adult L.
ingenua using 1 h exposure to a surface sprayed with BotaniGard® ES resulted in 100%
mortality within 8 days and a mean survival time of 6 days, which was significantly different
from the control population.
Charline Lecomtea, c, Claude Alabouvetteb, Véronique Edel-Hermannc, Fabien Roberta,
Christian Steinbergc. (a Astredhor, 44, rue d’Alésia, F-75682 Paris, France, b Agrene, 47
rue C. Pierrot, F-21000 Dijon, France, c Agroécologie, AgroSup Dijon, CNRS, INRA, Univ.
Bourgogne Franche-Comté, F-21000 Dijon, France). Biological control of ornamental plant
diseases caused by Fusarium oxysporum: A review. Biological Control, Volume 101(2016):
17–30
Ornamentals include all decorative plants suitable for indoor or outdoor uses. A large variety of
plants is produced and sold on a worldwide market. One of the most destructive pathogenic
microorganisms for ornamental production is the soil-borne fungus Fusarium oxysporum.
Many F. oxysporum pathogenic strains can infect numerous ornamental plants during production
and/or post harvest storage. Once the disease has broken out, plants are rarely suitable for
commercialization. No curative control method is currently available. The best management of
the diseases can only be achieved through an integrative approach in which biological control
can play a major role in complement of varietal selection for resistance, provided that lines are
available, which is rarely the case. Biological control methods on ornamentals are limited to the
use of microbial biological control agents and botanicals, i.e. essential oils or plant extracts. An
overview of the studies about botanical and microorganism use against F. oxysporum on
ornamentals highlighted that the use of these methods is less than 2 decades and that they arouse
increasing interest. Microorganism and botanical sources are countless; consequently, the choice
of a screening method to select good candidates is critical. Both microorganisms and botanicals
display various modes of action that are not all fully understood, especially for botanicals. As
soon as a promising microorganism or botanical candidate is identified, different parameters
linked to the development of the product (mode of application, dose, formulation, production)
need to be defined and standardized to optimize the quality of the final product. These steps also
determine the success or failure of a product on the market. Once the product has been
elaborated, the registration process can start. Depending on the country, requirements are
different and the whole process is more or less tedious. However, 26 biological control products
are currently available for F. oxysporum control on ornamentals, and the biological control
market is growing. Moreover, biological control methods can be combined with one another or
with other control methods but much additional research is required to develop methodologies
for incorporating biologicals into other control strategies for ornamental disease management.
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Keywords: Fusarium oxysporum diseases; Integrated disease management; Floriculture;
Botanicals; Microbial biological control agents
Rohinia, H.G. Gowthama, P. Hariprasadb, S. Brijesh Singha, S.R. Niranjanaa.
(a Department of Studies in Biotechnology, University of Mysore, Manasagangotri, Mysore
570006, Karnataka, India, b Centre for Rural Development and Technology, Indian
Institute of Technology Delhi, Hauz Khas, New Delhi 110016, India). Biological control of
Phomopsis leaf blight of brinjal (Solanum melongena L.) with combining phylloplane and
rhizosphere colonizing beneficial bacteria. Biological Control, Volume 101(2016): 123–129
Beneficial phylloplane colonizing bacteria (PCB) and rhizosphere colonizing bacteria (RCB)
were evaluated individually and in combinations for plant growth promotion and control of
Phomopsis leaf blight of brinjal (Solanum melongena L.). Bacteria from the leaf surface of
brinjal plants were isolated and screened, and four PCBs were selected based on their ability to
colonize phylloplane and inhibit the growth of Phomopsis vexans. All PCB and RCB strains
were characterized for their beneficial traits and their leaf and root colonizing ability were
confirmed through SEM. Under greenhouse conditions, individual applications such as seed
treatment with Pseudomonas putida Has-1/c (RCB) and foliar application of Bacillus
subtilis Br/ph-33 (PCB) significantly increased the plant growth and leaf surface area,
respectively. Among 16 combinations of PCB and RCB tested, seed treatment
with Pseudomonas fluorescens 2apa-pf followed by foliar application ofB. subtilis Br/ph-33
significantly increased root length (6.3 cm) and shoot length (23.2 cm), fresh weight (2.51 g) and
dry weight (0.373 g) of seedling. Individual application of PCB strains recorded significant
decrease in disease incidence and severity over control. Among various combinations tested,
Has-1/c + Br/ph-11 significantly reduced the disease incidence (18.0%) and severity (0.54) in
comparison with distilled water treated control (91% and 6.0). The results suggested that
combined application of biocontrol agents is more efficient in improving plant growth and
controlling the disease over their individual application. The research findings could be
beneficial in replacing agrochemicals in brinjal cultivation and also promising in suppressing
leaf blight disease caused by P. vexans in brinjal.
Keywords: Leaf blight;
melongena L.
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Tara A. Garrard, Kirstin E. Ross , Michael J. Taylor. (School of the Environment, Health
Sciences Building, Flinders University, GPO Box 2100, Adelaide, SA 5001, Australia).
Biocontrol for environmental control of the human parasite, Strongyloides stercoralis: A
necessary next step. Biological Control, Volume 100(2016): 25–28
Strongyloides stercoralis is a human parasitic nematode that infects 100–370 million people
globally; prevalence comparable to malaria. Currently the primary treatment for strongyloidiasis
is the anthelminthic drug, ivermectin. The ruminant variant of S. stercoralis (Strongyloides
papillosus) has been shown to be resistant to ivermectin. Efforts to control S.
stercoralis therefore must extend beyond clinical treatment. A similar approach to that taken by
integrated pest management systems should be taken with this disease, including biological
control. Malaria is an example of integrated pest management and multiple biocontrol
approaches.
The use of nematophagous fungi is widespread in agricultural control of nematodes. A review of
the literature demonstrates that nematophagous fungi to control Strongyloides stercoralis could
be an effective approach. Here we argue that developing biocontrol methods to control S.
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stercoralis is important as multiple approaches to complicated diseases creates a more robust
approach to disease control.
Keywords: Nematodes; Human health; Nematophagous fungi; Human parasitic nematodes;
Biological control; Strongyloidiasis
Imen Zouari, Lobna Jlaiel, Slim Tounsi, Mohamed Trigui.. (Laboratory of Biopesticides,
Center of Biotechnology of Sfax, P.B. 1177, 3018 Sfax, Tunisia). Biocontrol activity of the
endophytic Bacillus amyloliquefaciensstrain CEIZ-11 against Pythium aphanidermatum
and purification of its bioactive compounds. Biological Control, Volume 100(2016): 54–62
In a previous study, Bacillus amyloliquefaciens strain CEIZ-11 has been isolated from a compost
extract and showed a broad spectrum of antifungal activity against various plant pathogenic
fungi. The potential of Bacillus genus to antagonize phytopathogens is due to the production of
some metabolites, mainly cyclic lipopeptides. In the present study, polymerase chain reaction
was used to screen CEIZ-11 for genes involved in biosynthesis of lipopeptides. Amplicons of
expected sizes were detected as ituC andituD, srfp and fenD involved in iturin, surfactin and
fengycin synthesis respectively. Lipopeptides, extracted by acid precipitation of culture filtrate,
exhibited strong antifungal activity with MIC values ranging from 9.8 to 156 µg/mL and an
excellent stability to high temperature (20 min at 121 °C) and a large range of pH, 2–11. The
crude lipopeptides was subjected to reverse phase high-performance liquid chromatography
(HPLC). Five major fractions were detected. Each fraction was further purified by revered phase
C18 analytical column. Identification of individual fractions was done by liquid chromatography
coupled with mass spectroscopy. Three families of lipopeptides were detected including three
homologues of iturin A (A2, A3-5 and A6), one fengycin A having fatty acyl chain length of
C16 and one surfactin (C12). To evaluate the potential application of B. amyloliquefaciens strain
CEIZ-11 to control damping-off, tomato was used as model. The pot experiments results showed
that CEIZ-11 could be a promising agent in biocontrol of damping-off.
Keywords: Antifungal activity;
Lipopeptides
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Biocontrol;
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Kazuhisa Tsudaa, Gento Tsujib, Miyako Higashiyamaa, Hiroshi Ogiyamab, Kenji
Umemurac, Masaaki Mitomic, Yasuyuki Kubob, Yoshitaka Kosakaa. (a Biotechnology
Research Department, Kyoto Prefectural Agriculture Forestry and Fisheries Technology
Center, Seika, Soraku, Kyoto 619-0244, Japan, b Laboratory of Plant Pathology, Graduate
School of Life and Environmental Sciences, Kyoto Prefectural University, Kyoto 606-8522,
Japan, c Meiji Seika Pharma Co., Ltd., Morooka, Kohoku, Yokohama, Kanagawa 2228567, Japan). Biological control of bacterial soft rot in Chinese cabbage byLactobacillus
plantarum strain BY under field conditions. Biological Control, Volume 100(2016) : 63–69
Bacterial soft rot caused by Pectobacterium carotovorum subsp. carotovorum is one of the most
important diseases of Chinese cabbage. To develop a microbial pesticide that is not only safe but
also easily acceptable by consumers, we screened strains of lactic acid bacteria for biocontrol
potential. One of 1166 isolates, Lactobacillus plantarum strain BY significantly reduced soft rot
disease severity in Chinese cabbage in six different fields in Japan. This isolate also suppressed
disease in onion, potato, and tomato. BY populations persisted on wounded Chinese cabbage
leaves after spraying. Moreover, BY inhibits pathogen growth in an antibiosis assay. These
results strongly suggest that BY inhibits the invasion of the pathogen at wounded sites on leaves
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and its proliferation in host tissues. This is the first report indicating the application of lactic acid
bacteria for biological control of a plant disease under field conditions.
Keywords: Lactobacillus plantarum; Plant disease; Biological control; Bacterial soft rot;
Chinese cabbage; Lactic acid bacteria
Shengyong Wua, Yulin Gaoa, Guy Smaggheb, Xuenong Xua, Zhongren Leia. (a State Key
Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing, PR China, b Department of Crop
Protection, Faculty of Bioscience Engineering, Ghent University, Ghent, Belgium).
Interactions between the entomopathogenic fungus Beauveria bassiana and the predatory
mite Neoseiulus barkeri and biological control of their shared prey/host Frankliniella
occidentalis. Biological Control, Volume 98(2016): 43–51
Interactions between multiple natural enemy species are relevant to biological control of
agricultural pests. The first part of the study evaluated the effects of single and combined
applications of the entomopathogenic fungus Beauveria bassiana and the predatory
miteNeoseiulus barkeri for controlling western flower thrips, Frankliniella occidentalis on
greenhouse cucumber. Results revealed that a separate application of either B. bassianaor N.
barkeri significantly reduced both larval and adult F. occidentalis populations. The control
effects from the fungal application occurred more rapidly than those attributable to predation
during the 7-week experiment. However, the thrips population fluctuations and non-additive
effect of the B. bassiana and N. barkeri combination treatment suggest possible negative
interactions may have occurred between the fungus and the predators. The second part of the
study investigated the interaction between B. bassiana and N. barkeri in the laboratory. We
confirmed the presence of B. bassiana conidia on mites by scanning electron microscopy and
bioassays. Though a benefit of this procedure was dissemination of the pathogen to the target
pest resulting in 77.5% mortality of adult thrips, mites also spent a considerable amount of time
engaged in self-grooming behavior. Any potential benefits of fungal dissemination by the
predatory mites were possibly weakened by increased mite grooming time, which likely reduced
the searching activity and predation rates of N. barkeri. Overall, our results suggest that
simultaneous application of B. bassiana and N. barkeri would not be recommended for effective
biological control.
Keywords: Predator-fungus interactions; Antagonistic effect; Scanning electron microscopy;
Grooming; Conidial dissemination

Biodegradation
Natalia Bourguignon,
Rafael Bargiela,
David Rojo,
Tatyana N. Chernikova,
Sara A. López de Rodas, Jesús García-Cantalejo, Daniela J. Näther, Peter N. Golyshin,
Coral Barbas, Marcela Ferrero, Manuel Ferrer. (1Planta Piloto de Procesos Industriales
Microbiológicos (PROIMI-CONICET)Tucumán, Argentina, 2.Consejo Superior de
Investigaciones Científicas (CSIC)Institute of CatalysisMadrid, Spain, 3.Centro de
Metabolómica y Bioanálisis (CEMBIO), Facultad de FarmaciaUniversidad CEU San
PabloMadrid, Spain, 4.School of Biological SciencesBangor UniversityGwynedd, UK,
5.Unidad de Genómica-Campus Moncloa, C.A.I. Genómica y Proteómica, Facultad CC.
BiológicasUniversidad Complutense de MadridMadrid, Spain, 6.Institute for
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Microbiology, BiocentreGoethe UniversityFrankfurt, Germany). Insights into the
degradation capacities of Amycolatopsis tucumanensis DSM 45259 guided by microarray
data. World Journal of Microbiology and Biotechnology, Volume 32(2016) :201
The analysis of catabolic capacities of microorganisms is currently often achieved by cultivation
approaches and by the analysis of genomic or metagenomic datasets. Recently, a microarray
system designed from curated key aromatic catabolic gene families and key alkane degradation
genes was designed. The collection of genes in the microarray can be exploited to indicate
whether a given microbe or microbial community is likely to be functionally connected with
certain degradative phenotypes, without previous knowledge of genome data. Herein, this
microarray was applied to capture new insights into the catabolic capacities of copper-resistant
actinomycete Amycolatopsis tucumanensis DSM 45259. The array data support the presumptive
ability of the DSM 45259 strain to utilize single alkanes (n-decane and n-tetradecane) and
aromatics such as benzoate, phthalate and phenol as sole carbon sources, which was
experimentally validated by cultivation and mass spectrometry. Interestingly, while in strain
DSM 45259 alkB gene encoding an alkane hydroxylase is most likely highly similar to that
found in other actinomycetes, the genes encoding benzoate 1,2-dioxygenase, phthalate 4,5dioxygenase and phenol hydroxylase were homologous to proteobacterial genes. This suggests
that strain DSM 45259 contains catabolic genes distantly related to those found in other
actinomycetes. Together, this study not only provided new insight into the catabolic abilities of
strain DSM 45259, but also suggests that this strain contains genes uncommon within
actinomycetes.
Keywords: Alkanes; Amycolatopsis tucumanensis; Aromatics; Catabolome; Degradation;
Microarray
Edgardo Rubén Donati, Camila Castro, María Sofía Urbieta. (CINDEFI (CCT LA
PLATA-CONICET, UNLP)Facultad de Ciencias Exactas (UNLP)Buenos AiresArgentina).
Thermophilic microorganisms in biomining. World Journal of Microbiology and
Biotechnology, Volume 32(2016): 179
Biomining is an applied biotechnology for mineral processing and metal extraction from ores
and concentrates. This alternative technology for recovering metals involves the
hydrometallurgical processes known as bioleaching and biooxidation where the metal is directly
solubilized or released from the matrix for further solubilization, respectively. Several
commercial applications of biomining can be found around the world to recover mainly copper
and gold but also other metals; most of them are operating at temperatures below 40–50 °C using
mesophilic and moderate thermophilic microorganisms. Although biomining offers an
economically viable and cleaner option, its share of the world´s production of metals has not
grown as much as it was expected, mainly considering that due to environmental restrictions in
many countries smelting and roasting technologies are being eliminated. The slow rate of
biomining processes is for sure the main reason of their poor implementation. In this scenario the
use of thermophiles could be advantageous because higher operational temperature would
increase the rate of the process and in addition it would eliminate the energy input for cooling
the system (bioleaching reactions are exothermic causing a serious temperature increase in
bioreactors and inside heaps that adversely affects most of the mesophilic microorganisms) and
it would decrease the passivation of mineral surfaces. In the last few years many thermophilic
bacteria and archaea have been isolated, characterized, and even used for extracting metals. This

Abstract Vol. No. 29, December 2016

41

Department of Environmental Science, KU

paper reviews the current status of biomining using thermophiles, describes the main
characteristics of thermophilic biominers and discusses the future for this biotechnology.
Keywords: Bioleaching; Biomining; Biooxidation; Metal recovery; Thermophiles
Xiaowei Gong, Guanghui Ma, Yanqing Duan, Donglai Zhu, Yongkuan Chen, KeQin Zhang, Jinkui Yang. (1 State Key Laboratory for Conservation and Utilization of BioResources in YunnanYunnan UniversityKunmingPeople’s Republic of China, 2.R & D
Center of China Tobacco Yunnan Industrial Co., Ltd.KunmingPeople’s Republic of China,
3.Yunnan Comtestor Co., Ltd.KunmingPeople’s Republic of China). Biodegradation and
metabolic pathway of nicotine in Rhodococcus sp. Y22. World Journal of Microbiology and
Biotechnology, Volume 32(2016): 188
Nicotine in tobacco is harmful to health and the environment, so there is an environmental
requirement to remove nicotine from tobacco and tobacco wastes. In this study, the
biotransformation of nicotine by Rhodococcus sp. Y22 was investigated, and three metabolites
(NIC1, NIC4 and NIC5) were isolated by column separation, preparative TLC and solid plate’s
method, respectively. NIC1 was identified as 6-hydoxynicotine based on the results of NMR,
MS, HPLC–UV and HRESIMS analysis; NIC4 was a novel compound and identified as 5-(3methyl-[1,3]oxazinan-2-ylidene)-5H-pyridin-2-one based on the results of NMR, MS and UV
analysis; NIC5 was identified as nicotine blue based on the results of NMR and MS analysis.
Meanwhile, two metabolites NIC2 and NIC3 were identified as 6-hydroxy-N-methylmyosmine
and 6-hydroxypseudooxynicotine by HRESIMS analysis, respectively. According to these
metabolites, the possible pathway of nicotine degradation by Rhodococcus sp. Y22 was
proposed. The nicotine can be transformed to nicotine blue through two pathways (A and B), and
6-hydroxy-N-methylmyosmine is the key compound, which can be converted to 6hydroxypseudooxynicotine (pathway A) and 5-(3-methyl-[1,3]oxazinan-2-ylidene)-5H-pyridin2-one (pathway B), respectively. Moreover, the encoding gene of nicotine dehydrogenase, ndh,
was amplified from Rhodococcus sp. Y22, and its transcriptional level could be up-regulated
obviously under nicotine induction. Our studies reported the key metabolites and possible
biotransformation pathway of nicotine in Rhodococcus sp. Y22, and provided new insights into
the microbial metabolism of nicotine.
Keywords: Biodegradation; Metabolites; Nicotine; Nicotine dehydrogenase; Rhodococcus sp.
Y22
Zhenhong Gu, Honghui Zhu, Xiaolin Xie, Yonghong Wang, Xiaodi Liu, Qing Yao.
(1College of Horticulture, Guangdong Engineering Research Center for Litchi, Guangdong
Province Key Laboratory of Microbial Signals and Disease ControlSouth China
Agricultural University Guangzhou, China, 2.Guangdong Institute of Microbiology,
Guangdong Provincial Key Laboratory of Microbial Culture Collection and Application,
Guangdong Open Laboratory of Applied Microbiology State Key Laboratory of Applied
Microbiology (Ministry-Guangdong Province Jointly Breeding Base) South China
Guangzhou, China). The feather-degrading bacterial community in two soils as revealed by
a specific primer targeting serine-type keratinolytic proteases. World Journal of
Microbiology and Biotechnology, Volume 32(2016) :165
Feather waste represents a huge resource of protein, but is underutilized due to its recalcitrant
nature. Feather-degrading bacteria can biologically degrade feathers and have great potential for
industries. In this study, we first designed a primer set (BC) suitable for exploring the diversity
of the keratinolytic bacterial community with denatured gradient gel electrophoresis (DGGE).
With the BC primer set, the difference in the keratinolytic bacterial community between a
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feather-dumping (FD) soil and a non feather-dumping (NFD) soil and the influence of feather
addition (enrichment culture) on the keratinolytic bacterial community were investigated.
DGGE and sequencing showed that keratinolytic bacteria in these soils belong to 2 phyla
(Actinobacteria and Proteobacteria) and 9 genera (Micromonospora, Verrucosispora,
Actinopolymorpha, Knoellia, Hyalangium, Stigmatella, Archangium, Cystobacter, and
Luteimonas). Feather addition decreased the species richness of the keratinolytic bacteria in FD
soil, but greatly increased the diversity, species richness and abundance in NFD soil. Moreover,
feather addition to NFD soil induced some keratinolytic bacteria that were absent in all of the
other soils. Collectively, these data indicate that keratinolytic bacteria are diverse in both FD
and NFD soil, and some novel keratinolytic bacteria taxa might be revealed by using the BC
primer set.
Keywords: Specific primer design, Feather addition, Feather-degrading bacterial community,
PCR-DGGE, Serine-type keratinolytic proteases
John J. KilbaneII, Benjamin Stark. (1Intertek Westport Technology Center Houston, USA,
2.Department of BiologyIllinois Institute of Technology Chicago, USA). Biodesulfurization:
a model system for microbial physiology research.World Journal of Microbiology and
Biotechnology, Volume 32(2016):137
Biological desulfurization (biodesulfurization) of dibenzothiophene (DBT) by the 4S pathway is
a model system for an enviromentally benign way to lower the sulfur content of petroleum.
Despite a large amount of effort the efficiency of the 4S pathway is still too low for a
commercial oil biodesulfurization process, but the 4S pathway could potentially be used now for
commercial processes to produce surfactants, antibiotics, polythioesters and other chemicals and
for the detoxification of some chemical warfare agents. Proteins containing disulfide bonds are
resistant to temperature, pH, and solvents, but the production of disulfide-rich proteins in
microbial hosts is challenging. The study of the 4S pathway can provide insights as to how to
maximize the production of disulfide-rich proteins. Engineering of the operon encoding the 4S
pathway to contain a greater content of methionine and cysteine may be able to link use of DBT
as a sole sulfur source to increasing 4S pathway activity by increasing the nutritional demand for
sulfur. This strategy could result in the development of biocatalysts suitable for use in an oil
biodesulfurization process, but the study of the 4S pathway can also lead to a better
understanding of microbial physiology to optimize activity of a mult-step co-factor-requiring
pathway, as well as the production of highly stable industrially relevant enzymes for numerous
applications.
Keywords: Biodesulfurization; Disulfide-rich proteins; Dsz; Metabolic pathway; Microbial
physiology; Pathway engineering
Hojjatolah Zamani, Seyed Reza Grakoee, Roohan Rakhshaee. (1Department of Biology,
Faculty of Science University of Guilan Rasht, Iran, 2.Section of Microbiology, Department
of Quality ControlSobhan Oncology Pharmaceutical Company Rasht, Iran). Microbial
degradation of Paclitaxel using Citrobacter amalonaticus Rashtia isolated from
pharmaceutical wastewater: kinetic and thermodynamic study. World Journal of
Microbiology and Biotechnology, Volume 32(2016) :129
Paclitaxel is a highly toxic anticancer agent which is used in a wide range against ovarian,
breast, lung, and prostate cancers. Paclitaxel is manufactured recently in the north of Iran which
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may lead to the introduction of the drug into the environment via pharmaceutical wastewater.
To our knowledge, Paclitaxel degradation is currently performed using physicochemical
methods and biological degradation of Paclitaxel has not been reported. In this study, a
Paclitaxel degrading bacterium was isolated from pharmaceutical wastewater for the first time.
The bacterium was identified using biochemical and molecular assays and its Paclitaxel
degradation potential was evaluated using High Performance Liquid Chromatography (HPLC).
In addition, kinetic and thermodynamic study of Paclitaxel degradation at different
experimental conditions was performed. A Citrobacter species named as C. amalonaticus
Rashtia able to degrade and utilize Paclitaxel as the sole carbon source was isolated. The
isolated strain tolerated high level concentration of Paclitaxel (0.4 mg/mL) in liquid culture
media and was able to degrade spillage-level concentrations of the drug (0.01–0.1 mg/mL) with
87–93 % efficacy under aerobic condition. Kinetic and thermodynamic study at different pHs
(4.0, 7.0 and 10.0) and temperatures (285, 295 and 310 K) revealed that Paclitaxel degradation
is a non-spontaneous process and the highest rate constant was observed in the basic condition
and at the highest temperature. The ΔG values at 285, 295 and 310 K were determined 103.3,
105.9 and 109.9 kJ/mol, respectively. In addition, The ΔH and activation energy (Ea) of the
process were determined +28.7 kJ/mol and +30.87 kJ/mol, respectively.
Keywords: Paclitaxel; Citrobacter amalonaticus; HPLC; Biodegradation; Kinetics
Maha M. Ismail, Tamer M. Essam, Yasser M. Ragab, Fathia E. Mourad. (Microbiology
and Immunology Department and Biotechnology Center, Faculty of PharmacyCairo
University, Cairo, Egypt). Biodegradation of ketoprofen using a microalgal–bacterial
consortium. Biotechnology Letters, Volume 38(9) (2016): 1493–1502
To test the toxicity of ketoprofen (a commonly-used NSAIDs) using two microalgal strains
andArtemia sp. following the isolation of bacterial and microalgal strains and testing their ability
to biodegrade and tolerate ketoprofen.
Chlorella sp. was the most resistant to ketoprofen. A defined bacterial consortium (K2) degraded
5 mM ketoprofen as a sole carbon source both in the dark or continuous illumination.
Ketoprofen did not undergo photodegradation. In the dark, biodegradation was faster with a lag
phase of 10 h, 41% COD removal and 82 % reduction in toxicity. The consortium degraded up
to 16 mM ketoprofen. The consortium was composed of four bacterial isolates that were
identified. MS/MS analysis suggested a ketoprofen biodegradation pathway that has not been
previously reported. Combining Chlorella sp. and the K2 consortium, ketoprofen was degraded
within 7 days under a diurnal cycle of 12 h light/12 h dark.
The feasibility of using a microalgal–bacterial system to treat pharmaceutical wastewater is
promising for the reduction of the process cost and providing a safer technology for
pharmaceutical wastewater treatment.
Keywords: Artemia; Biodegradation; Chlorella; Ketoprofen NSAIDs; Spirulina; Wastewater
Naoko Okibe, Masashi Maki, Daisuke Nakayama, Keiko Sasaki. (Department of Earth
Resources Engineering, Faculty of EngineeringKyushu University, Fukuoka, Japan).
Microbial recovery of vanadium by the acidophilic bacterium, Acidocella aromatica.
Biotechnology Letters, Volume 38(9) (2016): 1475–1481
To investigate the bioreduction of toxic pentavalent vanadium [vanadate; V(V)] in the
acidophilic, Fe(III)-reducing obligately heterotrophic bacterium, Acidocella aromatica PFBC.
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Although the initial lag-phase of growth became extended with increasing initial V(V)
concentrations, the final cell density during aerobic growth of A. aromatica PFBC was
unaffected by up to 2 mM V(V). While strain PFBC is an aerobe, growth-decoupled PFBC cell
suspensions directly reduced V(V) using fructose, both micro-aerobically and anaerobically,
under highly acidic (pH 2) and moderately acidic (pH 4.5) conditions. Bio reduced V(IV) was
subsequently precipitated even under micro-aerobic conditions, mostly by encrusting the cell
surface. An anaerobic condition at pH 4.5 was optimal for forming and maintaining stable
V(IV)-precipitates. Recovery of approx. 70 % of V(V) from the solution phase was made
possible with V(V) at 1 mM.
The first case of direct V(V) reducing ability and its subsequent V recovery from the solution
phase was shown in acidophilic prokaryotes. Possible utilities of V(V) bioreduction in acidic
conditions, are discussed.
Keywords: Acidocella aromatica; Acidophile; Bioreduction; Bioremediation; Iron-reducing
bacteria; Vanadium
Carrie Perkins, Sana Siddiqui, Munish Puri & Arnold L. Demain. (Morningside
translation, New York, USA, Drew University, Madison, NJ, USA, Centre for Chemistry
and Biotechnology, Greelong Technology Pricinct, Waurn Ponds, Deakin University,
Victoria, Australia and Charles Dana Research Institute for Scientist Emiriti, Drew
University, Madison, NJ, USA). Modern research has focused on the microbial
transformation of Biotechnological applications of microbial bioconversions. Critical
Reviews in Biotechnology, Volume 36(6)(2016): 1050-1065
Modern research has focused on the microbial transformation of a huge variety of organic
compounds to obtain compounds of therapeutic and/or industrial interest. Microbial
transformation is a useful tool for producing new compounds, as a consequence of the variety of
reactions for natural products. This article describes the production of many important
compounds by biotransformation. Emphasis is placed on reporting the metabolites that may be
of special interest to the pharmaceutical and biotechnological industries, as well as the practical
aspects of this work in the field of microbial transformations.
Keywords: Cometabolism,
permeability, regulation

immobilized cells,

microbial bioconversions,

mutagenesis,

Pooja Jambunathan, Kechun Zhang. (University of Minnesota Twin Cities, Minneapolis,
USA). Engineered biosynthesis of biodegradable polymers. Journal of Industrial
Microbiology & Biotechnology, Volume 43(8) (2016): 1037–1058
Advances in science and technology have resulted in the rapid development of biobased plastics
and the major drivers for this expansion are rising environmental concerns of plastic pollution
and the depletion of fossil-fuels. This paper presents a broad view on the recent developments of
three promising biobased plastics, polylactic acid (PLA), polyhydroxyalkanoate (PHA) and
polybutylene succinate (PBS), well known for their biodegradability. The article discusses the
natural and recombinant host organisms used for fermentative production of monomers,
alternative carbon feedstocks that have been used to lower production cost, different metabolic
engineering strategies used to improve product titers, various fermentation technologies
employed to increase productivities and finally, the different downstream processes used for
recovery and purification of the monomers and polymers.
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W.-J. Tang, L.-S. Zhang, Y. Fang, Y. Zhou, B.-C. Ye. (Lab of Biosystems and
Microanalysis, State Key Laboratory of Bioreactor Engineering, East China University of
Science and Technology, Shanghai, China). Biodegradation of phthalate esters by newly
isolatedRhizobium sp. LMB-1 and its biochemical pathway of di-n-butyl phthalate. Journal
of Applied Microbiology, Volume 121(1) (2016): 177–186
To isolate a novel strain that could degrade many kinds PAEs efficiently and investigate the
DBP-degrading pathway in this strain.
Based on its 16S rRNA gene sequence, the strain was identified as Rhizobium sp. This strain,
named LMB-1, can also utilize phthalates, such as DEHP, DMP, DBP and DEP. During the
degradation of DBP, six possible metabolites, diethyl phthalate, mono-ethyl phthalate, di-methyl
phthalate, mono-methyl phthalate, phthalic acid and tartaric acid, were identified by gas
chromatography–mass spectrometry (GC–MS) analysis, and the degradation pathway of DBP
was also identified in this study.
In summary, strain LMB-1, identified as Rhizobium sp., was found to be capable of efficiently
degrading PAEs, and it was determined that the strain degraded DMP completely within 45 h.
DEP, DMP, MEP, MMP, PA and tartaric acid were detected during the course of DBP
degradation by LMB-1. We propose that this strain could completely degrade DBP or other
PAEs. Our results offer a novel and potential candidate, Rhizobium sp. LMB-1, for use in the
bioremediation of cultivated soil contaminated by PAEs.
This is the first report concerning the complete degradation of phthalate esters by Rhizobium sp.
Ewa Brągoszewska,
Anna Mainka,
Jozef S. Pastuszka.
(Department
of
Air
ProtectionSilesian University of Technology Gliwice, Poland). Bacterial aerosols in an
urban nursery school in Gliwice, Poland: a case study. Aerobiologia, Volume 32(3) (2016):
469–480
This work presents the results of the study of airborne bacteria in a kindergarten in Gliwice,
Upper Silesia, Poland. In this study, the samples of bioaerosols were collected using six-stage
Andersen cascade impactor (with aerodynamic cutoff diameters 7.0, 4.7, 3.3, 2.1, 1.1, and
0.65 µm). The level of culturable bacterial aerosols indoors was about 3000 CFU m−3—six to
eight times higher than outdoors. In the classrooms, respirable bacterial particles, <4.7 µm,
contributed up to 85 % of the total number of culturable bacteria, increasing the possible adverse
health effects due to their inhalation. The identification of the bacterial species showing the
dominance of gram-positive cocci in the indoor environment and non-sporing gram-positive rods
in the outdoor air indicates that most of the bacteria present in the studied kindergarten are
human origin. Using the obtained data, the nursery school exposure dose (NSED) of bioaerosols
was estimated for the children and personnel of this kindergarten (nursery school). The highest
value of NSED was obtained for younger children (930 CFU kg−1) compared to older children
(about 600 CFU kg−1) and to the kindergarten staff (about 300 CFU kg−1). This result suggests
the elevated risk of adverse health effects in younger children exposed to the bioaerosols in the
kindergarten, including infections.
Keywords: Bioaerosols; Size distribution; Bacteria identification; Preschool
Matilde Anaya, Sofía F. Borrego, Erasmo Gámez, Miguel Castro, Alian Molina,
Oderlaise Valdés. (1.Instituto de Investigaciones para la Industria Alimentaria (IIIA)La
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Habana, Cuba, 2.Laboratorio de Conservación PreventivaArchivo Nacional de la
República de CubaLa Habana Vieja, La Habana, Cuba, 3.Facultad de Biologíade
Universidad de La HabanaLa Habana, Cuba). Viable fungi in the air of indoor
environments of the National Archive of the Republic of Cuba. Aerobiologia, Volume 32(3)
(2016): 513–527
The aim of this study was to analyze the viable fungi in the air of indoor environments of the
National Archive of the Republic of Cuba (NARC). The samples were taken in fifteen areas
(five points for the three floors) at 2 days (rainy and dry seasons) using a biocolector SAS in 3 h:
10:00 a.m., 1:00 p.m. and 4:00 p.m. The fungal concentration was indicated as colony forming
units per cubic meter of air (cfu/m3 of air). It was concluded that indoor air of the NARC was not
polluted due to the average fungal concentration that was obtained (59 and 327 cfu/m3 of air in
rainy and dry seasons, respectively). In front of the electric transformers, the fungal
concentration was significantly higher than those obtained along the corridors of the lowerground floor. A trend to the increasing of fungal concentration was observed: when the floors
were increased, in dry season was higher than rainy season, where also there was biggest fungal
diversity. Among the fungal genera isolated, Aspergillus had the highest relative frequency of
appearance, and in dry season, it was isolated Actinobacillus sp. (Actinomycetes). Six fungal
species were isolated in both samplings: Aspergillus alliaceus, Aspergillus niger, Cladosporium
cladosporioides, Fusarium oxysporum, Penicillium chrysogenum and Mucor racemosus. All of
fungal species isolated have high biodeteriogenic capacity, and the 61 % showed pathogenic
attributes.
Keywords: Archive building; Fungi; Magnetic field; Microbiological quality of indoor air;
Pathogenic fungi
Manisha J. Patel, Arti T. Patel, Rekha Akhani, Samir Dedania, Darshan H. Patel. (P. D.
Patel Institute of Applied Sciences, Charotar University of Science and Technology
Changa, India). Bioproduction of D-Tagatose from D-Galactose Using Phosphoglucose
Isomerase fromPseudomonas aeruginosa PAO1. Applied Biochemistry and Biotechnology,
Volume 179(5) (2016): 715–727
Pseudomonas aeruginosa PAO1 phosphoglucose isomerase was purified as an active soluble
form by a single-step purification using Ni-NTA chromatography that showed homogeneity on
SDS-PAGE with molecular mass ∼62 kDa. The optimum temperature and pH for the maximum
isomerization activity with D-galactose were 60 °C and 7.0, respectively. Generally, sugar
phosphate isomerases show metal-independent activity but PA-PGI exhibited metal-dependent
isomerization activity with aldosugars and optimally catalyzed the D-galactose isomerization in
the presence of 1.0 mM MnCl2. The apparent Km and Vmax for D-galactose under standardized
conditions were calculated to be 1029 mM (±31.30 with S.E.) and 5.95 U/mg (±0.9 with S.E.),
respectively. Equilibrium reached after 180 min with production of 567.51 µM D-tagatose from
1000 mM of D-galactose. Though, the bioconversion ratio is low but it can be increased by
immobilization and enzyme engineering. Although various L-arabinose isomerases have been
characterized for bioproduction of D-tagatose, P. aeruginosa glucose phosphate isomerase is
distinguished from the other L-arabinose isomerases by its optimal temperature (60 °C) for Dtagatose production being mesophilic bacteria, making it an alternate choice for bulk production.
Keywords:
Galactose

Pseudomonas aeruginosa PAO1; Phosphoglucose isomerase;
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Yuping Ma, Xiaoyu Wang, Xueling Nie, Zhan Zhang, Zongcan Yang, Cong Nie,
Hongzhi Tang. (1. China Tobacco Henan Industrial Co. Ltd Zhengzhou People’s Republic
of China, 2.State Key Laboratory of Microbial Metabolism, and School of Life Sciences &
Biotechnology Shanghai Jiao Tong University Shanghai People’s Republic of China).
Microbial Degradation of Chlorogenic Acid by a Sphingomonas sp. Strain. Applied
Biochemistry and Biotechnology, Volume 179(8) (2016): pp 1381–1392
In order to elucidate the metabolism of chlorogenic acid by environmental microbes, a strain of
Sphingomonas sp. isolated from tobacco leaves was cultured under various conditions, and
chlorogenic acid degradation and its metabolites were investigated. The strain converting
chlorogenic acid was newly isolated and identified as a Sphingomonas sp. strain by 16S rRNA
sequencing. The optimal conditions for growth and chlorogenic acid degradation were 37 °C and
pH 7.0 with supplementation of 1.5 g/l (NH4)2SO4 as the nitrogen source and 2 g/l chlorogenic
acid as the sole carbon source. The maximum chlorogenic acid tolerating capability for the strain
was 5 g/l. The main metabolites were identified as caffeic acid, shikimic acid, and 3,4dihydroxybenzoic acid based on gas chromatography-mass spectrometry analysis. The analysis
reveals the biotransformation mechanism of chlorogenic acid in microbial cells isolated from the
environment.
Keywords: Degradation; Chlorogenic acid; Intermediate metabolites; Sphingomonas sp.
Akashdeep Singh Oberoi, Ligy Philip. (Environmental and Water Resources Engineering
Division, Department of Civil Engineering IIT Madras Chennai, India).Biological
Degradation of Heterocyclic Aromatic Hydrocarbons with Naphthalene-Enriched
Consortium: Substrate Interaction Studies and Fate of Metabolites. Applied Biochemistry
and Biotechnology, Volume 180(3) (2016): 400–425
The current work has attempted to understand the substrate interaction between aromatic
compounds of similar and divergent nature and the significance of their interactions on the
biodegradation kinetics of compounds in a mixture. The chosen representative compounds for
the present study are pyridine, quinoline, benzothiophene, benzofuran and naphthalene.
Biodegradation studies were performed on binary, ternary, and multipollutant systems.
Benzothiophene and benzofuran were the most persistent contaminants and they exhibit a
significant inhibitory effect on the biodegradation of other co-contaminants, especially pyridine.
The effects of different NSO compounds on naphthalene biodegradation and vice versa were
also investigated. The presence of naphthalene (50 mg/L) enhanced the rate of biodegradation of
both benzothiophene (50 mg/L) and benzofuran (50 mg/L) by 40.4 and 23.91 %, respectively.
Distinct variation in composition and biodegradability of transition metabolites were observed
during multisubstrate degradation. The presence of benzothiophene and benzofuran also
significantly inhibited the degradation of prominent metabolic intermediates resulting in their
accumulation in the system for a very longer period of time. An attempt was also made to
simulate the biodegradation kinetics in a multipollutant system using a mathematical model. The
multisubstrate model predicted the behavior of these systems satisfactorily.
Keywords: Multisubstrate; Biodegradation; Heterocyclic NSO compounds; Naphthalene;
Metabolic intermediates; Multisubstrate biodegradation kinetics
Sevcan Aydin. (Department of Environmental EngineeringIstanbul Technical University,
Istanbul, Turkey). Enhanced biodegradation of antibiotic combinations via the sequential
treatment of the sludge resulting from pharmaceutical wastewater treatment using whiterot fungi Trametes versicolor and Bjerkandera adusta. Applied Microbiology and
Biotechnology, Volume 100(14) (2016): 6491–6499
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While anaerobic treatment is capable of treating pharmaceutical wastewater and removing
antibiotics in liquid phases, solid phases may still contain significant amounts of antibiotics
following this treatment. The main goal of this study was to evaluate the use of white-rot fungi
to remove erythromycin, sulfamethoxazole, and tetracycline combinations from biosolids. The
degradation potential of Trametes versicolor and Bjerkandera adusta was evaluated via the
sequential treatment of anaerobic sludge. Polymerase chain reaction-denaturing gradient gel
electrophoresis (PCR-DGGE) analyses were used to identify competition between the
autochthonous microbial communities and white-rot fungi. Solid-phase treatment using white-rot
fungi substantially reduced antibiotic concentrations and toxicity in sludge. According to PCRDGGE results, there is an association between species of fungus and antibiotic type as a result of
the different transformation pathways of fungal strains. Fungal post-treatment of sludge
represents a promising method of removing antibiotic combinations, therefore holding a
significant promise as an environmentally friendly means of degrading the antibiotics present in
sludge.
Keywords: Sludge; Antibiotic; Trametes versicolor; Bjerkandera adusta; Biodegradation;
Solid-phase treatment; White-rot fungi; Anaerobic treatment
Huanhuan Zhao, Jun Xu, Fengshou Dong, Xingang Liu, Yanbing Wu, Xiaohu Wu,
Yongquan Zheng. (1.State Key Laboratory for Biology of Plant Diseases and Insect Pests,
Institute of Plant ProtectionChinese Academy of Agricultural Sciences Beijing, China,
2.Henan Institute of Science and Technology Xinxiang China). Characterization of a novel
oxyfluorfen-degrading bacterial strain Chryseobacterium aquifrigidenseand its biochemical
degradation pathway. . Applied Microbiology and Biotechnology, Volume 100(15) (2016):
6837–6845
Persistent use of the diphenyl ether herbicides oxyfluorfen may seriously increase the health
risks and ecological safety problems. A newly bacterium R-21 isolated from active soil was able
to degrade and utilize oxyfluorfen as the sole carbon source. R-21 was identified
asChryseobacterium aquifrigidense by morphology, physiobiochemical characteristics, and
genetic analysis. Under the optimum cultural conditions (pH 6.9, temperature 33.4 °C, and
inoculum size 0.2 g L−1), R-21 could degrade 92.1 % of oxyfluorfen at 50 mg L−1 within 5 days.
During oxyfluorfen degradation, six metabolites were detected and identified by atmospheric
pressure gas chromatography coupled to quadrupole–time of flight mass spectrometry and ultraperformance liquid chromatography coupled to quadrupole–time of flight mass spectrometry,
and a plausible degradation pathway was deduced. Strain R-21 is a promising potential in
bioremediation of oxyfluorfen-contaminated environments.
Keywords: Oxyfluorfen; Biodegradation; Chryseobacterium aquifrigidense; Metabolite
Xiao-Bin Liu, Lin-Ping Wu, Jing Hou, Jun-Yu Chen, Jing Han, Hua Xiang. (1. State Key
Laboratory of Microbial Resources, Institute of Microbiology Chinese Academy of
Sciences Beijing People’s Republic of China, 2.University of Chinese Academy of Sciences
Beijing People’s Republic of China, 3.Department of Pharmacy, Faculty of Health and
Medical SciencesUniversity of Copenhagen Copenhagen Denmark, 4.Guangzhou RiboBio
Co., Ltd Guangzhou People’s Republic of China, 5.School of Food and Biological
Engineering Jiangsu University Zhenjiang People’s Republic of China). Environmental
biodegradation of haloarchaea-produced poly(3-hydroxybutyrate-co-3-hydroxyvalerate) in
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activated sludge. Applied Microbiology and Biotechnology, Volume 100(15) (2016): 6893–
6902
Novel poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBHV) copolymers produced by
haloarchaea are excellent candidate biomaterials. However, there is no report hitherto focusing
on the biodegradation of PHBHV synthesized by haloarchaea. In this study, an environmental
biodegradation of haloarchaea-produced PHBHV films, with 10~60 mol% 3-hydroxyvalerate
(3HV) composition and different microchemical structures, was studied in nutrition-depleted
activated sludge. The changes in mass, molar mass, chemical composition, thermal properties,
and surface morphology were monitored. The mass and molar mass of each film decreased
significantly, while the PHA monomer composition remained unchanged with time.
Interestingly, the sample of random copolymer PHBHV-2 (R-PHBHV-2) (3HV, 30 mol%) had
the lowest crystallinity and was degraded faster than R-PHBHV-3 containing the highest 3HV
content or the higher-order copolymer PHBHV-1 (O-PHBHV-1) possessing the highest surface
roughness. The order of biodegradation rate was in the opposite trend to the degree of
crystallizability of the films. Meanwhile, thermal degradation temperature of most films
decreased after biodegradation. Additionally, the surface erosion of films was confirmed by
scanning electron microscopy. The dominant bacteria probably responsible for the degradation
process were identified in the activated sludge. It was inferred that the degradation rate of
haloarchaea-produced PHBHV films mainly depended on sample crystallinity, which was
determined by monomer composition and microchemical structure and in turn strongly
influenced surface morphology.
Keywords: Haloarchaea; Poly; (3-hydroxybutyrate-co-3-hydroxyvalerate); Environmental
biodegradation; Bioerosion; Depolymerase
Johanna Vandermaesen, Benjamin Horemans, Karolien Bers, Pieter Vandermeeren,
Steffi Herrmann, Aswini Sekhar, Piet Seuntjens, Dirk Springael. (1.Division of Soil and
Water Management, KU Leuven Heverlee, Belgium, 2.Environmental ModellingVlaamse
Instelling voor Technologisch Onderzoek (VITO)Mol, Belgium). Application of
biodegradation in mitigating and remediating pesticide contamination of freshwater
resources: state of the art and challenges for optimization. Applied Microbiology and
Biotechnology, Volume 100(17) (2016): 7361–7376
In recent years, the application of pesticide biodegradation in remediation of pesticidecontaminated matrices moved from remediating bulk soil to remediating and mitigating pesticide
pollution of groundwater and surface water bodies. Specialized pesticide-degrading microbial
populations are used, which can be endogenous to the ecosystem of interest or introduced by
means of bioaugmentation. It involves (semi-)natural ecosystems like agricultural fields,
vegetated filter strips, and riparian wetlands and man-made ecosystems like on-farm
biopurification systems, groundwater treatment systems, and dedicated modules in drinking
water treatment. Those ecosystems and applications impose challenges which are often different
from those associated with bulk soil remediation. These include high or extreme low pesticide
concentrations, mixed contamination, the presence of alternative carbon sources, specific
hydraulic conditions, and spatial and temporal variation. Moreover, for various indicated
ecosystems, limited knowledge exists about the microbiota present and their physiology and
about the in situ degradation kinetics. This review reports on the current knowledge on
applications of biodegradation in mitigating and remediating freshwater pesticide contamination.
Attention is paid to the challenges involved and current knowledge gaps for improving those
applications.
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Keywords: Pesticides; Biodegradation; Bioremediation; Pollution mitigation; Freshwater
resources
Yuanting Zhu, Jianlong Li, Kai Yao, Nan Zhao, Kang Zhou, Xinjie Hu, Likou Zou,
Xinfeng Han, Aiping Liu, Shuliang Liu. (1.College of Food Science Sichuan Agricultural
UniversityYa’an People’s Republic of China, 2.College of Light Industry and Food Sichuan
University Chengdu People’s Republic of China, 3.The Laboratory of Microbiology,
Dujiangyan Campus Sichuan Agricultural University Dujiangyan People’s Republic of
China). Degradation of 3-phenoxybenzoic acid by a filamentous fungus Aspergillus
oryzae M-4 strain with self-protection transformation. Applied Microbiology and
Biotechnology, Volume 100(22) (20165): 9773–9786
A novel filamentous fungus M-4 strain was isolated from soy sauce koji and identified
asAspergillus oryzae (Collection number: CGMCC 11645) on the basis of morphological
characteristics and internal transcribed spacer sequence. M-4 could degrade 80.62 % of 3phenoxybenzoic acid (3-PBA; 100 mg L−1) within 5 days. 3-PBA degradation occurred in
accordance with first-order kinetics. The degradation metabolites of 3-PBA were identified
through high-performance liquid chromatography-mass spectrometry (HPLC-MS). Relevant
enzymatic activities and substrate utilization were also investigated, which indicated that M-4
could effectively degrade the intermediates of 3-PBA. Base on analysis of these metabolites, a
novel biochemical pathway for the degradation of 3-PBA was proposed. There exists a mutual
transformation between 3-phenoxy-benzyl alcohol and 3-PBA, which was firstly reported about
the degradation of 3-PBA and may be attributed to self-protection transformation of M-4;
subsequently, 3-PBA was gradually transformed into phenol, 3-hydroxy-5-phenoxy benzoic
acid, protocatechuic acid and gallic acid. The safety of M-4 was evaluated via an acute toxicity
test in vivo. The biodegradation ability of M-4 without toxic effects reveals that this fungus may
be likely to be used for eliminating 3-PBA from contaminated environment or fermented foods.
Keywords: Aspergillus oryzae ; M-4 strain; Biodegradation; 3-phenoxybenzoic acid; 3phenoxy-benzyl alcohol; Soy sauce koji; Self-protection
Brillet François, Maul Armand, Durand Marie-José, Gérald Thouand. (1.Université de
Nantes, UMR CNRS 6144 GEPEA, IUT Génie Biologique La Roche sur Yon, France,
2.Université de Lorraine, LIEC-UMR CNRS Metz, France). From laboratory to
environmental conditions: a new approach for chemical’s biodegradability assessment.
Environmental Science and Pollution Research, Volume 23(18) (2016): 18684–18693
With thousands of organic chemicals released every day into our environment, Europe and other
continents are confronted with increased risk of health and environmental problems. Even if a
strict regulation such as REgistration, Authorization and restriction of CHemicals (REACH) is
imposed and followed by industry to ensure that they prove the harmlessness of their substances,
not all testing procedures are designed to cope with the complexity of the environment. This is
especially true for the evaluation of persistence through biodegradability assessment guidelines.
Our new approach has been to adapt “in the lab” biodegradability assessment to the
environmental conditions and model the probability for a biodegradation test to be positive in the
form of a logistic function of both the temperature and the viable cell density. Here, a proof of
this new concept is proposed with the establishment of tri-dimensional biodegradability profiles
of six chemicals (sodium benzoate, 4-nitrophenol, diethylene glycol, 2,4,5-trichlorophenol,
atrazine, and glyphosate) between 4 to 30 °C and 104 to 108 cells ml−1 as can be found in
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environmental compartments in time and space. The results show a significant increase of the
predictive power of existing screening lab-scale tests designed for soluble substances. This
strategy can be complementary to those current testing strategies with the creation of new
indicators to quantify environmental persistence using lab-scale tests.
Keywords: Biodegradability assessment; Probability of biodegradation; OECD screening tests
Jaume Bori, Bettina Vallès, Lina Ortega, Maria Carme Riva. (Center for Research and
Innovation in Toxicology (CRIT-Innotex Center)Technical University of Catalonia (UPC)
Terrassa (Barcelona) Spain, 2.Geotecnia 2000 (Grupo ATISAE)Tres Cantos, Spain).
Bioassays with terrestrial and aquatic species as monitoring tools of hydrocarbon
degradation. Environmental Science and Pollution Research, Volume 23(18) (2016):
18694–18703
In this study chemical analyses and ecotoxicity tests were applied for the assessment of a heavily
hydrocarbon-contaminated soil prior and after the application of a remediation procedure that
consisted in the stimulation of soil autochthonous populations of hydrocarbon degraders in
static-ventilated biopiles. Terrestrial bioassays were applied in mixtures of test soils and artificial
control soil and studied the survival and reproduction of Eisenia fetida and the avoidance
response of E. fetida and Folsomia candida. Effects on aquatic organisms were studied by means
of acute tests with Vibrio fischeri, Raphidocelis subcapitata, and Daphnia magna performed on
aqueous elutriates from test soils. The bioremediation procedure led to a significant reduction in
the concentration of hydrocarbons (from 34264 to 3074 mg kg−1, i.e., 91 % decrease) and
toxicity although bioassays were not able to report a percentage decrease of toxicity as high as
the percentage reduction. Sublethal tests proved the most sensitive terrestrial bioassays and
avoidance tests with earthworms and springtails showed potential as monitoring tools of
hydrocarbon remediation due to their high sensitivity and short duration. The concentrations of
hydrocarbons in water extracts from test soils were 130 and 100 µg L−1 before and after
remediation, respectively. Similarly to terrestrial tests, most aquatic bioassays detected a
significant reduction in toxicity, which was almost negligible at the end of the treatment. D.
magna survival was the most affected by soil elutriates although toxicity to the crustacean was
associated to the salinity of the samples rather than to the concentration of hydrocarbons.
Ecotoxicity tests with aqueous soil elutriates proved less relevant in the assessment of
hydrocarbon-contaminated soils due to the low hydrosolubility of hydrocarbons and the
influence of the physicochemical parameters of the aquatic medium.
Keywords: Hydrocarbon degradation; Remediation; Ecotoxicology; Soil contamination;
Aqueous extracts
Lei Ren, Yang Jia, Nahurira Ruth, Cheng Qiao, Junhuan Wang, Baisuo Zhao,
Yanchun Yan. (Graduate School of Chinese Academy of Agricultural Sciences, Beijing,
China). Biodegradation of phthalic acid esters by a newly isolated Mycobacterium sp. YCRL4 and the bioprocess with environmental samples. Environmental Science and Pollution
Research, Volume 23(16) (2016): 16609–16619
Bacterial strain YC-RL4, capable of utilizing phthalic acid esters (PAEs) as the sole carbon
source for growth, was isolated from petroleum-contaminated soil. Strain YC-RL4 was
identified as Mycobacterium sp. by 16S rRNA gene analysis and Biolog tests. Mycobacteriumsp.
YC-RL4 could rapidly degrade dibutyl phthalate (DBP), diethyl phthalate (DEP), dimethyl
phthalate (DMP), dicyclohexyl phthalate (DCHP), and di-(2-ethylhexyl) phthalate (DEHP) under
both individual and mixed conditions, and all the degradation rates were above 85.0 % within
5 days. The effects of environmental factors which might affect the degrading process were
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optimized as 30 °C and pH 8.0. The DEHP metabolites were detected by HPLC-MS and the
degradation pathway was deduced tentatively. DEHP was transformed into phthalic acid (PA)
via mono (2-ethylhexyl) phthalate (MEHP) and PA was further utilized for growth via benzoic
acid (BA) degradation pathway. Cell surface hydrophobicity (CSH) assays illuminated that the
strain YC-RL4 was of higher hydrophobicity while grown on DEHP and CSH increased with the
higher DEHP concentration. The degradation rates of DEHP by strain YC-RL4 in different
environmental samples was around 62.0 to 83.3 % and strain YC-RL4 survived well in the soil
sample. These results suggested that the strain YC-RL4 could be used as a potential and efficient
PAE degrader for the bioremediation of contaminated sites.
Keywords: Phthalic acid esters; Mycobacterium sp.; Metabolic mechanism; Cell surface
hydrophobicity; Bioremediation
Tina Kosjek, Noelia Negreira, Ester Heath, Miren López de Alda, Damià Barceló.
(1.Department of Environmental Sciences Jožef Stefan Institute Ljubljana Slovenia,
2.Jožef Stefan International Postgraduate School Ljubljana Slovenia, 3.Water and Soil
Quality Research Group, Department of Environmental Chemistry Institute of
Environmental Assessment and Water Research (IDAEA-CSIC)Barcelona Spain,
4.Catalan Institute for Water Research (ICRA), H2O Building Scientific and Technological
Park of the University of Girona Girona Spain). Biodegradability of the anticancer drug
etoposide and identification of the transformation products. Environmental Science and
Pollution Research, Volume 23(15) (2016): 14706–14717
Etoposide susceptibility to microbiological breakdown was studied in a batch biotransformation
system, in the presence or absence of artificial wastewater containing nutrients, salts and
activated sludge at two concentration levels. The primary focus of the present study was to study
etoposide transformation products by ultra-high performance liquid chromatography coupled to
high-resolution hybrid quadrupole-Orbitrap tandem mass spectrometry (MS/MS). Datadependent experiments combining full-scan MS data with product ion spectra were acquired to
identify the molecular ions of etoposide transformation products, to propose the molecular
formulae and to elucidate their chemical structures. Due to the complexity of the matrix, visual
inspection of the chromatograms showed no clear differences between the controls and the
treated samples. Therefore, the software package MZmine was used to facilitate the
identification of the transformation products and speed up the data analysis. In total, we propose
five transformation products; among them, four are described as etoposide transformation
products for the first time. Even though the chemical structures of these new compounds cannot
be confirmed due to the lack of standards, their molecular formulae can be used to target them in
monitoring studies.
Keywords: Etoposide; Biodegradation; Transformation product; Mass spectrometry; Orbitrap;
Transformation; Wastewater
Priyamvada Sharma, Silke Schiewer. (Civil and Environmental Engineering Department
Water and Environmental Research Center, University of Alaska Fairbanks Fairbanks,
USA). Assessment of crude oil biodegradation in arctic seashore sediments: effects of
temperature, salinity, and crude oil concentration. Environmental Science and Pollution
Research, Volume 23(15) (2016): 14881–14888
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The expected increase in offshore oil exploration and production in the Arctic may lead to crude
oil spills along arctic shorelines. To evaluate the potential effectiveness of bioremediation to
treat such spills, oil spill bioremediation in arctic sediments was simulated in laboratory
microcosms containing beach sediments from Barrow (Alaska), spiked with North Slope Crude,
and incubated at varying temperatures and salinities. Biodegradation was measured via
respiration rates (CO2 production); volatilization was quantified by gas chromatography/mass
spectrophotometry (GC/MS) analysis of hydrocarbons sorbed to activated carbon, and
hydrocarbons remaining in the sediment were quantified by GC/flame ionization detector (FID).
Higher temperature leads to increased biodegradation by naturally occurring microorganisms,
while the release of volatile organic compounds was similar at both temperatures. Increased
salinity had a small positive impact on crude oil removal. At higher crude oil dosages,
volatilization increased, however CO2 production did not. While only a small percentage of
crude oil was completely biodegraded, a larger percentage was volatilized within 6–9 weeks.
Keywords: Crude oil; Bioremediation; Biodegradation; Mineralization; Volatilization;
Sediment
Takashi Hatakeyama, Kazuhiro Takagi. (Organochemicals Division National Institute for
Agro-Environmental Sciences Tsukuba, Japan). Bacterial biodegradation of melaminecontaminated aged soil: influence of different pre-culture media or addition of activation
material. Environmental Science and Pollution Research, Volume 23(15) (2016): 14997–
15002
This study aimed to investigate the biodegrading potential of Arthrobacter sp. MCO,
Arthrobacter sp. CSP, and Nocardioides sp. ATD6 in melamine-contaminated upland soil
(melamine: approx. 10.5 mg/kg dry weight) after 30 days of incubation. The soil sample used in
this study had undergone annual treatment of lime nitrogen, which included melamine; it was
aged for more than 10 years in field. When R2A broth was used as the pre-culture medium,
Arthrobacter sp. MCO could degrade 55 % of melamine after 30 days of incubation, but the
other strains could hardly degrade melamine (approximately 25 %). The addition of
trimethylglycine (betaine) in soil as an activation material enhanced the degradation rate of
melamine by each strain; more than 50 % of melamine was degraded by all strains after 30 days
of incubation. In particular, strain MCO could degrade 72 % of melamine. When the strains were
pre-cultured in R2A broth containing melamine, the degradation rate of melamine in soil
increased remarkably. The highest (72 %) melamine degradation rate was noted when strain
MCO was used with betaine addition.
Keywords: Bioremediation; Melamine; Arthrobacter sp.; Nocardioides sp.; Biostimulation;
Betaine
Dorra Hentati, Alif Chebbi, Slim Loukil, Sonia Kchaou, Jean-Jacques Godon,
Sami Sayadi, Mohamed Chamkha. (1.Laboratory of Environmental Bioprocesses, Centre
of Biotechnology of Sfax, LMI COSYS-Med, University of Sfax Sfax, Tunisia,
2.Laboratory INRA of Environmental Biotechnology Narbonne, France). Biodegradation
of fluoranthene by a newly isolated strain of Bacillus stratosphericus from Mediterranean
seawater of the Sfax fishing harbour, Tunisia. Environmental Science and Pollution
Research, Volume 23(15) (2016): 15088–15100
A physico-chemical characterization of seawater taken from the fishing harbour of Sfax, Tunisia,
revealed a contamination by organic and inorganic micropollutants. An aerobic marine
halotolerant Bacillus stratosphericus strain FLU5 was isolated after enrichment on fluoranthene,
a persistent and toxic polycyclic aromatic hydrocarbon (PAH). GC-MS analyses showed that
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strain FLU5 was capable of degrading almost 45 % of fluoranthene (100 mg l−1), without yeast
extract added, after 30 days of incubation at 30 g l−1 NaCl and 37 °C. In addition, the isolate
FLU5 showed a remarkable capacity to grow on a wide range of aliphatic, aromatic and complex
hydrocarbons. This strain could also synthesize a biosurfactant which was capable of reducing
the surface tension of the cell-free medium, during the growth on fluoranthene. The
biodegradative abilities of PAHs are promising and can be used to perform the bioremediation
strategies of seawaters and marine sediments contaminated by hydrocarbons.
Keywords: Bacillus stratosphericus; Biodegradation; Fishing harbour; Fluoranthene; PAHs;
Pollution
Yan Zhang, Ying Liu, Han Dong, Xianguo Li, Dahai Zhang. (1.Key Laboratory of Marine
Chemistry Theory and Technology, Ministry of EducationQingdaoPeople’s Republic of
China, 2.College of Chemistry and Chemical Engineering, Ocean University of China
Qingdao People’s Republic of China, 3.Qingdao Fishery Technology Service Station
Qingdao People’s Republic of China). The nonylphenol biodegradation study by estuary
sediment-derived fungus Penicillium simplicissimum. Environmental Science and Pollution
Research, Volume 23(15) (2016): 15122–15132
Nonylphenols (NPs) are persistent organic pollutants (POPs) with estrogenic properties that can
perform endocrine-disrupting activities. By using high-concentration NP as environmental
selection pressure, one NP biodegradation strain named NPF-4 was isolated and purified from
estuary sediment of the Moshui River. It was identified as Penicillium simplicissimum (PS1) by
appearance and 18S rDNA analysis. In different culture situations, the strain mass growth and
biodegradation ability were evaluated. Within 4-n-nonylphenol (4-n-NP) initial concentration of
20 mg L−1, it could be degraded 53.76, 90.08, and 100.00 % at 3, 7, and 14 days, respectively. In
feeding experiments, it showed that NPF-4 could use 4-n-NP as a sole carbon source. Based on
seven products/intermediates detected with GC and LC-MS, a novel biopathway for 4-n-NP
biodegradation was proposed, in which sequential hydroxylation, oxidation, and decarboxylation
at terminal β-C atom may occur for 4-n-NP detoxification, even complete mineralization in the
end.
Keywords: Nonylphenol; Fungus; Penicillium simplicissimum; Biodegradation; Metabolite;
Biopathway
Mohd. Shahnawaz, Manisha K. Sangale, Avinash B. Ade. (Department of BotanySavitribai
Phule Pune University Pune, India). Rhizosphere of Avicennia marina (Forsk.) Vierh. as a
landmark for polythene degrading bacteria. Environmental Science and Pollution
Research, Volume 23(14) (2016): 14621–14635
Due to high durability, cheap cost, and ease of manufacture, 311 million tons of plastic-based
products are manufactured around the globe per annum. The slow/least rate of plastic
degradation leads to generation of million tons of plastic waste per annum, which is of great
environmental concern. Of the total plastic waste generated, polythene shared about 64 %.
Various methods are available in the literature to tackle with the plastic waste, and
biodegradation is considered as the most accepted, eco-friendly, and cost-effective method of
polythene waste disposal. In the present study, an attempt has been made to isolate, screen, and
characterize the most efficient polythene degrading bacteria by using rhizosphere soil
ofAvicennia marina as a landmark. From 12 localities along the west coast of India, a total of
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123 bacterial isolates were recorded. Maximum percent weight loss (% WL; 21.87 ± 6.37 %)
was recorded with VASB14 at pH 3.5 after 2 months of shaking at room temperature. Maximum
percent weight gain (13.87 ± 3.6 %) was reported with MANGB5 at pH 7. Maximum percent
loss in tensile strength (% loss in TS; 87.50 ± 4.8 %) was documented with VASB1 at pH 9.5.
The results based on the % loss in TS were only reproducible. Further, the level of degradation
was confirmed by scanning electron microscopic (SEM) and Fourier transform infrared
spectroscopy (FTIR) analysis. In SEM analysis, scions/crakes were found on the surface of the
degraded polythene, and mass of bacterial cell was also recorded on the weight-gained polythene
strips. Maximum reduction in carbonyl index (4.14 %) was recorded in untreated polythene strip
with Lysinibacillus fusiformis strain VASB14/WL. Based on 16S ribosomal RNA (rRNA) gene
sequence homology, the most efficient polythene degrading bacteria were identified as L.
fusiformis strainVASB14/WL and Bacillus cereus strain VASB1/TS.
Keywords: Avicennia marina; Polythene degradation; Percent weight loss; Percent loss in
tensile strength; 16S rRNA
Haizhen Wang, Jun Lou, Haiping Gu, Xiaoyan Luo, Li Yang, Laosheng Wu, Yong Liu,
Jianjun Wu, Jianming Xu. (1.Institute of Soil and Water Resources and Environmental
Science, College of Environmental and Resource Sciences, Zhejiang Provincial Key
Laboratory of Agricultural Resources and Environment Zhejiang University Hangzhou
China, 2.Department of Environmental Sciences University of California Riverside USA,
3.Guangdong Key Laboratory of Agro-Environmental Integrated Control Guangdong
Institute of Eco-Environmental and Soil Sciences Guangzhou China). Efficient
biodegradation of phenanthrene by a novel strain Massilia sp. WF1 isolated from a PAHcontaminated soil. Environmental Science and Pollution Research, Volume 23(13) (2016):
13378–13388
A novel phenanthrene (PHE)-degrading strain Massilia sp. WF1, isolated from PAHcontaminated soil, was capable of degrading PHE by using it as the sole carbon source and
energy in a range of pH (5.0–8.0), temperatures (20–35 °C), and PHE concentrations (25–
400 mg L−1). Massilia sp. WF1 exhibited highly effective PHE-degrading ability that completely
degraded 100 mg L−1 of PHE over 2 days at optimal conditions (pH 6.0, 28 °C). The kinetics of
PHE biodegradation by Massilia sp. WF1 was well represented by the Gompertz model. Results
indicated that PHE biodegradation was inhibited by the supplied lactic acid but was promoted by
the supplied carbon sources of glucose, citric acid, and succinic acid. Salicylic acid (SALA) and
phthalic acid (PHTA) were not utilized by Massilia sp. WF1 and had no obvious effect on PHE
biodegradation. Only two metabolites, 1-hydroxy-2-naphthoic acid (1H2N) and PHTA, were
identified in PHE biodegradation process. Quantitatively, nearly 27.7 % of PHE was converted
to 1H2N and 30.3 % of 1H2N was further metabolized to PHTA. However, the PHTA pathway
was broken and the SALA pathway was ruled out in PHE biodegradation process byMassilia sp.
WF1.
Keywords: Massilia sp. WF1; Phenanthrene; Biodegradation; Metabolic pathway
Jianfeng Hou, Feixia Liu, Nan Wu, Jiansong Ju and Bo Yu. (CAS Key Laboratory of
Microbial Physiological and Metabolic Engineering, Institute of Microbiology, Chinese
Academy of Sciences, University of Chinese Academy of Sciences). Efficient
biodegradation of chlorophenols in aqueous phase by magnetically immobilized anilinedegrading Rhodococcus rhodochrous strain. Journal of Nanobiotechnology, Volume 14
(2016): 5
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Chlorophenols are environmental contaminants, which are highly toxic to living beings due to
their carcinogenic, mutagenic and cytotoxic properties. Bacterial degradation has been
considered a cost-effective and eco-friendly method of removing chlorophenols, compared to the
traditional physical–chemical processes.
In this study, we first developed an efficient process for the biodegradation of chlorophenols by
magnetically immobilized Rhodococcus rhodochrous cells. R. rhodochrous DSM6263 degrades
chlorophenols following the first step of hydroxylation at the ortho-positions of chlorophenolic
rings. The cells immobilized by k-carrageenan with 9 g/L Fe3O4 nanoparticles could efficiently
degrade 2-chlorophenol, 4-chlorophenol, 2,3-dichlorophenol and their mixture, which were even
higher than those by free cells. The magnetically nanoparticle-immobilized cells could be used at
least for six cycles.
Given the much easier separation by an external magnetic field and high degradation efficiency,
this study provides a promising technique for improving biocatalysts used in the bioremediation
process for chlorophenols in wastewater.
Keywords: Chlorophenols ;
Bioremediation

Rhodococcus

rhodochrous ;

Magnetic

immobilization ;

Rim Werheni Ammeri, Sonia MokniTlili, Ines Mehri, Souhir Badi, Abdennaceur Hassen.
(1.Centre of Research and Technologies of Water (CERTE)Laboratory of Treatment and
Recycle of wastewater Soliman, Tunisia, 2.Faculty of Mathematical, Physical and Natural
Science of Tunis (FST) El Manar University University El Manar Tunis, Tunisia).
Pentachlorophenol Biodegradation by Citrobacter freundii Isolated from Forest
Contaminated Soil. Water, Air, & Soil Pollution, Volume 227(2016): 367
Environmental pollution by pentachlorophenol (PCP) is a critical concern worldwide, and
microbial bioremediation could constitute an ecologically friendly solution. The main objectives
of this study were at first to clarify the factors, affecting the ability and efficiency of PCP
biodegradation by the bacterium isolate P6, and secondly to optimize the condition of using P6
for PCP bioremediation. The PCP mineralizing bacterium was isolated from the contaminated
forest soil of Tunisia, and it was identified as Citrobacter freundii (C. freundii), by using
conventional and molecular characteristics. The HPLC and spectroscopic analysis were used to
investigate the PCP degradation and the biomass formation by this isolate P6. The main results
showed that P6 was able to degrade or to transform more than 98 % of 640 mg/l PCP afterwards
168 h in mineral salt medium (MSM). As well, the optimal aerobic growth conditions of P6 in
MSM include essentially the range of pH (4 ≤ pH ≤ 9) and of temperature
(25 °C < temperature < 30 °C). The addition of glucose as extra carbon sources has an effect to
enhance the PCP biodegradation. On the other side, this isolate of C. freundii is capable to
remove or transform around 95.33 % of PCP added in the sterilized soil suspension
supplemented with PCP and adjusted to a final concentration of around 400 mg/l during 2 weeks
of incubation at 25 °C. This last result argues in favor of the use of this strain P6 of C. freundii as
a microbial tool of remediation of PCP-contaminated site.
Keywords: Citrobacter freundii; HPLC analysis; Soil suspension; Pentachlorophenol;
Biodegradation
Firmin Semboung Lang,
Jacqueline Destain,
Frank Delvigne,
Philippe Druart,
Marc Ongena, Philippe Thonart. (1.Centre Wallon de Biologie IndustrielleUniversité de
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Liège – Gembloux Agro Bio-Tech Gembloux Belgium, 2.Centre Wallon de Recherche
Agronomique (CRA-W)Gembloux Belgium). Biodegradation of Polycyclic Aromatic
Hydrocarbons in Mangrove Sediments Under Different Strategies: Natural Attenuation,
Biostimulation, and Bioaugmentation withRhodococcus erythropolis T902.1. Water, Air, &
Soil Pollution, Volume, 227(2016): 297
Polycyclic aromatic hydrocarbons (PAHs) are pollutants that occur in mangrove sediments.
Their removal by bacteria often depends on specific characteristics as the number of benzene
rings they possess and their solubility. Their removal also depends on environmental factors,
such as pH, temperature, oxygen, and the ability of the endogenous or exogenous microflora to
metabolize hydrocarbons. With the aim of treating mangrove sediments polluted by
hydrocarbons in a biological way, a biodegradation experiment was conducted using mangrove
sediments artificially contaminated with a mixture of four PAHs. The study used Rhodococcus
erythropolis as an exogenous bacterial strain in order to assess the biodegradation of the PAH
mixture by natural attenuation, biostimulation, bioaugmentation, and a combination of
biostimulation and bioaugmentation. The results showed that the last three treatments were more
efficient than natural attenuation. The biostimulation/bioaugmentation combination proved to be
the most effective PAH degradation treatment.
Keywords: Mangrove; Biodegradation; Hydrocarbons
N. Rodríguez-Rodríguez, M. C. Rivera-Cruz, A. Trujillo-Narcía, J. J. Almaráz-Suárez,
S. Salgado-García. (1.Área Ambiental, Laboratorio de Microbiología Agrícola y
AmbientalColegio de Postgraduados Campus Tabasco Cárdenas Mexico, 2.Cuerpo
Académico Medio Ambiente y Energía. Programa Educativo Químico Farmacéutico
Biología Universidad Popular de la Chontalpa Cárdenas Mexico, 3.Área de Microbiología
de SuelosColegio de Postgraduados Campus Montecillo Mexico Mexico). Spatial
Distribution of Oil and Biostimulation Through the Rhizosphere of Leersia hexandra in
Degraded Soil. Water, Air, & Soil Pollution, Volume 227(2016): 319
The aim of this study was to evaluate the spatial distribution of total petroleum hydrocarbons
(TPH) in rhizoplane and non-rhizosphere of Leersia hexandra, known as Japanese grass, the
effect of oil on the aerial biomass of L. hexandra, the population of plant growth-regulating
bacteria, and microbial respiration in rhizosphere and non-rhizospheric soil. Samples of
rhizosphere and soil were collected at 14 points across a surface of 2.3 ha, layer 1 (0–15-cm
depth), layer 2 (15–30 cm), and layer 3 (30–70 cm), to measure TPH (mg kg−1). The spatial
distribution of TPH defined four study zones (Z): Z1: 1393, Z2: 3455, Z3: 5574, and Z4: 7544.
TPH were higher in underlying layers in the four zones. Zone 2 produced the largest amount of
aerial biomass; oil induced hormesis in the grass, but inhibited it at doses ≥5574. For the
rhizosphere of L. hexandra, it was cut with a sterilized knife, stimulated the population of Nfixing and phosphorus solubilizing, heterotrophic bacteria, as well as microbial respiration (day
1, 14, 21, 42, and 63 after incubation) in the four zones. The population of the three groups of
bacteria was more stimulated by weathered oil in rhizosphere soil, compared to non-rhizosphere
soil and with control treatment, suggesting that the rhizosphere system of L. hexandra has the
potential to bioestimulate beneficial microbial activity in unpolluted and polluted areas
compared to non-rhizosphere soil. We recommend the use of L. hexandra to recover soils
degraded by weathered oil in farms located in the Mexican humid tropics.
Keywords: N-fixing bacteria; Phosphorus solubilizing; Microbial activity; Weathered oil
Willian G. Birolli,
Eloá M. Borges,
Marcia Nitschke,
Luciane P. C. Romão,
André L. M. Porto. (1.Laboratório de Química Orgânica e Biocatálise, Instituto de
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Química de São Carlos Universidade de São PauloSão Carlos Brazil, 2.Laboratório de
Biotecnologia Microbiana, Instituto de Química de São Carlos Universidade de São
PauloSão CarlosBrazil, 3.Laboratório de Química Analítica Ambiental, Centro de Ciências
Exatas e Tecnologia, Departamento de QuímicaUniversidade Federal de Sergipe, Sao
Cristovao, Brazil). Biodegradation Pathway of the Pyrethroid Pesticide Esfenvalerate by
Bacteria from Different Biomes. Water, Air, & Soil Pollution, Volume 227(2016) : 271
This manuscript reports on a study of new biocatalysts for the biodegradation of pyrethroid
pesticides, such as esfenvalerate. Experiments of esfenvalerate biodegradation by bacteria
isolated from Brazilian savannah (Curtobacterium sp. CBMAI 1834, Bacillus sp.
2B,Lysinibacillus sp. CBMAI 1837, and Bacillus sp. 4T), sea (Kocuria sp. CBMAI
135, Kocuria sp. CBMAI 136, Kocuria marina CBMAI 141, and Kocuria sp. CBMAI 145), and
a tropical peat usually known as “turfa” soil (Bacillus sp. P5CBNB, Kosakonia sp. CBMAI
1836, Bacillus sp. CBMAI 1833, and Kosakonia sp. CBMAI 1835) were performed. A
biodegradation pathway was proposed for a better understanding of the environmental fate of the
above mentioned insecticide. Esfenvalerate (S,S-fenvalerate) and its metabolites [3phenoxybenzaldehyde (PBAld), 3-phenoxybenzoic acid (PBAc), 3-phenoxybenzyl alcohol, and
2-(4-chlorophenyl)-3-methylbutyric acid) (CLAc)] were quantitatively analyzed in triplicate
experiments by a validated method. Initially, 100 mg L−1 esfenvalerate (Sumidan 150SC) was
added for each experiment. The residual esfenvalerate (104.7–41.6 mg L−1) and formation of
PBAc (0.1–8.1 mg L−1), ClAc (1.5–11.0 mg L−1), PBAlc (0.9 mg L−1), and PBAld (completely
biotransformed) were quantified. The 12 bacterial strains accelerated (with different efficiencies)
the esfenvalerate degradation and increased the metabolites concentrations. A new and more
complete biodegradation pathway based on HPLC-time of flight (ToF) and gas chromatographymass spectrometry (GC-MS) analyses (in which thermal instability products were detected) was
proposed. The detected metabolites are smaller and more polar compounds that may be carried
by water and contaminate the environment.
Keywords: Insecticide; Environmental bacteria; Turf; Marine bacteria; Brazilian savanna; 3Phenoxybenzoic acid
Nuerla Ailijiang, Jiali Chang, Qing Wu, Peng Li, Peng Liang, Xiaoyuan Zhang,
Xia Huang. (State Key Joint Laboratory of Environment Simulation and Pollution
Control, School of Environment, Tsinghua University, Beijing, China). Phenol Degradation
by Suspended Biomass in Aerobic/Anaerobic Electrochemical Reactor. Water, Air, & Soil
Pollution, Volume 227(2016): 233
The effect of direct current (DC) on phenol biodegradation under aerobic/anaerobic condition
was investigated in this study using a bioelectrochemical reactor. It was found that phenol
biodegradation was inhibited with current ranged from 10 to 40 mA. The growth of biomass was
reduced to 43.2 ± 6.6 % for aerobic sludge and 38.6 ± 7.3 % for anaerobic sludge, but the loosely
bound extracellular polymer substances (LB–EPS) were increased 91.2 ± 1.3 % for aerobic
sludge and 62.8 ± 0.8 % for anaerobic sludge as the current increased from 10 to 40 mA.
Adenosine triphosphate (ATP) content of aerobic sludge was also reduced 0.481 ± 0.04-fold and
0.512 ± 0.05-fold lower and 1.34 ± 0.13-fold higher than that of the control when the current was
increased from 10 to 40 mA. The results of phosphate buffer saline adding treatment indicated
that lower pH caused by a DC above 10 mA was responsible for the reduced phenol
biodegradation, leading to the reduction of biomass. However, lower intensity of current (5 mA)
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had no significant impact on phenol degradation rate, pH, LB–EPS, ATP content, and cell
growth of aerobic/anaerobic sludge. These results give us a more detailed understanding of the
effects of electricity on the treatment of phenol containing wastewater.
Keywords: Phenol; Biodegradation; Aerobic sludge; Anaerobic sludge; Direct current
A. M. Ferro Orozco, E. M. Contreras, N. E. Zaritzky. (1.Fac. de Ingeniería Instituto de
Investigaciones en Ciencia y Tecnología de Materiales (INTEMA)UNMdPMar Del Plata,
Argentina, 2.Fac. de Cs. Exactas Centro de Investigación y Desarrollo en Criotecnología de
Alimentos (CIDCA)UNLPLa Plata, Argentina, 3.Fac. de IngenieríaUNLPLa Plata,
Argentina). Monitoring the biodegradability of bisphenol A and its metabolic
intermediates by manometric respirometry tests. Biodegradation, Volume 27(4) (2016):
209–221
As a result of its wide usage in the production of polycarbonate plastics and epoxy resins,
bisphenol A (BPA) is commonly detected in wastewaters. Recently, BPA became a major
concern because its adverse effects as an endocrine disruptor. In this work, the biodegradation
kinetics of BPA and its metabolic intermediates 4-hydroxyacetophenone (4HAP), 4hydroxybenzaldehyde (4HB) and 4-hydroxybenzoic acid (4HBA) by BPA-acclimated activated
sludge was studied using manometric respirometry (BOD) tests. For all the tested compounds,
BOD curves exhibited two phases. In the first one, a fast increase of the oxygen consumption
(OC) due to the active oxidation of the substrate was obtained. Then, when the substrate was
exhausted, the endogenous respiration produced a slower increase of OC. A standard Monodmodel with biomass growth was used to represent the OC profiles as a function of time. For all
the tested compounds, a good agreement between the proposed model and the experimental data
was obtained. According to their biodegradation rates, the tested compounds can be ordered as
follows: BPA < 4HAP ≪ 4HB < 4HBA. Because the oxidation rate of BPA by BPA-acclimated
activated sludge limits the rate of the whole biodegradation pathway, the accumulation of
metabolic intermediates 4HAP, 4HB, and 4HBA would be negligible. To calculate the dissolved
oxygen (DO) concentration (C) during the BOD tests, the oxygen transfer coefficient (kLa) of the
BOD bottles was obtained using the sulfite method. Finally, a simple procedure to calculate the
minimum DO concentration (Cmin) based on BOD data was developed. Calculation results
demonstrated that under the tested conditions, C values were high enough as not to be the
limiting substrate for the microbial growth.
Keywords: Bisphenol AEndocrine disruptor; Activated sludge; Respirometry; Modelling
Jiang Tian, Chenlei Yu, Yingwen Xue, Ruixue Zhao, Jing Wang, Lanzhou Chen. (1.School
of Resource and Environmental Sciences, Hubei Key Laboratory of Biomass-Resources
Chemistry and Environmental BiotechnologyWuhan UniversityWuhanPeople’s Republic
of China, 2.School of Civil EngineeringWuhan UniversityWuhanPeople’s Republic of
China). Performance of trichlorfon degradation by a novelBacillus tequilensis strain PA F3 and its proposed biodegradation pathway. Biodegradation, Volume 27 (4) (2016): 265–
276
The novel trichlorfon (TCF)-degrading bacterium PA F-3, identified as Bacillus tequilensis, was
isolated from pesticide-polluted soils by using an effective screening and domesticating
procedure. The TCF biodegradation pathways of PA F-3 were also systematically elucidated. As
revealed by high-performance liquid chromatography, the TCF residues in the mineral salt
medium demonstrated that PA F-3 can utilize TCF as its sole carbon source and reach the
highest degradation of 71.1 % at an initial TCF concentration of 200 mg/L within 5 days. The
TCF degradation conditions were optimized using response surface methodology as follows:
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temperature, 28 °C; inoculum amount, 4 %; and initial TCF concentration, 125 mg/L.
Biodegradation treatments supplemented with exogenous carbon sources and yeast extract
markedly increased the microbial dry weights and TCF-degrading performance of PA F-3,
respectively. Meanwhile, five metabolic products of TCF were identified through gas
chromatography/mass spectrometry, and a biodegradation pathway was proposed. Results
indicated that deoxidation and dehydration (including the cleavage of the P–C phosphonate bond
and the C–O bond) were the preferred metabolic reactions of TCF in this TCF-degrading
bacterium.
Keywords: Trichlorfon (TCF); TCF degrading bacterium; Bacillus tequilensis; Biodegradation
products; Biodegradation pathway
Daisuke Inoue, Tsubasa Tsunoda, Kazuko Sawada, Norifumi Yamamoto, Yuji Saito,
Kazunari
Sei, Michihiko
Ike. (1.Department of Health ScienceKitasato
UniversitySagamihara-MinamiJapan, 2.Environment and Medical Sciences Course,
Graduate School of Medical SciencesKitasato UniversitySagamihara-MinamiJapan,
3.Technology CenterTaisei CorporationYokohamaJapan, 4.Division of Sustainable Energy
and Environmental EngineeringOsaka UniversitySuitaJapan). 1,4-Dioxane degradation
potential of members of the genera Pseudonocardia and Rhodococcus. Biodegradation,
Volume 27 (4) (2016): 277–286
In recent years, several strains capable of degrading 1,4-dioxane have been isolated from the
genera Pseudonocardia and Rhodococcus. This study was conducted to evaluate the 1,4-dioxane
degradation potential of phylogenetically diverse strains in these genera. The abilities to degrade
1,4-dioxane as a sole carbon and energy source and co-metabolically with tetrahydrofuran (THF)
were evaluated for 13 Pseudonocardia and 12 Rhodococcus species.Pseudonocardia
dioxanivorans JCM 13855T, which is a 1,4-dioxane degrading bacterium also known as P.
dioxanivorans CB1190, and Rhodococcus aetherivorans JCM 14343T could degrade 1,4-dioxane
as the sole carbon and energy source. In addition to these two strains, tenPseudonocardia strains
could degrade THF, but no Rhodococcus strains could degrade THF. Of the ten
Pseudonocardia
strains,
Pseudonocardia
acacia JCM
16707T and Pseudonocardia
T
asaccharolytica JCM 10410 degraded 1,4-dioxane co-metabolically with THF. These results
indicated that 1,4-dioxane degradation potential, including degradation for growth and by cometabolism with THF, is possessed by selected strains of Pseudonocardia and Rhodococcus,
although THF degradation potential appeared to be widely distributed in Pseudonocardia.
Analysis of soluble di-iron monooxygenase (SDIMO) α-subunit genes in THF and/or 1,4dioxane degrading strains revealed that not only THF and 1,4-dioxane monooxygenases but also
propane monooxygenase-like SDIMOs can be involved in 1,4-dioxane degradation.
Keywords: 1,4-dioxane degradation; Pseudonocardia; Rhodococcus; Soluble di-iron
monooxygenase gene International Biodeterioration & Biodegradation
Xinyan Dai, Hua Wang, Lu-Kwang Ju, Gang Cheng, Hongbo Cong, Bi-min Zhang Newby.
(Department of Chemical and Biomolecular Engineering, The University of Akron, Akron,
OH 44325-3906, USA) Corrosion of aluminum alloy 2024 caused by Aspergillus niger.
Volume 115( 2016): Pages 1–10
Corrosion of aluminum alloy 2024 (AA 2024-T3) exposed to fungus Aspergillus nigercultured
on glucose containing potato dextrose agar was studied in a high humidity and sterile
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atmospheric environment. The biofilm evaluation, weight loss measurement, quantitative pit
analysis and corrosion product characterization were carried out. Results showed that, under this
condition, the presence of A. niger accelerated corrosion process. The corrosion rate of AA
2024-T3 by A. niger was more than 4 times of that exposed to NaCl. Also, severe pitting
corrosion, comparable to AA 2024-T3 exposed to NaCl, and aluminum depletion accompanied
with copper enrichment were observed. Furthermore, the corrosion morphology was found to be
related to the biofilm thickness. The dominant metabolite of A. niger under our experimental
condition was identified to be oxalic acid, an aggressive corrodent that causes similar corrosion
rate and corroded pit morphology as those observed in this study. Therefore, oxalic acid
produced by A.niger under our specific experimental condition is believe to be the main cause
for the corrosion of AA 2024-T3.
Keywords: Aluminum alloy; Microbiologically influenced corrosion; Weight loss; Surface
roughness, International Biodeterioration & Biodegradation
Gang Wanga, Ke Chaia, ,Jinyi Wua, Fuchun Liu. (a Key Laboratory of Ministry of
Education for Advanced Materials in Tropical Island Resources, Material and Chemical
Engineering College, Hainan University, Haikou 570228, China, b Key Laboratory of
Nuclear Materials and Safety Assessment, Institute of Metal Research, Chinese Academy
of Sciences, Shenyang 110016, China). Effect of Pseudomonas putida on the degradation of
epoxy resin varnish coating in seawater.Volume 115 (2016): 156–163
It is known that microorganisms degrade many materials. However, very little is known about
the biodegradation of marine coatings. In this study, we explored the degradation of epoxy resin
varnish coating in sterile seawater and seawater inoculated withPseudomonas putida by the
coating permeability analysis, electrochemical impedance spectroscopy, contact angle test,
scanning electron microscopy, Fourier transform infrared spectroscopy. The decrease in the
corrosion resistance of the coating was significantly higher in seawater inoculated
with Pseudomonas putida than in sterile seawater between 48 h and 25 days of coating
immersion. The extensive under-coating corrosion appeared on the substrates in both seawater
systems, but the corrosion in seawater inoculated with Pseudomonas putida was much more
serious. These results suggested that Pseudomonas putida significantly decreased the corrosion
resistance of the coating and might decompose the coating. Some pulverization and tiny holes
were found on the coating in seawater inoculated with Pseudomonas putida. Moreover, the
absorbance of the C OH peak for the unimmersed coating and the coating immersed in sterile
seawater was significantly higher than that for the coating immersed in seawater inoculated
with Pseudomonas putida. The results proved that Pseudomonas putidadegraded the coating.
The degradation could involve the hydroxyl oxidation.
Keywords: Pseudomonas putida; Biofilms; Epoxy resin varnish coating; EIS; Biodegradation,
Corrosion
Ingrid Pinheiro de Medeirosa, Sonia Rozentalb, Amanda S. Costab, Andrew Macraec, Allen
N. Haglerc José R.A. Ribeiroc, Alane eatriz ermelhoa. (a Biotechnology Center- Bioinovar,
Institute of Microbiology Paulo de Góes, Universidade Federal do Rio de Janeiro (UFRJ),
Rio de Janeiro, Brazil, b Laboratório de Biologia Celular de Fungos, Institute of Biophisics
Carlos Chagas Filho, Universidade Federal do Rio de Janeiro (UFRJ), Rio de Janeiro, RJ,
Brazil,Laboratório de Biotecnologia Sustentável e Bioinformática Microbiana,
Universidade Federal do Rio de Janeiro (UFRJ), Rio de Janeiro, RJ, Brazil)
Biodegradation of keratin by Trichosporum loubieri RC-S6 isolated from tannery/leather
waste. International Biodeterioration & Biodegradation, Volume 115 (2016): 199–204.
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Keratin proteins are a major constituent of skin and its appendages including nails, hair, feathers,
and wool. Keratinases are peptidases that degrade keratin. Keratinases are produced by a number
of different bacterial genera as well as dermatophyte fungi. The aim of this research was to
isolate and identify keratinolytic yeasts that produce enzymes that might replace some of the
chemicals used during tanning in leather production. Bioprospecting/sampling targeted discarded
leather scraps from chromium-polluted soil adjacent to a tannery. Isolated yeasts were selected
for identification and further characterization based on their ability to hydrolyze keratin and
based on zymography analyses. Yeast strain RC-S6 was putatively identified as a Trichosporon
loubieri strain based on biochemical and ribosomal DNA analyses. This strain produced its
highest keratinase activity on nail keratin (193.3 U ml−1). Sulfide production was observed for all
keratin media types but the best substrate was human hair. T. loubieri RC-S6 secretes keratinases
that degrade nails, hair, feathers and wool and degradation was faster with nail and hair keratin.
The keratinases from this strain have biotechnological potential for dehairing in leather
production.
Keywords: Keratin; Yeast; Biodegradation; Peptidase; Tanning; Leather
Xiaoyun Zhua, 1, Yitian Shena, 1, Xiaoguo Chena, Yue O.O. Hub, Huiyi Xianga, Jia Taoa,
Yun Linga. (a School of Resource and Environmental Engineering, Wuhan University of
Technology, Wuhan 430070, PR China, b KTH Royal Institute of Technology, Science for
Life Laboratory, School of Biotechnology, Division of Gene Technology, Stockholm,
Sweden). Biodegradation mechanism of microcystin-LR by a novel isolate of Rhizobium sp.
TH and the evolutionary origin of themlrA gene. International Biodeterioration &
Biodegradation, Volume 115 (2016): 17–25.
The frequent presence of microcystin (MC) in eutrophic water bodies worldwide poses a serious
threat to ecosystems. Biodegradation has been extensively investigated as a main pathway for
MC attenuation, and an mlr-dependent mechanism of MC degradation have been elucidated in
detail. However, the evolutionary origin and the distribution ofmlr genes in MC-degrading
bacteria is poorly understood. In this study, a novelRhizobium sp. TH, which is the first αproteobacterial MC-degrading bacterium other than Sphingomonadales, was isolated. Strain TH
degraded MC via the mlr-dependent mechanism with a first-order rate constant of 0.18–
0.29 h−1 under near-natural conditions. The partial length mlr gene cluster was sequenced, and
the function of its key gene, mlrA, was verified by heterologous expression in Escherichia coli.
Phylogenetic analyses show that the mlrA gene initially arose in α-proteobacteria by vertical
evolution, and the two strains from β- and γ-proteobacteria acquired it by horizontal gene
transfer. Therefore, the mlrA gene mainly exists in α-proteobacteria but is seldom present in
other bacteria. A pair of primers matching well with mlrA sequences reported so far were
designed and could be used to determine the MC-degrading mechanism for novel isolates or to
screen for MC-degrading ability among environmental samples.
Keywords: Microcystin; Degradation; Mechanism; mlrA gene; Evolutionary origin; Rhizobium,
Yi-Wen Lina,Chia-Chin Yanga,Nguyen Ngoc Tuana,Shir-Ly Huanga. (a Department of Life
Sciences, National Central University, Taiwan b Institute of Environmental Engineering,
National Central University, Taiwan) Diversity of octylphenol polyethoxylate-degrading
bacteria: With a special reference to Brevibacterium sp. TX4.International Biodeterioration
& Biodegradation, Volume 115 (2016): 55–63
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Octylphenol polyethoxylates (OPEOn) are surfactants and prone to degradation into
xenoestrogenic metabolites, polluting various environments. We sought to identify bacterial
strains and potential metabolic pathways involved in OPEOn degradation. By enrichment culture,
a greater diversity of bacterial strains was noted in a green house of pesticide factory, which had
frequently sprayed by different formulated pesticides, compared to a rice field and a drainage
ditch (32:6:5). These bacteria grew on OPEOn as the sole carbon source; seven genera had not
been previously reported, of which onlyBrevibacterium was Gram-positive. Metabolic analysis
by HPLC/MS revealed thatBrevibacterium sp. TX4 could shorten the ethoxylate chain thereby
degrading OPEOn, during which O2 was required. Hence, with frequent spray of pesticides
formulated with anionic surfactants such as OPEOn could increase the diversity of OPEOndegrading bacteria. Brevibacterium sp. TX4 is the first Gram-positive bacterium which was
demonstrated to shorten the ethoxylate chain of OPEOn.
Keywords: Octylphenol polyethoxylates;
Biodegradation, Metabolites

Brevibacterium sp.

Nonionic

surfactants;

Hua Zhong, Zhiquan Wanga, c, Zhifeng Liua, c,Yang Liua, c, Mingda Yua, c, Guangming
Zenga. (a College of Environmental Science and Engineering, Hunan University, Changsha,
410082, China, b School of Water Resources and Hydropower Engineering, Wuhan
University, Wuhan, 430070, China, c Key Laboratory of Environmental Biology and
Pollution Control, Hunan University, Ministry of Education, Changsha, 410082, China,
d
Department of Soil, Water and Environmental Science, University of Arizona, Tucson,
AZ, 85721, United States). Degradation of hexadecane by Pseudomonas aeruginosa with the
mediation of surfactants: Relation between hexadecane solubilization and bioavailability.
International Biodeterioration & Biodegradation, Volume 115 (2016): 141–145.
Degradation of hexadecane by Pseudomonas aeruginosa ATCC 9027 mediated with octylphenol
ethoxylate (Triton X-100) or sodium dodecylbenzene sulfonate (SDBS) was studied to examine
the relation between surfactant pseudo-solubilization and bioavailability for hydrophobic organic
compounds (HOCs). For either of the surfactants, degradation of hexadecane in pseudosolubilized form was delayed compared to hexadecane as a separate phase, showing a reduced
availability of pseudo-solubilized hexadecane. When hexadecane with a quantity significantly
higher than the pseudo-solubility was used as the carbon source, Triton X-100 enhanced the
degradation whereas SDBS still showed inhibitory effect. Degradability test shows that Triton
X-100 as the sole carbon source could be partially degraded, whereas SDBS could not. These
results indicate that a reduction in HOC bioavailability may occur for surfactant-mediated
bioremediation process, likely due to the barrier effect of surfactants at water-HOC interface.
Keywords: Pseudomonas aeruginosa ATCC 9027; Triton X-100; SDBS; Pseudo-solubilized
hexadecane;Degradation.
Jan Broda, Stanisława Przybyło, Katarzyna Kobiela-Mendrek, Dorota Biniaś, Monika
Rom, Joanna Grzybowska-Pietras, Ryszard Laszczak. (Institute of Textile Engineering
and Polymer Materials, University of Bielsko-Biala, Poland). Biodegradation of sheep wool
geotextiles. International Biodeterioration & Biodegradation, Volume 115 (2016): 31–38
Innovative geotextiles designed for erosion control and made from meandrically arranged coarse
ropes were produced. The ropes filled with sheep wool and wrapped with woollen nonwoven
were buried in the local ground. During one year of soil exposure the progress of wool
biodegradation was observed. During investigations the morphology and chemical composition
of wool and change of basic mechanical parameters of single fibres and woollen nonwoven were
analysed. In the first months of the burial the deterioration of mechanical parameters, destruction
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of scales on the fibres surface and cleavage of disulphide bonds of keratin was observed. In the
following months, further reduction of mechanical parameters, successive destruction of cuticle
and deeper layers of the fibres followed by fibres defibrillation and the disruption of peptide
bonds occurred. Rapid biodegradation leading to defibrillation occurred in the mechanically
damaged fibres. It was concluded that, thanks to slow biodegradation, the ropes maintain their
protective potential for one vegetation session, what is sufficient for the development of the
protective vegetation on the slope.
Keywords: Wool; Keratin; Biodegradation; Geotextiles International Biodeterioration &
Biodegradation
Magdalena Kwiatkowskaa, Rafał Ważnyb, Katarzyna Turnauc , Antoni Wójcika. (a Faculty
of Conservation and Restoration of Works of Art, Jan Matejko Academy of Fine Arts in
Kraków, Poland, b Małopolska Centre of Biotechnology, Jagiellonian University, Kraków,
Poland, c Institute of Environmental Sciences, Jagiellonian University, Kraków, Poland).
Fungi as deterioration agents of historic glass plate negatives of Brandys family collection.
Volume 115(2016): 133–140
Microbiological deterioration was observed on a historic collection of retouched glass plate
negatives. The collection came from a burnt manor house that belonged to the Brandys family
before World War IInd. The photographs were taken at the end of 19th century. The collection
consists of 35 glass plate negatives, 4 of which were examined for possible presence of
microorganisms. The current state of the negatives indicated that the collection may have been
flooded. Initially, the viability of the microorganisms on the plates was examined using
luminescence adenosine phosphate assay. The fungi were isolated and identified with molecular
biology methods as Trichoderma longibrachiatum, Hypocrea lixii, Aspergillus versicolor,
Penicillium sp. As the historic negatives were covered with a protective varnish layer, the impact
of the isolated fungi on test negative plates covered with dammar and sandarac varnishes, and on
a gelatine image layer were examined. The most effective in degradation of gelatine emulsion
wasT. longibrachiatum. All of the investigated microorganisms quickly decomposed silver
image in gelatine layer not covered with varnish in opposite to slower decomposition of silver
image in gelatine layer covered with sandarac and dammar varnishes. UV-induced luminescence
observation confirmed that the microorganisms quickly decomposed gelatin layer not covered
with varnish. The cracking of varnish was the result of fungal activity within gelatin, however,
some fungi also attacked the varnish itself.
Keywords: Biodeterioration; Fungi; Glass plate negatives; Varnish; Luminescence induced by
UV
Filomena Costa, Teresa Tavares.(Centre of Biological Engineering, University of Minho,
Campus de Gualtar, 4710-057, Braga, Portugal) Biosorption of nickel and cadmium in the
presence of diethylketone by a Streptococcus equisimilis biofilm supported on vermiculite.
International Biodeterioration & Biodegradation, Volume 115(2016): 119–132.
A Streptococcus equisimilis biofilm supported on clays was used to decontaminate aqueous
solutions containing diethylketone (DEK), nickel and/or cadmium, in a batch mode. The
interaction between the sorbent matrices and the different sorbates, individually and in binary
combinations, was evaluated. It was demonstrated that the growth of S. equisimilis is negatively
affected by concentrations higher than 80 mg l−1 of Ni and 5 mg l−1 of Cd. DEK and Cd uptakes
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are positively correlated with the mass of vermiculite without biofilm, as observed in singular
sorbate experiments. The same trend is observed for sorption percentages, reporting to the initial
solution concentrations, as values higher than 90% were achieved for both pollutants. Although
Ni uptake decreases as the mass of vermiculite increases, the percentage of sorbed Ni increased,
reaching a maximum value of 100%. It was demonstrated that Ni and DEK, when mixed, present
higher sorption values, suggesting a synergetic interaction between these two pollutants, whereas
when DEK and Cd are mixed, the sorption of DEK decreases significantly, revealing a negative
effect of Cd over the retention of DEK. It was also observable that for sorbent mass higher than
0.085 g the simultaneous uptake of DEK and Ni by the biofilm supported on vermiculite
decreases, but the sorption percentage tends to increase, reaching values of 100% for 40 g of
vermiculite. As the mass of sorbent increases the sorption percentage of both sorbates, DEK and
Cd, tends to increase, reaching maximum values higher than 98%. These sorption systems are
effective and the use of a biofilm may be an important advantage for the treatment of aqueous
solutions contaminated with specific pollutants.
Keywords: Cadmium; Diethylketone; Nickel; Sorption; Streptococcus equisimilis; Vermiculite
Guoping Zhanga, Xiaoxue Ouyangb, Haixia Lia, Zhiping Fua, Jingjing Chena. (a State Key
Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy
of Sciences, China, b Surveying and Mapping Institute of Geology and Mineral Resources
of Guizhou Development Authority, China). Bioremoval of antimony from contaminated
waters by a mixed batch culture of sulfate-reducing bacteria. International
Biodeterioration & Biodegradation, Volume 115(2016): 148–155.
Bioremediation of metal(loid)-contaminated water could be a cost-effective process. In this
work, Sb-polluted water was treated by application of a mixed batch culture of sulfate-reducing
bacteria (SRB). Aqueous Sb could be efficiently removed by the SRB over an initial pH range
5–8. The SRB was tolerant of at least 50 mg L−1 Sb in solution. With an initial pentavalent Sb
(Sb(V)) concentration of 5 mg L−1, batch kinetic variations of the treatment were studied over a
11 d period at an initial pH 7 at 30 °C. A high removal (93%) of the aqueous Sb was achieved.
The final products were identified microscopically. Before removal of Sb from solution in this
treatment, Sb(V) was first reduced to trivalent Sb (Sb(III)). Hydrogen sulfide was proven to be
the reducing agent in this reaction. The SRB were not able to reduce Sb(V) enzymatically.
Following the chemical reduction of Sb(V) to Sb(III), the latter reacted with excess sulfide,
resulting in the formation of insoluble antimony sulfide (Sb2S3). Studies on the sorption of Sb
species by dead SRB indicated that, in the batch treatment, sorption by bacteria made a relatively
small contribution to the removal of Sb.
Keywords: Antimony;Wastewater; Sulfate-reducing bacteria; Bioremediation.
Dorota Wieczoreka, Olga Marchut-Mikolajczyka, Bartosz Strzeleckia, Malgorzata
Gajewskaa, Arkadiusz Polewczykb, Tadeusz Antczaka. (a Institute of Technical
Biochemistry, Technical University of Lodz, Stefanowskiego 4/10, 90-924, Lodz, Poland,
b
Institute of Food Chemistry, Technical University of Lodz, Stefanowskiego 4/10, 90-924,
Lodz, Poland). The effect of tert-butylhydroquinone (TBHQ) on biodiesel bioremediation
in soil samples inoculated with bacterial cells. International Biodeterioration &
Biodegradation, Volume 115 (2016): 205–211
The study aimed to determine the effect of tert-butyl-hydroquinone (TBHQ) on the activities of
dehydrogenases and esterases, free fatty acid level, early plant growth ofSinapis alba, Lepidium
sativum, and Sorghum saccharatum, pH, degradation of biodiesel and the rate of FAME
assimilation during bioremediation process with two selected bacterial strains (Achromobacter
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xylosoxidans G21 or Sarcina spp.). Biodiesel with or without TBHQ (210 mg l−1) in 5% (w/w)
concentration were introduced into soil. Based on the obtained results, inhibition of esterases and
dehydrogenases activity, reduction of FAME assimilation and a marked decrease in FAME
degradation was found when TBHQ was added to biodiesel. Obtained results provide evidence
that the presence of TBHQ in biofuel impacts the course of bioremediation of soil contaminated
with biodiesel. Too high TBHQ concentrations in the fuel may reduce the effectiveness of soil
clean-up processes.
Keywords: Antioxidants; Bacterial biodegradation; Biodiesel; Biological activity; TBHQ.
Alejandro Rodriguez-Sancheza, Anna Mikolab, Barbara Muñoz-Palazona, Riku Vahalab,
Alejandro Gonzalez-Martinezb. (a Institute of Water Research, University of Granada,
C/Ramon y Cajal, 4, 18071, Granada, Spain, b Department of Built Environment, School of
Engineering, Aalto University, P.O. Box 15200, FI-00076, Aalto, Espoo, Finland).
Performance and bacterial community structure of a submerged biofilter subjected to high
ammonium and high organic carbon concentrations.International Biodeterioration &
Biodegradation, Volume 115 (2016): 224–233
A partial-nitritation biofilter was tested in order to investigate the effect of organic matter
loading over its performance and bacterial community structure. Analyses were done after each
of a two-step organic loading of 45 days each. Without organic matter addition, the partialnitritation biofilter performed in nearly ideal conditions in terms of ammonium oxidation to
nitrite. Under these conditions its bacterial community structure was dominated
by Nitrosomonas bacteria. The first loading of organic matter caused a decrease in ammonium
oxidation as well as decrease in relative abundance ofNitrosomonas. The COD and
BOD5 removal increased with the operation time up to 85% and 81%. For the second loading of
organic matter the partial-nitritation biofilter achieved 91% and 97% in COD and BOD5 removal
at the end of the experimental period but ammonium oxidation efficiency was still inefficient.
The changes in the bacterial community structure of the biofilter were more pronounced at the
first organic loading step as suggested by α- and β-diversity analyses. In this way, the partialnitritation biofilter could not achieve the desired coupled ammonium oxidation and organic
matter removal efficiency.
Keywords: Partial nitritation; Carbon source; Bacterial community; iTag sequencing; Next
generation equencing
Fangkui Wang, Cai Li, Haojie Wang, Wenli Chen, Qiaoyun Huang. (State Key Laboratory
of Agricultural Microbiology, Huazhong Agricultural University, Wuhan 430070, People's
Republic of China) Characterization of a phenanthrene-degrading microbial consortium
enriched from petrochemical contaminated environment. International Biodeterioration &
Biodegradation, Volume 115 (2016): 286–292
In this study, a novel aerobic microbial consortium for the complete degradation of phenanthrene
was enriched from petrochemical contaminated soil in Puyang City, Henan Province, China. The
consortium, named as ZY-PHE, could degrade more than 96% of 200 mg/L phenanthrene in a
minimal salt medium in 3 days. Pyrosequencing analysis of the bacterial 16S rRNA gene
suggested that Proteobacteria was the dominant phyla of ZY-PHE consortium representing
56.7%
of
the
total
number
of
detected
sequences
followed
by Actinobacteria (21.7%), Deinococcus-Thermus
(14.5%), Bacteroidetes
(4.3%)
and
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Firmicutes (0.8%). Several abundant genera, Truepera (14.47%), Starkeya (1.35%),
Nitratireductor (1.35%), Legionella (0.71%), Aeromicrobium (0.47%), Phyllobacterium
(0.38%) and Cellulosimicrobium (0.31%), have firstly been detected in PAHs contaminated
environment. The consortium has the ability to degrade other PAHs such as pyrene and fluorene
by utilizing them as sole carbon and energy source. Further, consortium ZY-PHE exhibited an
excellent pH adaptation and extensive temperature flexibility, indicating this consortium could
function well under a wide range of environmental conditions. Liquid chromatography–
quadrupole-time-of-flight mass spectrometry assay revealed accumulation of few intermediate
metabolites involved in phenanthrene degradation. The use of this bacterial consortium may be
an attractive alternative for the bioremediation of polycyclic aromatic hydrocarbons in the
environment.
Keywords: Polycyclic aromatic
Biodegradation; Pyrosequencing
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Hyun Jeong Jeon, Mal Nam Kim. (Department of Life Science, Sangmyung University,
Seoul 110-743, Republic of Korea) Isolation of mesophilic bacterium for biodegradation of
polypropylene. International Biodeterioration & Biodegradation, Volume 115(2016): 244–
249
A mesophilic bacterium capable of polypropylene (PP) biodegradation was isolated from soil
using a culture medium containing low molecular weight polypropylene (LMWPP) as a carbon
source. The biodegradation of LMWPP and high molecular weight polypropylene (HMWPP), by
the isolated bacterium, was measured under compost conditions. As produced PP has a broad
molecular weight distribution so that it contains molecules with a wide spectrum of chain length,
ranging from extremely low molecular weight to very high molecular weight. As the extremely
low molecular weight fraction of PP may produce misleading results on biodegradability of PP,
Soxhlet extraction using toluene was performed to obtain HMWPP, by dissolving out the
extremely low molecular weight fractions from PP as produced from a commercial scale
polymerization reactor. Previous research on PP biodegradation used PP compounded with prooxidants or with natural polymers, such as starch, or pretreated commercial-grade PP containing
various additives, such as heat and light stabilizers. In contrast, the present study employed PP
without any additives, to examine the true biodegradability of neat PP, excluding any effects of
the additives.
Keywords: Polypropylene; Biodegradation; Mesophilic bacterium; Compost.
Dang Mao Nguyena, b, Thi Vi Vi Doa, Anne-Cecile Grilletb, Huy Ha Thucc, Chi Nhan Ha
Thuca. (a Department of Polymer and Composite Materials, Faculty of Materials Science,
University of Science, Vietnam National University, Ho Chi Minh City, 227 Nguyen Van
Cu, Viet Nam, b LOCIE, Polytech Annecy-Chambéry, Université de Savoie Mont Blanc,
Campus Scientifique, 73376 Le Bourget du Lac Cedex, France, c Department of Polymer
Chemistry, Faculty of Chemistry, University of Science, Vietnam National University, Ho
Chi Minh City, 227 Nguyen Van Cu, Viet Nam). Biodegradability of polymer film based on
low density polyethylene and cassava starch. International Biodeterioration &
Biodegradation, Volume 115(2016): 257–265
Bio-based materials with linear low density polyethylene (LLDPE) and a high content of
thermoplastic starch (TPS) were prepared using the twin-screw extruder. The 25 µm thick films
were blown with a Haake Polydrive internal mixer using a temperature profile with three zones:
160 °C, 170 °C and 165 °C. Morphology as well as thermal properties of the materials was
investigated by field emission scanning electron microscopy (FE-SEM), differential scanning
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calorimeter (DSC) and thermogravimetric analysis (TGA). As revealed by FE-SEM, a good
dispersion of the TPS phase in LLDPE matrix was obtained. The DSC result confirmed the
remarkable influence of TPS phase on crystallinity of LLDPE. Biodegradation of material in the
form of film specimens were determined by weight loss, morphological surface change and
mechanical properties. The results show more than 10% of the bio-film's weight is degraded
after 5 months in the compost environment.
Keywords: Biodegradability; LLDPE/TPS film; Bio-based materials; Compost environment;
Cassava starch
Do-Hyung Lim, Da-Som Lim, Young-Soo Keum. (Department of Bioresources and Food
Science, Konkuk University, 120 Neungdong-ro, Gwangjin-gu, Seoul 143-701, Republic of
Korea). Biodegradation of 1-alkoxy-2,4-dichlorobenzenes by Yarrowia lipolytica KCTC
17618. International Biodeterioration & Biodegradation, Volume 114(2016): 8–13
Detailed analyses of the biodegradation of 1-alkoxy-2,4-dichlorobenzenes by Yarrowia
lipolytica KCTC 17618 were conducted by gas chromatography-mass spectrometry. Eight
different 1-alkoxy-2,4-dichlorobenzenes with a linear alkylgroup (butyl to tetradecyl) were
subjected to liquid culture. Y. lipolytica could rapidly metabolize short-chain analogues (butyl to
hexyl) and utilize them as the sole carbon source for growth, whereas the analogues with longer
alkyl groups were unable to support the growth but gradually metabolized in the nutrient media.
The metabolic rates decreased with an increase of alkyl chain length up to a decyl group.
Comprehensive metabolite analysis indicated that 4-(2,4-dichlorophenoxy)-butyric acid was the
final metabolite of substrates with even-numbered alkoxy groups. 4-(2,4-dichlorophenoxy)butyric acid is a well-known plant growth regulator and herbicide. In case of odd-numbered
alkoxybenzenes, 3-(2,4-dichlorophenoxy)-propionic acid was the most abundant metabolite and
no trace of 4-(2,4-dichlorophenoxy)-butyric acid was observed. These findings suggested that
alkyl chain metabolism by the yeast follows a typical β-oxidation mechanism. The metabolism
was partially inhibited by piperonylbutoxide, a common cytochrome P450 inhibitor. Dosedependent production of 4-(2,4-dichlorophenoxy)-butyric acid from 1-butoxy-2,4dichlorobenzene was evaluated. The maximum yield was 487 mg l−1 at 1 g l−1 of substrate. In
summary, Y. lipolytica could efficiently produce 4-(2,4-dichlorophenoxy)-butyric acid from 1alkoxy-2,4-dichlorobenzenesthrough oxidative metabolism.
Keywords: Yarrowia lipolytica; Alkoxybenzene; Herbicide; Biotransformation; 2,4-DB
Astha Sinha, W. Jabez Osborne. (Biomolecules Lab, School of Biosciences and
Technology, VIT University, Vellore 632014, India). Biodegradation of reactive green dye
(RGD) by indigenous fungal strain VITAF-1. International Biodeterioration &
Biodegradation, Volume 114(2016): 176–183
Present study demonstrates the decolourization and degradation of reactive green dye (RGD) by
indigenous fungal strain VITAF-1 isolated from dye contaminated sites of Tirupur district, T.N,
India. The intensive metabolic activity of VITAF-1 led to 97.9% decolourization of RGD within
48 h at 30 ± 2 °C temperature in Minimal Salt Media (MSM). VITAF-1 had a strong capability
to decolourize elevated concentrations of reactive green dye (250 mg L−1–1500 mg L−1) over a
pH range of 3.0–9.0. Induction of oxidoreductive enzymes like laccase, LiP and DCIP reductase
confirmed their potential role in degradation. Decolourization assay with living and dead
biomass of VITAF-1 revealed its ability in absorbing RGD. The degradation capability of the
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isolate VITAF-1 was monitored using UV–Vis spectrophotometer, HPLC and FTIR analysis,
further the degraded product was identified as benzoic acid, 2(-1-oxopropyl) by GC-MS. 18S
rRNA gene sequencing confirmed the fungal strain VITAF-1 to be the nearest neighbour
ofAspergillus sp.
Keywords: Decolourization; Enzymatic assay; HPLC; FTIR; GC-MS; 18S rRNA sequencing
Aiyoub Shahia, Sevcan Aydina, Bahar Inceb, Orhan Incea. (a Istanbul Technical
University, Environmental Engineering Department, Maslak, Istanbul, Turkey, b Bogazici
University, Institute of Environmental Sciences, Bebek, Istanbul, Turkey). The effects of
white-rot fungi Trametes versicolor and Bjerkandera adusta on microbial community
structure and functional genes during the bioaugmentation process following
biostimulation practice of petroleum contaminated soil. International Biodeterioration &
Biodegradation, Volume 114(2016): 67–74
Current study investigated the ability of Trametes versicolor and Bjerkandera adustafungi in
biodegradation of petroleum residues in oil contaminated soil as a post-treatment method
following biostimulation practice. The effects of mentioned fungi on the indigenous microbial
community and the expression level of alkB, phnAc and nahfunctional genes by bacterial
community have been evaluated. Illumina sequencing was used to identify the dominant
microbial strains in the petroleum contaminated soil. Quantitative real time PCR was used to
evaluate the microbial community structure and changes of the expression of the studied
functional genes throughout post-treatment process. During the biodegradation
experiment, T. versicolor was
more
efficient
than B.adusta.
In
the
presence
of T. versicolor and B. adusta, the expression level of alkB gene was not increased
but nah and phnAc genes were increased in the setups with high concentrations of petroleum
hydrocarbons and nutrients, however, the quantities of active bacterial cells, gram-negative and
gram-positive bacteria were not changed significantly during fungal pretreatment when
autochthonous fungi were present.
Keywords: Petroleum contaminated soil; Bioaugmentation; Biostimulation; White-rot fungi;
Trametes versicolor; Bjerkandera adusta
Fatma Zohra Khelaifiaa, Sabir Hazourlia, Sana Nouacera, Hachani Rahimaa, Mounir
Ziatib. (a Laboratory of Water Treatment and Valorization of Industrial Wastes,
Chemistry Department, Faculty of Sciences, Badji-Mokhtar University, Bp12, 23000
Annaba, Algeria, b Chemistry Department, M’Hamed Bouguerra University, Boumerdes,
Algeria). Valorization of raw biomaterial waste-date stones-for Cr (VI) adsorption in
aqueous solution: Thermodynamics, kinetics and regeneration studies. International
Biodeterioration & Biodegradation, Volume 114(2016): 76–86
The objective of this study is to see, if raw local Date Stones (D.S) waste can be successfully
used as biosorbent for removing of hexavalent chromium Cr (VI) from aqueous solution. The
characterization of this raw biomaterial has been performed using various analytical techniques
such as FTIR, SEM, XRD and BET surface area. The experiment results in batch adsorption
show that optimum conditions are: initial Cr (VI) concentration 100 mg L−1, pH 2, equilibrium
contact time 60 min and D.S concentration 1 g L−1. The corresponding adsorption capacity was
around 70 mg g−1. These results are well modeled by Langmuir isotherm and kinetics study
followed the pseudo second-order model. The adjustment of models was confirmed by the Chisquare (χ2) test and the correlation coefficient R2. Thermodynamic parameters indicate that the
adsorption process is spontaneous and endothermic. The chemical regeneration tests showed
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that, NaOH is the best eluent. Based on these results, D.S could be used as an ecofriendly and
economic biosorbent for removing of Cr (VI) from aqueous solution.
Keywords: Hexavalent chromium; Lignocellulosic material; Date stones; Characterization;
Adsorption; Modeling
Jasmina Ćilerdžić, Mirjana Stajić, Jelena Vukojević. (University of Belgrade, Faculty of
Biology, Takovska 43, 11000 Belgrade, Serbia). Degradation of wheat straw and oak
sawdust by Ganoderma applanatum. International Biodeterioration & Biodegradation,
Volume 114(2016): 39–44
Ganoderma applanatum is a widely-distributed wood decaying species whose ligninolytic
enzyme system has not been sufficiently studied. The aims of the study were to profile its Mnoxidizing peroxidases and laccases and defining of wheat straw and oak sawdust delignification
extents depending on cultivation type. Activities of these enzymes were higher in submerged
than in solid-state cultivation. Oak sawdust induced the highest activities of Mn-dependent
(5545.5 U L−1) and Mn-independent peroxidases (5810.0 U L−1), and wheat straw stimulated
laccase activity (11007.0 U L−1). The isoelectric focusing profiles of enzymes and extent of
lignocellulose degradation were affected by plant residue as well as type and period of
cultivation. Submerged cultivation induced the synthesis of a higher number of enzyme isoforms
and the maximum levels of lignin, hemicellulose and cellulose degradation (40.9%, 32.7% and
27.4%) were reached during this oak sawdust fermentation. However, selectivity in fiber
mineralisations was the highest during solid-state fermentation of wheat straw, which is
important for possible application in various biotechnological processes that require accessible
cellulose, such as production of more digestible feed, paper pulp and bioethanol.
Keywords: Degradation; Ganoderma applanatum; Ligninolytic enzymes; Oak sawdust;
Wheat straw
Athanasia G. Sergentania, b, Zacharoula Gonou-Zagoua, Evangelia Kapsanaki-Gotsia,
Dimitris G. Hatzinikolaoub.
(a National and Kapodistrian University of Athens,
Department of Biology, Sector of Ecology and Systematics, Zografou Campus, 15784
Athens, Greece, b National and Kapodistrian University of Athens, Department of Biology,
Sector of Botany, Microbiology Group, Zografou Campus, 15784 Athens, Greece).
Lignocellulose degradation potential of Basidiomycota from Thrace (NE Greece).
International Biodeterioration & Biodegradation, Volume 114(2016): 268–277
Eighty fungal strains isolated from Northeastern Greece were evaluated for their biomassdegrading ability, both on solid and liquid cultures. Remazol Brilliant Blue R- and MnCl2glucose plates were used for assessing ligninolytic potential. Cellulolytic and xylanolytic
capabilities were evaluated with the use of Azo-CMC and Azo-Xylan, respectively, a choice that
proved useful for the parallel detection of lignin degradation activities. Twenty eight strains were
selected to study the production of the corresponding enzymatic activities in wheat-bran based
liquid media. Most isolates produced relatively high extracellular endo-β-1,4-glucanase, endo-β1,4-xylanase and laccase activities, whereas neither lignin nor manganese-dependent peroxidase
activity was detected. The pH dependence of the measured activities was also determined. The
highest cellulase and xylanase levels were detected in Trametes pubescens, whileCerrena
unicolor proved to be the best laccase producer. The present work points out the great potential
of Agaricomycetes (Basidiomycota) for lignocellulose degradation applications, and for many
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species, such as Agaricus impudicus, Coprinellus micaceus, Daedaleopsis tricolor, Fomitiporia
pseudopunctata,
Gymnopus
foetidus,
Neolentinus
cyathiformis and Psathyrella
fagetophila, represents the first report on the production of lignocellulolytic enzymes.
Concerning fungal diversity, the species
Coprinopsis spelaiophila,
D. tricolor
and F. pseudopunctata are reported for the first time from Greece. The strains of A. impudicus,
C. spelaiophila, G. foetidus and P. fagetophila are unique as pure culture isolates.
Keywords: Basidiomycota; Biodiversity; Greece; endo-β-1,4-glucanase; endo-β-1,4-xylanase;
Laccase
Richard Wickhama, Brendan Galwayb, Heriberto Bustamanteb, Long D. Nghiema,.
Biomethane potential evaluation of co-digestion of sewage sludge and organic wastes.
International Biodeterioration & Biodegradation, Volume 113(2016): 3–8
Co-digestion of organic rich wastes and wastewater sludge to enhance biogas production has
become an attractive economic possibility for water utilities. The suitability of the organic rich
waste depends on its ability to produce biogas as well as its influence on the overall anaerobic
digestion process. Biomethane potential evaluation was conducted to screen seven organic
wastes and dehydrated algae. All co-substrates increased the bio-methane yield by three to six
times compared with conventional anaerobic digestion of sewage sludge. Maximum co-digestion
ratios were identifiable for most solid co-substrates including algae (6% wt/wt), undiluted food
waste (5% wt/wt), bakery waste (5% wt/wt), and diluted commercial food waste (10% wt/wt).
On the other hand, the maximum co-digestions ratio of beverage reject and sewage sludge was
10% (wt/wt). With the exception of fat-oil-grease, all solids free liquid co-substrates evaluated in
this study showed a notable synergistic effect, to enhanced removals of total solids, volatile
solids (VS) and chemical oxygen demand (COD) during anaerobic digestion. The increase in
COD removal when co-digesting wastewater sludge and liquid waste was from 2 to 41%.
Conversely, the co-digestion of most solid co-substrates resulted in additional VS and COD
residuals in the final biosolids. Elevated concentrations of sulphur and phosphorous in all food
waste co-substrates suggest that control measures to address H2S in biogas and the accumulation
of phosphorus in sludge centrate may be necessary during full scale operation. Data presented
here provide the basis for subsequent pilot scale evaluation of anaerobic digestion of these
organic rich wastes and wastewater sludge.
Keywords: Biomethane potential (BMP); Co-digestion; Organic wastes; Anaerobic digestion;
Biogas production
Chiu-Wen Chen, Chih-Feng Chen, Yun-Ru Ju, Cheng-Di Dong. (Department of Marine
Environmental Engineering, National Kaohsiung Marine University, Kaohsiung 81157,
Taiwan, ROC). Assessment of the bioaccumulation and biodegradation of butyltin
compounds by Thalamita crenata in Kaohsiung Harbor, Taiwan. International
Biodeterioration & Biodegradation, Volume 113(2016): 97–104
Butyltin compounds (BTs) are considered as endocrine disruptors or environmental hormones. It
has been applied as an antifouling paint in marine vessel, and extensively in commercial,
industrial and agricultural applications. In order to investigate the decomposition and
accumulation of BTs in benthic crustacean, concentrations of BTs including TBT (tributyltin)
and its metabolic products, i.e. MBT (monobutyltin) and DBT (dibutyltin), accumulated
in Thalamita crenata in Kaohsiung Harbor, Taiwan were analyzed. The analysis results indicate
different concentrations of BTs contained in hepatopanceas and muscle for the crustacean
trapped at different locations. Additionally, concentration and composition of BTs found in the
crustacean hepatopanceas and muscle also show differences. Hepatopancreas has higher
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concentrations of BTs than muscle; the BTs contained in hepatopancreas are mostly metabolic
products of BTs, whereas the muscle contain higher concentrations of TBT. By the estimates of
BDI
(butyltin
degradation
index)
and
BSAF
(biota-sediment
accumulation
factors), T. crenata shows slow degradation ability of TBT and relatively strong TBT
accumulation. The sources of BTs accumulated in T. crenata include harbor sediment and the
food that contains BTs.
Keywords: Butyltin; Butyltin degradation index; Biota-sediment accumulation factors;
Tributyltin (TBT); Thalamita crenata
Wei Wanga,, Shun Wanga,, Jing Zhanga , Zhenhu Hua , Xuedong Zhangb , Julian Muñoz
Sierrab . (a Department of Municipal Engineering, School of Civil and Hydraulic
Engineering, Hefei University of Technology, Hefei 230009, China, b Section Sanitary
Engineering, Department of Water Management, Delft University of Technology, Delft,
The Netherlands). Degradation kinetics of pentachlorophenol and changes in anaerobic
microbial community with different dosing modes of co-substrate and zero-valent iron.
International Biodeterioration & Biodegradation, Volume 113(2016): 126–133
The cometabolism as a technique for enhancing biodegradation of pentachlorophenol (PCP) has
been widely used, but the effect of dosing mode of growth substrates on the cometabolic
degradation of PCP in an anaerobic system with and without the addition of ZVI is still not clear.
In this study, the effects of dosing modes of sodium acetate as co-substrate, i.e., one-step pulse,
evenly distributed pulse, and stepwise declining pulse, and zero-valent iron (ZVI) of 1 mg l−1 on
pentachlorophenol (PCP) degradation and changes in anaerobic microbial community were
examined in batch tests. The results indicated that the degradation kinetic constants of PCP were
related to the dosing mode of co-substrate. The complete mineralization rates of PCP in the two
groups with evenly distributed pulse mode and stepwise declining pulse mode were faster than
the observed rates of the group with one-step pulse mode, according to the quantitative analysis
of 2,3,5,6-tetrachlorophenol, 2,3,5-tetrachlorophenol, and 2,5-chlorophenol. In addition, there
was a substantial change in the content of intracellular polysaccharide in the cometabolic process
of the one-step pulse and stepwise declining pulse groups. Furthermore, the electron transport
system (ETS) activities reached to the maximum values of 0.841 and 0.813 ug g−1 in these two
groups with the addition of 1 g l−1 ZVI, respectively. Moreover, Alcaligenes (11.02%),
Comamonas (14.58%), and Ralstonia(9.16%) were the dominant genera in the groups with the
three co-substrate dosing modes, respectively. This study provides a new insight into achieving
anaerobic cometabolic degradation of PCP with different dosing modes of co-substrate.
Keywords: Anaerobic; Cometabolism;
community

Zero-valent iron; Pentachlorophenol; Microbial

Regina Bledsoe1, Raj Boopathy. (Department of Biological Sciences, Nicholls State
University, Thibodaux, LA 70310, USA). Bioaugmentation of microbes to restore coastal
wetland plants to protect land from coastal erosion. International Biodeterioration &
Biodegradation, Volume 113(2016): 155–160
Microbes with beneficial effects to plant growth and health have been dubbed plant growthpromoting rhizobacteria (PGPR). PGPR has been extensively studied in crop plants; however,
our study investigates the effects of PGPR on the wetland grassSpartina
alterniflora. S. alterniflora is the dominant vegetation in coastal marshes and is often used in
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wetland restoration projects. Greenhouse raised S. alterniflora were subjected to three
treatments: One of a consortia of microbes with freshwater, one of a consortia of microbes with
10 parts per thousand (ppt) saline water, and one with a pure culture and freshwater. Plant
growth and soil nitrogen and phosphorus content were measured over 60 days and all plants
were sacrificed at the end of the experiment to quantify biomass. Of the three treatments, the
treatment receiving the consortia plus salt water had the most growth (41.1 ± 4.4 cm) and
greatest biomass (108.03 g) followed by the pure culture treatment with freshwater
(34.9 ± 3.2 cm, 96.25 g), the consortia treatment with freshwater (39.7 ± 5.0 cm, 89.04 g), and
lastly the control treatment (7.7 ± 1.5 cm, 51.85 g). All treatments were significantly different
from the control but not significantly different between each other. In consortia plus 10% saline
water treatment, mean stem growth was almost six times greater, total biomass was doubled, and
the number of additional stems was three times greater compared to the control. This study
shows a positive relationship between microbial activity, soil nutrient cycling of nitrogen and
phosphorus, and plant growth in greenhouse grown S. alterniflora inoculated with PGPR.
Keywords: Biorestoration; Bioaugmentation; Spartina alterniflora; Wetland; Coastal erosion;
Salinity; Nitrogen; Phosphorous
Weifang Maa , Yulin Yana , Mengsi Mab , Fangfang Suc , Yihan Zhangd. (a College of
Environmental Science and Engineering, Beijing Forestry University, Beijing, 100083,
China, b China Water Environment Investment Limited Group, Beijing, 100071, China,
c
Beijing Environmental Sanitation Engineering Group Co., Ltd., Beijing, 100063, China,
d
Department of Civil and Environmental Engineering, University of Illinois at UrbanaChampaign, Urbana, IL, 61801-2352, USA). Effect of black carbon on the migration and
biodegradation of pentabromodiphenyl ether (BDE-99) during natural groundwater
recharge with treated municipal wastewater. International Biodeterioration &
Biodegradation, Volume 113(2016): 177–186
When using treated municipal wastewater for recharging river-based natural groundwater,
pentabromodiphenyl ether (BDE-99) pollution might be a potential threat to underground
aquifers. Due to their strong affinity for black carbon (BC), the migration and bioavailability of
PBDEs may be decreased in aquifer media with a high BC content. To properly examine the
effect of black carbon on the migration and biodegradation of BDE-99, a lab-scale column was
set up to simulate the recharge process. The filler media of the two columns mainly comprised
silty clay (SC) and black carbon amendment silty clay (BCA). The results showed that the
attenuation effect of BDE-99 was in the order of BCA > SC. The attenuation rate constants of
BED-99 in the SC and BCA systems were 0.12 and 0.18 m−1, respectively, which followed firstorder kinetics. The two turning points of the BDE-99 percentage with depth in the leachate were
0.15 m and 0.45 m due to fast sorption and biodegradation, respectively. The primary
debrominated metabolites were not the only lower brominated ether congeners; high-brominated
diphenyl ethers and isomers of BDE-99 were also produced during the biotransformation
process. The accumulation of BDE-99 and PBDEs in the soil was higher in BCA soils than in
the SC system. The bacterial community in the upper layer was more diverse than in the bottom
layer. Five known bacterial classes (Gammaproteobacteria, Alphaproteobacteria,
Betaproteobacteria, Acidobacteria and Clostridia) and seventeen known bacterial genera (three
major genera: Halomonas, Pseudomonas and Shewanella) were considered to be PBDEdegradation-associated bacteria. The bacterial community diversity and percentage of PBDEdegradation-associated bacteria in the BCA system were marginally greater than those in the SC
system. The higher bacterial diversity and adsorption capacity in the BCA system were able
mitigate the migration of BDE-99 into groundwater.
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Keywords: BDE-99; Black carbon; Adsorption; Biodegradation; Natural groundwater
recharge; Microbial community
Yi-Tang Changa,, Tsui Lob, Hsi-Ling Choua, Yi-Fen Laioa, Cheng-Chun Lina, HoungToung Chenb. (a Department of Microbiology, Soochow University, Shilin Dist., Taipei,
11102, Taiwan, b Department of Safety, Health and Environmental Engineering, Ming Chi
University of Technology, New Taipei City, 24301, Taiwan). Anaerobic biodegradation of
decabromodiphenyl ether (BDE-209)-contaminated sediment by organic compost.
International Biodeterioration & Biodegradation, Volume 113(2016): 228–237
Polybrominated diphenyl ethers (PBDEs), commonly used as a flame retardants for industrial
and commercial products, have a strong tendency to accumulate in the interface of
water/soil/sediments and are difficult to biodegrade. An effective biological treatment for PBDE
removal is needed. In this study, we investigated the use of 3 organic compost materials (BM-2,
BM-6, and BP-2) to remove 20 mg kg−1 decabromodiphenyl ether (BDE-209) from
contaminated sediment in anaerobic microcosms for 120 days and detected the bacterial
community in samples. Organic substance of compost had sorption and biodegradation ability.
BM-6 showed the highest sorption of BDE-209, at 38.95%, and BM-3 the highest biological
activity, at 34.90%. Methylophilus spp., Pseudomonas spp., Clostridium spp., and
Dehalococcoides sp. were identified in anaerobic microcosms with PBDE biodegradation. The
pathway of anaerobic DBDE biodegradation from higher to lower brominated PBDE was
identified by the appearance of PBDE biometabolites and functional genes related to reductive
debromination. We have identified an effective approach for bioremediating PBDEcontaminated sediment by using organic compost; this approach is highly recommended for
practical engineering for off-site remediation.
Keywords: Polybrominated diphenyl ether; Decabromodiphenyl ether; Anaerobic microcosm;
Organic composts; Sorption; Reductive debromination
Sutharat Muenmeea, Wilai Chiemchaisria, Chart Chiemchaisria. (a Department of
Environmental Engineering, Center of Advanced Studies in Industrial Technology, Faculty
of Engineering, Kasetsart University, 50 Phaholyothin Rd., Chatuchak, Bangkok 10900,
Thailand). Enhancement of biodegradation of plastic wastes via methane oxidation in semiaerobic landfill. International Biodeterioration & Biodegradation, Volume 113(2016): 244–
255
The biodegradation of waste plastics (high/low density polyethylene, HDPE/LDPE;
polypropylene, PP; polystyrene, PS) in the simulated lysimeters of semi-aerobic landfill was
investigated under different range of aeration rates (1–2 ml min−1) concurrently with a constant
rate of a synthetic landfill gas. Methane oxidation was found throughout waste bed of a
1 ml min−1 aerated lysimeter while methane was absolutely oxidized at the bottom of
2 ml min−1 aerated lysimeter. After 3 months of experiment, aeration of 1 ml min−1 gave higher
significant percentage losses of weight (15%–20%HDPE and 5%–9%PP) than those of
2 ml min−1 (11%–12%, HDPE and 1%–2%, PP) where high methane oxidation rate (MOR)
appeared. Species variety of methanotrophs, heterotrophs, and autotrophs was revealed using
PCR-DGGE
technique.
Only
heterotrophs
(Burkholderia sp.), nitrifying
bacteria
(Nitrosomonas sp. AL212, Nitrobacter winogradkyi), Type I methanotrophs (Methylobactor sp.
and Methylococcus capsulatus), Type II methanotrophs (Methylocystic sp., Methylocella sp.)
were found correlatively to plastics degradation in the lysimeters in different conditions. Many
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low molecular weight of hydrocarbon compounds such as alkane, alkene, alcohol, acid and
epoxide were detected as biodegraded products. In conclusion, biodegradation of plastic wastes
in semi-aerobic landfill could be accelerated by supplying an optimum aeration in proportion to
methane available in the waste bed.
Keywords: Biodegradation; Methane oxidation; Methanotrophs; Plastics; Semi-aerobic
landfill
Ch. Tahir Mehmooda, Ishtiaq A. Qazia, Imran Hashmia, Samarth Bhargavab, Sriramulu
Deepab. (a Institute of Environmental Sciences and Engineering (IESE), School of Civil and
Environmental Engineering (SCEE), National University of Sciences and Technology
(NUST), H-12, Islamabad, Pakistan, b Department of Chemistry, National University of
Singapore (NUS), Singapore). Biodegradation of low density polyethylene (LDPE) modified
with dye sensitized titania and starch blend usingStenotrophomonas pavanii. International
Biodeterioration & Biodegradation, Volume 113(2016): 276–286
Plastic goods including plastic shopping bags, which are generally made from low density
polyethylene (LDPE), are a cause of considerable environmental nuisance. Development of a
material that would degrade, due to simple factors i.e. sunlight and/or biotic factors, in the open
environment, is therefore, of considerable interest. Biodegradation of photodegraded and nonphotodegraded LDPE films, modified with food grade dye sensitized titania (TiO2) nanoparticles
and starch blend, was evaluated under laboratory conditions. Bacterial strains were isolated from
solid waste dump site using enrichment culture and two step screening procedure for their ability
to degrade LDPE. Bacterial strains capable of growing in the LDPE-Titania environment were
further screened for their ability to form biofilm on LDPE films, salt aggregation test (SAT) and
cell surface hydrophobicity. The potential bacterial strains were then identified asPseudomonas
aeruginosa (CA9), Burkholderia seminalis (CB12), andStenotrophomonas pavanii (CC18)
(GenBank accession number KR738718, KR738720 and KR738722, respectively) based on the
16S rRNA gene sequence homology. The strain CC18 showed highest biofilm, hydrophobicity
and growth rate. The LDPE films of 3 × 3 cm were incubated with CC18 in mineral salt media
(MSM) for 56 days. The viability tests of the isolates grown on LDPE surface were performed
which also correlated with the protein density of biomass (R2 = 0.98). LDPE films were
characterized using SEM, TGA, XRD and FTIR before and after incubation. Biodegradation of
LDPE was confirmed by an increase in the Keto Carbonyl, Ester Carbonyl and Vinyl Bond
Index compared to control. The results conclusively demonstrated the potential of the LDPEtitania-starch blend for production of shopping bags which may easily be degraded in open
environment after use.
Keywords: Biodegradation; Carbonyl index; LDPE; Titania; 16S rDNA
Sunil Kumar Sumana, Manisha Dhawariaa, Deependra Tripathib, Vimee Raturia, Dilip
Kumar Adhikaria, Pankaj K. Kanaujiab. (a Biofuel Division, Indian Institute of Petroleum,
Council of Scientific and Industrial Research, Haridwar Road, Dehradun, 248005,
Uttarakhand, India, b Analytical Sciences Division, Indian Institute of Petroleum, Council
of Scientific and Industrial Research, Haridwar Road, Dehradun, 248005, Uttarakhand,
India). Investigation of lignin biodegradation by Trabulsiella sp. isolated from termite gut.
International Biodeterioration & Biodegradation, Volume 112(2016): 12–17
Lignocellulosic biomass is a promising source of several value-added chemicals besides being
used to produce pyrolytic oils. Microbial degradation of lignin is an effective method of
depolymerizing it into smaller organic chemicals. The aim of the present study is to screen
termite gut microbial flora for their ability to degrade alkyl lignins. Experiments have been
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carried out initially with guaiacylglycerol-β-guaiacyl ether (GGE), a lignin model compound.
Microbes isolated from Odontotermes obesus gut were screened for GGE degradation efficiency.
Out of several strains, the IIPTG13 which is closely related to the Trabulsiella sp. bacterium,
showed maximum GGE degradation. Hence, it was eventually tested for alkyl lignin degradation
at different pH and temperatures. Residual GGE and degraded products of alkyl lignin were
analyzed using gas chromatography coupled to a mass spectrometry (GC-MS). Microbial
degradation of alkyl lignin showed several organic compounds in GC-MS analysis which
indicates that IIPTG13 strain has the potential to degrade lignin.
Keywords: Guaiacylglycerol-β-guaiacyl ether; Lignocellulosic biomass; Termite gut bacteria;
Trabulsiella guamensis; Lignin degradation; Metabolite identification
Ragaa Abd El Fatah Hamoudaa, Noha Mohamed Sorourb, Dalia Said Yeheiaa.
(a Department of Microbial Biotechnology, Genetic Engineering and Biotechnology
Research Institute, University of Sadat City, Sadat City 22857/79, Egypt, b Department of
Industrial Biotechnology, Genetic Engineering and Biotechnology Research Institute,
University of Sadat City, Sadat City 22857/79, Egypt). Biodegradation of crude oil
by Anabaena oryzae, Chlorella kessleri and its consortium under mixotrophic conditions.
International Biodeterioration & Biodegradation, Volume 112(2016): 128–134
Oil spill occurs frequently all around the world which certainly impacts adversely the
environment. Thus a low cost and environmentally friendly bioremediation could be an
alternative way to solve the oil pollution problem. The present study presents a bioremediation
attempt using the microalgae/cyanobacterium consortium of Anabaena oryzae and Chlorella
kessleri. Each of A. oryzae and C. kessleri as well as its consortium could grow at different
concentrations of crude oil (0.5, 1, and 1.5%) under mixotrophic conditions. However, 1% of
crude oil was the optimum concentration for their maximum growth. Chlorophyll-a content
of C. kessleri, A. oryzae and its consortium increased from the first day of incubation with 0.5
and 1% crude oil concentration up to 14 days. While, chlorophyll-b content of the consortium
decreased at different concentration of crude oil after 14 days. The carotenoids content
of A. oryzae and C. kessleri increased with increasing the oil concentration from 0.5 to 1% with
increasing the incubation time until day seven. GC/MS analysis showed that some aliphatic
compounds such as, 3-methyl-decane, heptadecane, octadecane, nonadecane, docosane and
tetracosane completely disappeared when A. oryzae or C. kessleri was incubated mixotrophically
with 1% crude oil. Aromatic compounds such as, naphthalene decahydro-2-methyl, benzenedecyl, cyclohexanebutyl- completely disappeared when the consortium was incubated
mixotrophically with 1% crude oil for 30 days. Overall, our results indicate
that C. kessleri,A. oryzae and its consortium can grow mixotrophically, and enhance the crude
oil biodegradation.
Keywords: Pollution; Biodegradation; Crude oil; Microalgae/cyanobacterium; Consortium;
Mixotrophic
Zefeng Ma1, Yubo Ma1, Lizhen Qin, Jixiang Liu, Haijia Su . (State Key Laboratory of
Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing
100029, PR China). Preparation and characteristics of biodegradable mulching films based
on fermentation industry wastes. International Biodeterioration & Biodegradation,
Volume 111(2016): 54–61

Abstract Vol. No. 29, December 2016

77

Department of Environmental Science, KU

To solve the serious environmental pollution caused by both fermentation industry wastes and
traditional plastic mulching film, a novel biodegradable mulching film (BMF), based on the
combination of hydrogen peroxide (H2O2) oxidation and polyvinyl alcohol (PVA) polymeric
modification technologies, was prepared from citric acid fermentation wastes (CAFW). The
tensile strength (TS) and elongation at break (%E) of BMF could reach 16.43 MPa and 446.96%
respectively at oxidant concentration of 4% (w/v) and CAFW/PVA ratio of 70/30. Meanwhile,
the water vapor barrier properties of BMF were improved. In the soil covering test, BMF
degradation and increased soil temperatures and moisture were achieved, which lead to
effectively improving crops growth, soil microbial community structure and soil enzyme
activities. Finally, after 80 days of degradation, the weight loss of BMF reached 72.6%. These
results indicated that the degradation performance of BMF could facilitate crops growth in
different growing periods.
Keywords: Fermentation industry wastes; Biodegradable mulching film;
properties; Soil microbial community structure; Soil enzyme activity

Mechanical

Biosensor
C. Menti, J. A. P. Henriques, F. P. Missell, M. Roesch-Ely. (1. Instituto de Biotecnologia
Universidade de Caxias do SulCaxias do Sul, Brazil, 2.Centro de Ciências Exatas e
TecnologiaUniversidade de Caxias do SulCaxias do Sul, Brazil). Antibody-based magnetoelastic biosensors: potential devices for detection of pathogens and associated toxins.
Applied Microbiology and Biotechnology, Volume 100(14) (2016): 6149–6163
This work describes the design and development process of an immunosensor. The creation of
such devices goes through various steps, which complement each other, and choosing an
efficient immobilization method that binds to a specific target is essential to achieve satisfactory
diagnostic results. In this perspective, the emphasis here is on developing biosensors based on
binding antigens/antibodies on particular surfaces of magneto-elastic sensors. Different aspects
leading to the improvement of these sensors, such as the antibody structure, the chemical
functionalization of the surface, and cross-linking antibody reticulation were summarized and
discussed. This paper deals with the progress of magneto-elastic immunosensors to detect
bacterial pathogens and associated toxins. Biologically modified surface characterization
methods are further considered. Thus, research opportunities and trends of future development in
these areas are finally discussed.
Keywords: Biosensors; Imunossensor; Magneto-elastic sensor; Phatogens; Antibody;
Immobilization
György Schneider, Tamás Kovács, Gábor Rákhely, Miklós Czeller. (1.Department of
Medical Microbiology and Immunology University of Pécs, Pécs, Hungary, 2.Department
of Biotechnology, Nanophagetherapy Center Enviro invest Corporation Pécs, Hungary,
3.Department of Biotechnology University of Szeged Szeged, Hungary, 4.Institute of
Biophysics, Biological Research Center Hungarian Academy of Sciences Szeged, Hungary,
5.Mediso Medical Imaging Systems Budapest, Hungary), Biosensoric potential of microbial
fuel cells. Applied Microbiology and Biotechnology, Volume 100, (16), (2016): 7001–7009.
Recent progress in microbial fuel cell (MFC) technology has highlighted the potential of these
devices to be used as biosensors. The advantages of MFC-based biosensors are that they are
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phenotypic and can function in either assay- or flow-through formats. These features make them
appropriate for contiguous on-line monitoring in laboratories and for in-field applications. The
selectivity of an MFC biosensor depends on the applied microorganisms in the anodic
compartment where electron transfer (ET) between the artificial surface (anode) and bacterium
occurs. This process strongly determines the internal resistance of the sensoric system and thus
influences signal outcome and response time. Despite their beneficial characteristics, the number
of MFC-based biosensoric applications has been limited until now. The aim of this mini-review
is to turn attention to the biosensoric potential of MFCs by summarizing ET mechanisms on
which recently established and future sensoric devices are based.
Keywords: MFC; Biosensor; Electron transfer; Phenotypic; On-line; Diagnostic
Mei Chena,Changjun Houa, b.Danqun Huoa, Jing Baoa,Huanbao Fac, Caihong Shen. (a Key
Laboratory of Biorheology Science and Technology, Ministry of Education, College of
Bioengineering, Chongqing University, Chongqing 400044, China,b National Key
Laboratory of Fundamental Science of Micro/Nano-Device and System Technology,
Chongqing University, Chongqing 400044, China,c College of Chemistry and Chemical
Engineering, Chongqing University, Chongqing 400044, China,d National Engineering
Research Center of Solid-State Brewing, Luzhou, Sichuan 646000, China). An
electrochemical DNA biosensor based on nitrogen-doped graphene/Au nanoparticles for
human multidrug resistance gene detection. Biosensors and Bioelectronics, Volume 85,
(2016): 684–691.
Multidrug resistance (MDR) has become a major obstacle to the adequate treatment of cancer
patients; thus, there is an urgent need for exploring new strategies for early diagnosis of MDR in
clinic. Here, we report a novel electrochemical biosensor based on nitrogen-doped graphene
nanosheets functionalized with Au nanoparticles (N-G/Au) for sensitive and selective DNA
detection. The highly conductive nanocomposite layer was characterized by using scanning and
transmission electron microscopy, X-ray photoelectron spectroscopy, and cyclic voltammetry.
DNA with thiol groups at the 5′ end was immobilized on the N-G/Au surface via the strong Au–
S bond. Differential pulse voltammetry was applied to monitor the target DNA hybridization
event using methylene blue as an electrochemical indicator. Under optimal conditions, the
biosensor could detect target DNA down to 3.12×10−15 M with a linear range from 1.0×10−14 to
1.0×10−7 M, showing high sensitivity. Further, the sensing strategy was successfully used for
detecting MDR1 DNA in real clinical samples. These results will aid in developing a new
portable detection system for MDR that will allow effective diagnosis in the early stages of
related cancer.
Keywords: Electrochemical biosensor; DNA detection; Multidrugresistance gene; Nitrogendoped graphene; Au nanoparticles.

Bioengineering
Vikas Kumar Dagar, Adivitiya, Nirmala Devi, Yogender Pal Khasa. (Department of
Microbiology University of Delhi South Campus, New Delhi, India). Bioprocess
development for extracellular production of recombinant human interleukin-3 (hIL-3)
in Pichia pastoris .Journal of Industrial Microbiology & Biotechnology, Volume 43, (10),
(2016): 1373–1386.
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Human interleukin-3 (hIL-3) is a therapeutically important cytokine involved in the maturation
and differentiation of various cells of the immune system. The codon-optimized hIL-3 gene was
cloned in fusion with the N-terminus α-mating factor signal peptide of Saccharomyces
cerevisiae under an inducible alcohol oxidase 1 (AOX1) and constitutive glyceraldehyde-3phosphate dehydrogenase (GAP) promoter. A Zeocin concentration up to 2000 mg/L was used
to select hyper-producers. The shake flask cultivation studies in the Pichia pastoris GS115 host
resulted a maximum recombinant hIL-3 expression level of 145 mg/L in the extracellular
medium under the control of AOX1 promoter. The batch fermentation strategy allowed us to
attain a fairly pure glycosylated hIL-3 protein in the culture supernatant at a final concentration
of 475 mg/L with a high volumetric productivity of 4.39 mg/L/h. The volumetric product
concentration achieved at bioreactor level was 3.28 folds greater than the shake flask results. The
6x His-tagged protein was purified using Ni–NTA affinity chromatography and confirmed
further by western blot analysis using anti-6x His tag antibody. The glycosylation of
recombinant hIL-3 protein was confirmed in a PNGase F deglycosylation reaction where it
showed a molecular weight band pattern similar to E. coli produced non-glycosylated hIL-3
protein. The structural properties of recombinant hIL-3 protein were confirmed by CD and
fluorescence spectroscopy where protein showed 40 % α-helix, 12 % β-sheets with an emission
maxima at 343 nm. MALDI-TOF-TOF analysis was used to establish the protein identity. The
biological activity of purified protein was confirmed by the human erythroleukemia TF-1 cell
proliferation assay.
Keywords: Human interleukin-3 (hIL-3)Bioprocess optimization; Fed-batch fermentation;
Circular dichroism (CD); Pichia pastoris; TF-1 cell
Danielly Beraldo dos Santos Silva, Alexéia Barufatti Grisolia, Kelly Mari Pires de Oliveira.
(Faculty of Biological and Environmental Sciences at Federal University of Grande
Dourados, Mato Grosso do Sul, Brazil, Faculty of Biological and Environmental Sciences
at Federal University of Grande Dourados, Mato Grosso do Sul, Brazil, Faculty of
Biological and Environmental Sciences at Federal University of Grande Dourados, Mato
Grosso do Sul, Brazil). Genetic determinants of antifungal resistance in Candida species.
African Journal of Biotechnology, Volume 15(40)(2016): 2259-2264
In the previous decades, it has been an increase in cases of resistance to antifungal agents used in
the prophylaxis and treatment of infections caused by Candida species. The emergence of
resistance to drug classes, it is usually explained by genome alterations ranging from point
mutations to gain or loss of whole chromosomes. Therefore, identify and understand into the
molecular mechanisms that underlie resistance of the Candida spp. is important because this
information can provide appropriate treatments in emergency candidemia cases. In this sense,
this review have the aim of discuss about the genetic variations associated the antifungal
resistance in Candida spp.
Keywords: Antifungal
overexpression.
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Pollen Biotechnology
Hasan Akgül, Demet Yılmazkaya, Ilgaz Akata, Aycan Tosunoğlu, Adem Bıçakçı.
(1.Department of BiologyAkdeniz UniversityAntalya,Turkey, 2.Department of Biology
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Gaziantep University Gaziantep, Turkey, 3.Department of BiologyAnkara
UniversityAnkara, Turkey, 4.Department of Biology, Uludağ University Bursa Turkey).
Determination of airborne fungal spores of Gaziantep (SE Turkey). Aerobiologia, Volume
32(3) (2016): 441–452
The aim of this study was to present the first airborne fungal spore research results of SE of
Turkey. The presence and abundance of fungal spores were investigated with a Hirst-type
volumetric spore trap (Lanzoni, VPSS 2000) for 2 years between the periods January 2010 and
December 2011. A total of 211,521 spores and 47 fungal taxa belonging to Anamorphic Fungi,
Phyla Ascomycota and Basidiomycota were recorded. Aspergillus/Penicillium spores type,
unidentified spores, spores of Myxomycota and hyphal fragments were also recorded as groups.
The relationship between fungal spore counts and several meteorological parameters was
examined. Cladosporium was determined as the predominant genus (56.48 %); hyphal fragments
(14.94 %), Ustilago (13.96 %) and Alternaria (5.79 %) were revealed as the common fungal
aerosols of Gaziantep atmosphere. With this study, the first aeromycological survey of SE of
Turkey has been conducted and new information on the field of aerobiology in Turkey has been
introduced.
Keywords: Airborne fungal
Volumetric method; Turkey
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Agricultural Biotechnology
Sunil K. Deokar, Sachin A. Mandavgane, Bhaskar D. Kulkarni. (1.Chemical
Engineering Department, Visvesvaraya National Institute of Technology, NagpurIndia
2.CSIR-National Chemical Laboratory, PuneIndia). Agro-industrial waste: a low cost
adsorbent for effective removal of 4-chloro-2-methylphenoxyacetic acid herbicide in batch
and packed bed modes. Environmental Science and Pollution Research, Volume
23(16)(2016): 16164–16175.
The present work describes the aqueous phase removal of 4-chloro-2-methylphenoxyacetic acid
herbicide by rice husk ash (RHA) using batch and packed bed adsorption techniques. The effects
of dosage, initial concentration, time, pH, temperature, and particle size of adsorbent in batch
compared with effects of influent concentration, flow rate, and bed height in packed bed were
studied. The particle size effect reveals that the removal is dependent on chemical composition
(silica and carbon content) together with BET surface area of RHA. The aptness of Langmuir
isotherm to batch data indicates the favorable adsorption whereas that of Temkin isotherm
informs the heterogeneous nature of RHA. The kinetics of adsorption follows the pseudo-second
order and Elovich models while thermodynamics of process indicates the exothermic adsorption.
Among the models applied in packed bed study, the deactivation kinetic, Yoon–Nelson and bed
depth service time (BDST) models are suitable to explain the packed bed adsorption. The
adsorption capacity of RHA in packed bed study is found greater than that in batch. The
adsorption capacity of RHA determined by the BDST model is 3019 mg/L for 90 % saturation of
bed. The adsorption capacity of RHA based on weight is ∼2.3 times and that based on surface
area is ∼55.55 times greater than that of granular activated carbon.
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Keywords: Rice husk ash; MCPA; Adsorption; Silica to carbon ratio; Packed bed model;
Particle size

Bioenergy
Meltem Yesilcimen Akbas1,3, Benjamin C. Stark2. (1.Department of Molecular Biology and
Genetics,
Gebze
Technical
University,
Gebze-Kocaeli,
Turkey,
2.Biology
DepartmentIllinois Institute of Technology, Chicago, USA, 3.Institute of
BiotechnologyGebze Technical University, Gebze-Kocaeli, Turkey). Recent trends in
bioethanol production from food processing byproducts. Journal of Industrial
Microbiology & Biotechnology, Volume 43(11)(2016): 1593–1609
The widespread use of corn starch and sugarcane as sources of sugar for the production of
ethanol via fermentation may negatively impact the use of farmland for production of food.
Thus, alternative sources of fermentable sugars, particularly from lignocellulosic sources, have
been extensively investigated. Another source of fermentable sugars with substantial potential
for ethanol production is the waste from the food growing and processing industry. Reviewed
here is the use of waste from potato processing, molasses from processing of sugar beets into
sugar, whey from cheese production, byproducts of rice and coffee bean processing, and other
food processing wastes as sugar sources for fermentation to ethanol. Specific topics discussed
include the organisms used for fermentation, strategies, such as co-culturing and cell
immobilization, used to improve the fermentation process, and the use of genetic engineering to
improve the performance of ethanol producing fermenters.
Keywords: Bioethanol, Food processing waste, Fermentation, Potato, Sugar beet, Whey
Obianwa Chibuzor, Edak A. Uyoh*, Godwin Igile. (Department of Genetics and
Biotechnology, University of Calabar, Cross River State, Nigeria, Department of
Biochemistry, University of Calabar, Cross River State, Nigeria, Department of Genetics
and Biotechnology, University of Calabar, Cross River State, Nigeria). Bioethanol
production from cassava peels using different microbial inoculants. African Journal of
Biotechnology, Volume 15(30)(2016): 1608-1612
The potential of bioethanol production using different microbial inoculants for the simultaneous
saccharification and fermentation of cassava peels from three cassava cultivars was investigated.
Peels obtained from three cassava cultivars namely TME 0505, TME 419 and TME 4779, were
washed, dried in a laboratory air oven dryer at 120°C for 3 h, ground into a fine texture and
sieved with 1.5 µ nylon sieve. The sieved material was cultured using the following inoculant
combinations: A = Rhizopus nigricans + Saccharomyces cerevisiae; B = Aspergillus niger +
Saccharomyces cerevisiae; C = Rhizopus nigricans + Aspergillus niger + Saccharomyces
cerevisiae; D = Rhizopus nigricans + Spirogyra africana + Saccharomyces cerevisae; E =
Aspergillus niger + Spirogyra africana + Saccharomyces cerevisiae. These combinations have
not been tested before on cassava peels. The control was inoculated with S. cerevisiae only. The
cultures were distilled on the 21st day and the quantity of ethanol produced in each treatment
group recorded. Results obtained showed significant differences (P<0.05) in the amount of
ethanol produced and in its concentration among the five inoculants. Significant differences
(P<0.05) were also obtained in ethanol yield from the three cassava varieties. Cassava peels from
TME 4779 gave the highest ethanol yield of 14.46 ± 2.08 g/cm3 using R. nigricans + S.
africana+ S. cerevisiae. Similarly, cassava peels from TME 0505 gave the second highest
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ethanol yield of 13.33 ± 0.67 g/cm3 using the same combination, namely R. nigricans + S.
africana + S. cerevisiae. Low ethanol yields of 4.82 ± 1.00, 6.43 ± 0.58 and 7.77 ± 0.88 g/cm3
were obtained from the cassava peels of TME 419, TME 0505 and TME 4779, respectively
using S. cerevisiae alone. The yield reported in this study competes favorably with those
reported from cassava peels, potato peels and millet husks using other inoculant treatments by
other workers. Inoculants used in this study thus showed great potential for bioethanol
production from cassava peels.
Keywords: Bioethanol, cassava peels, microbial inoculants.
Ofosu-Appiah C.*, Zakpaa H. D., Mak-Mensah E., Bentil J. A. (Department of
Biochemistry and Biotechnology, College of Science, Kwame Nkrumah University of
Science and Technology, Kumasi, Ghana, Department of Biochemistry and Biotechnology,
College of Science, Kwame Nkrumah University of Science and Technology, Kumasi,
Ghana, Department of Biochemistry and Biotechnology, College of Science, Kwame
Nkrumah University of Science and Technology, Kumasi, Ghana, Department of Chemical
and Biochemical Engineering, Center for Bioprocessing Engineering, Technical University
of Denmark, Lyngby, Denmark). Evaluation of ethanol production from pito mash using
Zymomonas mobilis and Saccharomyces cerevisiae. African Journal of Biotechnology,
Volume 15(30)(2016): 1613-1620
This study investigated the potential of pito mash (waste from sorghum brewing) as alternative
and cost-effective feedstock for bioethanol production by means of fermentation using
Zymomonas mobilis and Saccharomyces cerevisiae isolated from freshly tapped palm wine.
Fermentation parameters such as pH, temperature and incubation period were studied. The
fermentation microbes, Z. mobilis and S. cerevisiae were identified using APITM test kit and
morphological characteristics, respectively. Analysis of reducing sugar residue was performed
using dinitrosalicylic acid (DNS) method, while analysis of ethanol content was performed using
gas chromatography. Pito mash recorded total starch content of 6.69%, reducing sugar content of
11.1 mg ml-1 and cellulose content of 0.41 mg g-1. Saccharification by malting increased
reducing sugar content by 77.9% (19.75 mg ml-1). The optimum fermentation conditions (pH,
temperature and incubation period) for Z. mobilis and S. cerevisiae were 5.5, 35°C, 3 days and
6.0, 30°C, 4 day, respectively. The maximum ethanol yield of 3.03 g l-1 and efficiency of 62%
were obtained for S. cerevisiae while yield of 3.63 g l-1 and efficiency of 74.2% were obtained
for Z. mobilis. Z. mobilis conclusively may be better organism for ethanol production from pito
mash.
Key words: Pito mash, agro-industrial wastes, Zymomonas mobilis, ethanol, reducing sugars.
Ahmed Boulal, Mabrouk Kihal, Cherif Khelifi, Boudjemaa Benali. (Unité de Recherche en
Energie Renouvelables en Milieu Saharien, URERMS, Centre de Développement des
Energies Renouvelables, CDER, 01000, Adrar, Algeria, Laboratoire de microbiologie
appliquée, département de biologie, faculté sciences de la nature et de la vie, Université
Oran1 Ahmed Ben Bella, 31100 Oran. Algérie, Unité de Recherche en Energie
Renouvelables en Milieu Saharien, URERMS, Centre de Développement des Energies
Renouvelables, CDER, 01000, Adrar, Algeria, Unité de Recherche en Energie
Renouvelables en Milieu Saharien, URERMS, Centre de Développement des Energies
Renouvelables, CDER, 01000, Adrar, Algeria). Bioethanol production from date palm fruit
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waste fermentation using solar energy, African Journal of Biotechnology, Volume
15(30)(2016): 1621-1627
Every year, more than 236,807 tons, equivalent to 30% of date-palm fruits produced in Algeria,
is lost during picking, storage, and commercialization processes. Gasification of this huge
biomass can generate biogas such as bioethanol, biodiesel, gasoline and other useful substances.
Bioethanol is becoming the main biofuel produced by chemical synthesis or anaerobic
fermentation from biomass and is significant for industrial development, investment, and use. It
is eco-friendly, moderately costly and cleaner than other gasses. Actually, due to modern
biotechnologies, it is possible to valorise the common date-palm waste (CDPW) by
bioconversion and to commercialize them in local and international markets in the form of new
products with an acceptable added value such as bioethanol. CDPW is a renewable and
sustainable resource of energy that is not greatly used in industries. The date is rich in
biodegradable sugars, providing bioethanol after fermentation during 72 h at 30°C in the
presence of Saccharomyces cerevisiae yeast and the distillation of date’s juice obtained. In the
first experience, a solar batch fermenter (SBF) of 50L capacity, and a butane gas distiller using a
cocotte (cooker) of 30L capacity was designed and constructed. The bioconversion systems led
to the production of 250 mL/kg of ethanol at 90° after distillation of the CDPW juice at 78°. This
is in comparison to the theoretical ethanol directly produced from sugar by chemical synthesis
process. The 33% efficiency that was obtained appeared satisfactory and it encouraged the great
scaling development of bioethanol based on CDPW biomass and other raw materials abundant in
Algeria Sahara.
Keywords: Algerian Sahara, bioethanol, dates-palms
fermentation, solar energy, Saccharomyces cerevisiae.

waste

valorization,

distillation,

Tizé Koda Joël, Sinbai Marcel, Darman Roger Djouldé, Albert Ngakou. (Department of
Renewable Energy, Higher Institute of the Sahel, University of Maroua, Cameroon,
Department of Renewable Energy, Higher Institute of the Sahel, University of Maroua,
Cameroon, Department of Agriculture, Animal Husbandry and By-Products, Higher
Institute of the Sahel, University of Maroua, Cameroon, Department of Biology Sciences,
University of Ngaoundéré, Cameroon). Assessment of biofuel potential of dead neem leaves
(Azadirachta indica) biomass in Maroua town, Cameroon. African Journal of
Biotechnology, Volume 15(34)(2016): 1835-1840
Dead leaves of neem trees in the Sahelian urban zone are among the wastes that are
underutilized, since it is either buried or burnt, and thus, contribute to increased environmental
pollution. Unfortunately, the lack of information on the biomass and energy potentials of these
wastes empedes any initiative for its industrial biomethanization. This study was investigated
with the aim of evaluating the biofuel potentials of dead neem leaves in Maroua town. The
number of neem trees, as well as biomass produced by their dead leaves in the town was
estimated. Different possible forms of energy which could be generated from biomass were
determined. Results revealed the presence of 45500 neem trees in the whole town. In addition,
averagely 1.2 kg of dead neem leaves was daily produced per tree. All the neem trees were able
to generate 53.7 tons biomass/day, which can supply 756.538 m3 of biogas in 7 months of
defoliation. This biogas volume was assimilated to 5.674 MWh/day of electrical energy,
sufficient enough to support the need of 7565 householders. The biogas produced could be used
as cooking energy source, or substitute the firewood demand of 3926 householders for 7 months,
leading to the preservation of 567.45 ha land /year from destruction as the result of uncontrolled
firewood collection in the sahelian zone.
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Key words: Biomethanization, biogas, biofuel, dead neem leaves, energy, Maroua town.
Y. Fu, L. Chen, W. Zhang. (Laboratory of Synthetic Microbiology, School of Chemical
Engineering & Technology, Tianjin University, Tianjin, China, Key Laboratory of Systems
Bioengineering (Ministry of Education), Tianjin University, Tianjin, China, SynBio
Research Platform, Collaborative Innovation Center of Chemical Science and Engineering
(Tianjin), Tianjin, China). Regulatory mechanisms related to biofuel tolerance in
producing microbes. Journal of Applied Microbiology, Volume 121(2) (2016): 320–332
Production of renewable biofuels through either native or engineered microbes has drawn
significant attention in recent years, mostly due to the increasing concerns on the energy crisis
and the environmental consequences of the overutilization of petroleum-based fuels. Although
significant progress has been achieved thus far, further advances are still necessary in order to
decrease the manufacturing cost so that the producing processes can be more competitive to
petroleum fuels. Among various possible approaches, the increase in biofuel tolerance in
microbes has been suggested as one aspect which is important for the success of biofuel
production at industry-scale. In this article, we critically summarize recent advances in
deciphering regulatory mechanisms for enhancing biofuel tolerance in various micro-organisms,
focusing on functions and utilization of several well-studied regulatory mechanisms in microbes,
such as two-component signal transduction systems, sigma factors, transcription factors,
noncoding RNA and other regulators.
Ashma Vaidyaa , Audrey L. Mayera, b. (a Department of Social Sciences, Michigan
Technological University, 1400 Townsend Dr., Houghton, MI 49931, USA, b School of
Forest Resources and Environmental Science, Michigan Technological University, 1400
Townsend Dr., Houghton, MI 49931, USA). Use of a participatory approach to develop a
regional assessment tool for bioenergy production. Biomass and Bioenergy, Volume
94(2016): 1–11
Recent years have witnessed an upsurge in certification schemes and sustainability assessment
tools for bioenergy, however these mechanisms are often too generic, numerous and too broad
for regional or local level implementation. Furthermore, these assessments are often weighted
toward economic and environmental sustainability with less focus on social, cultural and
institutional factors. This study was intended to overcome these limitations. We developed a
community-driven regional assessment tool for forest-based bioenergy production in the Upper
Peninsula of Michigan (USA). Stakeholders representing local landowners, farmers, township
supervisors, timberland management companies, venture capitalists, government organizations
and local interest groups generated a preliminary list of criteria and indicators (C&I) in a series
of focus groups and interviews, and narrowed the list using multiple criteria analysis (MCA) in a
workshop. Participants ranked environmental protection as the most important and relevant
sustainability criteria, although policy and governance, and institutional capacity were also
weighted highly. The final set of C&I consisted of 17 criteria and 31 indicators (in parentheses):
Economic (6), Environmental (7), Social (8), Policy and regulations (4) and Institutional
capacity (6). This set reflected the general balance across sustainability principles valued by the
stakeholders. While expert-developed sustainability assessments are routinely biased toward
easily quantifiable indicators, the indicators that were considered important and relevant by our
participants included both quantitative as well as qualitative indicators, in almost equal
proportions. This participatory MCA method identified criteria and indicators that reflect the
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regional context and the concerns of local stakeholders, and data for many of these indicators are
readily available.
Keywords: Bioenergy; Participatory; Multiple criteria analysis; Sustainability; Sustainable
assessment
Ren-Hua Yeha, Yu-Sheng Linb, Tzu-Hsien Wanga, Wei-Chih Kuana, Wen-Chien Leea.
(a Department of Chemical Engineering, Systems Biology and Tissue Engineering Research
Center, National Chung Cheng University, Minhsiung, Chiayi 621, Taiwan, b BioTalk
Technologies Co., Innovation Incubation Center, National Chung Cheng University,
Minhsiung, Chiayi 621, Taiwan). Bioethanol production from pretreated Miscanthus
floridulusbiomass by simultaneous saccharification and fermentation. Biomass and
Bioenergy, Volume 94, (2016): 110–116
The production of ethanol from the fast-growing perennial C4 grass Miscanthus floridulusby
simultaneous saccharification and fermentation (SSF) was investigated. M. floridulusbiomass
was composed of 36.3% glucan, 22.8% hemicellulose, and 21.3% lignin (based on dried mass).
Prior to SSF, harvested stems of M. floridulus were pretreated separately by alkali treatment at
room temperature, alkali treatment at 90 °C, steam explosion, and acid-catalyzed steam
explosion. The delignification rates were determined to be 73.7%, 61.5%, 42.7%, and 63.5%,
respectively, by these four methods, and the hemicellulose removal rates were 51.5%, 85.1%,
70.5%, and 97.3%, respectively. SSF of residual solids after various pretreatments was
performed with dried yeast (Saccharomyces cerevisiae) and cellulases (Accellerase 1000) by
using 10% water-insoluble solids (WIS) of the pretreated M. floridulus as the substrate. The
ethanol yields from 72-h SSF of M.floridulus biomass after these pretreatments were 48.9 ± 3.5,
78.4 ± 1.0, 46.4 ± 0.1, and 69.0 ± 0.1% (w/w), respectively, while the ethanol concentrations
after 72-h SSF were determined to be 15.4 ± 1.1, 27.5 ± 0.3, 13.9 ± 0.1, and 30.8 ± 0.1 g/L,
respectively. Overall, the highest amount of ethanol (0.124 g/g-dried raw material) was
generated from dried raw material of M. floridulus after alkaline pretreatment at 90 °C. The acidcatalyzed steam explosion pretreatment also resulted in a high ethanol yield (0.122 g/g-dried raw
material). Pretreatment resulting in high lignin and hemicellulose removal rates could make
biomass more accessible to enzyme hydrolysis and lead to higher ethanol production.
Keywords: Miscanthus floridulus; Ethanol; Pretreatment; Simultaneous saccharification and
fermentation (SSF).
Jacopo Bacenettia, Sara Berganteb, Gianni Facciottob, Marco Fialaa (a AgriFood LCA
LAB, Department of Agricultural and Environmental Sciences, Production, Landscape,
Agroenergy, Università degli Studi di Milano, Via Giovanni Celoria 2, 20133, Milano, Italy.
b
Consiglio per la ricerca in agricoltura e l'analisi dell'economia agraria (CREA), Unità di
ricerca per le Produzioni Legnose fuori Foresta (PLF), Strada Frassineto 35, 15033, Casale
Monferrato, AL, Italy). Woody biofuel production from short rotation coppice in Italy:
Environmental-impact assessment of different species and crop management. Biomass and
Bioenergy Volume 94 (2016): 209–219
Short Rotation Coppices (SRC) can be a suitable solution for the production of biomass, mainly
due to the easy-to-harvest good-quality feedstock. Besides technical, social and economic
aspects, environmental issues are important to be taken into account when developing SRC.
Although some studies focused on environmental sustainability of SRC were carried out only
few compare different arboreous species using primary data.
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In this study, the environmental evaluation of SRC plantations carried out with 14 poplar and 6
willow clones was performed using primary data collected during experimental field tests over
12 years.
Twelve impact potentials were evaluated using the characterization factors reported by the ILCD
method: climate change (CC), ozone depletion (OD), Human toxicity, cancer effects (HTc),
Human toxicity, non-cancer effects (HT), particulate matter (PM), photochemical ozone
formation (POF), acidification (TA), freshwater eutrophication (FE), terrestrial eutrophication
(TE), marine eutrophication (ME), freshwater ecotoxicity (FEx) and mineral, fossil and
renewable resource depletion (MFRD).
Both for poplar and for willow, among the different clones the environmental performance
greatly vary mainly due to the yield. The choice of the most productive clones involves a
reduction of the environmental impact of the produced biomass of about 35% (respect to the
average results both for poplar and willow). However, biofuel production from willow SRC
achieves lower environmental burdens respect to poplar SRC considering both the average
biomass yield and the most productive clones.
Keywords: Chips wood; Poplar; Willow; Woody biomass; Renewable energy; Experimental
trials.
Rúben Teixeira Franco , Pierre Buffière , Rémy Bayard. (Université de Lyon, INSA Lyon,
LGCIE-DEEP, EA4126, F-69621 Villeurbanne Cedex, France). Ensiling for biogas
production: Critical parameters. A review. Biomass and Bioenergy, Volume 94 (2016): 94–
104
In order to meet the legislative demands of new energy policy, investment in anaerobic digestion
and biogas production has increased in recent years, making it a versatile and fully established
technology. So as to remain competitive, anaerobic digestion should be optimized not only at the
level of the process, but also down and upstream, in which biomass storage prior to digestion is
included. Ensiling is a commonly used and promising techniques to store wet biomass before
anaerobic digestion. This article reviews the crucial parameters for ensiling agricultural wastes
and crops for biogas production, as source properties, storage management and duration,
temperature or additives. According to the reported findings in the bibliography, feedstock and
its biochemical characteristics will define the course of ensiling and the impact of other
parameters during storage as well. Good silage preservation will occur for feedstocks with low
moisture content, high accessible carbohydrates and low buffering capacity. High packing
density and reduced particle size will contribute to minimize energy losses during ensiling.
Additives are widely used but are not always an asset for methane potential conservation and
their application should be more appropriate for poorly ensilable biomass. Finally, evidences
suggest that under specific conditions, ensiling may increase methane potential despite nonnegligible organic matter losses during storage. Exposing the answers given by the literature in
terms of impact of different conditions in the course of ensiling and the questions still
unresolved, this article highlights the good management practices of substrates for biogas
production
Keywords: Biomass crops; Agricultural wastes; Storage; Ensiling; Anaerobic digestion;
Methane potential.
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J.C. Akunna, A. Hierholtzer. (Urban Water Technology Centre, School of Science,
Engineering & Technology, Abertay University, Bell Street, Dundee DD1 1HG, UK). Codigestion of terrestrial plant biomass with marine macro-algae for biogas production.
Biomass and Bioenergy, Volume 93(2016): 137–143.
This paper investigates factors affecting anaerobic degradation of marine macro-algae (or
seaweed), when used as a co-substrate with terrestrial plant biomass for the production of biogas.
Using Laminaria digitata, a brown marine seaweed species and green peas, results showed that
when only 2% of feedstock of a reactor treating the green peas at an organic loading rate (OLR)
of 2.67 kg VS m3 day−1 was replaced with the seaweed, methane production was disrupted,
whilst acidogenesis, seemed to be less adversely affected, resulting in excessive volatile acids
accumulation. Reactor stability was difficult to achieve thereafter. The experiment was repeated
with a lower initial OLR of green peas of 0.70 kg VS m3 day−1 before the addition of the
seaweed. Although similar symptoms as in first trial were observed, process stability was
restored through the control of OLR and alkalinity. These measures led to an increase in overall
OLR of 1.25 kg VS m3 day−1 comprising of 35% seaweed. This study has shown that certain
seaweed constituents are more inhibitory to the methanogens even at trace concentrations than to
the other anaerobic digestion microbial groups. Appropriate adaptation strategy, involving initial
low proportion of the seaweed relative to the total OLR, and overall low OLR, is necessary to
ensure effective adaptation of the microorganisms to the inhibitory constituents of seaweed.
Where there is seasonal availability of seaweed, the results of this study suggest that a fresh
adaptation or start-up strategy must be implemented during each cycle of seaweed availability in
order to ensure sustainable process stability.
Keywords: Anaerobic digestion; Co-digestion; Green peas; Laminaria digitata; Methane
production; Methanogenic inhibition.
Arpan Jaina, Yanzhang Weib, Ashlee Tietjeb. (a Biosystems Engineering Program,
Department of Environmental Engineering and Earth Sciences, Clemson University, SC,
29634, USA b Department of Biological Sciences, Clemson University, SC, 29634, USA).
Biochemical conversion of sugarcane bagasse into bioproducts. Biomass and Bioenergy,
Volume 93 (2016): 227–242.
The ground sugarcane bagasse conversions were examined through chemical treatment methods
employing soaking in aqueous ammonia (SAA), and ethyl-hydro-oxides (EHOs). To
characterize a chemical treatment method, both generated solvent based extract and pulp were
examined. The generated pulps were evaluated through chemical composition and enzymatic
saccharification. The enzyme mixtures were investigated including Trichoderma reesei Rut C-30
originated cellulase, T. reesei Rut C-30 originated cellulase with external added β-glucosidase,
Accellerase® 1500, and Cellic® CTec2. The physiochemical effects of chemical treatments on
the structural-chemical properties of treated-bagasse were also analyzed at high substrate
enzymatic saccharification. The substrate loadings (using both SAA-treated and EHOs-treated
bagasse) of 125, 150, 175, 200, and 225 g L−1 were examined during enzymatic saccharification
process. The generated phenolic compounds were characterized based on density, antioxidant
activity, and anticancer activity. All findings are discussed in relation to developing a selfsustainable integrated biorefinery.
Keywords: Sugarcane bagasse; Soaking in aqueous ammonia treatment; Ethyl-hydro-oxides
treatment; Pulp; Solvent based extract; Enzymatic saccharification at high substrate loadings
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Ok Kyung Lee, Eun Yeol Lee. (Department of Chemical Engineering, Kyung Hee
University, Gyeonggi-do 446-701, Republic of Korea). Sustainable production of bioethanol
from renewable brown algae biomass. Biomass and Bioenergy, Volume 92, (2016): 70–75.
Brown algae have been considered as renewable biomass for bioethanol production because of
high growth rate and sugar level. Saccharification of brown algae biomass is relatively easy due
to the absence of lignin. Among the major sugar components of brown algae, alginate cannot be
directly used because industrial microorganisms are not able to metabolize alginate. This
problem has been overcome by the development of metabolically engineered microbes to
efficiently utilize alginate. This review analyzes and evaluates recent research activities related
to bioethanol production from brown algae. This review mainly deals with the recent
development and potential of a metabolically engineered microbial cell factory and bioethanol
production from brown algae biomass including alginate as the main carbohydrate. Future
researches for cost-effective bioethanol production from brown algae are discussed.
Keywords: Brown algae; Alginate; Bioethanol production; Metabolically engineered microbes.
Heejung Junga, Jaai Kima, Joonyeob Leeb, Seokhwan Hwangb, Changsoo Leea. (a School of
Urban and Environmental Engineering, Ulsan National Institute of Science and
Technology (UNIST), 50 UNIST-gil, Eonyang-eup, Ulju-gun, Ulsan 44919, South Korea
b
School of Environmental Science and Engineering, POSTECH, Pohang, Gyungbuk
37673, South Korea). Biomethanation potential of marine macroalgal Ulva biomass in
sequencing batch mode: Changes in process performance and microbial community
structure over five cycles. Biomass and Bioenergy, Volume 91, (2016): 143–149.
Anaerobic digestion (AD) of Ulva biomass, a promising next-generation feedstock for energy
production, was investigated in sequencing batch mode. Over five cycles of operation, the
methane yield decreased more than twofold (from 0.15 to 0.07 L/g CODfed), while the organic
treatment efficiency (i.e., chemical oxygen demand (COD) removal) remained fairly constant
(53.7–61.1%). Such changes in reactor performance were related with structural variations in the
microbial community, particularly the bacterial community, with repeated cycles. Methanosaetaand Methanolinea-related populations were most likely the main aceticlastic and
hydrogenotrophic methanogens, respectively, in the reactor. The emergence and prevalence of
sulfate-reducing bacteria (SRBs), primarily a Solitalea-related population, most likely resulted in
increased consumption of organic substrates for sulfate reduction, rather than methane
production, in later cycles. Our observations suggest that the metabolic properties of the reactor
changed with the transition of the bacterial community structure over cycles, and the metabolic
shift had a negative effect on methanogenesis. The sequencing batch operation strategy applied
in this study was not suitable for maximizing methane production from Ulva biomass, although
the treatment efficiency was fairly stable. Robust control of SRB activity is necessary for more
stable and efficient biomethanation of Ulvabiomass in sequencing batch mode.
Keywords: Anaerobic digestion; Macroalgae; Microbial community structure; Sequencing batch
reactor; Sulfate-reducing bacteria; Ulva
Stephanie Lansinga, Holly Bowena, Kyla Gregoireb, 1, Katherine Klavona,Andrew Mossa,
Alexander Eatonc, Yen-Jung Laia, 2, Kayoko Iwataa. (a University of Maryland, Department
of Environmental Science and Technology, College Park, MD, USA b University of
Maryland, Department of Civil and Environmental Engineering, College Park, MD, USA
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Instituto Internacional de Recursos Renovables AC (IRRI), Mexico City, Mexico).
Methane production for sanitation improvement in Haiti. Biomass and Bioenergy, Volume
91, (2016): 288–295
There is a great need for decentralized anaerobic digestion (AD) that utilizes wastewater for
energy generation. The biochemical methane potential (BMP) of Haitian latrine waste was
determined and compared to other waste streams, such as grey water, septage, and dairy manure.
Average methane (CH4) production for the latrine waste (13.6 ml ml−1substrate) was 23 times
greater than septage (0.58 ml ml−1 substrate), and 151 times greater than grey water
(0.09 ml ml−1 substrate), illustrating the larger potential when waste is source separated using the
decentralized sanitation and reuse (DESAR) concept for more appropriate treatment of each
waste stream. Using the BMP results, methane production based on various AD configurations
was calculated, and compared with the full-scale field AD design. Methane potential from the
BMP testing was calculated as 0.006–0.017 m3 person−1 day−1 using the lowest and highest
latrine BMP results, which was similar to the values from the full-scale system
(0.011 m3 person−1 day−1), illustrating the ability of BMPs to be used to predict biogas
production from sanitation digesters in a smaller-scale setting.
Keywords: Anaerobic digestion; Biogas; Biochemical methane potential (BMP); Pit latrine;
Wastewater; Grey water.
Mulu Getachew Mengistu, Belay Simanea, Getachew Esheteb, , Tilahun Seyoum Worknehc.
(a Centre for Environment and Development Studies, College of Development Studies,
Addis Ababa University, 1176, Addis Ababa, Ethiopia b Department for International
Development [DFID], Ethiopia c University of KwaZulu-Natal, School of Engineering,
Bioresources Engineering, Pietermaritzburg, South Africa). The environmental benefits of
domestic biogas technology in rural Ethiopia. Biomass and Bioenergy, Volume 90, (2016):
131–138.
This study examined the diverse environmental impacts of domestic biogas technology in rural
Ethiopia. It employed a cross-sectional survey approach involving a total of 358 sample biogasuser and non-user households. The results of the analyses showed that the substitution of
traditional biomass fuels and kerosene with biogas energy enabled the biogas-user households to
reduce greenhouse gas (GHG) emissions on average by about 1.9 t of CO2 equivalents per
digester per year. The reduced use of chemical fertilizer also assisted GHG emission reductions.
Moreover, the technology helped in reducing depletion of woody biomass through improving
efficiency of energy use and energy substitutions. It assisted in improving the fertility of soil via
reducing biomass removals as fuel and the direct use of nutrient enriched bio-slurry.
Furthermore, the reduced biomass removals contributed to carbon sequestration. To further
enhance the diverse environmental benefits of the technology, proper and uninterrupted
operation and utilization of the biogas technology should be ensured; skillful and standby biogas
technicians should be present at reasonable distances to provide maintenance and aftersales
services. An operational platform for joint stakeholders' actions should also be in place to assist
in exploiting its full potential, and seeking and realizing the carbon reduction financial incentive
for the households.
Keywords: Anaerobic digestion; Renewable energy; GHG emission reductions; Carbon
sequestration;Organic fertilizer.
Mrinal Kumar Sarmaa, Sharbani Kaushika, 1, Pranab Goswamib. (a Center for Energy,
Indian Institute of Technology Guwahati, Guwahati 781039, Assam, India b Department of
Biosciences and Bioengineering, Indian Institute of Technology Guwahati, Guwahati
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781039, Assam, India). Cyanobacteria: A metabolic power house for harvesting solar
energy to produce bio-electricity and biofuels. Biomass and Bioenergy, Volume 90, (2016):
187–201.
Cyanobacteria are a group of light harvesting prokaryotic microorganisms displaying a vast
diversity in terms of their morphology, physiology, and metabolic capabilities, which appear to
be important factors for their survival in diverse ecological niches. The metabolism of
cyanobacteria does not fit well into a linear understanding of generalized photosynthetic
microorganisms. In addition to the water oxidizing photosynthesis accomplished by coupling
photosystem I and photosystem II activities, they also possess intersecting photosynthetic and
respiratory electron transport chains in thylakoid membranes which help them to adjust electron
flow in the membranes and linked energy metabolism as per the need or demand of the situation.
The cyanobacteria have an incomplete tricarboxylic acid (TCA) cycle as they lack 2oxoglutarate dehydrogenase. However, the enzymes, 2-oxoglutarate decarboxylase and succinic
semialdehyde dehydrogenase encoded by their genes convert 2-oxoglutarate to succinate, and
thereby use this shunt pathway not only to support the cells to maintain production of reducing
equivalents (NADPH), but also to provide unique flexibility to its metabolic system that
manifested in their various functions some of which are being progressively understood. The
existence of unusual TCA cycle shunt in cyanobacteria opens up a new research avenue for
engineering cyanobacteria for biotechnological applications including production of various
biofuels of high commercial interest. The unique respiratory metabolisms could also be exploited
to generate electrogenic cyanobacterial cells for production of bioelectricity in a fuelcell setup.
Keywords: Cyanobacteria; Photosynthesis; Bioelectricity; Biofuel; Biofuel cell.

Nano Biotechnology
Mohamed Mahroop Raja M.*, Ahmed John S. (Research Scholar, Research and
Development Centre, Bharathiar University, Coimbatore- 641 046, Tamilnadu, India,
Jamal Mohamed College (Autonomous) Tiruchirappalli – 620 020, Tamilnadu, India).
Antibacterial potential of silver nanoparticle synthesized by marine actinomycetes in
reference with standard antibiotics against hospital acquired infectious pathogens. African
Journal of Biotechnology, Volume15(38), pp. 2115-2123 , September 2016
Multi resistance to antibiotics is a serious and disseminated clinical problem, common to several
new compounds that block the resistance mechanism. The present study aimed at the
comparative study of silver nanoparticles synthesized through actinomycetes and their
antimicrobial metabolites with standard antibiotic. Marine actinomycetes collected from Gulf
mannar costal region, Kayalpatnam, located at Tuticorin district, Tamil nadu, India. Totally, five
actinomycetes were isolated and identified based on their spore formation and biochemical
studies. Three isolates belonged to the genera of Streptomyces sp and two were Micromonospora
sp. Streptomyces sp KPMS3 showed potent antibacterial activity against Gram negative
pathogens. Gram positive isolates are sensitive to Micromonospora sp (KPMM2). Among the
five isolates, isolate Micromonospora sp (KPMM2) was found to be an effective silver
nanoparticle synthesizer. The obtained silver nanoparticles were characterized using UV-Vis
spectroscopy, FTIR and TEM. The morphology of nanoparticle is found to be spherical and an
average size of ranges between 38 to 52 nm. The antimicrobial activities of silver ion against test
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pathogens were found to be superior to cephalosporin antibiotic. The in vitro hemolytic
assessment of silver nanoparticles were found to be non-hemolytic at maximum of 20 µg/ml. It
was found that smaller silver nanoparticles synthesized by microbial route had a greater
antibacterial activity and less hemolytic in nature.
Keywords: ESBL, cefotaxime, drug resistant and hemolysis.
Muhammad Sajid. (Department of ChemistryKing Fahd University of Petroleum and
Minerals, Dhahran, Saudi Arabia). Toxicity of nanoscale metal organic frameworks: a
perspective. Environmental Science and Pollution Research, Volume 23(15), (2016): 14805–
14807.
Metal organic frameworks (MOFs) are a growing class of crystalline hybrid porous materials
with ultrahigh surface areas. They have shown some exciting applications in gas storage,
separation, catalysis, sensing, and drug delivery. The area of research dealing with synthesis
and applications of MOFs is progressing at an extraordinary pace, and it has been speculated
that at least one article in every new issue of chemistry journals focuses on some aspect or
application of MOFs (Long and Yaghi 2009). MOFs are synthesized with highly tunable
crystal sizes ranging from few nanometers to micrometers. MOFs with dimensions in
micrometers or above (bulk MOFs) are widely used for the applications like gas storage,
separation and catalysis. However, some applications of MOFs such as drug delivery or
sensing require miniaturization of MOFs and it leads to synthesis of new class that is known as
nanoscale MOFs. Nanoscale MOFs cannot be strictly limited to MOFs with dimensions in
between 1 and 100 nm (like general nanomaterials) as MOFs having sizes up to 500 nm have
also been reported as nanoscale MOFs. Due to integration of the intrinsic properties of the
porous materials with nanostructures, nanoscale MOFs are expected to show better
performance than their bulk counterparts (Giménez-Marqués et al. 2015). Such nanoscale
MOFs are administered for some biomedical applications where particles with very small
dimensions are required. For example, parenteral route requires particles with size less than
200 nm to freely circulate in smallest capillaries (Horcajada et al. 2012).
Rusul Khaleel Ibrahim,
Maan
Hayyan,
.Mohammed Abdulhakim,
AlSaadi,
Adeeb Hayyan, Shaliza Ibrahim. (1.Department of Civil EngineeringUniversity of
MalayaKuala LumpurMalaysia, 2.University of Malaya Centre for Ionic Liquids
(UMCiL)University of MalayaKuala LumpurMalaysia, 3.Nanotechnology & Catalysis
Research Centre (NANOCAT)University of MalayaKuala LumpurMalaysia, 4.Department
of Chemical EngineeringUniversity of MalayaKuala LumpurMalaysia). Environmental
application of nanotechnology: air, soil, and water. Environmental Science and Pollution
Research, Volume 23, (14), (2016): 13754–13788
Global deterioration of water, soil, and atmosphere by the release of toxic chemicals from the
ongoing anthropogenic activities is becoming a serious problem throughout the world. This
poses numerous issues relevant to ecosystem and human health that intensify the application
challenges of conventional treatment technologies. Therefore, this review sheds the light on the
recent progresses in nanotechnology and its vital role to encompass the imperative demand to
monitor and treat the emerging hazardous wastes with lower cost, less energy, as well as higher
efficiency. Essentially, the key aspects of this account are to briefly outline the advantages of
nanotechnology over conventional treatment technologies and to relevantly highlight the
treatment applications of some nanomaterials (e.g., carbon-based nanoparticles, antibacterial
nanoparticles, and metal oxide nanoparticles) in the following environments: (1) air (treatment of
greenhouse gases, volatile organic compounds, and bioaerosols via adsorption, photocatalytic
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degradation, thermal decomposition, and air filtration processes), (2) soil (application of
nanomaterials as amendment agents for phytoremediation processes and utilization of stabilizers
to enhance their performance), and (3) water (removal of organic pollutants, heavy metals,
pathogens through adsorption, membrane processes, photocatalysis, and disinfection processes).
Keywords: Nanotechnology; Nanomaterial application; Water and wastewater; Air pollution;
Soil pollution.
Slavica Stankic, Sneha Suman,, Francia Haque and, Jasmina Vidic. (CNRS, Institut des
Nanosciences de Paris (INSP), UMR 7588, UPMC-Université Paris 06, INSP, UMR 7588,
Birla Institute of Technology & Science, Virologie et Immunologie Moléculaires, UR892,
INRA, Paris Saclay University, School of Material Science and Engineering, Nanyang
Technological University, NTU-HJU-BGU CREATE Programme). Pure and multi metal
oxide nanoparticles: synthesis, antibacterial and cytotoxic properties. Journal of
Nanobiotechnology, Volume 14 (2016): 73
Th antibacterial activity of metal oxide nanoparticles has received marked global attention as
they can be specifically synthesized to exhibit significant toxicity to bacteria. The importance of
their application as antibacterial agents is evident keeping in mind the limited range and
effectiveness of antibiotics, on one hand, and the plethora of metal oxides, on the other, along
with the propensity of nanoparticles to induce resistance being much lower than that of
antibiotics. Effective inhibition against a wide range of bacteria is well known for several nano
oxides consisting of one metal (Fe3O4, TiO2, CuO, ZnO), whereas, research in the field of multimetal oxides still demands extensive exploration. This is understandable given that the
relationship between physicochemical properties and biological activity seems to be complex
and difficult to generalize even for metal oxide nanoparticles consisting of only one metal
component. Also, despite the broad scope that metal oxide nanoparticles have as antibacterial
agents, there arise problems in practical applications taking into account the cytotoxic effects. In
this respect, the consideration of polymetallic oxides for biological applications becomes even
greater since these can provide synergetic effects and unify the best physicochemical properties
of their components. For instance, strong antibacterial efficiency specific of one metal oxide can
be complemented by non-cytotoxicity of another. This review presents the main methods and
technological advances in fabrication of nanostructured metal oxides with a particular emphasis
to multi-metal oxide nanoparticles, their antibacterial effects and cytotoxicity.
Keywords: Multi-metal oxide nanoparticles; Nanoparticles synthesis; Antibacterial activity ;
Cytotoxicity
Katherine M. Williams, Kuppan Gokulan, Carl E. Cerniglia and Sangeeta Khare.
(Division of Microbiology, National Center for Toxicological Research, US Food and Drug
Administration). Size and dose dependent effects of silver nanoparticle exposure on
intestinal permeability in an in vitro model of the human gut epithelium. Journal of
Nanobiotechnology, Volume 14(2016): 62
The antimicrobial activity of silver nanoparticles (AgNP) has led to interest in their use in
consumer products such as food contact materials, utensils, and storage containers. Incorporation
of these materials into items intended for food processing and storage suggests that consumer
use of these products could result in gastrointestinal exposure to AgNP, should the nanoparticles
migrate from the product. The health impact of AgNP exposure is unknown, especially effects
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related to intestinal epithelial permeability and barrier function. This study examined the effects
of AgNP exposure of different sizes (10, 20, 75 and 110 nm) and doses (20 and 100 µg/mL) on
the permeability of T84 human colonic epithelial cells, which serve as an in vitro model of the
human gut epithelium.
Results showed that effects of AgNP on the T84 epithelial cells were size- and dose-dependent,
with the 10 nm AgNP causing the most significant changes. Changes in permeability of the
epithelial cell monolayer, as measured by transepithelial electrical resistance, after exposure to
10 nm AgNP were most dramatic at the highest dose (100 µg/mL), but also observed at the
lower dose (20 µg/mL). AgNP could be visualized inside cells using transmission electron
microscopy and silver was detected in basal wells using inductively coupled plasma-mass
spectrometry. Exposure to AgNP significantly affected the expression of genes involved in
anchoring tight junctions, cellular proliferation and signaling, endocytosis, and cell–cell
adhesion, with the 10 nm AgNP having the greatest effect.
The results of this study show that small-size AgNP have significant effects on intestinal
permeability in an in vitro model of the human gastrointestinal epithelium. Such effects have the
potential to compromise the integrity of the intestinal epithelium and this disruption of barrier
function could have health consequences for the gastrointestinal tract.
Keywords: Silver nanoparticles Intestinal permeability Cell junctions Barrier function
Yiping He, Shakuntala Ingudam, Sue Reed, Andrew Gehring, Terence P. StrobaughJr.
and Peter Irwin. (Molecular Characterization of Foodborne Pathogens Research Unit,
Eastern Regional Research Center, Agricultural Research Service, United States
Department of Agriculture, ICAR Research Complex for NEH Region) Study on the
mechanism of antibacterial action of magnesium oxide nanoparticles against foodborne
pathogens. Journal of Nanobiotechnology, Volume 14 (2016): 54
Magnesium oxide nanoparticles (MgO nanoparticles, with average size of 20 nm) have
considerable potential as antimicrobial agents in food safety applications due to their structure,
surface properties, and stability. The aim of this work was to investigate the antibacterial effects
and mechanism of action of MgO nanoparticles against several important foodborne pathogens.
Resazurin (a redox sensitive dye) microplate assay was used for measuring growth inhibition of
bacteria treated with MgO nanoparticles. The minimal inhibitory concentrations of MgO
nanoparticles to 104 colony-forming unit/ml (CFU/ml) of Campylobacter jejuni, Escherichia
coli O157:H7, and Salmonella Enteritidis were determined to be 0.5, 1 and 1 mg/ml,
respectively. To completely inactivate 108−9 CFU/ml bacterial cells in 4 h, a minimal
concentration of 2 mg/ml MgO nanoparticles was required for C. jejuni whereas E.
coli O157:H7 and Salmonella Enteritidis required at least 8 mg/ml nanoparticles. Scanning
electron microscopy examination revealed clear morphological changes and membrane structural
damage in the cells treated with MgO nanoparticles. A quantitative real-time PCR combined
with ethidium monoazide pretreatment confirmed cell membrane permeability was increased
after exposure to the nanoparticles. In a cell free assay, a low level (1.1 µM) of H2O2 was
detected in the nanoparticle suspensions. Consistently, MgO nanoparticles greatly induced the
gene expression of KatA, a sole catalase in C. jejuni for breaking down H2O2 to H2O and O2.
MgO nanoparticles have strong antibacterial activity against three important foodborne
pathogens. The interaction of nanoparticles with bacterial cells causes cell membrane leakage,
induces oxidative stress, and ultimately leads to cell death.
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Keywords: MgO nanoparticles; Foodborne pathogens; Antimicrobial mechanism; H2O2 ;
Oxidative stress.
Shihua Wang, Fayuan Wang , Shuangcheng Gao, Xugang Wang. (1. College of
Agriculture Henan University of Science and Technology Luoyang People’s Republic of
China, 2.College of Life SciencesNanjing Agricultural UniversityNanjingPeople’s Republic
of China). Heavy Metal Accumulation in Different Rice Cultivars as Influenced by Foliar
Application of Nano-silicon. Water, Air, & Soil Pollution, Volume227 (2016): 228
Silicon (Si) is one of beneficial elements for rice and is considered to enhance plant resistance to
toxic metals. Nanofertilizers generally have a smaller particle size and specific characters and
behaviors in soil and plants. Thus, nano-Si fertilizers may putatively have an advantage over
traditional fertilizers in reducing heavy metal accumulation in rice straws and grains, but their
effects still require investigation. Here, using a greenhouse pot culture experiment, we studied
the effects of foliar application with organic or inorganic nano-Si on growth and yields, and
heavy metal accumulation in six rice cultivars grown in soil artificially polluted with Cd, Pb, Cu,
and Zn. Generally, hybrid cultivars had higher biomass and yields than conventional cultivars
(P < 0.001), and nano-Si showed positive effects on at least four cultivars (P < 0.001). The
average spike weight of six cultivars increased to 25.3 and 24.8 %, respectively, by inorganic
and organic nano-Si. Hybrid cultivars generally had higher Cd concentrations in roots, shoots,
and grains than conventional cultivars. In most cases, both organic and inorganic nano-Si
reduced concentrations (P < 0.01) and bio-concentration factor (BCF) of the heavy metals in
grains and decreased the translocation factor (TF) of heavy metals from roots to shoots and/or
from shoots to grains, and the most pronounced effects were found on Cd. The average grain Cd
concentration decreased to 27.1 and 23.8 %, respectively, by inorganic and organic nano-Si. In
general, inorganic nano-Si had more pronounced effect than organic nano-Si on both rice growth
and heavy metal accumulation. This present study firstly showed that nano-Si had positive
effects on the growth and yields of rice grown in multi-metal-polluted soil and potentially
reduced heavy metal accumulation in rice, especially the toxic Cd in grains. However, both rice
cultivar and chemical form of Si fertilizers should be taken into account to develop efficient
nano-Si fertilizers for preventing heavy metal-contaminated rice grains.
Keywords: Heavy metal accumulation; Nanofertilizer; Rice (Oryza sativa L.); Silicon; Food
safety.
P. Muhamed Ashraf , Leela Edwin. (Fishing Technology Division, ICAR – Central Institute
of Fisheries Technology, Matsyapuri PO, Cochin 682 029, India). Nano copper oxide
incorporated polyethylene glycol hydrogel: An efficient antifouling coating for cage fishing
net. International Biodeterioration & Biodegradation, Volume 115(2016): 39–48
Netting materials used for cage aquaculture were always susceptible to clogging of mesh lumen
due to biofouling. Here we report a microwave assisted in situ synthesis of nano copper oxide
incorporated polyethyleneglycolmethacrylate based hydrogel over nylon fishing cage net and its
evaluation for resistance to fouling. Physicochemical and morphological characteristics of the
material were studied using UV–vis spectrophotometry, FTIR, TEM and SEM. FTIR spectra
showed the formation of the hydrogel – copper composite over the nylon twines through the
amino/carbonyl groups of nylon with vinyl CH2 group of hydroxyethylmethacrylate. The SEM
characterization exhibited a uniform thin film of composite formed over the nylon netting
material. The hydrogel reinforced with 0.004% (wt/vol) copper oxide treated netting material
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exposed for 90 days to the estuarine environment exhibited excellent fouling resistance with
lowest biomass accumulation. Copper oxide in the matrix played an important role
synergistically along with hydrophilic hydrogel to deter the biofilm formation and hence
attachment of fouling organisms over the nylon. This study highlights the composite as a
potential candidate and efficient molecule to prevent fouling in the aquaculture cage nets.
Keywords: Biofouling; Hydrogel; Cage nets; Methacrylate; Copper oxide
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