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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. Now 78
centres are working under this network on various subject areas in the country. The focal point
of this network is situated at the Ministry of Environment and Forest, Government of India,
New Delhi.

This ENVIS Centre is established for studies on Environmental Biotechnology at the
Department of Environmental Science, University of Kalyani, Nadia-741235, West Bengal.

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 fourteen subheads. 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 17th 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 December, 2010. 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
authors 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 14 heads:
Bioaccumulation: Bioaccumulation means an increase in the concentration of a chemical
in a biological organism over time, compared to the chemical's concentration in
the environment. Compounds accumulate in living things whenever they are
taken up and stored at a rate faster than they are broken down (metabolized) or
excreted. Understanding the dynamic process of bioaccumulation is very
important in protecting human beings and other organisms from the adverse
effects of chemical exposure, and it has become a critical consideration in the
regulation of chemicals.
Bioremediation: It is a clean-up technology that uses naturally occurring microorganisms
to degrade hazardous substances into less toxic or nontoxic compounds. The
microorganisms may:
1.

Ingest and degrade organic substances as their food and energy source,

2.

Degrade organic substances, such as chlorinated solvents or petroleum
products, that are hazardous to living organisms, including humans, and
degrade the organic contaminants into inert products.

As the microorganisms occur naturally in the environment they are likely to pose
little risks of contamination.
Bio-Transformation: This is a process of Biological changes of complex compounds to
simpler one or toxic to non-toxic and vice-versa. Several microorganisms are
capable of transforming a varity of compounds found in nature but generally in
case of synthetic compounds they are unable to show any appropriate action.
Biotransfer appears to be one of the major detoxication methods known so far.
Biomarker: It is a biological response to a chemical that gives a measurement of exposure and,
sometimes, of toxic effect. It can be defined as any kind of molecule which
indicate the existence (past or present) of living organisms. In particular, in the
fields of geology and astrobiology biomarkers are also known as biosignatures.
However, in environmental science a bio-markers can also be used to indicate
exposure to various environmental substances in epidemiology and toxicology.
Biofertilizer: To reduce the impact of excess chemical fertilizers in the field of agriculture
the biofertilizer is being considered as a potential tool; biologically fixed nitrogen
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is such a source which can supply an adequate amount of Nitrogen to plants and
other nutrients to some extent. Many free living and symbiotic bacteria, which fix
atmospheric Nitrogen are used as biofertiliser material as a substitute for Nitrogen
fertilizer. In general two types of biofertiliser are used
1.

Bacterial Biofertilizer

2.

Algal Biofertilizer

Biocomposting: It involves combining organic materials under conditions that enables them
to decompose more quickly than they would in nature. Think about logs and
leaves on the ground in a forest. The leaves will break down and disappear within
a year. Logs of course will take much longer to crumble away. Composting is the
process of converting all biodegradable wastes into organic manure. In
composting process certain input should be made into waste to convert the
process in a short time.
Biopesticide: Pest control by biological antagonism appears to be very useful tool in recent
years. Bacterial pesticides are being developed. Heliothis complex, which lives in
close association with plant roots, consists of two major crop pests budworm and
ball warm. Biological insecticides against both these insects are being prepared
by transfer of a gene from Bacillus thuringiensis
.Biodegradation: It is nature's way of recycling wastes, breaking down organic matter into
nutrients that can be used by other organisms. "Degradation" means decay, and
the "bio-" prefix means that the decay is carried out by a huge assortment of
bacteria, fungi, maggots, worms, and other organisms that eat dead material and
recycle it into new forms.
In the nature, nothing is known as waste, because everything gets recycled. The
waste products from one organism become the food for others, providing
nutrients and energy while breaking down the waste organic matter. Some
organic materials may break down much faster than others, but all will eventually
decay.
By harnessing these natural forces of biodegradation, people can reduce wastes
and clean up some types of environmental contaminants. Through composting,
we accelerate natural biodegradation and convert organic wastes to a valuable
resource.
Biosensor: Biosensor represents biophysical devices, which can detect the presence and
measure the quantities of specific substances in a varity of environments. These
specific substances may include sugars, proteins, or humas and varity of toxins in
the industrial effluents. In designing a biosensor an enzyme or an antibody or
even microbial cells are associated with microchip devices, which are used for
quantitative estimate of a substance.
Bioengineering: It is a developing speciality featuring a multidisciplinary approach to the
solution of problems in medicine and biology, based on the application of
8
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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.

Abstract Vol. No. 17, June 2010

9

Department of Environmental Science, KU

ABBREVIATIONS USED IN ADDRESSES AND CITED JOURNALS
Acad
Adm
Admn
Adv
Agri
Agricl
Amer
An
Analyt
Anat
Anim
Ann
Appl
Arch
Archaeo
Archaeol
Architect
Assoc
Asst
Atom
Bacterio
Bacteriol
Bd
Bio
Biochem
Biocheml
Bioengg
Biol
Biometeo
Biophys
Biometeol
Biotech
Biotechno
Biotechnol
Bldg
Bot
Botl
Br
Bull
Cent
Centl

10

Academy
Administration
Administrative
Advance
Agriculture
Agricultural
American
Annual
Analytical
Anatomy
Animal
Annals
Applied
Archives
Archaeology
Archaeological
Architecture
Association
Assistant
Atomic
Bacteriology
Bacteriological
Board
Biology
Biochemistry
Biochemical
Bioengineering
Biological
Biometeorology
Biophysics
Biometeorological
Biotechnique(s)
Biotechnology
Bitechnological
Building
Botany
Botanical
Branch
Bulletin
Centre
Central

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

Chemistry
Chemical
Clinical
Company
College
Committee
Commission
Comparative
Conference
Convention
Conservation
Control
Contamination
Corporation
Council
Culture
Cultural
Current
Department
Development
Developmental
Digest
Division
Divisional
Directorate
Deputy
Ecology
Ecological
Economics
Ecosystem
Ecotoxicology
Endocrinological
Engineering
Engineers
Environment
Environmental
Epidemiology
Epidemiological
Establishment
Ethnopharmacology
Experiment

Abstract Vol. No. 17, June 2010

ENVIS Centre on Environmental Biotechnology

Exptl
Fac
Fd
Fedn
Fert
Fmg
Gaz
Genet
Geo
Geogr
Geogrl
Geol
Geosci
Govt
Hist
Hlth
Hort
Hosp
Hydro
Hydrol
Immuno
Immunol
Ind
Inf
Inst
Instn
Int
Irrig
J
Lab
Lett
Ltd
Malario
Malariol
Manag
Med
Medl
Metab
Metall
Metallurg
Meteo
Meteol
Microbio

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

Microbiol
Min
Monit
Myco
Mycol
Nat
Natl
N-E
Nut
No
Occ
Occupl
Oceanogr
Org
Orgc
Orgn
Pharmaco
Pharmacol
Phyl
Patho
Pathol
Petrochem
Petro
PG
Phys
Physio
Phytopath
Phytopathol
Plang
Polln
Proc
Prot
Pub
Pvt
Qlty
Qr
Rad
Radio
Radiol
Rd
Recd
Reg
Regl

Microbiological
Ministry
Monitoring
Mycology
Mycological
Natural
National
North Eastern
Nutrition
Number
Occassional
Occupational
Oceanogoraphy
Original
Organic
Organisation
Pharmacology
Pharmacological
Physical
Pathology
Pathological
Petrochemical
Petrology
Post Graduate
Physics
Physiology
Phytopathology
Phytopathological
Planning
Pollution
Proceedings
Protection
Publication
Private
Quality
Quarter
Radiation
Radiology
Radiological
Road
Received
Region
Regional

Abstract Vol. No. 17, June 2010

11

Department of Environmental Science, KU

Rep
Reptr
Res
Rev
Sch
Sci
Scient
S-E
Sec
Sect
Semin
Ser
Soc
Socl
Stat
Statl
Stnd
Stud

12

Report
Reporter
Research
Review
School(s)
Sciences(s)
Scientific
South East
Section
Sector
Seminar
Services
Society
Social
Statistics
Statistical
Standard(s)
Study/ (eis)

Surv
Syst
Tax
Techl
Techno
Technol
Toxico
Toxicol
Transc
Transpt
Trng
Trop
Univ
Util
Vet
Zoo
Zool

Survey
System
Taxonomy
Technical
Technology
Technological
Toxicology
Toxicological
Transcations
Transportation
Training
Tropical
University
Utilisation
Veterinary
Zoology
Zoological

Abstract Vol. No. 17, June 2010

ENVIS Centre on Environmental Biotechnology

Bioaccumulation
Ying
Yin, Xiaorong
Wang, Liuyan
Yang, Yuanyuan
Sun and Hongyan
Guo.
Bioaccumulation and ROS generation in Coontail Ceratophyllum demersum L. exposed to
phenanthrene. Ecotoxicology, Volume 19(6) (2010): 1102-1110
Phenanthrene bioaccumulation, induction free radicals and their consequent biochemical
responses in coontail (Ceratophyllum demersum L.) were examined. Plants were exposed to
different levels (0.01, 0.02, 0.05, 0.07 and 0.1 mg/l) of phenanthrene for 10 days. Results
showed that the phenanthrene concentration in the plants was exponentially correlated to
exposure concentration (R 2 = 0.958) and phenanthrene exposure significantly increased the total
free radicals and superoxide anion in the plants. The activities of antioxidant enzymes and the
contents of glutathione were determined. The superoxide dismutase (SOD) activity and reduced
glutathione (GSH) content were inhibited, while the catalase (CAT), peroxidase (POD),
glutathione-s-transferase (GST) activities and oxidized glutathione (GSSG) content were
significantly induced. Changes in the contents of chlorophyll and malondialdehyde (MDA)
indicated that the MDA content was enhanced after phenanthrene exposure and the contents of
chlorophyll were significantly increased in the 0.01 mg/l group. These experimental data
demonstrated that the bioaccumulation of phenanthrene induced the production of free radicals
and ROS, and changed the antioxidant defense system, ultimately resulting in oxidative damage
in C. demersum.
Keywords: Bioaccumulation - Ceratophyllum demersum - Electron paramagnetic resonance
(EPR) - Free radical - Phenanthrene
Shiming Su, Xibai Zeng, Lingyu Bai, Xiliang Jiang and Lianfang Li. Bioaccumulation and
Biovolatilisation of Pentavalent Arsenic by Penicillin janthinellum, Fusarium oxysporum
and Trichoderma asperellum Under Laboratory Conditions. Current Microbiology,
Volume 61(4) (2010): 261-266
Some fungi are able to control and remediate arsenic (As)-contaminated soil, sediment, or water.
Here, we investigate potential accumulation and volatilisation of As by three fungi strains.
Results indicated that the highest level of As was accumulated by Penicillin janthinellum with
39.54 µg after 10 days in the culture system amended with 2,500 µg As(V), which represents
50 mg/l As. Fusarium oxysporum showed the highest amount of volatilised As with 304.06 µg
after 15 days. The As content in the treated system (filter paper + As + fungi) was significantly
higher than that in the control (filter paper + As; filter paper + fungi; filter paper). Trichoderma
asperellum and F. oxysporum showed superior abilities for the absorption of extracellular As and
accumulation of intracellular As, which accounted for 82.2 and 63.4% of the total accumulated
As, respectively. However, P. janthinellum presented an equal distribution of intracellular and
extracellular As. Scanning electron microscope (SEM) analysis suggested that little impact on
mycelium growth of the three fungal strains was seen after exposure to 50 mg/l As(V) for
5 days, while the growth of fungi in the control was inhibited. The present results demonstrate
that P. janthinellum, F. oxysporum, and T. asperellum would be expected to tackle Ascontaminated environments.

Abstract Vol. No. 17, June 2010

13

Department of Environmental Science, KU

Antonín Kouba, Miloš Buřič and Pavel Kozák. Bioaccumulation and Effects of Heavy
Metals in Crayfish: A Review. Water, Air, & Soil Pollution, Volume 211(1-4) (2010): 5-16
Metal pollution is a global problem which represents a growing threat to the environment.
Because of bioaccumulation and negative effects of heavy metals, their bioavailability needs to
be monitored. Many studies showed accumulation of metals in crayfish tissues as dose- and
time-dependent without significant differences in tissue concentration levels comparing males
and females. Muscles and exoskeleton were considered as specific for accumulation of mercury
and nickel, respectively. Cadmium, zinc, copper, lead, and chromium accumulated mainly in
hepatopancreas. By analyzing these specific tissues, it is possible to deduce the bioavailability
and, by presumption, the level of environmental pollution by specific metals. However, in the
case of zinc and copper, their utility is limited to assessing bioavailability because rapid
depuration of these metals renders them less useful for long-term environmental monitoring
programs. The literature reporting heavy metal impacts on freshwater crayfish, with reference to
accumulation levels, is reviewed and summarized with respect to their suitability as
bioindicators. Summarized published data from unpolluted or control localities can be used as
referential values in crayfish, and consequently help with evaluation of monitored sites.
Keywords: Aquatic environment - Bioindicator - Crustacea - Heavy metals contamination Metal pollution
Ahmed M. Al-Ansaria, Ammar Saleema, Linda E. Kimpea, Jim P. Sherryb, Mark E.
McMasterb, Vance L. Trudeaua and Jules M. Blaisa. (a University of Ottawa, Department of
Biology, Chemical and Environmental Toxicology, Ottawa, Ontario K1N 6N5, Canada, b
Environment Canada, Water Science & Technology Directorate, Canada Centre for
Inland Waters, Burlington, Ontario, Canada). Bioaccumulation of the pharmaceutical 17αethinylestradiol in shorthead redhorse suckers (Moxostoma macrolepidotum) from the St.
Clair River, Canada. Environmental Pollution, Volume 158(8) (2010): 2566-2571
17α-ethynylestradiol (EE2), a synthetic estrogen prescribed as a contraceptive, was measured in
Shorthead Redhorse Suckers (ShRHSs) (Moxostoma macrolepidotum) collected near a
wastewater treatment plant (WWTP) in the St. Clair River (Ontario, Canada). We detected EE2
in 50% of the fish samples caught near the WWTP (Stag Island), which averaged 1.6 ± 0.6 ng/g
(wet weight) in males and 1.43 ± 0.96 ng/g in females. No EE2 was detected in the samples from
the reference site (Port Lambton) which was 26 km further downstream of the Stag Island site.
Only males from Stag Island had VTG induction, suggesting the Corunna WWTP effluent as a
likely source of environmental estrogen. EE2 concentrations were correlated with total body
lipid content (R2 = 0.512, p < 0.01, n = 10). Lipid normalized EE2 concentrations were
correlated with δ15N (R2 = 0.436, p < 0.05, n = 10), suggesting higher EE2 exposures in
carnivores. Our data support the hypothesis of EE2 bioaccumulation in wild fish.
Ethinylestradiol accumulation in wild fish.
Keywords: Bioaccumulation; Moxostoma macrolepidotum; St. Clair River; Ethinylestradiol;
Steroids; Estrogens
Xianwei Lianga, b, c, Shuzhen Zhua, b, c, Peng Chena, b, c and Lingyan Zhua, b, c. (a The College
of Environmental Science and Engineering, Nankai University, Weijin Road 94, Tianjin
300071, China, b Key Laboratory of Pollution Processes and Environmental Criteria
14
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(Nankai University), Ministry of Education, Tianjin 300071, China, c Tianjin Key
Laboratory of Urban Ecology Environmental Remediation and Pollution Control, Nankai
University, Tianjin 300071, China). Bioaccumulation and bioavailability of polybrominated
diphynel ethers (PBDEs) in soil. Environmental Pollution, Volume 158(7) (2010): 23872392
Earthworms were exposed to artificially contaminated soils of DE-71 and DE-79 to investigate
the bioaccumulation and bioavailability of PBDEs in soil. All major congeners were bioavailable
to earthworms. The uptake and elimination rate coefficients of PBDEs decreased with their
logKows. The biota soil accumulation factors of PBDEs also declined with logKow. These may be
due to the large molecular size and the high affinity of PBDEs to soil particles. The
concentrations extracted by Tenax for 6 h correlated very well with those found in earthworms,
suggesting that the bioavailability of PBDEs in soil is related to the fraction of rapid desorption
from soil. This also indicates that 6 h Tenax extraction is a good proxy for the bioavailability of
PBDEs to earthworms in soil. The BSAFs of PBDEs in aged soil decreased 22–84% compared
to freshly spiked soil, indicating that aging may diminish the bioavailability of PBDEs in soil
significantly.
PBDEs are bioavailable to earthworms in soil and the uptake and elimination rate coefficients
and BSAFs declined with their logKows.
Keywords: Uptake; Elimination; PBDEs; Bioavailability; Desorption; Aging effect

Bioremediation
Surekha K. Satputea, Ibrahim M. Banatc, Prashant K. Dhakephalkard, Arun G.
Banpurkare and Balu A. Chopadea, b. (a Department of Microbiology, University of Pune,
Pune 411007, Maharashtra, India, b Institute of Bioinformatics and Biotechnology, Pune
411007, Maharashtra, India, c School of Biomedical Sciences, University of Ulster,
Coleraine, BT52 1SA, N. Ireland, UK, d Division of Microbial Sciences, Agharkar Research
Institute, Pune 411004, India, e Center for Advanced Studies in Materials Science and
Condensed Matter Physics, Department of Physics, University of Pune, Pune 411007,
Maharashtra, India). Biosurfactants, bioemulsifiers and exopolysaccharides from
marine microorganisms. Biotechnology Advances, Volume 28(4) (2010): 436-450
Marine biosphere offers wealthy flora and fauna, which represents a vast natural resource of
imperative functional commercial grade products. Among the various bioactive compounds,
biosurfactant (BS)/bioemulsifiers (BE) are attracting major interest and attention due to their
structural and functional diversity. The versatile properties of surface active molecules find
numerous
applications
in
various
industries.
Marine microorganisms such
as Acinetobacter, Arthrobacter, Pseudomonas, Halomonas,Myroides, Corynebacteria, Bacillus,
Alteromonas sp. have been studied for production of BS/BE and exopolysaccharides (EPS). Due
to the enormity of marine biosphere, most of the marine microbial world remains unexplored.
The discovery of potent BS/BE producing marine microorganism would enhance the use of
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environmental biodegradable surface active molecule and hopefully reduce total dependence or
number of new application oriented towards the chemical synthetic surfactant industry. Our
present review gives comprehensive information on BS/BE which has been reported to be
produced by marinemicroorganisms and their possible potential future applications.
Keywords: Marine;
Biosurfactant;
Lipopeptides; Applications

Bioemulsifier;

Exopolysaccharides; Glycolipids;

Satish V. Patil, Rahul B. Salunkhe, Chandrashekhar D. Patil, Deepak M.
Patil and Bipinchandra K. Salunke. Bioflocculant Exopolysaccharide Production
by Azotobacter indicus Using Flower Extract of Madhuca latifolia L. Applied Biochemistry
and Biotechnology, Volume 162(4) (2010): 1095-1108
Efficacy of Azotobacter indicus ATCC 9540 strain for production exopolysaccharide (EPS)
bioflocculant was investigated. Mahua flower extract (Madhuca latifolia L), a natural substrate
at the concentration of 20 g L−1, gave maximum recovery of EPS followed by sucrose and
mannitol as compared to other carbon sources after 172 h. Yeast extract was found to be the
most effective nitrogen source as compared to beef extract, sodium nitrate, ammonium sulfate,
casein hydrolysate, and urea for the production of EPS. EPS production was increased in
presence of nitrogen (5.51 g L−1) as compared to nitrogen-free medium (3.51 g L−1), and
fermentation time was also reduced by 28 h. Maximum EPS production (6.10 g L−1) was found
in the presence of 20 g L−1 flower extract and 0.5 g L−1 yeast extract containing Ashby’s media
with 180 rpm at 30 °C at 144 h, under controlled conditions in 2.5 L fermenter using optimized
medium. The isolated EPS showed cation-dependent flocculating activity. Concentration of EPS
played an important role in bioflocculating activity which increased in a concentrationdependent manner up to a certain limit, with the maximum flocculation of 72% at 500 mg
L−1 concentration but remained almost static after this concentration. Extracted polymer was
characterized by different chemical tests, FT-IR spectroscopy, and TLC which showed presence
of uronic acids, O-acetyl groups, and Orcinol with suggestive indication of alginate like
polymer. This study suggests that use of M. latifolia L. flowers can be a potential alternative
bioresource for production of exopolysaccharide.
Keywords: Bioflocculant - Azotobacter indicus - Polysaccharide - EPS - Cations
Mariana Reategui, Holger Maldonado, Martha Ly and Eric Guibal. Mercury(II)
Biosorption Using Lessonia sp. Kelp. Applied Biochemistry and Biotechnology, Volume
162(3) (2010): 805-822
Lessonia nigrescens and Lessonia trabeculata kelps have been tested for the sorption of mercury
from aqueous solutions. A pretreatment (using CaCl2) allowed stabilizing the biomass that was
very efficient for removing Hg(II) at pH 6–7. Sorption isotherms were described by the
Langmuir equation with sorption capacities close to 240–270 mg Hg g−1 at pH 6. The
temperature had a negligible effect on the distribution of the metal at equilibrium. The presence
of chloride anions had a more marked limiting impact than sulfate and nitrate anions. The uptake
kinetics were modeled using the pseudo-second-order equation that fitted better experimental
data than the pseudo-first-order equation. The particle size hardly influenced sorption isotherms
and uptake kinetics, indicating that sorption occurs in the whole mass of the biosorbent and that
intraparticle mass transfer resistance was not the limiting rate. Varying the sorbent dosage and
the initial metal concentration influenced the equilibrium, but the kinetic parameters were not
16

Abstract Vol. No. 17, June 2010

ENVIS Centre on Environmental Biotechnology

drastically modified. Metal can be eluted with hydrochloric acid, citric acid, or acidic KI
solutions.
Keywords: Mercury(II) - Lessonia - Kelp - Isotherms - Kinetics - Pseudo-second-order
equation - Desorption
Ghinwa Naja, Pierre Bouvrette, Julie Champagne, Roland Brousseau and John H.T.
Luong. Activation of Nanoparticles by Biosorption for E. coli Detection in Milk and Apple
Juice. Applied Biochemistry and Biotechnology, Volume 162(2) (2010): 460-475
Two types of silver nanoparticles were activated by specific sorption of biomolecules for the
detection ofEscherichia coli. The capture of this bacterium was performed using polyclonal
antibodies (anti-E. coli) biosorbed onto nanospheres or nanorice through a protein-A layer. The
bacterial detection was achieved using surface enhancement Raman scattering in order to
compare the performance of these two nanoparticles. The activated silver nanospheres showed a
better performance mainly due to the dimension of these nanoparticles. The detection limit has
been established using the automated Raman mapping system. The technique was capable of
detecting 10 3 cells/mL in milk and apple juice without any pre-enrichment. With an overall
assay time less than 1 h, the process could be easily adapted to detect other pathogens by
selecting the pertinent antibody. Furthermore, PCR was used for the DNA verification to assess
whether the selected bacterial strain was identical before and after detection.
Keywords: Contaminated milk and apple juice - Escherichia coli - Nanoparticles - Detection
limit - Bacterial capture - Biosorption
Wan Mohd Fazli Wan Nawawia, Parveen Jamala and Md. Zahangir Alama.
(a Bioenvironmental Engineering Research Unit (BERU), Department of Biotechnology
Engineering, Faculty of Engineering, International Islamic University Malaysia (IIUM),
P.O. Box 10, 50728 Kuala Lumpur, Malaysia). Utilization of sludge palm oil as a novel
substrate for biosurfactant production. Bioresource Technology, Volume 101(23)
(2010):9241-9247
This paper introduces sludge palm oil (SPO) as a novel substrate for biosurfactant production by
liquid state fermentation. Potential strains of microorganism were isolated from various
hydrocarbon-based sources at palm oil mill and screened for biosurfactant production with the
help of drop collapse method and surface tension activity. Out of 22 isolates of microorganism,
the strain S02 showed the highest bacterial growth with a surface tension of 36.2 mN/m and was
therefore, selected as a potential biosurfactant producingmicroorganism. Plackett–Burman
experimental design was employed to determine the important nutritional requirement for
biosurfactant production by the selected strain under controlled conditions. Six out of 11 factors
of the production medium were found to significantly affect the biosurfactant production.
K2HPO4 had a direct proportional correlation with the biosurfactant production while sucrose,
glucose, FeSO4, MgSO4, and NaNO3 showed inversely proportional relationship with
biosurfactant production in the selected experimental range.
Keywords: Sludge palm oil (SPO); Biosurfactant; Surface tension; Plackett–Burman
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Yulan Jia, Yanhong Wanga, b, Jinsheng Suna,, Tingyan Yana, Jing Lia, Tingting Zhao a,
Xiaohong Yinband Changjiang Sunb. (a School of Chemical Engineering and Technology,
Tianjin University, Tianjin 300072, People’s Republic of China, b School of Chemistry and
Chemical Engineering, Tianjin University of Technology, Tianjin 300191, People’s
Republic of China). Enhancement of biological treatment of wastewater by magnetic field.
Bioresource Technology, Volume 101(22) (2010): 8535-8540
In this study, effect of magnetic field on the activity of activated sludge in wastewater treatment
was investigated. During the experiment, biodegradation duration, magnetic density, operating
temperature and medium pH value were changed within the ranges from 0 to 60 h, 0 to
500.0 mT, 10.0 to 50.0 °C and 3.0 to 12.0, respectively. These results revealed that activated
sludge acclimatization and organic pollutant biodegradation processes under magnetic field were
stimulated, resulting in a higher efficiency of wastewater treatment. Biodegradation of organic
compounds under magnetic field could reach stable states after 48 h. The organic compounds
removal rate first roared up and then fell down with the increase of magnetic density of the field,
turning at 20.0 mT. On account of application of magnetic field, the range of temperature and
pH, which is suitable for the growth of microbe, were 20.0–40.0 °C and 6.0–10.0, respectively,
which were expanded compared with those without the magnetic field.
Keywords: Wastewater treatment; Activated sludge; Magnetic field intensifying
Luminita Ghimicia and Marieta Nichifora. (a “Petru Poni” Institute of Macromolecular
Chemistry, Aleea Grigore Ghica Voda, 41 A, 700487 Iasi, Romania). Novel biodegradable
flocculanting agents based on cationic amphiphilic polysaccharides. Bioresource
Technology, Volume 101(22) (2010): 8549-855
Flocculation properties of a series of cationic polysaccharides, with N-alkyl-N,N-dimethyl-N-(2hydroxypropyl)ammonium chloride pendent groups attached to a dextran backbone, were
evaluated in clay dispersions with respect to length of the alkyl substituent, molar mass, the
charge density, and polycation dose. According to turbidimetric results, the alkyl chain length
greatly influenced the optimum polymer dose as well as the width of the flocculation window
since both increased from an ethyl to a butyl group and decreased for when octyl or dodecyl
group was present. The residual turbidity values also varied with the charge density but no
dramatic effect was observed with the molar masses investigated. These findings together with
the negative value of the zeta potential at the optimum polymer dose and floc size
measurements, point to contributions from both patch and bridging mechanisms for the
flocculation process.
Keywords: Amphiphilic polysaccharide; Flocculation; Turbidity; Zeta potential; Floc size
Mingxue Liua, c, Faqin Dongb, Xiuying Yanc, Wenming Zengc, Liangyu Houc and Xiaofeng
Panga. (a School of Life Science and Technology, University of Electronic Science and
Technology of China, Chengdu 610054, People’s Republic of China, b National Defense
Key Discipline Laboratory of the Nuclear Waste and Environmental Safety of the
Commission of Science, Technology and Industry for National Defense, Southwest
University of Science and Technology, Mianyang 621010, People’s Republic of China,
c
Life Science and Engineering College, Southwest University of Science and Technology,
Mianyang 621010, People’s Republic of China). Biosorption of uranium by Saccharomyces
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cerevisiaeand surface interactions under culture conditions. Bioresource Technology,
Volume 101(22) (2010): 8573-8580
Few studies have focused on biosorption by microorganisms under culture conditions. To
explore the biosorption of uranium by Saccharomyces cerevisiae under culture conditions, the S.
cerevisiae growth curve, biosorption capacity and surface interaction under batch culture
conditions were investigated in this study. The growth curve showed that uranium (<300 mg L−1)
did not markedly inhibit the growth ofS. cerevisiae under short culture time. The maximum
scavenging efficiency reached 92.4% under 6–10 h culture conditions, and the adsorption
quantity of S. cerevisiae increased with initial uraniumconcentration. Centrifuging and drying
after biosorption caused the volume reduction ratio to reach 99%. Scanning electron microscope
results demonstrated that uranium interacted with yeast cell surfaces, as well as culture medium,
and produced uranium precipitate on cell surfaces. Fourier transformed infrared spectra revealed
that cell walls were the major sorption sites, and –O H, –C O and –PO2− contributed to the
major binding groups.
Keywords: Saccharomyces cerevisiae; Biosorption; Uranium; Surface interaction
Hanjun Guoa, b, Shenglian Luoa, b, c, d, Liang Chena, b, Xiao Xiaoa, b, Qiang Xic, Wanzhi Weic,
Guangming Zenga, b, Chengbin Liuc, Yong Wana, b, Jueliang Chena, b and Yejuan Hec.
(a College of Environmental Science and Engineering, Hunan University, Changsha
410082, People’s Republic of China, b Key Laboratory of Environmental Biology and
Pollution Control (Hunan University), Ministry of Education, Changsha 410082, People’s
Republic of China, c State Key Laboratory of Chemo/Biosensing and Chemometrics,
Hunan University, Changsha 410082, People’s Republic of China, d School of Environment
and Chemical Engineering, Nanchang Hangkong University, Nanchang 330063, People’s
Republic of China). Bioremediation of heavy metals by growing hyperaccumulaor
endophytic bacterium Bacillus sp. L14. Bioresource Technology, Volume 101(22) (2010):
8599-8605
Heavy metal bioremediation by a multi-metal resistant endophytic bacteria L14 (EB L14)
isolated from the cadmium hyperaccumulator Solanum nigrum L. was characterized for its
potential application in metal treatment. 16S rDNA analysis revealed that this endophyte
belonged to Bacillus sp. The hormesis of EB L14 were observed in presence of divalent heavy
metals (Cu (II), Cd (II) and Pb (II)) at a relatively lower concentration (10 mg/L). Such hormesis
was the side effect of abnormal activities increases of ATPasewhich was planned to provide
energy to help EB L14 reduce the toxicity of heavy metals by exporting the cations. Within 24 h
incubation, EB L14 could specifically uptake 75.78%, 80.48%, 21.25% of Cd (II), Pb (II) and
Cu (II) under the initial concentration of 10 mg/L. However, nearly no chromium uptake was
observed. The mechanism study indicated that its remediation efficiencies may be greatly
promoted through inhibiting the activities of ATPase. The excellent adaptation abilities and
promising remediation efficiencies strongly indicated the superiority of this endophyte in heavy
metal bioremediation at low concentrations, which could be useful for developing efficient metal
removal system.
Keywords: Endophytic bacteria; Heavy metals; Bioremediation; Hormesis
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Jongmin Parka, Hai-Feng Jina, Byung-Ran Limb, Ki-Young Parkc and Kisay Leea. (a Dept.
of Environmental Engineering and Biotechnology, Myongji University, Yongin 449-728,
Republic of Korea, b Environmental Materials Education Center, Seoul National
University of Technology, Seoul, Republic of Korea, c Dept. of Civil and Environmental
System Engineering, Konkuk University, Seoul, Republic of Korea). Ammonia removal
from anaerobic digestion effluent of livestock waste using green alga Scenedesmus sp.
Bioresource Technology, Volume 101(22) (2010): 8649-8657
The green alga Scenedesmus was investigated for its ability to remove nitrogen from anaerobic
digestion effluent possessing high ammonium content and alkalinity in addition to its growth
characteristics. Nitrate and ammonium were indistinguishable as a nitrogen source when
the ammonium concentration was at normal cultivation levels. Ammonium up to 100 ppm NH4–
N did not inhibit cell growth, but did decrease final cell density by up to 70% at a concentration
of 200–500 ppm NH4–N. Inorganic carbon of alkalinity in the form of bicarbonate was
consumed rapidly, in turn causing the attenuation of cell growth. Therefore, maintaining a
certain level of inorganic carbon is necessary in order to prolong ammonia removal. A moderate
degree of aeration was beneficial to ammonia removal, not only due to the stripping
of ammonium to ammonia gas but also due to the stripping of oxygen, which is an inhibitor of
regular photosynthesis. Magnesium is easily consumed compared to other metallic components
and therefore requires periodic supplementation. Maintaining appropriate levels of alkalinity,
Mg, aeration along with optimal an initial NH4 +/cell ratio were all necessary for long-term semicontinuous ammonium removal and cell growth.
Keywords: Ammonia removal; Microalgae; Anaerobic digestion effluent; Alkalinity; Semicontinuous operation
Marimuthu Jeyaa, c, Ngoc-Phuong-Thao Nguyena, Hee-Jung Moonb, Sang-Hwan Kima and
Jung-Kul Leea, c. (a Department of Chemical Engineering, Konkuk University, Seoul 143701, Republic of Korea, b Department of Bioscience and Biotechnology, Konkuk
University, Seoul 143-701, Republic of Korea, c Institute of SK-KU Biomaterials, Konkuk
University, Seoul 143-701, Republic of Korea). Conversion of woody biomass into
fermentable sugars by cellulase from Agaricus arvensis. Bioresource Technology, Volume
101(22) (2010): 8742-8749
Agaricus arvensis, a newly isolated basidiomycetous fungus, was found to secrete efficient
cellulases. The strain produced the highest endoglucanase (EG), cellobiohydrolase (CBH) and βglucosidase (BGL) activities of 0.3, 3.2 and 8 U/mg-protein, respectively, with rice straw as
the carbon source. Saccharification of the woody biomass with A. arvensis cellulase as the
enzyme source released a high level of fermentable sugars. Enzymatic hydrolysis of
the poplar biomass was optimized using the response surface methodology in order to study the
influence of the variables (pH, temperature, cellulases concentration and substrate
concentration). The enzyme and substrate concentrations were identified as the limiting factors
for the saccharification of poplar wood biomass. A total reducing sugar level of 29 g/L
(293 mg/g-substrate) was obtained at an enzyme concentration of 65 FPU/g-substrate after
optimization of the hydrolysis parameters. The model validation showed a good agreement
between the experimental results and the predicted responses. A. arvensis could be a good
candidate for the production of reducing sugars from a cellulosic biomass.
Keywords: Agaricus arvensis; Cellulase; Poplar wood; RSM optimization; Saccharification
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Jian M. Chena, Run Y. Zhua, Wei B. Yanga and Li L. Zhanga. (a School of Biological and
Environmental Engineering, Zhejiang University of Technology, No. 6 District, Zhaohui,
Hangzhou 310032, People’s Republic of China). Treatment of a BTo-X-contaminated gas
stream with a biotrickling filter inoculated with microbes bound to a wheatbran/red wood
powder/diatomaceous earth carrier. Bioresource Technology, Volume 101(21) (2010):
8067-8073
Microbes bound to a wheat bran/red wood powder/diatomaceous earth carrier were used as
inoculants for a biotrickling filter (BTF) for treating gases contaminated with a mixture of
benzene, toluene, and o-xylene (BTo-X). An overall removal efficiency of more than 87.9% was
achieved after a start-up period of as low as 4 days. At BTo-X loading rates (LRs) below
60.0 g/m3 h, the BTF’s performance was similar for EBRTs of 90, 60, 45 and 30 s with an
elimination capacity (EC) almost approaching the LR; stable REs above 91.3% for benzene and
toluene and above 82.8% for o-xylene were achieved. A maximum EC of 97.7 g/m3 h was
obtained at inlet load of 146.4 g/m3 h. The mass ratio of carbon dioxide produced to the BTo-X
removed was approximately 2.62, which confirmed complete degradation of BTo-X. The results
demonstrate that microbes bound to a solid carrier can be an alternative to traditional liquid
inoculums applied in BTFs and highlight their potential applicability to BTF technologies.
Keywords: Solid carrier; Microbial consortia; Inocula; BTo-X; Biotrickling filter
T.T. Morea, S. Yana, R.D. Tyagia and R.Y. Surampallib. (a Université du Québec, Institut
National de la Recherche Scientifique, Centre Eau, Terre and Environnement, 490 de la
Couronne, Québec (QC), Canada G1K 9A9, b US Environmental Protection Agency, P.O.
Box 17-2141, Kansas City, KS 66117, USA). Potential use of filamentous fungi for
wastewater sludge treatment. Bioresource Technology, Volume 101(20) (2010): 7691-7700
Specific filamentous fungi (FF) have been recognized for sludge treatment and possibly these
strains can be utilized for simultaneous bioflocculation, solids and pathogens reduction and,
removal and degradation of toxic compounds. Based on current research work and findings, this
review provides the state-of-art knowledge on the role of FF (or moulds) in sludge treatment.
The proposed theories are presented, critically analyzed and future scope for specific research on
utilization of FF for treatment of sludge is recommended.
Keywords: Filamentous fungi; Sludge settling and dewatering; Degradation; Pathogen removal;
Detoxification
Huosheng Lia, Shaoqi Zhoua, b, c, Yanbo Suna and Jiang Lvd. (a College of Environmental
Science and Engineering, South China University of Technology, Guangzhou Higher
Education Mega Center, 510006, PR China, b State Key Laboratory of Subtropical
Building Sciences, South China University of Technology, Guangzhou 510641, PR China,
c
Key Laboratory of Environmental Protection and Eco-Remediation of Guangdong
Regular Higher Education Institutions, South China University of Technology, Guangzhou
Higher Education Mega Center, 510006, PR China, d College of Civil Engineering and
Transportation, South China University of Technology, Guangzhou 510640, PR China).
Nitrogen and carbon removal from Fenton-treated leachate by denitrification and
biofiltration. Bioresource Technology, Volume 101(20) (2010): 7736-7743
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Treatment of a Fenton-treated leachate was carried out by denitrification of nitrate using an
upflow anaerobic sludge blanket (UASB) biofilm reactor and subsequent biofiltration of the
residual COD using a biological aerated filter (BAF). Methanol was selected as the optimal
external carbon source because of its good performance, low cost and simple operability. Central
composite design (CCD) and response surface methodology (RSM) were used to evaluate the
effect of three factors namely hydraulic retention time (HRT),nitrogen concentration and COD/N
(C/N) ratio on denitrification performance. Process optimization matched well with the model
prediction and allowed 94% reduction of COD and up to 98% removal of total nitrogen(TN).
The 21-day biofiltration experiments in a BAF showed that an effluent with COD concentration
below100 mg/L and TN concentration less than 40 mg/L was achieved. Our results indicated that
the combination process of UASB-biofilter/BAF is effective for nitrate and
residual carbon removal.
Keywords: Nitrogen removal; Landfill leachate; Denitrification; Response surface methodology
(RSM); Biofiltration
H.Y. Kanga, P.Y. Yanga, W.G. Dominyb and C.S. Leeb. (a Department of Molecular
Bioscience and Bioengineering, University of Hawaii at Manoa, Honolulu, HI 96822, USA,
b
Oceanic Institute, Waimanalo, HI 96795, USA). Bioprocessing papaya processing waste
for potential aquaculture feed supplement – Economic and nutrient analysis with shrimp
feeding trial. Bioresource Technology, Volume 101(20) (2010): 7973-7979
Papaya processing waste (PPW), a major fruit processing waste in the Hawaii islands, served as
substrate for yeast (Saccharomyces cerevisiae) growth. The fermented PPW products containing
nutrients of 45% crude protein and various fat, fiber, lignin, cellulose, and minerals were
advantages to nutrients of yeast alone. Three experimental diets controlled at 35% protein
formulation containing different levels of inclusion of PPW products and a commercial control
diet were fed to shrimps for 8 weeks. The 50% inclusion of PPW diets were comparable to
commercial feed in weight, growth, feed conversion ratio (FCR) and survival rate. Such
bioprocess treatment system would be economically feasible with the control of annual cost and
increase of the amount of PPW treated. The selling price of PPW products and annual operation
and maintenance cost were the most influential factors to additional profits. This study presented
a promising alternative for environmental-friendly treatment of organic wastes as well as the
sustainability of local agriculture and aquaculture industries.
Keywords: Fruit processing wastes; Value-added product; Yeast production; Shrimp feeding
trial; Economic analysis
Tamer Akara and Melike Divriklioglua. (a Department of Chemistry, Faculty of Arts and
Science, Eskişehir Osmangazi University, 26480 Eskişehir, Turkey). Biosorption
applications of modified fungal biomass for decolorization of Reactive Red 2 contaminated
solutions: Batch and dynamic flow mode studies. Bioresource Technology, Volume 101(19)
(2010): 7271-7277
Biosorption characteristics of a surfactant modified macro fungus were investigated for
decolorization ofReactive Red 2 contaminated solutions. Better biosorption efficiency was
obtained with a small amount of fungal biomass after modification process. Operating variables
like pH, biomass amount, contact time, temperature, dye concentration, flow rate and column
size were explored. The biosorption process followed the pseudo-second-order kinetic and
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Langmuir isotherm models. Thermodynamic data confirm that the biosorption process is
spontaneous and endothermic in nature. Under optimized batch conditions, up to
141.53 mg dye g−1 could be removed from solution in a relatively short time. Modification
process was confirmed by FTIR spectroscopy and zeta potential studies. Possible dye-biosorbent
interactions were discussed. Good dynamic flow biosorption potential was observed for the
suggested biosorbent in simulated wastewater. Overall, batch and continuous mode data suggest
that this environmentally friendly and efficient biosorbent may be useful for the removal of
reactive dyes from aqueous media.
Keywords: Biosorption; Equilibrium; Isotherms; Kinetics; Modification
Meral Yücea, Hasan Nazırb and Gönül Dönmezc. (a Ankara University, Institute of
Biotechnology, 06100 Beşevler-Ankara, Turkey, b Ankara University, Faculty of Science,
Department of Chemistry, 06100 Beşevler-Ankara, Turkey, c Ankara University, Faculty
of Science, Department of Biology, 06100 Beşevler-Ankara, Turkey). Using
of Rhizopus arrhizus as a sensor modifying component for determination of Pb(II) in
aqueous media by voltammetry. Bioresource Technology, Volume 101(19) (2010): 75517555
For the sensitive determination of Pb(II) from aqueous solutions, a new voltammetric biosensor
based oncarbon paste electrode modified with Rhizopus arrhizus was developed. The
preconcentrated ions at open circuit were reduced by using differential pulse stripping
voltammetry technique. The obtained current values were related to the concentration of Pb(II)
in the solutions. The best results were achieved at pH 7 with 0.01 M Tris–HCl buffer solution
applying a preconcentration time of 12 min. The linear range for the biosensor was found to be
within 1.0 × 10−7–1.25 × 10−5 M, with a detection limit of 0.5 × 10−8 M. The selectivity of the
microbial biosensor was explored by adding interfering heavy metals to accumulation medium
one by one, and their matrix effects were also investigated in the model metal solutions. Energy
dispersive X-ray spectra analysis were applied to show the specific effect of the fungal biomass
on the Pb(II) determination.
Keywords: Microbial biosensor; Environmental control; Lead; Voltammetry; Rhizopus arrhizus
Lin Huia, Cheng Wanb, Ding Hai-taoa, Chen Xue-jiaoa, Zhou Qi-fac and Zhao Yu-huaa.
(a Institute of Microbiology, College of Life Sciences, Zhejiang University, Hangzhou
310058, China, b College of Science, Jiangxi Agriculture University, Nanchang 330045,
China, c Institute of Plant Science, College of Life Sciences, Zhejiang University, Hangzhou
310058, China). Direct microbial conversion of wheat straw into lipid by a cellulolytic
fungus of Aspergillus oryzae A-4 in solid-statefermentation. Bioresource Technology,
Volume 101(19) (2010): 7556-7562
Direct microbial conversion of wheat straw into lipid by a cellulolytic fungus of Aspergillus
oryzae A-4 in solid-state fermentation (SSF) was investigated. In submerged fermentation, A.
oryzae A-4 accumulatedlipid to 15–18.15% of biomass when pure cellulose was utilized as the
sole substrate. In SSF of thewheat straw and bran mixture, A. oryzae A-4 yielded lipid of
36.6 mg/g dry substrate (gds), and a cellulase activity of 1.82 FPU/gds with 25.25% of
holocellulose utilization in the substrates were detected on the 6th day. The lipid yield reached
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62.87 mg/gds in SSF on the 6th day under the optimized conditions from Plackett–Burman
design (PBD). Cellulase secretion of A. oryzae A-4 was found to influence the lipid yield. Dilute
acid pretreatment of the straw and addition of some agro-industrial wastes to the straw could
enhance lipid production of A. oryzae A-4.
Keywords: Microbial lipid; Direct microbial conversion; Aspergillus oryzae A-4; Cellulase;
Solid-statefermentation
Yanna Lianga, Yi Cuia, Jesse Trushenskib and James W. BlackburncError! Bookmark not
defined.. (a Department of Civil & Environmental Engineering, 1230 Lincoln Dr., Southern
Illinois University Carbondale, Carbondale, IL 62901, USA, b Fisheries and Illinois
Aquaculture Center, Department of Zoology, 1125 Lincoln Dr., Southern Illinois
University Carbondale, Carbondale, IL 62901, USA, c Department of Mechanical
Engineering and Energy Processes, 1230 Lincoln Dr., Southern Illinois University
Carbondale, Carbondale, IL 62901, USA). Converting crude glycerol derived from yellow
grease to lipids through yeast fermentation. Bioresource Technology, Volume 101(19)
(2010): 7581-7586
Cryptococcus curvatus, an oleaginous yeast was observed to grow on crude glycerol derived
from yellow grease. When cultured in a one-stage fed-batch process wherein
crude glycerol and nitrogen source were fed intermittently for 12 days, the final biomass density
and lipid content were 31.2 g/l and 44.2%, respectively. When cultured in a two-stage fed-batch
operation wherein crude glycerol was supplemented
at different time
points
while nitrogen source addition was discontinued at the middle of the experiment, the biomass
density was 32.9 g/l and the lipid content was 52% at the end of 12 days. Compared with other
oil feedstocks for biodiesel production, lipid accumulated by C. curvatus grown on glycerol has
high concentration of monounsaturated fatty acid, which makes it an excellent source for
biodiesel use.
Keywords: Crude glycerol; Lipids; Cryptococcus curvatus; Fed-batch; Biodiesel
Jian-guang Yanga, b. (a Department of Metallurgical Science and Engineering, Central
South University, Changsha 410083, China, b Institute of Powder Metallurgy Research,
Central South University, Changsha 410083, China). Heavy metal removal and crude biooil upgrading fromSedum plumbizincicola harvest using hydrothermal upgrading process
. Bioresource Technology, Volume 101(19) (2010): 7653-7657
The main aim of this study was to separate heavy metals and yield crude bio-oil from a heavy
metals hyperaccumulator harvest, Sedum plumbizincicola, through hydrothermal upgrading
process. Parameters such as granularity, temperature, pressure, and duration were examined for
their effect on the removal efficiency of heavy metals and upgrading efficacy of crude bio-oil.
Maximum heavy metal removal efficiency of >99% and crude bio-oil upgrading efficiency of
>63% were attained with an 18 mesh (1 mm) granularity, and 22.1 MPa at 370 °C in the
presence of 10 mg/L additives for 60 s. Under these optimized conditions, an oil phase (mostly
composed of phenolic hydrocarbons and derivatives), a water phase raffinate containing
Zn2+ (0.39 g/L), Pb2+ (0.10 g/L), Cu2+ (0.16 g/L), and a solid phase (the hydrothermal upgrading
residue, which completely satisfies the limit set by China legislation related to biosolids disposal,
were obtained).
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Keywords: Sedum plumbizincicola; Biomass; Hydrothermal upgrading process; Heavy metals;
Hyperaccumulator
D. Moldesa, b, E.M. Cadenaa and T. Vidala. (a Department of Textile and Paper
Engineering, Universitat Politècnica de Catalunya, Colom 11, E-08222 Terrassa, Spain,
b
Department of Chemical Engineering, Universidade de Vigo, Lagoas Marcosende, E36310 Vigo, Spain). Biobleaching of eucalypt kraft pulp with a two laccase-mediator stages
sequence. Bioresource Technology, Volume 101(18) (2010): 6924-6929
A new biobleaching sequence, with two enzymatic stages based on the application of laccasemediator systems, was tested (L1EL2QPo) in order to increase the effectiveness of enzyme
delignification on eucalypt kraft pulp. Different synthetic – 1-hydroxybenzotriazole (HBT)
and violuric acid (VA) – and natural –syringaldehyde (SyAl) – mediators were used in the
laccase stages and the biobleached pulp were compared in terms of chemical, optical and
physico-mechanical properties. The pulp bleached with HBT or VA showed similar
delignification (64.1% and 65.9% respectively) and optical properties (86.4% and 86.1% ISO
brightness respectively) than an industrial TCF pulp (68.3% delignification and 84.8% ISO
brightness). SyAl improved these properties in a lower extent (56.71% delignification and
80.52% ISO brightness). Regarding physico-mechanical properties of pulp, the biobleaching
sequence had no a negative effect, even some slight improvements were observed in very
specific cases.
Keywords: Laccase-mediator system; Kraft pulp; Biobleaching; Pulp properties
Zhongjun Xua, Na Qina, Jinggang Wanga and Hua Tonga. (a Department of Environmental
Science and Engineering, Beijng University of Chemical Technology, Beijing 100029,
China). Formaldehyde biofiltration as affected by spider plant. Bioresource Technology,
Volume 101(18) (2010): 6930-6934
The kinetic process of formaldehyde biodegradation in a biofilter packed with a mixture of
compost, vermiculite powder and ceramic particles was investigated in this study. The results
showed that more than 60% of formaldehyde was removed by the first 5 cm high biofilter bed at
406 L h−1 flowrate within the range of 5–207 mg m−3 inlet concentrations. A macrokinetic model
was applied to describe the kinetic process of formaldehyde biodegradation and the
experimentally determined elimination capacity for the biofilter agreed well with the model
predicted values. The data on the effect of spider plant (Chlorophytum comosum L.)
on formaldehyde removal indicated that formaldehyde biofiltration might be stimulated
byspider plant since formaldehyde was
assimilated
by spider plant roots
and
microbial formaldehydedegradation was enhanced by the root exudates.
Keywords: Formaldehyde; Biofiltration; Macrokinetics; Spider plant
Lin Kea, b, Lijuan Luob, c, Ping Wangb, Tiangang Luanc and Nora Fung-Yee Tamb.
(a College of Environmental Science and Engineering, South China University of
Technology, Guangzhou, Guangdong 510006, China, b Department of Biology and
Chemistry, City University of Hong Kong, Tat Chee Avenue, Kowloon, Hong Kong SAR,
China, c State Key Laboratory of Biocontrol/MOE Key Laboratory of Aquatic Product
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Safety, School of Life Science, Sun Yat-Sen University, Guangzhou 510275, China). Effects
of metals on biosorption and biodegradation of mixed polycyclic aromatic hydrocarbons by
a freshwatergreen alga Selenastrum capricornutum. Bioresource Technology, Volume
101(18) (2010): 6950-6961
The effects of metals (cadmium, zinc, copper and nickel in a mixture) on biosorption and
biodegradation
of
five
mixed
polycyclic
aromatic
hydrocarbons
(PAHs),
namely fluorene (FLU), phenanthrene (PHE),
fluoranthrene
(FLA), pyrene (PYR)
and benzo[a]pyrene (BAP), by Selenastrum capricornutum were investigated. Exposure to
metals significantly influenced the interactions between cells and PAHs and, such impact was
PAH species dependent. For low molecular weight PAHs (FLU and PHE), both metal dosage
and exposure time posed a significant, positive effect on their removal, with up to 99%
of FLU and 89% of PHE were removed from the medium in seven days, which was mainly due
to the cellular degradation induced by metal stress. For high molecular weight PAHs
(FLA, PYR and BAP), the presence of metals did not affect the removal efficiency, but the
uptake in the ethyl acetate-extractable fraction of the biomass was increased.
Keywords: Microalgae; Co-contamination; Bioaccumulation; PAH intermediates
Mokded Rabhia, Siwar Ferchichia, Jihène Jouinia, Mohamed Hédi Hamrounib, HansWerner Koyroc, Annamaria Ranierid, Chedly Abdellya and Abderrazak Smaouia.
(a Laboratory of Plant Adaptation to Abiotic Stresses (LAPSA), Biotechnology Centre of
Borj Cedria, P.O. Box 901, 2050 Hammam-Lif, Tunisia, b Ministry of Agriculture –
Direction of Soils, 17 Hédi Karray Street, 2080 Ariana, Tunisia, c Institute
for Plant Ecology, Justus-Liebig-University Giessen, D-35392 Giessen, Germany,
d
Università di Pisa, Dipartimento di Chimica e Biotecnologie Agrarie, Via del Borghetto
80, 56124 Pisa, Italy). Phytodesalination of a salt-affected soil with
the halophyteSesuvium portulacastrum L. to arrange in advance the requirements for the
successful growth of a glycophytic crop. Bioresource Technology, Volume 101(17) (2010):
6822-6828
In
the
present
work,
we
studied
the
potential
of
the
obligate halophyte, Sesuvium portulacastrum L., to desalinize an experimentally-salinized soil
after the following criteria: (i) decrease in soil salinity and sodicity, (ii) plant biomass capacity to
accumulate sodium ions, and (iii) phytodesalinized soil quality (equivalent to growth of a
glycophytic test culture of Hordeum vulgare L.). The cultivation of the halophyteon the salinized
soil (phytodesalination culture) led to a marked absorption of Na+ ions by S.
portulacastrum roots and their accumulation in the above-ground biomass up to
872 mg plant−1 and 4.36 g pot−1 (about 1 t ha−1). The decrease in salinity and sodicity of the
phytodesalinized soil significantly reduced the negative effects on growth of the test culture
of H. vulgare. Furthermore, the phytodesalination enabled H. vulgare plants to keep a high water
content and to develop a higher biomass with relatively high K and low Na contents.
Keywords: Arid
and
semi-arid
Phytodesalination; Sodiumaccumulation
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Jingyu Rana, Shaoyi Jiaa, Yong Liua, Wei Zhanga, Songhai Wua and Xiaolei Panb. (a School
of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China). A
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facile method for improving the covalent crosslinking adsorption process
of catalase immobilization. Bioresource Technology, Volume 101(16): (2010): 6285-6290
In this paper, we introduced a polydiol (mixture of 1,2-propanediol, 1,3-propanediol, and 2,3butanediol)
to
improve
the
covalent
crosslinking
adsorption
process
of
immobilized catalase onto chitosan beads. The adsorption behavior was investigated by means of
adsorption kinetics and adsorption isotherm. The protein content in crosslinking agent required
for approximately 45 min to reach the relative equilibrium, and the protein content in solution of
the control group and the pretreated group were 6.63 µg/mL and 6.20 µg/mL, respectively. The
maximum catalase adsorption capacity of the control group and the pretreated group were
observed as 23.118 µg/g and 25.688 µg/g at pH 7.0, respectively. Temperature profiles showed
that 40 °C was the ideal temperature for active domain of catalase, and the relative activity of
pretreated group was 1.12 times higher than that of the control group. The Km value of the
control group (67 mM) was higher than that of the pretreated group (54 mM). Thermal stability,
operational stability, and the effect of surfactant on catalase adsorption were also explored in this
study.
Keywords: Catalase; Immobilization; Chitosan beads; Polydiol; Adsorption
Lei Yana, Huanhuan Yina, Shuang Zhangb, Jiangong Duana, Yongquan Lia, Peng
Chena and Hongyu Lia. (a MOE Key Laboratory of Arid and Grassland Ecology, School of
Life Sciences, Lanzhou University, Lanzhou 730000, PR China, b College of Life Science
and Technology, Heilongjiang August First Land Reclamation University, Daqing 163319,
PR China). Organoarsenic resistance and bioremoval ofAcidithiobacillus ferrooxidans.
Bioresource Technology, Volume 101(16) (2010): 6572-6575
The tolerance and bioremoval of dimethylarsinic acid (DMAV) by Acidithiobacillus
ferrooxidans (A. ferrooxidans) were investigated here. The inhibitory concentration (IC) of
DMAV was determined for A. ferrooxidans. The effects of various parameters such as pH,
contact time, initial DMAV concentration, biosorbent dose and temperature were systematically
examined to study the biosorption processes. Results indicated that Langmuir model fitted better
than Freundlich model to the equilibrium data. Analysis of kinetic data showed that the
biosorption processes of DMAV involved pseudo-second-order kinetics. Thermodynamic
analysis showed that the biosorption of DMAV onto A. ferrooxidans was feasible, spontaneous,
endothermic and chemisorptive under examined conditions. Fourier transform infrared
spectroscopy (FTIR) showed the involvement of –OH, –NH and –SO3 groups in the biosorption
process.
Keywords: Tolerance; Biosorption; Organoarsenic; Acidithiobacillus ferrooxidans; Kinetics
D.M. Al-Mailema, N.A. Sorkhoha, M. Marafiea, H. Al-Awadhia, M. Eliyasa and S.S.
Radwana. (a Department of Biological Sciences, Faculty of Science, Kuwait University,
Kuwait). Oil phytoremediation potential of hypersaline coasts of the Arabian Gulf using
rhizosphere technology. Bioresource Technology, Volume 101(15) (2010): 5786-5792
The rhizosphere and phyllosphere of the halophyte Halonemum strobilaceum naturally
inhabiting hypersaline coastal areas of the Arabian Gulf harbor up to 8.1 × 104 g−1 and
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3 × 102 g−1, respectively, of extremely halophilic oil-utilizing microorganisms. Such organisms
were 14- to 38-fold more frequent in the rhizosphere than in the plant-free soil. Frequent genera
in the rhizosphere were affiliated to the archaea Halobacterium sp. and Halococcus sp., the
firmicute Brevibacillus
borstenlensis,
and
the
proteobacteria Pseudoalteromonas
ruthenica and Halomonas sinaensis. The phyllospheric microflora consisted of the dimorphic
yeast Candida utilis and the two proteobacteria Ochrobactrum sp. andDesulfovibrio sp.
Individual strains grew on a range of pure aliphatic and aromatic hydrocarbons, as sole sources
of carbon and energy. All the strains, except C. utilis which could not tolerate salinities >2 M
NaCl, grew also in media with salinities ranging between 1 and 4 M NaCl, with optimum growth
between 1 and 2 M NaCl. With the exception of the two archaeal genera, all isolates could grow
in a nitrogen-free medium. The total rhizospheric and phyllospheric microbial consortia could
attenuate crude oil in complete (nitrogen-containing) medium, but also equally well in a
nitrogen-free medium. It was concluded that H. strobilaceum could be a valuable halophyte for
phytoremediation of oil-polluted hypersaline environments via rhizosphere technology.
Keywords: Halophite; Hypersaline; Oil-attenuation; Phyllosphere; Rhizosphere
Nosheen Mirza a, Qaisar Mahmooda, Arshid Perveza, Raza Ahmada, Robina Farooqa,
Mohammad Maroof Shaha and Muhammad Rashid Azimb. (a Department of
Environmental Sciences, COMSATS Institute of Information Technology, Abbottabad
22060, Pakistan, b Department of Botany, Federal Government Post Graduate College H-8,
Islamabad, Pakistan). Phytoremediation potential of Arundo donax in arseniccontaminated synthetic wastewater. Bioresource Technology, Volume 101(15) (2010): 58155819
The present study reports the potential of Arundo donax for phytoextraction of arsenic from
synthetic wastewater. A. donax plants were grown under greenhouse conditions in pots
containing a nutrient solution amended with increasing doses of As (0, 50, 100, 300, 600 and
1000 µg L−1) for 21 days in a completely randomized design. Shoot and roots dry matter
production, growth parameters, arsenic and nutrient tissue concentrations were measured at the
end of the experiment. Increasing As concentration in nutrient solution caused an increase in
shoot and root biomass without toxicity symptoms in A. donaxgrowing under a range of As
concentration from 50 to 600 µg L−1. Elevated oxidative stress was observed at As supplied level
of 1000 µg L−1. The As doses up to 600 µg L−1 did not affect the growth of A. donax. It is
suggested that A. donax plants may be employed to treat contaminated waters containing arsenic
concentrations up to 600 µg L−1.
Keywords: Arundo
Phytoextraction

donax;
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Ge Leia, Hongqiang Rena, b, Lili Dinga, b, Feifei Wanga and Xingsong Zhangb. (a State Key
Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing
University, Nanjing 210093, PR China, b Institution for Environmental Science and
Technology, Nanjing University-Yixing, Wuxi 214200, PR China). A full-scale biological
treatment system application in the treated wastewater of pharmaceutical industrial park.
Bioresource Technology, Volume 101(1) (2010): 5852-5861
A full-scale combined biological system is used for the treatment of treated wastewater
discharged from a pharmaceutical industrial park. This treated water is rich in
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(average in 86.4 mg/L), low in
(average in 3.4) and low in BOD5/COD ratio
(average in 0.24) with pH varying from 7.16 to 7.78. The final effluent of the combined
treatment process was stably below 100 mg/L COD and 20 mg/L
, separately, with
. It is found that the BOD5/COD
organic loading rate of 4954 kg COD/d and 92.5 kg
ratio could be raised from 0.24 to 0.35, and the production of total VFAs account for 9.57% of
the total COD via the treatment of hydrolysis/acidification. MBBR and oxidation ditch represent
35.4% and 60.7% of
removal, 30.2% and 61.5% of COD removal, separately, of the
total treatment process. PCR-DGGE is used for microbial community analysis of MBBR and
oxidation ditch.
Keywords: Full-scale; MBBR; Hydrolysis/acidification; Oxidation ditch; Pharmaceutical
industrial park (PIP)
Umar Farooqa, b, Janusz A. Kozinskia, Misbahul Ain Khanb, c and Makshoof Atharc.
(a College of Engineering, University of Saskatchewan, SK, Canada S7N 5A9, b Department
of Chemistry, The Islamia University of Bahawalpur, Bahawalpur, Pakistan, c Institute of
Chemistry, University of the Punjab, Lahore, Pakistan). Biosorption of heavy metal ions
using wheat based biosorbents – A review of the recent literature. Bioresource Technology,
Volume 101(14) (2010): 5043-5053
Conventional technologies for the removal/remediation of toxic metal ions from wastewaters are
proving expensive due to non-regenerable materials used and high costs. Biosorption is
emerging as a technique offering the use of economical alternate biological materials for the
purpose. Functional groups like carboxyl, hydroxyl, sulphydryl and amido present in these
biomaterials, make it possible for them to attach metal ions from waters.
Every year, large amounts of straw and bran from Triticum aestivum (wheat), a major food crop
of the world, are produced as by-products/waste materials. The purpose of this article is to
review rather scattered information on the utilization of straw and bran for the
removal/minimization of metal ions from waters. High efficiency, high biosorption capacity,
cost-effectiveness and renewability are the important parameters making these materials as
economical alternatives for metal removal and waste remediation. Applications of available
adsorption and kinetic models as well as influences of change in temperature and pH of medium
on metal biosorption by wheat straw and wheat bran are reviewed. The biosorption mechanism
has been found to be quite complex. It comprises a number of phenomena including adsorption,
surface precipitation, ion-exchange and complexation.
Keywords: Triticum aestivum; Straw; Bran; Biosorption; Metal ions
Mohamed Ali Wahaba, Salah Jellalia and Naceur Jedidi a. (a Water Research and
Technologies Centre (CERTE), Wastewater Treatment and Recycling Laboratory,
Tunisia). Ammonium biosorption onto sawdust: FTIR analysis, kinetics and adsorption
isotherms modeling. Bioresource Technology, Volume 101(14) (2010): 5070-5075
Sawdust,
an
available
and
renewable
biomass,
was
investigated
as
a
novel ammonium biosorbent. Biosorption occurred over a pH range of 6–10, reached an
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equilibrium state within only 20 min, and can be described by a pseudo-second-order model
predicting a chemisorption process. Equilibrium data were very well represented by Langmuir
isotherm and confirm monolayer coverage. FTIR analysis before and after biosorption
of ammonium onto sawdust suggested that the main mechanisms involved in the removal
of ammonium might be the ionic exchange and complexation. The use of sawdust presents an
interesting option for both tertiary wastewater treatment (as a possible non-conventional
biosorbent for the removal of ammonium), and waste recycling (as a fertilizer and compost).
Keywords: Biosorption; Ammonium; Sawdust; FTIR; Modeling
Aderval S. Lunaa, André L.H. Costaa, Antonio Carlos A. da Costaa and Cristiane A.
Henriquesa. (a Rio de Janeiro State University (UERJ), Programa de Pós-graduação em
Engenharia Química, Rua São Francisco Xavier, 524, Maracanã, Rio de Janeiro, RJ, CEP
20550-900, Brazil). Competitive biosorption of cadmium(II) and zinc(II) ions from binary
systems by Sargassum filipendula. Bioresource Technology, Volume 101(14) (2010): 51045111
The present work describes our study on the competitive biosorption of Cd(II) and Zn(II) ions
ontoSargassum filipendula from single component and binary systems. Results showed
that S. filipendulawas an efficient biosorbent for the removal of Cd(II) and Zn(II) ions from an
aqueous solution. The equilibrium experimental data for the single component system for the
two metallic species fitted well to Langmuir and Langmuir–Freundlich isotherm models. Seven
isotherm models were tested with the equilibrium data for modeling of the binary system. Based
on the sum of squares error, the Langmuir–Freundlich isotherm model showed the best fit to the
binary adsorption data. The influence of the additional cation on the behavior of the biosorption
of Cd2+ and Zn2+ was analyzed comparing single component and binary isotherms. It was
observed that Zn2+ had a relevant effect on the Cd 2+ biosorption, but the interference of Cd2+ on
the sorption of Zn2+ was considerably less intense.
Keywords: Competitive
Equilibrium isotherms

biosorption; Sargassum filipendula; Cadmium(II); Zinc(II);

R.A. Pandeya, P.R. Joshia, S.N. Mudliara and S.C. Deshmukha. (a National Environmental
Engineering Research Institute, Nehru Marg, Nagpur 440020, India). Biological treatment
of waste gas containing mixture ofmonochlorobenzene (MCB) and benzene in a bench scale
biofilter. Bioresource Technology, Volume 101(14) (2010): 5168-5174
The paper outlines treatment of waste gas containing monochlorobenzene (MCB) and benzene in
a mixture using biofilter packed with compost and woodchips seeded with Acinetobacter
calcoaceticus. The biofilter could treat waste gas containing MCB and benzene effectively with
an efficiency of (99 ± 5%) and (97 ± 6%) at optimal empty bed contact time (EBCT) of 3 min
with a loading of 57 g/m3/h of MCB and 2 g/m3/h of benzene. At optimum loading
of MCB and benzene, the biofilter showed total bacterial count of 13 × 105 CFU/g of compost,
while the MCB and benzene degrading bacterial count was 71 × 104 CFU/g and 5 × 104 CFU/g
compost respectively. The experimental removal efficiency of MCB and benzene were in good
agreement with the model predicted value.
Keywords: Monochlorobenzene; Benzene; Biofilter; Treatment; Waste gas
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Xuewei Yanga, Yelin Zenga, Fuying Maa, Xiaoyu Zhanga and Hongbo Yu a. (a Key
Laboratory of Molecular Biophysics of MOE, Huazhong University of Science and
Technology, Luoyu Road 1037, Wuhan, PR China). Effect of biopretreatment on
thermogravimetric and chemical characteristics of corn stover by different white-rot fungi.
Bioresource Technology, Volume 101(14) (2010): 5475-5479
The thermogravimetric and chemical characterization of corn stover biopretreated by three
different species of white-rot fungi have been studied in this research. Results indicated that
biopretreatment can optimize the thermal decomposition, decrease the reaction temperature and
reduce the gas contamination (SOx), making the biomass pyrolysis more efficient and
environmentally friendly. Biopretreatment can decrease the activation energy and reacting
temperature of the hemicellulose andcellulose pyrolysis (up to 36 °C), shorten the temperature
range of the active pyrolysis (up to 14 °C), and increase the thermal decomposition rate, greatly
promoting the reaction and making the biomass pyrolysis easier to start and carry on. On the
other hand, by biopretreatment, the sulphur content can decrease up to 46.15%, which can
considerably reduce the inventory of SOx emission. Moreover, the mechanism of the
biopretreatment was also explored that the deconstruction and depolymerization of the
recalcitrant linkages of lignin and cellulose by biopretreatment can make the structure of
biomass incompact and easier to be pyrolyzed.
Keywords: Biopretreatment; White-rot fungi; Pyrolysis characteristics; Corn stover
Prabha K. Padmavathiammaa and Loretta Y. Lib. (a Faculty of Land and Food Systems,
University of British Columbia, 2357 Main Mall, Vancouver, B.C, Canada V6T 1Z4,
b
Department of Civil Engineering, University of British Columbia, 6250 Applied Science
Lane, Vancouver, B.C, Canada V6T 1Z4). Phytoavailability and fractionation of lead and
manganese in a contaminated soil after application of three amendments. Bioresource
Technology, Volume 101(14) (2010): 5667-5676
Studies were conducted to determine the best management practice for immobilisation of toxic
Pb and Mn in soil and the interaction of these metal contaminants with the associated plants. The
research protocol comprises addition of soil amendments to accelerate physico-chemically
driven sorption processes and growth of appropriate plant species to reduce physiologically
driven uptake of Pb and Mn.Lolium perenne L (perennial rye grass), Festuca rubra L (creeping
red fescue) and Poa pratensis L (Kentucky blue grass) were tested in the presence of soil
amendments (lime, phosphate and compost, both individually and in combination). The
effectiveness of treatments in stabilizing metals was assessed on the basis of metal speciation in
soil, partitioning of metals in plants, and metal uptake. Significant partitioning of Pb in immobile
forms was noticed by the growth of P. pratensis and Mn by the growth of L.
perenne. Lime application lowered plant Pb and Mn, while phosphate decreased plant Pb and
increasedplant Mn. Combined amendment addition resulted in a significant decrease in the
exchangeable (mobile) metal fraction in soils growing Poa for Pb and in soils
growing Lolium for Mn. ECroot (ratio of root concentration to soil concentration) and
ECshoot (ratio of shoot concentration to soil concentration) for Pb in Poa decreased by 72% and
60% with combined application of amendments, while the corresponding decreases for Mn
in Lolium were 48% and 43%.
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Soil-amendment-plant interaction;
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Márcia Maria Rosa, Sâmia Maria Tauk-Tornisielo, Pedro Eduardo Rampazzo and Sandra
Regina Ceccato-Antonini. Evaluation of the biological control by the yeast Torulaspora
globosa against Colletotrichum sublineolum in sorghum. World Journal of Microbiology
and Biotechnology, Volume 26(8) (2010): 1491-1502
The yeasts are microorganisms with great potential for biotechnological applications in diverse
areas. The biological control of phytopathogens by yeasts has showed satisfactory results under
laboratory conditions, and it has already produced commercial formulations. With this as focus,
this work aims to perform in vitro and in vivo evaluations of the action of a Torulaspora globosa
yeast strain (1S112), isolated from sugarcane rhizosphere, against the phytopathogenic mold
Colletotrichum sublineolum, the causative agent of anthracnose in sorghum. In vitro experiments
included the antagonism test in Petri dishes with morphological hyphal evaluation; yeast killer
activity; siderophore, volatile compound and hydrolytic enzyme production. In vivo experiments
were conducted in greenhouse conditions with a sorghum variety susceptible to C. sublineolum
by evaluating the anthracnose disease for 6 weeks. The results indicated that the yeast strain
significantly controlled the fungal growth, either in vitro or in vivo. The strain of T. globosa
exhibited killer activity against two sensitive strains, which is a novel capacity for this species.
The yeast did not produce siderophores, volatile compounds or hydrolytic enzymes, although it
has reduced the mycelial growth, resulting in hyphal deformities but not cell death. The yeast
controlled the anthracnose disease in sorghum, either inoculated before or after the fungal
spores, suggesting that the competition for space and nutrients to dominate the mold and killer
toxin production, altering the hyphal morphology, are mechanisms utilized by the yeast in the
biocontrol.
Keywords: Biological control - Yeasts - Torulaspora globosa - Colletotrichum sublineolum Killer yeast
Agnieszka Mrozika and Zofia Piotrowska-Segetb. (a Department of Biochemistry,
University of Silesia, Jagiellońska 28, 40-032 Katowice, Poland, b Department of
Microbiology, University of Silesia, Jagiellońska 28, 40-032 Katowice, Poland).
Bioaugmentation as a strategy for cleaning up of soils contaminated with aromatic
compounds. Microbiological Research, Volume 165(5) (2010): 363-375
The contamination of soil with aromatic compounds is of particular environmental concern as
they exhibit carcinogenic and mutagenic properties. One of the methods of their removal from
soil is bioaugmentation, defined as a technique for improvement of the degradative capacity of
contaminated areas by introduction of specific competent strains or consortia of microorganisms.
The efficiency of bioaugmentation is determined by many abiotic and biotic factors discussed in
this paper. The first include chemical structure, concentration and availability of pollutants as
well as physico-chemical properties of soil. In turn, among biotic factors the most important is
the selection of proper microorganisms that can not only degrade contaminants but can also
successfully compete with indigenous microflora.
Several strategies are being developed to make augmentation a successful technology
particularly in soils without degrading indigenous microorganisms. These approaches involve
the use of genetically engineered microorganisms and gene bioaugmentation. The enhancement
32
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of bioaugmentation may be also achieved by delivering suitable microorganisms immobilized on
various carriers or use of activated soil.
Keywords: Bioaugmentation; Microorganisms; Soil; Aromatic compounds; Gene transfer
Valérie Bert, Piet Seuntjens, Winnie Dejonghe, Sophie Lacherez, Hoang Thi Thanh Thuy
and Bart Vandecasteele. Phytoremediation as a management option for contaminated
sediments in tidal marshes, flood control areas and dredged sediment landfill sites.
Environmental Science and Pollution Research, Volume 16(7) (2010): 745-764
Background, aim and scope
Polluted sediments in rivers may be transported by the river to the sea, spread over river banks
and tidal marshes or managed, i.e. actively dredged and disposed of on land. Once sedimented
on tidal marshes, alluvial areas or control flood areas, the polluted sediments enter semiterrestrial ecosystems or agro-ecosystems and may pose a risk. Disposal of polluted dredged
sediments on land may also lead to certain risks. Up to a few years ago, contaminated dredged
sediments were placed in confined disposal facilities. The European policy encourages sediment
valorisation and this will be a technological challenge for the near future. Currently,
contaminated dredged sediments are often not valorisable due to their high content of
contaminants and their consequent hazardous properties. In addition, it is generally admitted that
treatment and re-use of heavily contaminated dredged sediments is not a cost-effective
alternative to confined disposal. For contaminated sediments and associated disposal facilities
used in the past, a realistic, low cost, safe, ecologically sound and sustainable management
option is required. In this context, phytoremediation is proposed in the literature as a
management option. The aim of this paper is to review the current knowledge on management,
(phyto)remediation and associated risks in the particular case of sediments contaminated with
organic and inorganic pollutants.
Main features
This paper deals with the following features: (1) management and remediation of contaminated
sediments and associated risk assessment; (2) management options for ecosystems on polluted
sediments, based on phytoremediation of contaminated sediments with focus on phytoextraction,
phytostabilisation and phytoremediation of organic pollutants and (3) microbial and mycorrhizal
processes occurring in contaminated sediments during phytoremediation.
Results
In this review, an overview is given of phytoremediation as a management option for semiterrestrial and terrestrial ecosystems affected by polluted sediments, and the processes affecting
pollutant bioavailability in the sediments. Studies that combine contaminated sediment and
phytoremediation are relatively recent and are increasing in number since few years. Several
papers suggest including phytoremediation in a management scheme for contaminated dredged
sediments and state that phytoremediation can contribute to the revaluation of land-disposed
contaminated sediments. The status of sediments, i.e. reduced or oxidised, highly influences
contaminant mobility, its (eco)toxicity and the success of phytoremediation. Studies are
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performed either on near-fresh sediment or on sediment-derived soil. Field studies show
temporal negative effects on plant growth due to oxidation and subsequent ageing of
contaminated sediments disposed on land. The review shows that a large variety of plants and
trees are able to colonise or develop on contaminated dredged sediment in particular conditions
or events (e.g. high level of organic matter, clay and moisture content, flooding, seasonal
hydrological variations). Depending on the studies, trees, high-biomass crop species and
graminaceous species could be used to degrade organic pollutants, to extract or to stabilise
inorganic pollutants. Water content of sediment is a limiting factor for mycorrhizal development.
In sediment, specific bacteria may enhance the mobilisation of inorganic contaminants whereas
others may participate in their immobilisation. Bacteria are also able to degrade organic
pollutants. Their actions may be increased in the presence of plants.
Discussion
Choice of plants is particularly crucial for phytoremediation success on contaminated sediments.
Extremely few studies are long-term field-based studies. Short-term effects and resilience of
ecosystems is observed in long-term studies, i.e. due to degradation and stabilisation of
pollutants. Terrestrial ecosystems affected by polluted sediments range from riverine tidal
marshes with several interacting processes and vegetation development mainly determined by
hydrology, over alluvial soils affected by overbank sedimentation (including flood control
areas), to dredged sediment disposal facilities where hydrology and vegetation might be affected
or managed by human intervention. This gradient is also a gradient of systems with highly
variable soil and hydrological conditions in a temporal scale (tidal marshes) versus systems with
a distinct soil development over time (dredged sediment landfill sites).
Conclusions
In some circumstances (e.g. to avoid flooding or to ensure navigation) dredging operations are
necessary. Management and remediation of contaminated sediments are necessary to reduce the
ecological risks and risks associated with food chain contamination and leaching. Besides
disposal, classical remediation technologies for contaminated sediment also extract or destroy
contaminants. These techniques imply the sediment structure deterioration and prohibitive costs.
On the contrary, phytoremediation could be a low-cost option, particularly suited to in situ
remediation of large sites and environmentally friendly. However, phytoremediation is rarely
included in the management scheme of contaminated sediment and accepted as a viable option.
Perspectives
Phytoremediation is still an emerging technology that has to prove its sustainability at field scale.
Research needs to focus on optimisations to enhance applicability and to address the economic
feasibility of phytoremediation.
Keywords: Bioaccumulation - Bioavailability - Biomass recovery - Contaminated sediment Ecosystem - Flooding - Management
option - Microorganisms - Phytostabilisation Phytoextraction - Rhizodegradation - Risk assessment - Seasonal hydrological variations
Jaco Vangronsveld, Rolf Herzig, Nele Weyens, Jana Boulet, Kristin Adriaensen, Ann
Ruttens, Theo Thewys, Andon Vassilev, Erik Meers and Erika Nehnevajova, et al.
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Phytoremediation of contaminated soils and groundwater: lessons from the field.
Environmental Science and Pollution Research, Volume 16(7) (2010): 765-794
Background, aim, and scope
The use of plants and associated microorganisms to remove, contain, inactivate, or degrade
harmful environmental contaminants (generally termed phytoremediation) and to revitalize
contaminated sites is gaining more and more attention. In this review, prerequisites for a
successful remediation will be discussed. The performance of phytoremediation as an
environmental remediation technology indeed depends on several factors including the extent of
soil contamination, the availability and accessibility of contaminants for rhizosphere
microorganisms and uptake into roots (bioavailability), and the ability of the plant and its
associated microorganisms to intercept, absorb, accumulate, and/or degrade the contaminants.
The main aim is to provide an overview of existing field experience in Europe concerning the
use of plants and their associated microorganisms whether or not combined with amendments for
the revitalization or remediation of contaminated soils and undeep groundwater. Contaminations
with trace elements (except radionuclides) and organics will be considered. Because remediation
with transgenic organisms is largely untested in the field, this topic is not covered in this review.
Brief attention will be paid to the economical aspects, use, and processing of the biomass.
Conclusions and perspectives
It is clear that in spite of a growing public and commercial interest and the success of several
pilot studies and field scale applications more fundamental research still is needed to better
exploit the metabolic diversity of the plants themselves, but also to better understand the
complex interactions between contaminants, soil, plant roots, and microorganisms (bacteria and
mycorrhiza) in the rhizosphere. Further, more data are still needed to quantify the underlying
economics, as a support for public acceptance and last but not least to convince policy makers
and stakeholders (who are not very familiar with such techniques).
Keywords: Field
experiments - Metals - Organic
contaminants - Phytodegradation Phytoextraction - Phytoremediation - Phytostabilization - Rhizodegradation - Trace elements
Peter Schröder, Lyudmila Lyubenova and Christian Huber. Do heavy metals and
metalloids influence the detoxification of organic xenobiotics in plants? Environmental
Science and Pollution Research, Volume 16(7) (2010): 795-804
Background, aim and scope
Mixed pollution with trace elements and organic industrial compounds is characteristic for many
spill areas and dumping sites. The danger for the environment and human health from such sites
is large, and sustainable remediation strategies are urgently needed. Phytoremediation seems to
be a cheap and environmentally sound option for the removal of unwanted compounds, and the
hyperaccumulation of trace elements and toxic metals is seemingly independent from the
metabolism of organic xenobiotics. However, stress reactions, ROS formation and depletion of
antioxidants will also cause alterations in xenobiotic detoxification. Here, we investigate the
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capability of plants to detoxify chlorophenols via glutathione conjugation in a mixed pollution
situation.
Materials and methods
Typha latifolia and Phragmites australis plants for the present study were grown under
greenhouse conditions in experimental ponds. A Picea abies L. suspension culture was grown in
a growth chamber. Cadmium sulphate, sodium arsenate and lead chloride in concentrations from
10 to 500 µM were administered to plants. Enzymes of interest for the present study were:
glutathione transferase (GST), glutathione reductase, ascorbate peroxidase and peroxidase.
Measurements were performed according to published methods. GST spectrophotometric assays
included the model substrates CDNB, DCNB, NBC, NBoC and the herbicide Fluorodifen.
Results
Heavy metals lead to visible stress symptoms in higher plants. Besides one long-term experiment
of 72 days duration, the present study shows time and concentration-dependent plant alterations
already after 24 and 72 h Cd incubation. P. abies spruce cell cultures react to CdSO4 and
Na2HAsO4 with an oxidative burst, similar to that observed after pathogen attack or elicitor
treatment. Cd application resulted in a reduction in GSH and GSSG contents. When a heavy
metal mixture containing Na2HAsO4, CdSO4 and PbCl2 was applied to cultures, both GSH and
GSSG levels declined. Incubation with 80 µM arsenic alone doubled GSSG values. Based on
these results, further experiments were performed in whole plants of cattail and reed, using
cadmium in Phragmites and cadmium and arsenic in Typha as inducers of stress. In Phragmites
australis, GST activities for CDNB and DCNB were significantly reduced after short-term Cd
exposure (24 h). In the same samples, all antioxidant enzymes increased with rising heavy metal
concentrations. Typha latifolia rhizome incubation with Cd and As leads to an increase in
glutathione reductase and total peroxidase activity and to a decrease in ascorbate peroxidase
activity. Measurements of the same enzymes in leaves of the same plants show increased GR
activities, but no change in peroxidases. GST conjugation for CDNB was depressed in both
cattail rhizomes and leaves treated with Cd. After As application increased, DCNB enzyme
activities were detected.
Discussion
T. latifolia and P. australis are powerful species for phytoremediation because they penetrate a
large volume of soil with their extensive root and rhizome systems. However, an effective
remediation process will depend on active detoxifying enzymes, and also on the availability of
conjugation partners, e.g. glutathione and its analogues. Species-specific differences seem to
exist between the regulations of primary defence enzymes like SOD, catalase, peroxidases,
whereas others prefer to induce the glutathione-dependent enzymes. As long as the pollutant mix
encountered is simple and dominated by heavy metals, plant defence might be sufficient. When
pollution plumes contain heavy metals and organic xenobiotics at the same time, this means that
part of the detoxification capacity, at least of glutathione-conjugating reactions, is withdrawn
from the heavy metal front to serve other purposes. In fact, glutathione S-transferases show
strong reactions in stressed plants or in the presence of heavy metals. The spruce cell culture was
a perfect model system to study short-term responses on heavy metal impact. Overall, and on the
canopy level, this inhibitory effect might result in a lower detoxification capacity for organic
pollutants and thus interfere with phytoremediation.
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Conclusions
We present evidence that pollution with heavy metals will interfere with both the oxidative stress
defence in plants, and with their ability to conjugate organic xenobiotics. Despite plant-speciesdependent differences, the general reactions seem to include oxidative stress and an induction of
antioxidative enzymes. Several processes seem to depend on direct binding of heavy metals to
enzyme proteins, but effects on transcription are also observed. Induction of xenobiotic
metabolism will be obtained at high heavy metal concentrations, when plant stress is elevated.
Recommendations and perspectives
Plants for phytoremediation of complex pollution mixtures have to be selected according to three
major issues: uptake/accumulation capacity, antioxidative stress management, and
detoxification/binding properties for both the trace elements and the organic xenobiotics. By way
of this, it might be possible to speed up the desired remediation process and/or to obtain the
desired end products. And, amongst the end products, emphasis should be laid on industrial
building materials, biomass for insulation or biogas production, but not for feed and fodder. Each
of these attempts would increase the chances for publicly accepted use of phytoremediation and
help to cure the environment.
Keywords: Detoxification - Heavy metals - Inducible
Organic xenobiotics - Phytoremediation
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Valérie Page and Jean-Paul Schwitzguébel. The role of cytochromes P450 and peroxidases
in the detoxification of sulphonated anthraquinones by rhubarb and common sorrel plants
cultivated under hydroponic conditions. Environmental Science and Pollution Research,
Volume 16(7) (2010): 805-816
Background, aim and scope
Sulphonated anthraquinones are precursors of many synthetic dyes and pigments, recalcitrant to
biodegradation and thus not eliminated by classical wastewater treatments. In the development
of a phytotreatment to remove sulphonated aromatic compounds from dye and textile industrial
effluents, it has been shown that rhubarb (Rheum rabarbarum) and common sorrel (Rumex
acetosa) are the most efficient plants. Both species, producing natural anthraquinones, not only
accumulate, but also transform these xenobiotic chemicals. Even if the precise biochemical
mechanisms involved in the detoxification of sulphonated anthraquinones are not yet
understood, they probably have cross talks with secondary metabolism, redox processes and
plant energy metabolism. The aim of the present study was to investigate the possible roles of
cytochrome P450 monooxygenases and peroxidases in the detoxification of several sulphonated
anthraquinones.
Materials and methods
Both plant species were cultivated in a greenhouse under hydroponic conditions, with or without
sulphonated anthraquinones. Plants were harvested at different times and either microsomal or
cytosolic fractions were prepared. The monooxygenase activity of cytochromes P450 toward
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several sulphonated anthraquinones was tested using a new method based on the fluorimetric
detection of oxygen consumed during cytochromes P450-catalysed reactions. The activity of
cytosolic peroxidases was measured by spectrophotometry, using guaiacol as a substrate.
Results
A significant activity of cytochromes P450 was detected in rhubarb leaves, while no (rhizome)
or low (petioles and roots) activity was found in other parts of the plants. An induction of this
enzyme was observed at the beginning of the exposition to sulphonated anthraquinones. The
results also indicated that cytochromes P450 were able to accept as substrate the five
sulphonated anthraquinones, with a higher activity toward AQ-2,6-SS (0.706 nkat/mg protein)
and AQ-2-S (0.720 nkat/mg protein). An activity of the cytochromes P450 was also found in the
leaves of common sorrel (1.212 nkat/mg protein (AQ-2,6-SS)), but no induction of the activity
occurred after the exposition to the pollutant. The activity of peroxidases increased when
rhubarb was cultivated in the presence of the five sulphonated anthraquinones (0.857 nkat/mg
protein). Peroxidase activity was also detected in the leaves of the common sorrel
(0.055 nkat/mg protein), but in this plant, no significant difference was found between plants
cultivated with and without sulphonated anthraquinones.
Discussion
Results indicated that the activity of cytochromes P450 and peroxidases increased in rhubarb in
the presence of sulphonated anthraquinones and were involved in their detoxification
mechanisms.
Conclusions
These results suggest the existence in rhubarb and common sorrel of specific mechanisms
involved in the metabolism of sulphonated anthraquinones. Further investigation should be
performed to find the next steps of this detoxification pathway.
Recommendations and perspectives
Besides these promising results for the phytotreatment of sulphonated anthraquinones, it will be
of high interest to develop and test, at small scale, an experimental wastewater treatment system
to determine its efficiency. On the other hand, these results reinforce the idea that natural
biodiversity should be better studied to use the most appropriate species for the phytotreatment
of a specific pollutant.
Keywords: Common sorrel - Cytochromes P450 monooxygenases - Detoxification pathway Dye industry - Hydroponic systems - Peroxidases - Phytoremediation - Rheum rabarbarum Rhubarb - Rumex acetosa - Sulphonated anthraquinones - Textile industry - Xenobiotic
chemicals
Martina Mackova, Petra Prouzova, Petr Stursa, Edita Ryslava, Ondrej Uhlik, Katarina
Beranova, Jan Rezek, Veronika Kurzawova, Katerina Demnerova and Tomas Macek.
Phyto/rhizoremediation studies using long-term PCB-contaminated soil. Environmental
Science and Pollution Research, Volume 16(7) (2010): 817-829
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Purpose
Polychlorinated biphenyls (PCBs) represent a large group of recalcitrant environmental
pollutants, differing in the number of chlorine atoms bound to biphenyl ring. Due to their
excellent technological properties, PCBs were used as heat-transfer media, for filling
transformers and condensers, as paint additives, etc. With increasing knowledge of their toxicity,
transfer to food chains and accumulation in living organisms, their production ended in most
countries in the 1970s and in 1984 in the former Czechoslovakia. But even a quarter of century
after the PCB production ceased, from contaminated areas, the volatile PCBs evaporate and
contaminate much larger areas even at very distant parts of the world. For this reason, PCBs still
represent a global problem. The main method of PCB removal from contaminated environment
is at present the expensive incineration at high temperatures. With the aim of finding effective
alternative approaches, we are studying biological methods for PCB removal from the
environment. In this paper, we summarise 10 years of studies using long-term PCBcontaminated soil from a dumpsite in South Bohemia, targeted for the use of plants
(phytoremediation) and their cooperation with microorganisms in the root zone
(rhizoremediation).
Materials and methods
Long-term contaminated soil from Lhenice dumpsite, more than hundred kilograms of
homogenised material, was used in microcosms (pots and buckets), and field plots were
established at the site. Tested plants include among others tobacco, black nightshade,
horseradish, alfalfa and willow. Aseptic plant cell and tissue cultures were from the collection of
the IOCB. Microorganisms were our own isolates. The paper summarises experiments done
between 1998 and 2008 with real contaminated soil, both vegetated and non-vegetated. PCB
analysis was performed by GC-ECD, metabolic products identified mostly using 2D-GC/MSMS and synthetic standards, whereas molecular methods included quantitative PCR and
sequencing.
Results
The soil was used both for preparation of field plots at the site and for greenhouse and laboratory
tests in microcosms. The results include analyses of changes in PCB content in untreated and
vegetated soil, PCB uptake and distribution in different parts of various plant species, analysis of
products formed, identification and characterisation of cultivable and non-cultivable bacteria
both in rhizosphere and in bulk soil. Different treatments and amendments were also tested.
Experiments in real contaminated soil were accompanied by in vitro experiments using aseptic
cultures of plant biomass, genetically modified (GM) plants and bacteria, to allow identification
of players responsible for PCB metabolisation in soil. The time-span of the experiments allows
extrapolating some of the results and drawing conclusions concerning the effectivity of
exploitation of various plant species and treatments to remove PCBs from soils.
Discussion
The approach using plants proved to represent a viable alternative to costly incineration of PCBcontaminated soils. The recent studies using molecular methods show that plants are responsible
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for the composition of consortia of microorganisms present in their root zone, including those
with ability to degrade the chlorinated aromatic compounds.
Conclusions
In addition to uptake, accumulation and partial metabolisation of PCBs by plants, compounds
produced by plants allow survival of microorganisms even in poor soils, serve as carbon and
energy source, and can even induce the degradation pathways of different xenobiotics. Thus, the
choice of proper plant species is crucial for effective cleaning of different polluted sites. Our
study shows how the efficiency of PCB removal is dependent on the plant used.
Recommendations and perspectives
The use of plants in biological remediation of different organic xenobiotics proved to be a useful
approach. Further improvement can be expected by application of specifically tailored GM
plants and use of selective conditions ensuring high remediation potential based on optimal
composition of the soil microbial consortia designed for the needs of given site.
Keywords: COST - PCB-contaminated
Rhizoremediation - Toxicity
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Eleni Manousaki and Nicolas Kalogerakis. Phytoextraction of Pb and Cd by the
Mediterranean saltbush (Atriplex halimus L.): metal uptake in relation to salinity.
Environmental Science and Pollution Research, Volume 16(7) (2010): 844-854
Background, aim, and scope
The success of phytoextraction depends upon the identification of suitable plant species that
hyperaccumulate heavy metals and produce large amounts of biomass using established
agricultural techniques. In this study, the Mediterranean saltbush Atriplex halimus L., which is a
C4 perennial native shrub of Mediterranean basin with an excellent tolerance to drought and
salinity, is investigated with the main aim to assess its phytoremediation potential for Pb and Cd
removal from contaminated soils. In particular, the influence of soil salinity in metal
accumulation has been studied as there is notable evidence that salinity changes the
bioavailability of metals in soil and is a key factor in the translocation of metals from roots to the
aerial parts of the plant.
Materials and methods
Three pot experiments were conducted under greenhouse conditions for a 10-week period with
A. halimus grown in soil artificially polluted with 20 ppm of Cd and/or 800 ppm of Pb and
irrigated with three different salt solutions (0.0%, 0.5%, and 3.0% NaCl). Soil measurements for
soil characterization were performed with the expiration of the first week of plant exposure to
metals and NaCl, and at the end of the experimental period, chlorophyll content, leaf protein
content, leaf specific activity of guaiacol peroxidase (EC 1.11.1.7), shoot water content, biomass,
and Cd and Pb content in the plant tissues were determined. Additionally, any symptoms of
metal or salt toxicity exhibited by the plants were visually noted during the whole experimental
period.
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Results
The experimental data suggest that increasing salinity increases cadmium uptake by A. halimus
L. while in the case of lead there was not a clear effect of the presence of salt on lead
accumulation in plant tissues. A. halimus developed no visible signs of metal toxicity; only salt
toxicity symptoms were observed in plants irrigated with 3% NaCl solutions. Chlorophyll
content, leaf protein content, shoot water content, and biomass were not negatively affected by
the metals; instead, there was even an increase in the amount of photosynthetic pigments in
plants treated with both metals and salinity. The specific activity of guaiacol peroxidase seems to
have a general tendency for increase in plants treated with the metals in comparison with the
respective controls but a statistically significant difference exists only in plants treated with the
metal mixture and saline conditions.
Discussion
The data revealed that lead and cadmium accumulation in plant tissues was kept generally at low
levels. Salinity was found to have a positive effect on cadmium uptake by the plant and this may
be related to a higher bioavailability of the metal in soil due to decreased Cd sorption on soil
particles. On the other hand, salinity did not influence in a clear way the uptake of Pb by the
plant probably because of lead’s limited mobility in soils and plant tissues. Cd and Pd usually
decrease the chlorophyll content and biomass and change water relations in plants; however, A.
halimus was found not to be affected indicating that it is a Cd- and Pb-tolerant plant. Guaiacol
peroxidase activity as one of the parameters expressing oxidative damage and extent of stress in
plants was not generally found to be significantly affected under the presence of metals in most
plants suggesting that the extent of stress in plants was minimal, while only for plants treated
with the metal mixture and low salinity the enzyme activity was elevated confirming that this
enzyme serves as an antioxidative tool against the reactive oxygen species produced by the
metals.
Conclusions
Atriplex halimus L. is a Pb- and Cd-tolerant plant but metal concentrations achieved in plant
tissues were kept generally at low levels; however, metal accumulation in shoots, especially for
Cd, considered together with its high biomass production, rapid growth, and deep root system
able to cope with poor structure and xeric characteristics of several polluted soils suggest that
this plant deserves further investigation.
Recommendations and perspectives
Phytoextraction by halophytes is a promising alternative for the remediation of heavy metal
contaminated sites affected by salinity since saline depressions often indicate sites of industrial
effluents accumulation, contaminated by heavy metals, including Pb and Cd. Halophytes are also
promising candidates for the removal of heavy metals from non-saline soils. Furthermore, the
use of such plants can be potentially viewed as an alternative method for soil desalination where
salt is removed from the soil instead of being washed downwards by water or other solutions.
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Michel Mench, Jean-Paul Schwitzguébel, Peter Schroeder, Valérie Bert, Stanislaw
Gawronski and Satish Gupta. Assessment of successful experiments and limitations of
phytotechnologies: contaminant uptake, detoxification and sequestration, and
consequences for food safety. Environmental Science and Pollution Research, Volume
16(7) (2010): 876-900
Purpose
The term “phytotechnologies” refers to the application of science and engineering to provide
solutions involving plants, including phytoremediation options using plants and associated
microbes to remediate environmental compartments contaminated by trace elements (TE) and
organic xenobiotics (OX). An extended knowledge of the uptake, translocation, storage, and
detoxification mechanisms in plants, of the interactions with microorganisms, and of the use of
“omic” technologies (functional genomics, proteomics, and metabolomics), combined with
genetic analysis and plant improvement, is essential to understand the fate of contaminants in
plants and food, nonfood and technical crops. The integration of physicochemical and biological
understanding allows the optimization of these properties of plants, making phytotechnologies
more economically and socially attractive, decreasing the level and transfer of contaminants
along the food chain and augmenting the content of essential minerals in food crops. This review
will disseminate experience gained between 2004 and 2009 by three working groups of COST
Action 859 on the uptake, detoxification, and sequestration of pollutants by plants and
consequences for food safety. Gaps between scientific approaches and lack of understanding are
examined to suggest further research and to clarify the current state-of-the-art for potential endusers of such green options.
Conclusion and perspectives
Phytotechnologies potentially offer efficient and environmentally friendly solutions for cleanup
of contaminated soil and water, improvement of food safety, carbon sequestration, and
development of renewable energy sources, all of which contribute to sustainable land use
management. Information has been gained at more realistic exposure levels mainly on Cd, Zn,
Ni, As, polycyclic aromatic hydrocarbons, and herbicides with less on other contaminants. A
main goal is a better understanding, at the physiological, biochemical, and molecular levels, of
mechanisms and their regulation related to uptake–exclusion, apoplastic barriers, xylem loading,
efflux–influx of contaminants, root-to-shoot transfer, concentration and chemical speciation in
xylem/phloem, storage, detoxification, and stress tolerance for plants and associated microbes
exposed to contaminants (TE and OX). All remain insufficiently understood especially in the
case of multiple-element and mixed-mode pollution. Research must extend from model species
to plants of economic importance and include interactions between plants and microorganisms. It
remains a major challenge to create, develop, and scale up phytotechnologies to market level and
to successfully deploy these to ameliorate the environment and human health.
Keywords: Contaminated soil - Contaminated water - Food safety - Genes - Microorganisms Organic xenobiotics - Phytoremediation - Plant species - Root uptake - Tolerance - Trace
elements
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Xin Wang and Youngfeng Jia. Study on adsorption and remediation of heavy metals by
poplar and larch in contaminated soil. Environmental Science and Pollution Research,
Volume 17(7) (2010): 1331-1338
Introduction
Field experiments at the Shenyang Experimental Station of Ecology were conducted to study the
adsorption, accumulation, and remediation of heavy metals by poplar and larch grown in
artificially contaminated soil.
Materials and methods
The soil was spiked with a combination of Cd, Cu, and Zn at concentrations of 1.5, 100, and
200 mg·kg−1, respectively.
Results
The results showed that the biomass of poplar (Populus canadensis Moench) was lower by
26.0% in the soil spiked with a mixture of Cd, Cu, and Zn, compared with the control.
Concentrations of Cd in poplar leaf and Cu in poplar roots in the treated soil were 4.11 and
14.55 mg kg−1, respectively, which are much greater than in corresponding controls. The
migration of heavy metals in woody plant body was in the order Cd > Zn > Cu. Poplar had
higher metal concentrations in aboveground tissues and a higher biomass compared with larch of
the same age and therefore is potentially more suitable for remediation. In the heavy metalpolluted soil of this study, phytoremediation by poplar may take 56 and 245 years for Cd and Cu,
respectively, for meeting the soil standards of heavy metals, and the corresponding
phytoremediation times by larch would take 211 and 438 years.
Conclusion
The research findings could be used as a basis to develop ecological engineering technologies
for environmental control and remediation of pollution caused by heavy metals in soils.
Keywords: Heavy
metals - Adsorption - Accumulation - Woody
Responsible editor: Elena Maestri
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M. Nazaré P. F. S. Couto, Emanuela Monteiro and M. Teresa S. D. Vasconcelos. Mesocosm
trials of bioremediation of contaminated soil of a petroleum refinery: comparison of
natural attenuation, biostimulation and bioaugmentation. Environmental Science and
Pollution Research, Volume 17(7) (2010): 1339-1346
Purpose
Contamination with petroleum hydrocarbons (PHC) is a global problem with environmental
implications. Physico-chemical treatments can be used for soil cleanup, but they are expensive,
and can have implications for soil structure and environment. Otherwise, biological remediation
treatments are cost-effective and restore soil structure. Several remediation experiments have
been carried out in the lab and in the field; however, there is the challenge to achieve as good or
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better results in the field as in the laboratory. In the ambit of a project aiming at investigating
suitable biological remediation approaches for recovering a refinery contaminated soil, we
present here results obtained in bioremediation trials. The approaches biostimulation and
bioaugmentation were tested, in parallel, and compared with natural attenuation. For this
purpose, mesocosm experiments were carried out inside the refinery area, which constitutes a
real asset of this work.
Methods
Soil contaminated with crude oil was excavated, re-contaminated with turbine oil, homogenised
and used to fill several 0.5 m3 high-density polyethylene containers. The efficiency of
procedures as follows: (1) natural attenuation; (2) manual aeration; (3) biostimulation by adding
(3.1) only nutrients; and (3.2) nutrients and a non-ionic surfactant; and (4) bioaugmentation in
the presence of added (4.1) nutrients or (4.2) nutrients and a non-ionic surfactant were evaluated
after a 9-month period of experiment. For bioaugmentation, a commercial bacterial product was
used. In addition to physico-chemical characterization, initial and final soil contents in total
petroleum hydrocarbons (TPH) (by Fourier transform infrared spectrophotometry) and the total
number of bacteria (by total cell counts) were carried out. For TPH degradation evaluation the
soil was divided in four fractions corresponding to different depths: 0–5; 5–10; 10–15; and 15–
20 cm. Mean values of percentages of PHC degradation varied between 20 and 50% at surface
and between 10 and 35% below 5-cm depth. Natural attenuation was as efficient as most of the
tested treatments (about 30% TPH degradation) being exceeded only by bioaugmentation
combined with nutrient and surfactant amendments (about 50% TPH degradation). Higher TPH
degradation at surface suggests that a combination of sufficient dioxygen, propitious for
aerobically degradation, with sunlight required for production of strong photochemical oxidants
like ozone, contributed for enhancing degradation. Indeed, the atmosphere of the refineries is
relatively rich in volatile organic compounds and nitrogen dioxide (a side-product of the
combustion of residual volatile PHC released by the chimneys), which are precursors of O3 and
other photochemical oxidants produced in sunny days, which are very common in Portugal. The
fact that natural attenuation was as efficient as most of the soil treatments tested was very
probably a result of the presence, in the initial soil, of physiologically adapted native
microorganisms, which could be efficient in degrading PHC.
Conclusions
A cost-effective way to reduce half-life for the degradation of PHC of contaminated soil of the
refinery will be a periodic revolving of the soil, like tillage, in order to expose to the oxidative
atmosphere the different layers of contaminated soil. A combination of soil revolving with
bioaugmentation together with nutrients and surfactant amendments may result in an additional
improvement of PHC degradation rate. However, this last procedure will raise markedly the
price of the remediation treatment.
Keywords: Petroleum
hydrocarbons - Refinery
Responsible editor: Elena Maestri
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Yun-Shan Liang, Xing-Zhong Yuan, Guang-Ming Zeng, Chen-Lu Hu, Hua Zhong, DanLian Huang, Lin Tang and Jia-Jia Zhao. Biodelignification of rice straw by Phanerochaete
chrysosporium in the presence of dirhamnolipid. Biodegradation, Volume 21(4) (2010):
615-624
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Lignin degradation by white-rot fungi has received considerable attention as a means for
reducing accumulation of lignocellulosic wastes in the environment. The stimulatory effect of
surfactants on fungal lignocellulose bioconversion also has attracted wide interest. In this study
the influence of dirhamnolipid biosurfactant on biodegradation of rice straw by Phanerochaete
chrysosporium was investigated. It was shown that the biodelignification process of rice straw
can be significantly enhanced by the presence of dirhamnolipid biosurfactant. In particular, the
dirhamnolipid at the concentration of 0.007% increased the peak activity of lignin peroxidase
(LiP) by 86% without affecting the manganese peroxidase (MnP) activity. The water-soluble
organic carbon (WSOC) contents in the straw substrates as well as the microbial growth and
activity were effectively improved by dirhamnolipid, while the degradation rate of lignin
increased by 54% with dirhamnolipid of 0.007%. Observed chemical structural and
morphological changes showed that the straw substrates were delignified in the presence of
dirhamnolipid with the formation of terrace-like fragments separated from the inner cellular
fibers and the release of simple compounds. Variation partitioning analysis revealed that the
dirhamnolipid addition induced a significant straw biodelignification which explained 22.1%
(P = 0.013) of the variance.
Keywords: Lignin - Biodelignification - Dirhamnolipid - Biosurfactant chrysosporium
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Zeinab Salehi, Farzaneh Vahabzadeh, Morteza Sohrabi, Shohreh Fatemi and Hussein
Tawfiq Znad. Statistical medium optimization and biodegradative capacity of Ralstonia
eutropha toward p-nitrophenol. Biodegradation, Volume 21(4) (2010): 645-657
The effect of p-nitrophenol (PNP) concentration with or without glucose and yeast extract on the
growth and biodegradative capacity of Ralstonia eutropha was examined. The chemical
constituents of the culture medium were modeled using a response surface methodology. The
experiments were performed according to the central composite design arrangement considering
PNP, glucose and yeast extract as the selected variables whose influences on the degradation was
evaluated (shaking in reciprocal mode, temperature of 30°C, pH 7 and test time of about 9 h).
Quadratic polynomial regression equations were used to quantitatively explain variations
between and within the models (responses: the biodegradation capacity and the biomass
formation). The coefficient of determination was high (R adjusted2 = 0.9783), indicating the
constructed polynomial model for PNP biodegradative capacity explains the variation between
the regressors fairly well. A PNP removal efficiency of 74.5% occurred within 9 h (15 mg/L as
the initial concentration of PNP with use of yeast extract at 0.5 g/L).
Keywords: Ralstonia eutropha - Biodegradation - p-nitrophenol - Central composite design Yeast extract - Glucose
Shaik Basha, Santlal Jaiswar and Bhavanath Jha. On the biosorption, by brown seaweed,
Lobophora variegata, of Ni(II) from aqueous solutions: equilibrium and thermodynamic
studies. Biodegradation, Volume 21(5) (2010): 661-680
The biosorption equilibrium isotherms of Ni(II) onto marine brown algae Lobophora variegata,
which was chemically-modified by CaCl2 were studied and modeled. To predict the biosorption
isotherms and to determine the characteristic parameters for process design, twenty-three one-,
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two-, three-, four- and five-parameter isotherm models were applied to experimental data. The
interaction among biosorbed molecules is attractive and biosorption is carried out on
energetically different sites and is an endothermic process. The five-parameter Fritz–Schluender
model gives the most accurate fit with high regression coefficient, R 2 (0.9911–0.9975) and Fratio (118.03–179.96), and low standard error, SE (0.0902–0.0.1556) and the residual or sum of
square error, SSE (0.0012–0.1789) values to all experimental data in comparison to other
models. The biosorption isotherm models fitted the experimental data in the order: Fritz–
Schluender (five-parameter) > Freundlich (two-parameter) > Langmuir (two-parameter) > Khan
(three-parameter) > Fritz–Schluender (four-parameter). The thermodynamic parameters such as
∆G 0, ∆H 0 and ∆S 0 have been determined, which indicates the sorption of Ni(II) onto L.
variegata was spontaneous and endothermic in nature.
Keywords: Lobophora variegata - Biosorption - Isotherm models - Nickel - Thermodynamics
R. Rajeshkannan, M. Rajasimman and N. Rajamohan. Optimization, equilibrium and
kinetics studies on sorption of Acid Blue 9 using brown marine algae Turbinaria conoides.
Biodegradation, Volume 21(5) (2010): 713-727
In the present study, the parameters, temperature, adsorbent dose, contact time, adsorbent size
and agitation speed were optimized for Acid Blue 9 removal from aqueous medium by using
response surface methodology (RSM). The optimum conditions for maximum removal of Acid
Blue 9 from an aqueous solution of 100 mg/l were found as follows: temperature (33°C),
adsorbent dose (3 g/l), contact time (225 min), adsorbent size (85 mesh (0.177 mm)) and
agitation speed (226 rpm). At these optimized conditions, batch adsorption experiments were
conducted to study the effect of pH and initial dye concentration for the removal Acid Blue 9
dye. Kinetic and equilibrium studies were carried out for the experimental results. From the
kinetic studies it was found that pseudo second order model suits the system well. From the
equilibrium studies, the Freundlich and Redlich-Peterson isotherm fit the data well.
Keywords: Optimization - Isotherm - Kinetics - Turbinaria conoides - Acid Blue 9
Kan Wang, Yongding Liu and Dunhai Li. Biosorption of Copper by Cyanobacterial
Bloom-Derived Biomass Harvested from the Eutrophic Lake Dianchi in China. Current
Microbiology, Volume 61(4) (2010): 340-345
Biomass of cyanobacterial bloom from Lake Dianchi was used as a biosorbent for copper
removal from aqueous solution. The maximum capacity was found at conditions of pH 4, initial
concentration of copper was 10 mg/l and initial dose of biomass was 1.0 g/l. HNO3 demonstrated
the highest desorption efficiency compared with HCl, EDTA, and citric acid. Physical adsorption
was assumed not to be the dominant mechanism of biosorption as revealed by scanning electron
microscopy and surface area measurement of the biomass. Infrared ray spectra analysis of the
biomass suggested that ion-exchange is the principal mechanism for biosorption. Considering
the advantages—low cost, easy to collect, and huge in quantity—the Microcystis bloom biomass
could be used as a sorbent for copper and other heavy metals removal.
Victoria Gesheva, Erko Stackebrandt and Evgenia Vasileva-Tonkova. Biosurfactant
Production by Halotolerant Rhodococcusfascians from Casey Station, Wilkes Land,
Antarctica. Current Microbiology, Volume 61(2) (2010): 112-117
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Isolate A-3 from Antarctic soil in Casey Station, Wilkes Land, was characterized for growth on
hydrocarbons. Use of glucose or kerosene as a sole carbon source in the culture medium
favoured biosynthesis of surfactant which, by thin-layer chromatography, indicated the
formation of a rhamnose-containing glycolipid. This compound lowered the surface tension at
the air/water interface to 27 mN/m as well as inhibited the growth of B. subtilis ATCC 6633 and
exhibited hemolytic activity. A highly hydrophobic surface of the cells suggests that uptake
occurs via a direct cell–hydrocarbon substrate contact. Strain A-3 is Gram-positive, halotolerant,
catalase positive, urease negative and has rod–coccus shape. Its cell walls contained mesodiaminopimelic acid. Phylogenetic analysis based on comparative analysis of 16S rRNA gene
sequences revealed that strain A-3 is closely related to Rhodococcus fascians with which it
shares 100% sequence similarity. This is the first report on rhamnose-containing biosurfactant
production by Rhodococcus fascians isolated from Antarctic soil.
C.L. Brierleya. (a Brierley Consultancy LLC, P.O. Box 630012, Highlands Ranch, Colorado
80163-0012, USA). Biohydrometallurgical prospects. Hydrometallurgy, Volume 104(3-4)
(2010): 324-328
Bioleaching, also referred to as minerals biooxidation, and bioremediation have been widely
employed commercially for heap and dump bioleaching of secondary copper sulfide ores,
sulfidic-refractory gold concentrates and treatment of acid rock drainage. Technical and
commercial challenges, identified in this paper, remain for bioleaching of primary sulfides and
complex ores. New frontiers for the technology exist in processing massive sulfides, silicatelocked minerals and in the more distant future in-situ leaching. Decommissioning of cyanide
heap leach operations and stabilizing mine wastes using biotechnology are opportunities
requiring intensive and focused research, development and engineering efforts.
Keywords: Biohydrometallurgy; Bioremediation; Bioleaching; Minerals biooxidation; Heap
leaching; Models; Complex ores; Secondary copper sulfide; Chalcopyrite
A. Schippersa, A. Breukera, A. Blazejaka, K. Boseckera, D. Kocka and T.L. Wrighta.
(aBundesanstalt für Geowissenschaften und Rohstoffe (BGR), Stilleweg 2, 30655 Hannover,
Germany). The biogeochemistry and microbiology of sulfidic mine waste and bioleaching
dumps and heaps, and novel Fe(II)-oxidizing bacteria. Hydrometallurgy, Volume 104(3-4)
(2010): 342-350
More than 70 microbiological studies of sulfidic mine dumps and heaps have been published.
The microbiology and the relevant biogeochemical processes in the dumps and heaps are
reviewed and have to be understood for improving copper heap leaching operations and to
develop and control countermeasures for the formation of acid mine drainage (AMD). Pyrite or
pyrrhotite oxidation is the most relevant biogeochemical process in sulfidic mine waste dumps
and heaps and different techniques have been applied to measure reaction rates: column
experiments, humidity cells, heat flow measurements, or oxygen consumption measurements.
Acidophilic Fe(II)- and sulfur-oxidizing microorganisms are most relevant for metal sulfide
oxidation. Anaerobic biogeochemical processes in sulfidic mine dumps and heaps are Fe(III)and sulfate reduction, but little is known about the reaction rates. Fe(III)-reducing
microorganisms dissolve Fe(III)(hydr)oxides and may thereby release adsorbed or precipitated
metals. Sulfate-reducing microorganisms precipitate and immobilize many metals. Mainly
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culturing approaches were used to study the microbial communities in sulfidic mine dumps and
heaps. More recently, molecular biological techniques have been applied to investigate the
microbial diversity and to quantify and monitor particular microorganisms. Since acidophilic
Fe(II)-oxidizing bacteria and archaea are most relevant for metal sulfide oxidation, several novel
cultures were enriched from sulfidic mine dumps from 10 different countries and maintained in
the geomicrobiology laboratory of the Bundesanstalt für Geowissenschaften und Rohstoffe
(BGR). Of 68 analyzed acidophilic Fe(II)-oxidizing cultures, 40 almost full (> 1300 bp) 16S
rRNA gene sequences were obtained and subjected to phylogenetic analysis. Most of the
cultivated Fe(II)-oxidizers belonged to four genera. The Gram-positive strains related to
Acidimicrobium or Ferrimicrobium were phylogenetically more diverse than the strains of the
Gram-negative genera Acidithiobacillus and Leptospirillum and partly represent so far
undescribed bacteria. Several cultures also contained novel representatives of the heterotrophic
genus Acidiphilium, often previously found in co-culture with Acidithiobacillus ferrooxidans.
Keywords: Mine dumps; Waste rock; Tailings; Pyrite oxidation; Acid mine drainage; Bacteria;
Bioleaching; Biomining
S. Groudeva, I. Spasovaa, M. Nicolovaa and P. Georgieva. (a University of Mining and
Geology “Saint Ivan Rilski”, Sofia 1700, Bulgaria). In situ bioremediation of contaminated
soils in uranium deposits. Hydrometallurgy, Volume 104(3-4) (2010): 518-523
Experimental plots consisting of acidic and alkaline soils heavily contaminated with
radionuclides (mainly U and Ra) and non-ferrous metals (mainly Cu, Zn, Cd and Pb) were
treated in situ under real field conditions using the activity of the indigenous soil microflora.
This activity was enhanced by suitable changes of some essential environmental factors such as
pH and water, oxygen and nutrient contents of the soil. The treatment was connected with
solubilization and removal of contaminants from the top soil layers (horizon A) due to the joint
action of the soil microorganisms and leach solutions used to irrigate the soils (mainly
acidophilic chemolithotrophic bacteria and diluted sulphuric acid in the acidic soil, and various
heterotrophs and bicarbonate and soluble organics in the alkaline soil). The dissolved
contaminants were removed from the soil profile through the drainage soil effluents or were
transferred to the deeply located soil subhorizon B2 where they were precipitated as the relevant
insoluble forms (uranium as uraninite, and the non-ferrous metals as the relevant sulphides) as a
result of the activity of the sulphate-reducing bacteria inhabiting this soil subhorizon.
Keywords: Uranium; Non-ferrous metals; Soil bioremediation; Uranium complexes; Sulphatereducing bacteria; Iron-reducing bacteria
H. Ciftcia and A. Akcila. (a Mineral Processing Division, Department of Mining
Engineering, Suleyman Demirel University, Isparta TR 32260, Turkey). Effect of
biooxidation conditions on cyanide consumption and gold recovery from a refractory gold
concentrate. Hydrometallurgy, Volume 104(2) (2010): 142-149
This study investigates the biooxidation of a refractory gold concentrate using a mixed culture of
acidophilic mesophiles, moderate thermophiles and extreme thermophiles and their effect on the
subsequent cyanidation and gold recovery. The experiments with high % solids using mixed
mesophiles showed better oxidation potential compared to moderate thermophiles and extreme
thermophiles. However, the extreme thermophiles performed better than mesophiles and
moderate thermophiles during the biooxidation with < 5% solids (w/v). The biooxidized residues
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obtained from the experiments with extremophiles, gave a maximum gold recovery of 92% after
cyanidation. The NaCN consumption during cyanidation of the biooxidized residues obtained
from experiments with extremophiles was lower than bioresidues obtained from experiments
with mesophiles and moderate thermophiles. The highest consumption of NaCN of 17.5 kg/ton
was from the experiment with 10% solids (w/v) using mesophiles. X-ray diffraction studies and
chemical analysis of the biooxidized residues confirms the precipitation of jarosites at high redox
potential which produces some ferricyanide, thereby explaining the reason for high cyanide
consumption during cyanidation.
Keywords: Biooxidation; Mesophiles; Thermophiles; Gold recovery; Cyanidation; Jarosite
Chris O. Nwoko. (Department of Environmental Technology, Federal University of
Technology, Owerri. PMB 1526. Nigeria. E-mail: Obix04@yahoo.co.uk. Tel:
+2348037097613). Trends in phytoremediation of toxic elemental and organic pollutants.
African Journal of Biotechnology Vol. 9 (37) (2010): 6010-6016
Phytoremediation is the use of plants to extract, sequester or mineralize pollutants. This process
is seen as an ecologically sound strategy for management of contaminated ecosystems. In this
review, current status of several subsets of phytoremediation are discussed which includes: (a)
Phytoextraction – which is a process in which high biomass pollutant accumulating plants are
used to accumulate and transport pollutants from the soil to harvestable parts of plants. (b)
Phytofiltration – which is a process in which plant roots are used to precipitate and concentrate
pollutants from effluents. (c) Phytostabilization - here plants stabilize pollutants, thus rendering
them harmless. (d) Phytovolatilization –plants absorb pollutants and convert them into gaseous
components via transpiration. The advantages inherent in these technologies are also discussed.
There is need for further understanding on the processes that affect pollutant availability,
rhizosphere processes, pollutant uptake and sequestration.
Key words: Phytoremediation, xenobiotics, metal, pollution, decontamination.
Abbreviations: PCBs, Polychlorinated biphenyls; PAHs, polycyclic aromatics hydrocarbons;
TNT, trinitrotoluene; TCE, trinichoroetoluene; SC, selenium; VOC, volatile organic
compounds; MTs, metallothioneins; PCs, phytochelatins; R-SH, organic sulphur; CEC,
cations-cation exchange capacity; EDTA, ethylene diamine tetra acetic acid; TSCF,
transpiration stream concentration factor; SeCys, selenoaminoacids selen-cysteine; SeMet,
selenomethionine; DMSe, dimethylselenide; MerA, mercury reductase.
Yaohui Bai, Qinghua Sun, Cui Zhao, Donghui Wen and Xiaoyan Tang. Bioaugmentation
treatment for coking wastewater containing pyridine and quinoline in a sequencing batch
reactor. Applied Microbiology and Biotechnology, Volume 87(5) (2010): 1943-1951
Two pyridine-degrading bacteria and two quinoline-degrading bacteria were introduced for
bioaugmentation to treat the coking wastewater. Sequencing batch reactors (SBRs) were used for
a comparative study on the treatment efficiency of pyridine, quinoline, and chemical oxygen
demand. Results showed that the treatment efficiency with coking-activated sludge plus a
mixture of the four degrading bacteria was much better than that ones with coking-activated
sludge only or mixed degrading bacteria only. Moreover, a 52-day continuous operation of the
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bioaugmented and general SBRs was investigated. The bioaugmented SBR showed better
treatment efficiency and stronger capacity to treat high pyridine and quinoline shock loading.
The general SBR failed to cope with the shock loading, and the biomass of the activated sludge
decreased significantly. In order to monitor the microbial ecological variation during the longterm treatment, the bacterial community in both reactors was monitored by the amplicon length
heterogeneity polymerase chain reaction technique. The diversity of the bacterial community
decreased in both reactors, but the introduced highly efficient bacteria were dominant in the
bioaugmented SBR. Our experiment showed clearly that the use of highly efficient bacteria in
SBR process could be a feasible method to treat wastewater containing pyridine or/and
quinoline.
Keywords: Bioaugmentation - Pyridine - Quinoline - SBR - Bacterial community
Josângela do Carmo Trezena de Araújo and Clístenes Williams Araújo do Nascimento.
Phytoextraction of Lead from Soil from a Battery Recycling Site: The Use of Citric Acid
and NTA. Water, Air, & Soil Pollution, Volume 211(1-4) (2010): 113-120
Phytoextraction is a soil remediation technique involving plants that concentrate heavy metals in
their shoots, which may be removed from the area by harvest. The application of synthetic
chelants to soil increases metal solubility, and therefore enhances phytoextraction. However,
synthetic chelants degrade poorly in soil, and metal leaching poses a threat to human and animal
health. The aim of this study is to assess the use of two biodegradable chelants (citric acid and
nitrilotriacetic acid (NTA)) for Pb phytoextraction by maize from a soil contaminated by batterycasing disposal. In order to assess the behavior of a non-degradable chelant,
ethylenediaminetetraacetic acid (EDTA) was also included in the experiment. The chelants NTA
and EDTA were applied to soil pots at rates of 0, 3, 5, 7, and 10 mmol kg−1 of soil. The rates
used to citric acid were 0, 5, 10, 15, and 30 mmol kg−1. Maize plants were grown for 72 days and
chelants were applied 9 days before harvest. Soil samples were extracted with CaCl2 to assess
the Pb solubility after chelants application. The results showed that NTA was more efficient than
citric acid to solubilize Pb from soil; however, citric acid promoted higher net removal of Pb
(120 mg pot−1) than NTA (57 mg pot−1). Thus, the use of citric acid, a biodegradable organic
acid, could be feasible for enhancing the phytoextraction of Pb from the site studied with no
environmental constraints.
Keywords: Phytoremediation - Synthetic chelants - Soil contamination
Vishal Mishra, Chandrajit Balomajumder and Vijay Kumar Agarwal. Biosorption of Zn
(II) onto the Surface of Non-living Biomasses: A Comparative Study of Adsorbent Particle
Size and Removal Capacity of Three Different Biomasses. Water, Air, & Soil Pollution,
Volume 211(1-4) (2010): 489-500
Present research has delineated the biosorption potential of three different nonliving biomasses
namely eucalyptus bark saw dust, mango bark saw dust, and pineapple fruit peel with respect to
Zn (II) ion removal from liquid phase through batch experiments. The efficacy of Zn (II) ion
biosorption onto surface of biosorbents was judged and correlated with biosorbent particle size,
surface chemistry, and surface texture. Maximum metal ion uptake capacity, percentage
removal, and minimum equilibrium concentration as 1.688 mg/g, 84.4%, and 1.56 mg/l,
respectively, was obtained using eucalyptus bark saw dust mediated biosorption followed by
mango bark saw dust as 1.028 mg/g, 51.4%, and 4.867 mg/l and pineapple fruit peel as
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0.45 mg/g, 22.9%, and 7.71 mg/l, respectively, at a particle size of 0.5 mm. Additionally, present
investigation also proved that biosorption efficiency and metal ion interaction with adsorbent
surface also depends upon presence of functional groups involved in metal ion adsorption and
surface porosity.
Keywords: Heavy metal - Biosorption - Biomass - Particle size - Eucalyptus bark - Zn (II)
Bon-Jun Kooa, Weiping Chenb, Andrew C. Changc, Albert L. Pagec, Thomas C. Granatod
and Robert H. Dowdye. (a Department of Natural and Mathematical Sciences, California
Baptist University, Riverside, CA 92504, USA, b State Key Lab of Urban and Regional
Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences,
Beijing 100085, China, c Department of Environmental Sciences, University of California,
Riverside, CA 92521, USA, d Metropolitan Water Reclamation District of Greater Chicago,
Chicago, IL 60611, USA, e Department of Soil, Water and Climate, University of
Minnesota, St Paul, MN 55108, USA). A root exudates based approach to assess the longterm phytoavailability of metals in biosolids-amended soils. Environmental Pollution,
Volume 158(8) (2010): 2582-2588
Organic acids present in the rhizosphere of growing plants are widely recognized to be
responsible for dissolving the solid phase metals in the soil and making them available for plant
absorption. We proposed a root exudates-based model to assess the long-term phytoavailability
of metals in biosolids-amended soils. The phytoavailability of biosolids-borne metals was
defined in terms of a capacity factor and an intensity factor. The plant available metal pool, C0
(capacity factor, mg kg−1), can be estimated by fitting the successive organic acids extraction
data to an exponential decay kinetic equation. The field metal removal rate, k (intensity factor,
yr−1), can be estimated from the successive extraction-based metal release rate through an
effective annual organic acid production in the rhizosphere which was found to be characteristic
of plant species. The protocol was successfully used to assess the long-term phytoavailability of
metals in biosolids-amended soil from two biosolids land application sites.
A new approach based on root exudates extraction was developed to assess the phytoavailability
of metals in biosolids-amended soils.
Keywords: Phytoavailability; Model; Heavy metal; Biosolids-amended soil; Rhizosphere; Root
exudates
Julien Laurenta, Magali Casellasa, Marie-Noëlle Ponsb and Christophe Dagota.
(aGroupement de Recherche Eau Sol Environnement, Université de Limoges, ENSIL, 16
rue Atlantis, Parc ESTER Technopôle, 87068 Limoges Cedex, France, b Laboratoire des
Sciences du Génie Chimique, CNRS, Nancy Université, INPL, 1 rue Granville, BP 451, F54001 Nancy, France). Cadmium biosorption by ozonized activated sludge: The role of
bacterial flocs surface properties and mixed liquor composition. Journal of Hazardous
Materials, Volume 183(1-3) (2010): 256-263
Cadmium uptake by activated sludge was studied following modifications of sludge composition
and surface properties induced by ozone treatment. Ozone leads to the solubilization of sludge
compounds as well as their mineralization, especially humic like substances. Small particles
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were formed following floc disintegration, leading to a decrease of average floc size. The study
of surface properties underlined the mineralization as the number of surface binding sites
decreased with the increase of ozone dose. Depending on ozone dose, cadmium uptake by
activated sludge flocs was either increased or decreased. Different mechanisms were involved:
below 10 mg O3/g TS, the increase of floc specific surface area following floc size decrease as
well as the release of phosphate ions yielded an increase by 75% of cadmium uptake, due to the
better availability of biosorption sites and the increase of precipitation. Inversely, at higher ozone
doses, the number of biosorption sites decreased due to oxidation by ozone. Moreover, dissolved
organic matter concentration increased and provided ligands for metal complexation. Cadmium
uptake was therefore limited for ozone doses ranging from 10 to 16.8 mg O3/g TS.
Keywords: Ozone; Activated sludge minimization; Surface properties; Biosorption; Heavy
metals
Yaohui Xua and Mang Lub. (a Department of Geochemistry, Yangtze University, Nanhuan
Road, Jingzhou 434023, China, b School of Materials Science and Engineering, Jingdezhen
Ceramic Institute, Jingdezhen 333001, Jiangxi Province, China). Bioremediation of crude
oil-contaminated soil: Comparison of different biostimulation and bioaugmentation
treatments. Journal of Hazardous Materials, Volume 183(1-3) (2010): 395-401
Biostimulation with inorganic fertilizer and bioaugmentation with hydrocarbon utilizing
indigenous bacteria were employed as remedial options for 12 weeks in a crude oil-contaminated
soil. To promote oil removal, biocarrier for immobilization of indigenous hydrocarbondegrading bacteria was developed using peanut hull powder. Biodegradation was enhanced with
free-living bacterial culture and biocarrier with a total petroleum hydrocarbon removal ranging
from 26% to 61% after a 12-week treatment. Oil removal was also enhanced when peanut hull
powder was only used as a bulking agent, which accelerated the mass transfer rate of water,
oxygen, nutrients and hydrocarbons, and provided nutrition for the microflora. Dehydrogenase
activity in soil was remarkably enhanced by the application of carrier material. Metabolites of
polycyclic aromatic hydrocarbons were identified by Fourier transform ion cyclotron resonance
mass spectrometry.
Keywords: Peanut hull; Dehydrogenase activity; Bulking; Toxicity; Fourier transform ion
cyclotron resonance mass spectrometry
Zhenze Lia, Takeshi Katsumia, Shigeyoshi Imaizumib, Xiaowu Tangc and Toru Inuia.
(aGSGES, Kyoto University, Sakyo, Kyoto 606-8501, Japan, b Dep. Adv. Interdiscip. Sci.,
Utsunomiya University, Yoto, Utsunomiya 321-8585, Japan, c MOE Key Laboratory of
Soft Soils and Geoenvironmental Engineering, Zhejiang University, Hangzhou 310058,
China). Cd(II) adsorption on various adsorbents obtained from charred biomaterials.
Journal of Hazardous Materials, Volume 183(1-3) (2010): 410-420
Cadmium could cause severe toxicant impact to living beings and is especially mobile in the
environment. Biomass is abundant and effective to adsorb heavy metals, but is easy to be
decomposed biologically which affects the reliability of long-run application. Several biomasses
were charred with and without additives at temperatures less than 200 °C in this study. The
prepared adsorbents were further testified to remove Cd(II) from aqueous solution. Equilibrium
and kinetic studies were performed in batch conditions. The effect of several experimental
parameters on the cadmium adsorption kinetics namely: contact time, initial cadmium
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concentration, sorbent dose, initial pH of solution and ionic strength was evaluated. Kinetic
study confirmed (1) the rapid adsorption of Cd(II) on GC within 10 min and (2) the following
gradual intraparticle diffusion inwards the sorbent at neutral pH and outwards at strong acidic
solution. The grass char (GC) was selected for further test according to its high adsorption
capacity (115.8 mg g−1) and affinity (Langmuir type isotherm). The Cd(II) removal efficiency
was increased with increasing solution pH while the highest achieved at sorbent dosage
10.0 g L−1. The ionic strength affects the sorption of Cd(II) on GC to a limited extent whereas
calcium resulted in larger competition to the sorption sites than potassium. Spectroscopic
investigation revealed the adsorption mechanisms between Cd(II) and surface functional groups
involving amine, carboxyl and iron oxide. The long-term stability of the pyrolyzed grass char
and the potential application in engineering practices were discussed.
Keywords: Cadmium; Adsorption; Charred biomaterials; Kinetics; Equilibrium; Modeling
Dhanus Suryamana, b and Kiyoshi Hasegawab. (a Agency for the Assessment and
Application of Technology, M.H. Thamrin No. 8, Jakarta 10340, Indonesia, b Department
of Chemical and Biochemical Engineering, Faculty of Engineering, University of Toyama,
3190 Gofuku, Toyama 930-8555, Japan). Biological and photocatalytic treatment
integrated with separation and reuse of titanium dioxide on the removal of chlorophenols
in tap water. Journal of Hazardous Materials, Volume 183(1-3) (2010): 490-496
We investigated biological, photocatalytic, and combination of biological and photocatalytic
treatments in order to remove a mixture of 2-chlorophenol, 2,4-dichlorophenol, 2,4,5trichlorophenol, and pentachlorophenol in tap water (total: 100 mg L−1, each: 25 mg L−1). The
removal of chlorinated phenols was conducted with a flow biological treatment and a circulative
flow photocatalytic treatment under black light and sunlight irradiations integrated with titanium
dioxide separation and reuse. The combined biological–photocatalytic treatment significantly
shortened the degradation and mineralization time of both the biological treatment and the
photocatalytic treatment. The removed chlorophenols per hour by the combined biological–
photocatalytic treatment was 25.8 mg h−1, whereas by the combined photocatalytic–biological
treatment was 10.5 mg h−1. After a large portion of biodegradable 2-chlorophenol and 2,4dichlorophenol, and around half amount of slightly biodegradable 2,4,5-trichlorophenol were
removed by the biological treatment, the remained three chlorophenols, biorecalcitrant
pentachlorophenol, and biodegradation products were completely removed by the subsequent
photocatalytic treatment. Since titanium dioxide particles in tap water spontaneously sedimented
on standing after the photocatalytic treatment, the combined treatment can be operated by
integrating with the titanium dioxide separation and reuse. The TiO2 particles were recovered
and reused at least three times without significantly decreasing the removal efficiency.
Keywords: Photocatalysis; TiO2 reuse; Biodegradation; Chlorophenol; Wastewater
Hanen Zaiera, 1, Tahar Ghnayaa, 1, Abelbasset Lakhdara, Rawdha Baiouia, Rim Ghabrichea,
Majda Mnasria, Souhir Sghaira, Stanley Luttsb and Chedly Abdellya. (aLaboratoire
d’Adaptation des Plantes aux Stress Abiotiques, Centre de Biotechnologie de Borj-Cédria,
BP 901, 2050 Hammam-lif, Tunisia, b Groupe de Recherche en Physiologie Végétale
(GRPV), Earth and Life Institute, Université Catholique de Louvain, Louvain-la-Neuve,
Belgium). Comparative study of Pb-phytoextraction potential in Sesuvium portulacastrum
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and Brassica juncea: Tolerance and accumulation. Journal of Hazardous Materials,
Volume 183(1-3) (2010): 609-615
Lead phytoextraction from salty soils is a difficult task because this process needs the use of
plants which are able to tolerate salt and accumulate Pb2+ within in their shoots. It has recently
been suggested that salt-tolerant plants are more suitable for heavy metals extraction than saltsensitive ones commonly used in this approach.
The aim of this study was to investigate Pb-phytoextraction potential of the halophyte Sesuvium
portulacastrum in comparison with Brassica juncea commonly used in Pb-phytoextraction.
Seedlings of both species were exposed in nutrient solution to 0, 200, 400, 800 and 1000 µM
Pb2+ for 21 days. Lead strongly inhibited growth in B. juncea but had no impact on S.
portulacastrum. Exogenous Pb2+ reduced nutrients uptake mainly in B. juncea as compared to S.
portulacastrum. Lead was preferentially accumulated in roots in both species. S. portulacastrum
accumulated more Pb2+ in the shoot than B. juncea. Hence, the amounts of Pb2+ translocated at
1000 µM Pb2+ were 3400 µg g−1 DW and 2200 µg g−1 DW in S. portulacastrum and B. juncea,
respectively. These results suggest that S. portulacastrum is more efficient to extract Pb2+ than B.
juncea.
Keywords: Pb2+; Halophyte; Glycophyte; Phytoextraction; Translocation
Francesca Beolchinia, Laura Rocchettia, Francesco Regolib and Antonio Dell’Annoa.
(aDepartment of Marine Sciences, Polytechnic University of Marche, Via Brecce Bianche,
60131 Ancona, Italy, b Department of Biochemistry, Biology and Genetic, Polytechnic
University of Marche, Via Ranieri, 60131 Ancona, Italy). Bioremediation of marine
sediments contaminated by hydrocarbons: Experimental analysis and kinetic modeling.
Journal of Hazardous Materials, Volume 182(1-3) (2010): 403-407
This work deals with bioremediation experiments on harbor sediments contaminated by aliphatic
and polycyclic aromatic hydrocarbons (PAHs), investigating the effects of a continuous supply
of inorganic nutrients and sand amendments on the kinetics of microbial growth and
hydrocarbon degradation. Inorganic nutrients stimulated microbial growth and enhanced the
biodegradation of low and high molecular weight hydrocarbons, whereas sand amendment
increased only the removal of high molecular weight compounds. The simultaneous addition of
inorganic nutrients and sand provided the highest biodegradation (>70% for aliphatic
hydrocarbons and 40% for PAHs). A semi-empirical kinetic model was successfully fitted to
experimental temporal changes of hydrocarbon residual concentrations and microbial
abundances. The estimated values for parameters allowed to calculate a doubling time of 2.9 d
and a yield coefficient biomass/hydrocarbons 0.39 g C biomass g-1C hydrocarbons, for the
treatment with the highest hydrocarbon biodegradation yield. A comparison between the organic
carbon demand and temporal profiles of hydrocarbons residual concentration allowed also to
calculate the relative contribution of contaminants to carbon supply, in the range 5–32%. This
suggests that C availability in the sediments, influencing prokaryotic metabolism, may have
cascade effects on biodegradation rates of hydrocarbons. Even if these findings do not represent
a general rule and site-specific studies are needed, the approach used here can be a relevant
support tool when designing bioremediation strategies on site.
Keywords: Kinetic models; Bioremediation; Hydrocarbon; Marine sediment
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Abbreviations: C, Total aliphatic hydrocarbon concentration (µg aliphatic hydrocarbon g−1
sediment); HMW, high molecular weight aliphatic hydrocarbons (C > 24–40); k, first-order rate
constant (d−1); K0, semi-empirical model parameter (Eq. (1), d−2); LMW, low molecular weight
aliphatic hydrocarbons (C > 12–24); PAHs, polycyclic aromatic hydrocarbons; t, time (d); Td,
doubling time (d); X, prokaryotic abundance (108 cells g−1 sediment); Y, semi-empirical model
parameter (Eq. (1)) related to yield coefficient (108 cells µg−1 aliphatic hydrocarbons),
(g C biomass g−1 C aliphatic hydrocarbons); ß, semi-empirical model parameter (Eq. (1)) related
to inhibiting factor (g sediment 10−8 cells)
M. Ceaa, M. Jorqueraa, O. Rubilara, H. Langerb, G. Tortellaa and M.C. Dieza. (aScientific
and Technological Bioresources Nucleus, Universidad de La Frontera, Av. Francisco
Salazar 01145, Casilla 54-D, Temuco, Chile, b Agrícola Nacional SACEI (ANASAC),
Panamericana 5 Sur km 645, Lote 1 Parque Industrial, Lautaro, Chile). Bioremediation of
soil contaminated with pentachlorophenol by Anthracophyllum discolor and its effect on
soil microbial community. Journal of Hazardous Materials, Volume 181(1-3) (2010): 315323
Bioaugmentation is a promising technology to clean up sites contaminated with recalcitrant
chemicals. White-rot fungi have proven to be effective in the degradation of pentachlorophenol.
Here, we report the bioremediation of soil contaminated with pentachlorophenol (PCP) by
Anthracophyllum discolor and its impact on the soil microbial community. In this study three
types of microcosms were established: fresh soil (C0), fresh soil plus wheat straw (WS0) and,
fresh soil plus wheat straw inoculated with A. discolor (WSAD0). Additionally, similar
treatments and a control of sterile soil spiked with PCP (C250, WS250 and WSAD250) were used to
evaluate the remediation and adsorption of PCP. The PCP removal, total microbial activity, and
enzymatic activities were evaluated. This study also investigated the structure of soil microbial
community by denaturing gradient gel electrophoresis (DGGE), identifying some of the
dominant bacterial and fungal species. The results showed that PCP was effectively degraded in
soils by A. discolor and by indigenous soil microorganisms. The addition of wheat straw
increased the PCP degradation and enzymatic activities. Only laccase activity was negatively
affected by PCP contamination. The PCP degradation was associated with changes in microbial
communities, mainly stimulation of members of bacterial phylum Proteobacteria
(Xanthomonadaceae, Burkholderiaceae and Enterobacteriaceae), and fungal phylum
Ascomycota and Basidiomycota. This study shows the ability of A. discolor to degrade PCP from
contaminated soil, and demonstrates that agricultural residues, such as wheat straw, can be used
as growth substrate by microorganisms in PCP-contaminated soil, demonstrating a great
potential of autochthonous microorganisms for soil remediation.
Keywords: Anthracophyllum discolor; DGGE; Pentachlorophenol; Microbial community
Luminita Ghimicia, Marieta Constantina and Gheorghe Fundueanua. (a Petru Poni Institute
of Macromolecular Chemistry, 41-A Grigore Ghica Voda Alley, 700487 Iasi, Romania).
Novel biodegradable flocculanting agents based on pullulan. Journal of Hazardous
Materials, Volume 181(1-3) (2010): 351-358
New copolymers with different grafted cationic chain content and length were synthesized by
graft-polymerization of (3-acrylamidopropyl)-trimethylammonium chloride onto pullulan in
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aqueous solution, using potassium persulfate as an initiator. Their flocculation efficiency was
studied in a clay suspension as a function of the grafted chains content and length as well as of
some flocculation parameters: the polycation dose, the settling time, the parent solution
concentration of polycation. All the polysaccharide samples showed flocculation ability: the
higher the grafted cationic chain content and length the lower the amount of pullulan derivative
was required for reaching the maximum clarity degree (of about 100%). This finding together
with the negative value of the zeta potential and floc size measurements, at the optimum polymer
dose, point to contributions from both neutralization and bridging mechanisms for flocculation
process. The residual turbidity values also varied with the settling time and the parent solution
concentration of polymer.
Keywords: Graft copolymer; Pullulan; Flocculation; Turbidimetry; Zeta potential
Shuhe Weia, Shanshan Wanga, b, Qixing Zhoua, Jie Zhanc, Lihui Mad, Zhijie Wua, Tieheng
Suna and M.N.V. Prasade. (a Key Laboratory of Pollution Ecology and Environmental
Engineering, Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016,
PR China, b Graduate School of Chinese Academy of Sciences, Beijing 100039, PR China, c
Department of Biotechnology, Liaoning University of Traditional Chinese Medicine,
Shenyang 110101, PR China, d Huayou Industrial Company, Liaohe Petroleum
Exploration Bureau, Panjin 124010, PR China, e Department of Plant Sciences, University
of Hyderabad, Hyderabad 500046, India). Potential of Taraxacum mongolicum Hand-Mazz
for accelerating phytoextraction of cadmium in combination with eco-friendly
amendments. Journal of Hazardous Materials, Volume 181(1-3) (2010): 480-484
Phytoextraction and phytostabilization are well-established sub-processes of phytoremediation
that are being followed for in situ remediation of soils contaminated with toxic metals.
Taraxacum mongolicum Hand-Mazz, a newly reported Cd accumulator has shown considerable
potential for phytoextracting Cd. This paper investigated the effects of urea and chicken manure
on T. mongolicum phytoextracting Cd from soil using pot culture experiments. The results
showed that urea application did not affect the Cd concentrations in root, leaf, inflorescence and
shoot of T. mongolicum, but chicken manure significantly decreased them (p < 0.05) by 23.5%,
31.5%, 24.8% and 30.4% owing to decreased extractable Cd. Urea and chicken manure
significantly increased (p < 0.05) the phytoextraction capacities (µg pot −1) of T. mongolicum to
Cd by 3–5-fold due to the increase in shoot biomass (increased 4–7 folds). Further, addition of
urea and chicken manure increased organic matter, nitrogen, phosphorus and potassium, the
microorganism count, urease and phosphatase activities of soil indicating their eco-friendly
function. Urea is ideal for optimizing phytoextraction of T. mongolicum to Cd, while chicken
manure is appropriate for phytostabilization.
Keywords: Urea; Chicken manure; Phytoremediation; Taraxacum mongolicum Hand-Mazz; Cd
(Cadmium)
Ping Lia, Ya-Juan Sua, Yan Wanga, Bo Liua and Li-Ming Suna. (a School of Life Science and
Technology, Tongji University, Siping Road 1239#, Shanghai 200092, China).
Bioadsorption of methyl violet from aqueous solution onto Pu-erh tea powder. Journal of
Hazardous Materials, Volume 179(1-3) (2010): 43-48
Chinese unique Pu-erh tea powder (PTP), with leached active ingredients, was used here to
adsorb methyl violet (MV), a cationic dye. The effects of several variables on the removal of
56
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methyl violet were studied at 25 °C, including pH value, contact time, quantity of the adsorbent,
initial concentration, and particle size of the adsorbent. The results showed that the particle size
of the adsorbent significantly affected the adsorption process, and the nano-sized PTP particles
had the best adsorption efficiency. The equilibrium data was analyzed using Langmuir,
Freundlich, and Tempkin isotherms models. The pseudo-second-order kinetics model best
explained the MV adsorption by PTP of any particle size. The intra-particle diffusion model was
also used to analyze the adsorption process, and it was found that smaller adsorbent particles had
a bigger boundary layer effect.
Keywords: Pu-erh tea powder; Methyl violet; Bioadsorption
Huifen Lia, Yanbing Lina, Wumeng Guana, Jiali Changa, Lin Xua, Junkang Guoa and
Gehong Weia. (a College of Life Sciences, Shaanxi Key Laboratory of Molecular Biology for
Agriculture, Northwest A & F University, Yangling, Shaanxi 712100, China). Biosorption
of Zn(II) by live and dead cells of Streptomyces ciscaucasicus strain CCNWHX 72-14.
Journal of Hazardous Materials, Volume 179(1-3) (2010): 151-159
The biosorption characteristics of Zn(II) using live and dead cells of Streptomyces ciscaucasicus
strain CCNWHX 72-14 as biosorbents have been investigated in the present research. Optimum
conditions for biosorption were determined to be: pH adjusted to 5.0, agitated at 90 rpm and at a
dose of 2 g/L. For initial zinc concentrations of 1–150 mg/L, batch biosorption data of live
biomass preferred to be simulated with Freundlich model while those of dead strain fit Langmuir
isotherm well. Experimental maximum biosorption capacity turned out to be 42.75 mg/g
(0.654 mmol/g) for living material and 54 mg/g (0.826 mmol/g) for dead sorbents, respectively.
The pseudo-second-order equation, instead of the pseudo-first-order one, was chosen to describe
the time course biosorption process. In contrast to live biosorbents, dead biomass seemed to have
lower binding strength with higher desorption efficiency at pH 1.0. Competitive biosorption
revealed the order of competing metal ion to be: Cu2+ > Cd2+ > Ni+. FT-IR analysis indicated that
more functional groups were involved in the biosorption process of dead adsorbents, compared
with those linked to live biomass. Taken together, it can be concluded that dead cells of
CCNWHX 72-14 were better and cheaper biosorbents than live ones.
Keywords: Streptomyces; Biosorption; Zinc; Live; Dead
Ying-Shuian Shena, Shan-Li Wanga, Shiuh-Tsuen Huanga, b, Yu-Min Tzoua and Jang-Hung
Huanga. (a Department of Soil and Environmental Sciences, National Chung Hsing
University, 250 Kuo Kuang Road, Taichung 40227, Taiwan, b Department of Science
Application and Dissemination, National Taichung University, Taichung, Taiwan).
Biosorption of Cr(VI) by coconut coir: Spectroscopic investigation on the reaction
mechanism of Cr(VI) with lignocellulosic material. Journal of Hazardous Materials,
Volume 179(1-3) (2010): 160-165
In this study, the removal mechanism of Cr(VI) from water by coconut coir (CC) was
investigated using X-ray photoelectron spectroscopy (XPS), Cr K-edge X-ray absorption near
edge structure (XANES) and FTIR spectroscopy. The results showed that, upon reaction with
CC at pH 3, Cr(VI) was reduced to Cr(III), which was either bound to CC or released back into
solution. As revealed by the FTIR spectra of CC before and after reacting with Cr(VI), the
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phenolic methoxyl and hydroxyl groups of lignin in CC are the dominant drivers of Cr(VI)
reduction, giving rise to carbonyl and carboxyl groups on CC. These functional groups can
subsequently provide binding sites for Cr(III) resulting from Cr(VI) reduction. In conjunction
with forming complexes with carbonyl and carboxyl groups, the formation of Cr(III) hydroxide
precipitate could also readily occur as revealed by the linear combination fitting of the Cr K-edge
XANES spectrum using a set of reference compounds. The phenolic groups in lignin are
responsible for initiating Cr(VI) reduction, so lignocellulosic materials containing a higher
amount of phenolic groups are expected to be more effective scavengers for removal of Cr(VI)
from the environment.
Keywords: Lignocellulose; Hexavalent chromium; Reduction; Sorption; Trivalent chromium;
Surface precipitation
Changzhou Yana, Guoxin Lia, Peiying Xuea, Qunshan Weia and Qingzhao Lia. (a Key Lab
of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of
Sciences, Xiamen 361021, China). Competitive effect of Cu(II) and Zn(II) on the
biosorption of lead(II) by Myriophyllum spicatum. Journal of Hazardous Materials, Volume
179(1-3) (2010): 721-728
Batch experiments were conducted to assess the effects of Cu(II) and Zn(II) on the biosorption
of Pb(II) ions by fresh tissues of Myriophyllum spicatum. The biosorption of Pb(II) was
examined for single, binary and ternary solutions at different initial concentrations and different
pH values. The experimental results showed that the biosorption capacity increased with
increasing pH from 2.0 to 6.0. Both Cu(II) and Zn(II) ions were found to have an adverse effect
on the biosorption of Pb(II). The biosorption equilibrium data for single-metal solution were
fitted to three isotherm models: Langmuir, Freundlich and Sips, and the Sips isotherm model
gave the best fit for the experimental data. The maximum biosorption of Pb(II) in Pb–Cu binary
system decreased with increasing concentration of copper ions, and the biosorption equilibrium
data for the binary metal solution fitted the Langmuir competitive model well. Comparison
between biosorption of Pb(II) and Cu(II) by M. spicatum in the binary solution could lead to the
conclusion that the biosorbent (M. spicatum) has no preference of Pb(II) over Cu(II). Fourier
transform infrared (FT-IR) spectroscopy was used to characterize the interaction between M.
spicatum and Pb(II) ions. The results revealed that the carboxyl, hydroxyl and carbonyl groups
are the main binding sites for Pb(II).
Keywords: Biosorption; Competitive biosorption; Lead; Aquatic plant; Langmuir competitive
model

Biotransformation
Johann F. Osma a, José L. Toca-Herrerab and Susana Rodríguez-Coutoc, d,.. (a Departament
d’Enginyeria Quimica, Universitat Rovira i Virgili, Av. Països Catalans 26, 43007
Tarragona, Spain, b Biosurfaces Unit, CICBiomaGUNE. Paseo Miramón 182, 20009 San
Sebastian, Spain, c CEIT, Unit of Environmental Engineering, Paseo Manuel de Lardizábal
15, 20018 San Sebastian, Spain, d IKERBASQUE, Basque Foundation for Science,
Alameda de Urquijo 36, 48011 Bilbao, Spain). Transformation pathway of Remazol
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Brilliant Blue R by immobilised laccase. Bioresource Technology, Volume 101(22) (2010):
8509-8514
This study deals with the biotransformation products obtained from the transformation of the
anthraquinonic dye Remazol Brilliant Blue R (RBBR) by immobilised laccase from the whiterot fungus Trametes pubescens. A decolouration percentage of 44% was obtained in
42 h. RBBR transformation products were investigated using ultraviolet–visible (UV–vis)
spectrum scan and High Performance Liquid Chromatography/Mass Spectrometry (LC–MS)
analysis. Two compounds were identified as the transformation intermediates (m/z304.29
and m/z 342.24) and other two as the final transformation products (m/z 343.29 and m/z 207.16).
As a result a metabolic pathway for RBBR transformation by laccase was proposed. No
backward polymerisation of the transformation products resulting in recurrent colouration was
observed after laccase treatment of RBBR. It was also found that the biotransformation products
of RBBR showed less phytotoxicity than the dye itself.
Keywords: Remazol
Brilliant
Immobilisation; Trametes pubescens

Blue

R;

Biotransformation;

Laccase;

Li Yea, 1, Chao-Qun Zhoua, 1, Wei Zhoub, Pei Zhoua, Dao-Feng Chena, Xiao-Hui Liua, XunLong Shia, and Mei-Qing Fenga. (a School of Pharmacy, Fudan University, 826 Zhangheng
Road, Zhangjiang Hi-Tech Park, Shanghai 201203, China, b Zhejiang Hisun
Pharmaceutical Co., Ltd., Taizhou 318000, China). Biotransformation of ginsenoside Rb1
to ginsenoside Rd by highly substrate-tolerant Paecilomyces bainier 229-7. Bioresource
Technology, Volume 101(20) (2010): 7872-787
Paecilomyces bainier 229-7 was obtained after UV irradiation for 8 min in the presence of 0.4%
LiCl and selection on potato dextrose media containing 30 mg/mL saponin from Panax
notoginseng leaves (SPNL). The mutant produces ginsenoside Rd from ginsenoside Rb1 with a
bioconversion rate as high as 94.9% under optimized culture conditions in shake flasks when
supplied with 20 mg/mL of SPNL. Scale-up in 10-L fermenter resulted in an 89% bioconversion
rate. Ginsenoside Rd was purified from the culture medium by a macroporous resin with a
chromatographic purity of 92.6%. These results suggest that P. bainier 229-7 could be useful for
the preparation of ginsenoside Rd in the pharmaceutical industry.
Keywords: Biotransformation; Ginsenoside Rd; Paecilomyces bainier; Scale-up fermentation;
Purification
Lin Yang, Chunyan Yan, Jianhua Zhu, Liyan Song and Rongmin Yu. Biotransformation
of eugenol by suspension cultures of transgenic crown galls of Panax quinquefolium and
suspension cultures of Nicotiana tabacum. World Journal of Microbiology and
Biotechnology, Volume 26(7) (2010): 1201-1205
The biocatalytic ability of transgenic crown galls of Panax quinquefolium was evaluated by
using eugenol (1) as a substrate and suspension cultures of Nicotiana tabacum as control system.
Three
biotransformed
products,
namely:
2-methoxy-4-(2-propenyl)phenyl-O-β-Dglucopyranoside
(2,
67.11%),
2-methoxy-4-(2-propenyl)phenyl-O-β-D-glucopyranosyl
(6′ → 1″)-β-D-xylopyranoside (3, 2.85%) and methyl eugenol (4, 14.30%) were obtained after
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5 days of administration of eugenol to the suspension cultures of transgenic crown galls of P.
quinquefolium. In contrast, only one product, compound 2 (15.41%), was obtained in suspension
cultures of N. tabacum after 5 days of incubation. The results indicated that the glycosylation
ability of transgenic crown galls of P. quinquefolium was much higher than that of the cultured
cells of N. tabacum.
Keywords: Biotransformation - Transgenic crown galls of Panax quinquefolium - Nicotiana
tabacum - Eugenol - Suspension cultures
Takayuki Hata, Shingo Kawai, Hideo Okamura and Tomoaki Nishida. Removal of
diclofenac and mefenamic acid by the white rot fungus Phanerochaete sordida YK-624 and
identification of their metabolites after fungal transformation. Biodegradation, Volume
21(5) (2010): 681-689
The non-steroidal anti-inflammatory drugs diclofenac (DCF) and mefenamic acid (MFA) were
treated with the white rot fungus Phanerochaete sordida YK-624. DCF completely disappeared
and MFA decreased by about 90% after 6 days of treatment. It was also confirmed that the
fungus almost completely removed the acute lethal toxicity of DCF and MFA towards the
freshwater crustacean Thamnocephalus platyurus after 6 days of treatment. Mass spectrometric
and 1H nuclear magnetic resonance analyses demonstrated that two mono-hydroxylated DCFs
(4′-hydroxydiclofenac and 5-hydroxydiclofenac) and one di-hydroxylated DCF (4′,5dihydroxydiclofenac) were formed via fungal transformation. The four metabolites of MFA were
identified as 3′-hydroxymethylmefenamic acid (mono-hydroxylated MFA), 3′-hydroxymethyl-5hydroxymefenamic acid (di-hydroxylated MFA), 3′-hydroxymethyl-6′-hydroxymefenamic acid
(di-hydroxylated MFA) and 3′-carboxymefenamic acid. These results suggest that hydroxylation
catalyzed by cytochrome P450 (CYP) in P. sordida YK-624 may be involved in the elimination
and detoxification of DCF and MFA. This notion was further supported by the fact that smaller
decreases in DCF and MFA were observed in cultures of P. sordida YK-624 incubated with 1aminobenzotriazole, a known inhibitor of CYP.
Keywords: Diclofenac - Mefenamic
fungus

acid - Hydroxylation - Cytochrome
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rot

Suman Patel, Rashmi Gaur, Priyanka Verma, Rajendra S. Bhakuni and Archana Mathur.
Biotransformation of artemisinin using cell suspension cultures of Catharanthus roseus (L.)
G.Don and Lavandula officinalis L. Biotechnology Letters, Volume 32(8) (2010): 1167-1171
Artemisinin, an antimalarial compound, at 5 mg/40 ml, was transformed by cell suspension
cultures of Catharanthus roseus (L.) G.Don and Lavandula officinalis L. into deoxyartemisinin
with yields >78% (3.93 mg deoxyartemisinin from 5 mg artemisinin). Maximum conversion
(78.6 and 78%) occurred after 6 and 7 days of adding artemisinin to 20 and 9 days old cultures
of C. roseus and L. officinalis, respectively. The procedure was scaled up by and 500 mg
artemisinin was transformed into 390 mg deoxyartemisinin. Addition of artemisinin at the
beginning of the culture cycle resulted in >50% reduction in dry biomass production with no
bioconversion. Conversion of artemisinin occurred intracellularly followed by leaching of the
product into the medium.
Keywords: Artemisinin - Bioconversion - Catharanthus roseus - Cell suspension cultures Deoxyartemisinin - Lavandula officinalis
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K. Hanumantha Raoa, A. Vilinskaa and I.V. Chernyshovab. (a Division of Mineral
Processing, Department of Chemical Engineering and Geosciences, Luleå University of
Technology, SE-971 87 LULEÅ, Sweden, b Department of Earth and Environmental
Engineering, Henry Krumb School of Mines, Columbia University, NY 10027, USA).
Hydrometallurgy, Volume 104(3-4) (2010): 465-470
Microorganisms have a tremendous influence on their environment through the transfer of
energy, charge, and materials across a complex biotic mineral–solution interface. The
biomodification of mineral surfaces involves the complex action of microorganism on the
mineral surface. The manner, in which bacteria affect the surface reactivity and the mechanism
of bacteria adsorption, is still unknown and accumulation of the primary data in this area is only
starting. The bioflotation and bioflocculation processes concern the mineral response to the
bacterium presence, which is essentially an interplay between microorganism and the
physicochemical properties of the mineral surface, such as the atomic and electronic structures,
the net charge/potential, the acid–base properties, and the wettability of the surface. There is an
urgent need for developing basic knowledge that would underpin biotechnological innovations in
the natural resource (re)processing technologies that deliver competitive solutions.
Research highlights
► Bioflotation and bioflocculation of metal sulfides and oxides.► Interface science at mineralbacteria interfaces contacted with aqueous solutions.► Redox reactions of mineral surfaces in
the presence of bacteria.► In-situ spectroscopic measurements at mineral-bacteria-solution
interfaces.
Keywords: Microorganisms; Oxide and sulfide minerals; Flotation; Flocculation
Eun-Ju Kim, Jong-Rok Jeon, Young-Mo Kim, Kumarasamy Murugesan and Yoon-Seok
Chang. Mineralization and transformation of monofluorophenols by Pseudonocardia
benzenivorans. Applied Microbiology and Biotechnology, Volume 87(4) (2010): 1569-1577
The aerobic metabolism of monofluorophenols (mono-FPs) by the actinomycete,
Pseudonocardia benzenivorans, was studied. This strain was able to grow on 4-fluorophenol (4FP) and readily transform 2- and 3-fluorophenol to the corresponding metabolites. The detailed
mechanism of mono-FPs degradation by P. benzenivorans was elucidated from enzymatic assays
and the identification of reaction intermediates by high-performance liquid chromatography
(HPLC) and gas chromatography–mass spectrometry. Two types of fluorocatechols (i.e., 3- and
4-fluorocatechol) were identified as the key transformation products. During 4-FP degradation,
only 4-fluorocatechol was detected, and a stoichiometric level of fluoride was released. Both
fluorocatechols were observed together in cultures containing 3-fluorophenol (3-FP), while only
3-fluorocatechol was found to accumulate in 2-fluorophenol (2-FP)-containing cultures. Wholecell extracts of P. benzenivorans expressed catechol 1,2-dioxygenase activity, indicating that the
transformation of the three tested mono-FPs proceeded via ortho-cleavage pathway. The results
presented in this paper provide comprehensive information regarding the metabolism of monoFPs by a single bacterium.
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C.R. Rekha, G. Vijayalakshmi. Bioconversion of isoflavone glycosides to aglycones,
mineral bioavailability and vitamin B complex in fermented soymilk by probiotic bacteria
and yeast. Journal of Applied Microbiology. Volume 109(4) (2010): 1198–1208
Aim: To study the role of β-glucosidase producing probiotic bacteria and yeast in the
biotransformation of isoflavone glycosides to aglycones, mineral bioavailability and vitamin B
complex in fermented soymilk.
Methods and Results: Five isolates of probiotic lactic acid bacteria (LAB), Lactobacillus
acidophilus B4496, Lactobacillus bulgaricus CFR2028, Lactobacillus casei B1922,
Lactobacillus plantarum B4495 and Lactobacillus fermentum B4655 with yeast Saccharomyces
boulardii were used to ferment soymilk to obtain the bioactive isoflavones, genistein and
daidzein. High-performance liquid chromatography was used to analyse the concentration of
isoflavones. Bioactive aglycones genistein and daidzein after 24 and 48 h of fermentation ranged
from 97·49 to 98·49% and 62·71 to 92·31% respectively with different combinations of LAB
with yeast. Increase in bioavailability of minerals and vitamin B complex were also observed in
fermented soymilk.
Conclusions: LAB in combination with yeast S. boulardii has great potential for the
enrichment of bioactive isoflavones, enhancing the viability of LAB strains, decreasing the
antinutrient phytic acid and increasing the mineral bioavailability in soymilk fermentation.
Significance and Impact of the Study: Fermentation of soymilk with probiotic organisms
improves the bioavailability of isoflavones, assists in digestion of protein, provides more soluble
calcium, enhances intestinal health and supports immune system. Increased isoflavone aglycone
content in fermented soymilk improves the biological functionality of soymilk.
Keywords: β-glucosidase; isoflavones; Lactobacillus; Saccharomyces boulardii; soymilk
fermentation; starter cultures
Maria C. Hanssona, b, 1, Maria E. Perssonb, 1, Per Larssonc and Torbjörn von Schantzd.
(aDepartment of Environmental Science, Ecology Building, Lund University, SE-223 62
Lund, Sweden, bDepartment of Ecology, Section for Chemical Ecology and Ecotoxicology,
Ecology Building, Lund University, SE-223 62 Lund, Sweden, cDepartment of Aquatic
Ecology, University of Kalmar, SE-39182 Kalmar, Sweden, dDepartment of Ecology,
Section for Animal Ecology, Ecology Building, Lund University, SE-223 62 Lund, Sweden).
Polychlorinated biphenyl (PCB) load, lipid reserves and biotransformation activity in
migrating Atlantic salmon from River Mörrum, Sweden. Environmental Pollution, Volume
157(12) (2009): 3396-3403
Atlantic salmon accumulate high levels of contaminants such as polychlorinated biphenyls
(PCBs) in their lipids during the adult growth phase spent at sea. The lipids are later utilized
during migration for swimming and biological adaptations. We hypothesize that migrating
salmons' biotransformation processes are affected by the high levels of built-up PCBs compared
to salmon that in a pre-migrational stage. For these analyses we sampled adult Atlantic salmon
during migration in the Swedish River Mörrum and measured the 21 most common PCB
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congeners (∑PCB) and lipid levels in muscle tissue, aryl hydrocarbon receptor (AHR2) and
cytochrome P4501A1 (CYP1A1) transcript levels as well as ethoxyresorufin-O-deethylase
activity (EROD) in liver. We also determined which AHR2 genotypes the salmon carried. We
show that EROD activity is correlated to CYP1A1 level but not to ∑PCB concentration. ∑PCB
concentration does not predict levels of neither the AHR2 nor CYP1A1 genes. We find no
associations between specific AHR2 transcription levels and AHR2 genotypes or a correlation
between AHR2 and CYP1A1 transcription levels, which is in direct contrast to pre-migrational
adult salmon from the Baltic Sea. When we compare River Mörrum to salmon we have
previously sampled in the Baltic Sea we show that migrating salmon have significantly lower
lipid levels in their muscles; higher muscle concentrations of ∑PCB on a lipid basis; and
significantly lower CYP1A1 and EROD levels compared to salmon from the Baltic Sea. Also,
transcript levels of three out of four AHR2 genes are significantly different. In conclusion,
migrating Swedish Atlantic salmon carry higher concentrations of PCBs in their lipids compared
to salmon in the Baltic Sea, but have lower activation of biotransformation genes and enzymes.
Our results indicate that accumulated pollutants from the Baltic Sea are deactivated inside the
migrating salmon's lipid tissues and increase in concentration when migration is initiated thereby
limiting their impact on biotransformation processes.
Migrating Atlantic salmon in the Swedish River Mörrum carry high PCB concentrations in their
lipids but have low activation of biotransformation enzymes in the liver compared with salmon
from the Baltic Sea
Keywords: Atlantic salmon; Migration; PCB; CYP1A1; AHR
Juliane Ventura-Limaa, b, Daniele Fattorinic, Francesco Regolic and José M. Monserrata, b.
(aInstituto de Ciências Biológicas, Universidade Federal do Rio Grande – FURG, Rio
Grande, RS, Brazil, bPrograma de Pós-Graduação em Ciências Fisiológicas – Fisiologia
Animal Comparada (FURG), Rio Grande, RS, Brazil, cIstituto di Biologia e Genetica,
Università Politecnica delle Marche, 60100, Ancona, Italy). Effects of different inorganic
arsenic species in Cyprinus carpio (Cyprinidae) tissues after short-time exposure:
Bioaccumulation, biotransformation and biological responses. Environmental Pollution,
Volume 157(12) (2009): 3479-3484
Differences in the toxicological and metabolic pathway of inorganic arsenic compounds are
largely unknown for aquatic species. In the present study the effects of short-time and acute
exposure to AsIII and AsV were investigated in gills and liver of the common carp, Cyprinus
carpio (Cyprinidae), measuring accumulation and chemical speciation of arsenic, and the
activity of glutathione-S-transferase omega (GST Ω), the rate limiting enzyme in
biotransformation of inorganic arsenic. Oxidative biomarkers included antioxidant defenses
(total glutathione-S-transferases, glutathione reductase, glutathione, and glucose-6-phosphate
dehydrogenase), total scavenging capacity toward peroxyl radicals, reactive oxygen species
(ROS) measurement and lipid peroxidation products. A marked accumulation of arsenic was
observed only in gills of carps exposed to 1000 ppb AsV. Also in gills, antioxidant responses
were mostly modulated through a significant induction of glucose-6-phosphate dehydrogenase
activity which probably contributed to reduce ROS formation; however this increase was not
sufficient to prevent lipid peroxidation. No changes in metal content were measured in liver of
exposed carps, characterized by lower activity of GST Ω compared to gills. On the other hand,
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glutathione metabolism was more sensitive in liver tissue, where a significant inhibition of
glutathione reductase was concomitant with increased levels of glutathione and higher total
antioxidant capacity toward peroxyl radicals, thus preventing lipid peroxidation and ROS
production. The overall results of this study indicated that exposure of C. carpio to AsIII and AsV
can induce different responses in gills and liver of this aquatic organism.
Common carp (Cyprinus carpio) presented marked differences between gills and liver after
arsenic exposure in terms of antioxidant responses and also in biotransformation.
Keywords: Arsenate; Arsenite; Carp; Glutathione-S-transferase omega; Antioxidant system
Ana Novo and Célia M. Manaia. Factors influencing antibiotic resistance burden in
municipal wastewater treatment plants. Applied Microbiology and Biotechnology, Volume
87(3) (2010): 1157-1166
Municipal wastewater treatment plants are recognized reservoirs of antibiotic-resistant bacteria.
Three municipal wastewater treatment plants differing on the dimensions and bio-treatment
processes were compared for the loads of amoxicillin-, tetracycline-, and ciprofloxacin-resistant
heterotrophic bacteria, enterobacteria, and enterococci in the raw inflow and in the treated
effluents. The sewage received by each plant, in average, corresponded to 85,000 inhabitant
equivalents (IE), including pretreated industrial effluents (≤30%) in plant activated sludge,
105,000 IE, including pretreated hospital effluents (≤15%) in plant trickling filter, and 2,000 IE,
exclusively of domestic sewage, in plant submerged aerated filter. The presence of pretreated
industrial effluents or of pretreated hospital sewage in the raw inflow did not imply significantly
higher densities (per milliliter or per IE) of antibiotic-resistant bacteria in the raw wastewater.
Longer hydraulic residence periods (24 h) corresponded to higher bacterial removal rates than
shorter periods (12 and 9 h), although such efficiency did not imply significant average
decreases in the antibiotic resistance prevalence of the treated effluent. The bacterial loads in the
treated effluent could be ranked according to the treatment efficiency, suggesting that the
characteristics of the raw inflow may have less relevance on the quality of the treated wastewater
than other aspects, such as the inflow volume, the type of biological treatment, or the hydraulic
residence time.
Keywords: Wastewater
Ciprofloxacin
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Biomarker
J. W. Summers, K. F. Gaines, N. Garvin, W. L. Stephens, J. C. Cumbee and G. L. Mills.
Feathers as bioindicators of PCB exposure in clapper rails. Ecotoxicology, Volume 19(6)
(2010): 1003-1011
In this study we used feathers to biomonitor exposure to the polychlorinated biphenyl (PCB)
Aroclor 1268 congener mixture in clapper rails (Rallus longirostris). This species has been used
as an indicator species of environmental damage for the LCP superfund site located in
Brunswick, GA, USA which is contaminated with Aroclor 1268, a congener mixture that has
been used in limited amounts elsewhere and therefore can be used as a contaminant marker. The
Aroclor 1268 congener mixture, including congener profiles, were quantified in feathers using
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gas chromatography (GC). Concurrently, each sample was quantified for the total Aroclor 1268
congener mixture using an enzyme-linked immunosorbant assay (ELISA) and compared to the
GC results to determine if ELISA was an efficient method for quantifying or qualifying PCBs in
feathers. ELISA consistently quantified PCB loads over an order of magnitude lower than the
GC. Based on sample replication, extraction recovery, and sample spike, it appears that GC is
the more reliable method of detection and that ELISA methods may be more suitable for
qualitative exposure assessment for this particular Aroclor. Moreover, since all clapper rails
from the LCP site had the Aroclor 1268 congener mixture in their feathers, this experiment
showed that birds were returning to the site to breed despite the adverse effects experienced by
this population from the contamination revealed in previous studies. This study also supports the
utility of feathers as a non-lethal mechanism by which to biomonitor PCBs in the environment.
Keywords: Aroclor 1268 - ELISA - Clapper rail - Organochlorine - LCP – PCBs
Ruey-an Doong a, Pin-Shang Leea and Kowthalam Anitha a. (a 101, Sec. 2, Kuang Fu Road,
Department of Biomedical Engineering and Environmental Sciences, National Tsing Hua
University, Hsinchu 30013, Taiwan). Simultaneous determination of biomarkers for
Alzheimer's disease using sol–gel-derived optical array biosensor. Biosensors and
Bioelectronics, Volume 25(11) (2010): 2464-2469
The sol–gel-derived optical array-based biosensor for the simultaneous analysis of multiple
analytes as potential markers for Alzheimer's disease was fabricated. β-Amyloid, acetylcholine
and glutamate were selected as the biosensing probes. The fluorescent dye, carboxy SNARF-1dextran, was co-immobilized with glutamate dehydrogenase and acetylcholinesterase for sensing
glutamate and acetylcholine, respectively, while Amplex red and FITC-dextran were
immobilized with horseradish peroxidase for determination of β-amyloid and hydrogen peroxide
(H2O2). The biosensors exhibited a good performance on simultaneous analysis of multianalytes
without obvious cross-interference and the detection limits of H2O2, β-amyloid, glutamate and
acetylcholine were 1.57 nM, 0.63 nM, 0.55 µM, and 1.0 µM, respectively. The developed array
biosensors were also applied to determine multianalytes in human serum samples spiked with
various concentrations of analytes and showed a good analytical performance with dynamic
range of 4 orders of magnitude for β-amyloid. Results obtained in this study clearly demonstrate
the possibility of using a sol–gel-derived optical array-based biosensor for simultaneous analysis
of multiple samples in the presence of important analytes for Alzheimer's disease.
Keywords: Array-based biosensor; Sol–gel; Alzheimer's disease (AD); Fluorescent dye; βAmyloid; Multianalytes

Biofertilizer
I. Aviania, b, Y. Laorb, Sh. Medinaa, A. Krassnovsky a and M. Raviva. (a Agricultural
Research Organization, Institute of Plant Sciences, Newe Ya’ar Research Center, Ramat
Yishay 30095, Israel, b Agricultural Research Organization, Institute of Soil, Water and
Environmental Sciences, Newe Ya’ar Research Center, Ramat Yishay 30095, Israel). Cocomposting of solid and liquid olive mill wastes: Management aspects and the horticultural
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value of the resulting composts. Bioresource Technology, Volume 101(17) (2010) : 66996706
Successful co-composting of solid and liquid olive mill wastes (OMW) and obtaining a product
of horticultural value may increase the viability of this recycling approach. Two composting
cycles were performed, in which olive mill solid wastes (OMSW) were used to form five
mixtures, wetted either with fresh water or with olive mill wastewater (OMWW). Up to
0.3 m3 of OMWW could be applied to each m3of the raw materials without negatively affecting
the chemical, physical and horticultural properties of the resulted composts. A growing media
composed of perlite amended with 25–33% OMW-composts showed higher suppressiveness
against Fusarium oxysporum f. sp. melonis as compared to equivalent perlite:peat moss
mixtures. The yields of tomato plants grown in peat moss amended with 20% (v:v) of OMWcomposts were not significantly different than plants grown in unamended peat. The viability of
co-composting as a treatment approach for OMWW is discussed in the context of management
aspects and the horticultural value of the final product.
Keywords: Compost; Fusarium oxysporum; Olive mill waste; Phytotoxicity; Suppressiveness
Rahul Kumara, Deepshikha Vermaa, Bhanu L. Singha, Umesh Kumara and Shweta a.
(a Vermiculture Research Station, D.S. College (Dr. B.R.A. University), Aligarh 202 001,
UP, India). Composting of sugar-cane waste by-products through treatment
with microorganisms and subsequent vermicomposting. Bioresource Technology, Volume
101(17) (2010): 6707-6711
The waste by-products of the sugar-cane industry, bagasse (b), pressmud (p) and trash (t) have
been subjected to bioinoculation followed by vermicomposting to shorten stabilization time and
improve product quality. Press-mud alone and in combination with other by-products of sugar
processing industries was pre-decomposed for 30 days by inoculation with combination
of Pleurotus sajorcaju, Trichoderma viridae, Aspergillus niger and Pseudomonas striatum. This
treatment was followed by vermicomposting for 40 days with the native earthworm, Drawida
willsi. The combination of both treatments reduced the overall time required for composting to
20 days and accelerated the degradation process of waste by-products of sugar processing
industry, thereby producing a nutrient-enriched compost product useful for sustaining high crop
yield, minimizing soil depletion and value added disposal of waste materials.
Keywords: Bioinoculants; Drawida willsi; Vermicompost; Sugar-cane industries; Integrated
system of composting
M. A. Baset Mia 2 and Z. H. Shamsuddin1*. (1Department of Land Management, Faculty of
Agriculture, University Putra Malaysia, 43400 UPM, Serdang, Selangor DE, Malaysia,
2
Department of Crop Botany, Faculty of Agriculture, Bangabandhu Sheikh Mujibur
Rahman Agricultural University, Gazipur-1706, Bangladesh. *Corresponding author. Email: zulsham@agri.upm.edu.my). Rhizobium as a crop enhancer and biofertilizer for
increased cereal production. African Journal of Biotechnology Vol. 9 (37) (2010): 60016009
Greater production of cereals brings forth higher production cost and pollutes the soil
environment due to excessive use of chemical fertilizers. Therefore, crop scientists are exploring
an alternative source namely biofertilizers which are cost effective and environment friendly. In
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the biofertilizer technology, Rhizobium-legume is most common and widely used in different
countries. Recently, it is also found that rhizobia can make an association with graminaceous
plants such as rice, wheat, maize, barley millets and other cereals some time as endophytic
without forming any nodule-like structure or causing any disease symptoms. Increasing the
ability of rhizobia in biofertilizer, crop enhancing activity in non-legumes especially cereal
grains would be a useful technology for increased crop yields among resource-poor farmers.
Recent findings showed both more crop enhancing and biofertilizer attributes in cereal crops due
to rhizobial inoculation. In addition, plant nutrients like P, K, Ca, Mg and even Fe accumulation
were also observed. Therefore, further research in this area will be able to develop a sustainable
biofertilizer technology for greater and environment friendly cereal production system.
Keywords: Biofertilizer, cereal, crop enhancer, Rhizobium, yield.
Abbreviations: BNF, Biological nitrogen fixation; LCO, lipo-chito-oligiosaccharide; N2,
nitrogen; IAA, indole acetic acid; PGPB, plant growth promoting bacteria; GC-MS, gas
chromatography- mass spectrometer.

Biocomposting
Manuel J. Fernández-Gómez a, Esperanza Romeroa and Rogelio Nogalesa. (a Department
of Environmental Protection, Estación Experimental del Zaidín (EEZ), CSIC, Profesor
Albareda
1,
18008
Granada,
Spain).
Feasibility
of
vermicomposting
for vegetable greenhouse waste recycling. Bioresource Technology, Volume 101(24) (2010):
9654-9660
This study was conducted in order to evaluate the feasibility of Eisenia andrei for
vermicomposting heterogeneous-plant (HP), tomato-plant (P), and damaged tomato-fruit (T)
greenhouse vegetable wastes.Earthworm growth and reproduction were monitored over a 12week period, and variations in chemical parameters, enzyme activity, phytotoxicity test, and
genetic fingerprinting of bacterial communities were evaluated. While high rates of salinity
prevented earthworm survival in HP and P (>10 dS m−1), T was vermicomposted recording an
adequate earthworm growth and cocoon production. The latter waste was successfully stabilized,
as indicated by the significant decrease in its TOC content ( 13–26%) and C:N ratio ( 16–
36%) and its high germination indices ( 39–72%). The similar enzyme activities levels and
bacterial community fingerprintings recorded in diverse vermicomposts obtained from T waste
indicate that this type of waste favoured the existence of analogous bacterial communities
responsible for the high degree of stabilization and maturity detected.
Keywords: Eisenia andrei; Enzyme activity; Phytotoxicity test; Genetic fingerprinting; PCRDGGE
Robert Sidelko a, Beata Janowskaa, Bartosz Walendzika and Izabela Siebielskaa.
(a Technical University of Koszalin, ul. Sniadeckich 2, 75-453 Koszalin, Poland). Two
composting phases running in different process conditions timing relationship. Bioresource
Technology, Volume 101(17) (2010): 6692-6698

Abstract Vol. No. 17, June 2010

67

Department of Environmental Science, KU

This research work pertained to establishment of timing relationship for two sludge composting
phases proceeding in different conditions. The first phase was performed in a dynamical reactor
and the second – in periodically turned windrows. The research was carried out in three
independent repetitions with five test series cycles in each varying in the hot phase timing. The
compost windrows ripening phase was monitored for 5 months. The determined physical and
chemical indicators (independent variables) made a basis for calculation of compost ripeness
indices. To perform the numerical analysis an artificial neural network performing the
generalised regression task was used. Using specific values of particular indices, as the ripeness
criterion, a td = f(tp) model was created, in form of decreasing linear function, interpreting the
relationship between time of compost keeping in the reactor and the time of compost windrow
ripening. The obtained results suggest that keeping the batch in reactor for a period in excess of
18 days is groundless, therefore, ineffective as it does not shorten significantly the compost
ripening phase.
Keywords: Composting time; Ripeness indices; Sewage sludge; Neural network
Ferial M. Rashada, , Walid D. Saleha and Mohamed A. Moselhya. (a Dept. of Microbiology,
Faculty of Agriculture, Cairo Univ., Giza 12613, Egypt). Bioconversion of rice straw and
certain agro-industrial wastes to amendments for organic farming systems: 1. Composting,
quality, stability and maturity indices. Bioresource Technology, Volume 101(15) (2010):
5952-5960
The microbiological and physicochemical parameters were monitored for 12 weeks during
composting of five piles (1.5 × 1.0 × 0.80 m3) containing mainly rice straw, soybean residue and
enriched with rock phosphate. Two treatments were inoculated with buffalo’s manure or
composite inoculum, two were supplemented with vinasse and inoculated with either the
composite inoculum or with both, the last one was served as a control. Four typical phases of
composting were observed during the bioprocess: short initial mesophilic phase followed by,
thermophilic, cooling and maturation phases. Physicochemical changes confirmed the succession
of microbial populations depending on the temperature of each phase in all treatments. Intense
microbial activities led to organic matter mineralization and simultaneously narrow C/N ratios.
Inoculation of composting mixtures enhanced the biodegradation of recalcitrant substances. The
duration of exposure to a temperature above 55 °C for at least 16 consecutive days was quite
enough to sanitize the produced composts. After 84 days, all composts reached maturity as
indicated by various parameters.
Keywords: Composting; Rice straw; Rock phosphate; Microbial population; Maturity indices

Biopesticides
Michelle E. DePrenger-Levina, Thomas A. Grant IIIb and Carol Dawsonc. (a Denver
Botanic Gardens, Research and Conservation Department, USA, b Colorado State
University, Graduate Degree Program in Ecology (GDPE) and the Department of Forestry,
Rangeland and Watershed Science, USA, c US Bureau of Land Management (BLM) –
Colorado State Office, USA). Impacts of the introduced biocontrol agent, Rhinocyllus
conicus (Coleoptera: Curculionidae), on the seed production and population dynamics of
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Cirsium ownbeyi (Asteraceae), a rare, native thistle. Biological Control, Volume 55(2)
(2010): 79-84
The release of non-native insects to control noxious weeds is commonly used to combat
invasions without disturbing the environment through chemical or mechanical methods.
However, introduced biological control agents can have unintended effects. This study was
initiated to evaluate potential non-target effects of the flowerhead weevil, Rhinocyllus conicus
Frölich, on Cirsium ownbeyi S.L. Welsh, a rare, native and short-lived perennial thistle in
northwestern Colorado, northeastern Utah, and southwestern Wyoming. C. ownbeyi represents
one of 22 known native hosts on which this introduced weevil has naturalized. The study
population remained stable over the eight years of the study despite floral damage by the
biocontrol beetle. The growth rate (λ) from a count-based population viability analysis of the
population was 1.03; however, large inter-year variation indicates this rare species is still
vulnerable to local extirpation. The biocontrol weevil consistently damaged the developing seeds
over the course of the study independent of changes in overall population size and variation in
the number of flowering individuals. The target species, Carduus nutans L. (musk thistle) is
generally absent near the study plots, which may limit the population levels of R. conicus that
can be sustained in this area. Although R. conicus utilizes C. ownbeyi as a host plant, the late
flowering period of this native thistle and the small size of the flower heads may limit the
demographic impact of R. conicus on C. ownbeyi.
Keywords: Carduus nutans; Cirsium ownbeyi; Colorado; Native plants; Non-target effects;
Rhinocyllus conicus
Saki Shimoia, Kanako Inouea, Hiroko Kitagawaa, Masanori Yamasakib, Seiya Tsushimac,
Pyoyun Parka and Kenichi Ikedaa. (a Laboratory of Stress Cytology, Graduate School of
Agricultural Science, Kobe University, Nada, Kobe 657-8501, Japan, b Food Resources
Education and Research Center, Graduate School of Agricultural Science, Kobe
University, 1348 Uzurano, Kasai, Hyogo 675-2103, Japan, c Natural Resources Inventory
Center, National Institute for Agro-Environmental Sciences, 3-1-3, Kannondai, Tsukuba,
Ibaraki 305-8604, Japan). Biological control for rice blast disease by employing
detachment action with gelatinolytic bacteria. Biological Control, Volume 55(2) (2010): 8591
We screened collagenolytic/gelatinolytic bacteria from rice leaves and soil which degraded the
fungal extracellular matrix to establish a novel biological control measure inhibiting germling
adhesion on the host plant surface against airborne fungal diseases such as rice blast disease
Magnaporthe oryzae B. Coch. Two different screening methods, i.e., screening from the leafassociated bacterial library and direct screening from leaf and soil with or without collagen
incubation, were conducted. Screening from the collagen treated material resulted in a higher
number of gelatinolytic isolates than without collagen treatment. The selected bacteria were
identified as Acidovorax, Sphingomonas, Chryseobacterium, and Pseudomonas genera by 16S
rDNA sequence. Based on treatment with EDTA and addition of divalent cations, four of the
five screened isolates tested produced a metalloproteinase. Furthermore, the enzymes produced
by Acidovorax and Sphingomonas sp. were categorized as calcium-dependent
metalloproteinases, and the enzymes produced by Chryseobacterium sp. were categorized as
calcium/zinc-dependent metalloproteinases. The screened bacterial culture showed inhibitory
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effects on spore adhesion on the plastic cover glass, and disease protective effects on rice. This
study suggests that bacteria inhibiting germling adhesion by phytopathogenic fungi may have
promise as a biological agent.
Keywords: Biological control; Magnaporthe oryzae; Adhesion; Extracellular matrix;
Metalloproteinase
P. Chitrampalama, 1, C.A. Coxa, T.A. Turinib and B.M. Pryora. (a Division of Plant
Pathology and Microbiology, Department of Plant Sciences, University of Arizona, Tucson,
AZ 85721, USA, b University of California Cooperative Extension, Fresno County, CA
93702, USA). Efficacy of Coniothyrium minitans on lettuce drop caused by Sclerotinia
minor in desert agroecosystem. Biological Control, Volume 55(2) (2010): 92-96
Field experiments were conducted over 2 years in Yuma County, Arizona and Imperial County,
California, to evaluate if increased application rates of a commercial formulation of
Coniothyrium minitans (Contans) were effective against lettuce drop caused by Sclerotinia
minor. The efficacy of C. minitans at varied application rates were compared to two field isolates
of Paenibacillus polymyxa and the chemical fungicide Boscolid (Endura). Two applications of
manufacture recommended rate of Contans (2.2 kg/ha) did not significantly reduce the incidence
of lettuce drop caused by S. minor, even though applications at this rate have been shown to be
very effective in controlling lettuce drop caused by Sclerotinia sclerotiorum. However, two
applications of high rates of Contans (6.6, 8.8, or 11 kg/ha), one at planting and one at postthinning, significantly reduced the incidence of lettuce drop in most trials. Two isolates of P.
polymyxa each applied at a rate of 9.4 L/ha (10 9 cfu/ml) were not effective in reducing the
incidence of lettuce drop. Two applications of Endura, one at thinning and one at 4 weeks postthinning, significantly reduced the incidence of lettuce drop in Yuma County, AZ, but not in
Imperial County, CA. In summary, successful management of lettuce drop caused by S. minor in
desert ecosystem could best be achieved with high application rates of C. minitans.
Keywords: Lettuce drop; Sclerotinia minor; Biological control; Coniothyrium minitans;
Paenibacillus polymyxa; Fungicide; Boscolid
Menelaos C. Stavrinidesa, b, Jesús R. Larac and Nicholas J. Millsa. (a Department of
Environmental Science, Policy and Management, Mulford Hall, University of California,
Berkeley, CA 94720-3114, USA, b Agricultural Research Institute (ARI), 1516 Nicosia,
Cyprus, c Department of Entomology, University of California, Riverside, USA).
Comparative influence of temperature on development and biological control of two
common vineyard pests (Acari: Tetranychidae). Biological Control, Volume 55(2) (2010):
126-131
We studied the effects of temperatures from 10 to 40 °C on development of the Pacific spider
mite, Tetranychus pacificus (McGregor), and the Willamette spider mite, Eotetranychus
willamettei McGregor (Acari: Tetranychidae), feeding on grape foliage. In addition, we
investigated the influence of temperatures from 10 to 37 °C on development of the western
predatory mite, Galendromus occidentalis (Nesbitt) (Acari: Phytoseiidae), feeding on T.
pacificus and evaluated the suitability of E. willamettei as prey for the predatory mite at 28 °C.
Using a non-linear development rate model we estimated that the lower threshold for
development of the three mites lay around 10 °C. T. pacificus was the most heat-resistant, with
its upper threshold for development at 40.3 °C, followed by G. occidentalis at 37.1 °C and E.
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willamettei at 31.0 °C. T. pacificus developed significantly more rapidly than E. willamettei
above 22.8 °C, whereas G. occidentalis developed significantly faster than either spider mite
from approximately 11 to 36 °C. G. occidentalis developed 5% faster when feeding on E.
willamettei than T. pacificus at 28 °C. These results confirm field observations linking E.
willamettei damage to cooler, coastal vineyards and early in the season in inland vineyards, and
T. pacificus infestations to hot vineyards in inland and coastal areas. Although T. pacificus seems
to be more heat tolerant than G. occidentalis, additional information on temperature effects on
adult life history details of the two mites is needed to fully evaluate G. occidentalis performance
at high temperatures.
Keywords: Tetranychus pacificus; Eotetranychus willamettei; Galendromus occidentalis;
Development rate; Temperature; Grapes; Biological control
L.A. Sandhama, T.H. Carrolla and F.P. Retiefa. (a Environmental Assessment Research
Group, School of Environmental Sciences, North-West University, Private Bag X6001,
Potchefstroom, South Africa). The contribution of Environmental Impact Assessment
(EIA) to decision making for biological pest control in South Africa – The case of Lantana
camara. Biological Control, Volume 55(2) (2010): 141-149
In many countries authorization for the release of biological control agents for invasive species
such as Lantana camara requires the consideration and evaluation of environmental impact and
risk assessment reports. In South Africa the release of biocontrol agents is subject mainly to
Environmental Impact Assessment, in terms of which various agents have been authorized for
release into the environment for the control of L. camara. However the quality of the EIA
reports that form the basis for decision making has not been evaluated. An EIA review package
adapted to the requirements of biological control agents was used to review the quality of six
approved EIA reports to gauge the contribution of EIA to decision making on the release of
these biological control agents. The main finding is that the quality of the reports is poor
measured against international best practice. The main weaknesses relate to the crux of EIA
which is impact identification, impact evaluation, scoping, mitigation measures and monitoring
programs. The value of EIA as a tool for Integrated Environmental Management of complex and
potentially high impact activities such as the release of biological control agents is found to be
less than required.
Keywords: Environmental Impact Assessment (EIA); Environmental Impact Assessment report
quality; Biological control; Decision making; Lantana camara
Gang Fua, b, Siliang Huangc,, Yunfeng Yea, Yongguan Wua, Zhenlu Cenb and Shanhai
Lina. (a College of Agriculture, Guangxi University, Nanning 530005, PR China, b
Microbiology Research Institute, Guangxi Academy of Agricultural Sciences, Nanning
530007, PR China, c College of Life Science and Technology, Nanyang Normal University,
Nanyang 473061, PR China). Characterization of a bacterial biocontrol strain B106 and
its efficacies on controlling banana leaf spot and post-harvest anthracnose diseases.
Biological Control, Volume 55(1) (2010): 1-10
An antagonistic bacterial strain B106 was isolated from the rhizospheric soil of a banana plant in
Nanning city, Guangxi, China, and identified as Bacillus subtilis based on its 16S rDNA
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sequence homology with the related bacteria from GenBank as well as physiological and
biochemical characters. The cultural conditions were optimized for enhancing the efficacy of the
antagonist against banana leaf spot caused by Pseudocercospora musae (teleomorph:
Mycosphaerella musicola) and post-harvest anthracnose by Colletotrichum musae. The
optimized cultural condition for strain B106 to express higher antagonistic activity against P.
musae was the combination of 31 °C, pH 6.0, EM medium and 5-day-incubation. However, the
optimized cultural condition for the bacterium to produce higher biomass was the combination of
31–34 °C, pH 6.5, EM medium and 3-day-incubation. The results based on greenhouse tests
showed that 72.3% efficacy of the antagonist on controlling the banana leaf spot disease was
obtained 10 days after pathogen inoculation. The efficacies of strain B106 (1 × 108 CFU ml−1) on
controlling both the banana leaf spot diseases in the field and the anthracnose disease at postharvest stage were 48.3% and 48.6%, respectively, under the optimized cultural condition for the
strain to express higher antagonistic activity. The experimental data indicated that the
antagonistic strain was a promising biocontrol agent against the banana diseases.
Research highlights
► A biocontrol strain (B106) of Bacillus subtilis with stronger antagonistic ability against
multiple pathogenic fungi causing banana leaf spot and post-harvest anthracnose was
characterized. ► The strain B106 was aproved to be a promising biocontrol agent against the
banana diseases based on the greenhouse and field trials. ► Successive applications of the
antagonist led to an escalation of control efficacy under field conditions. ► Optimization of
cultural conditions of the antagonist led to an enhanced efficacy in controlling both banana leaf
spot and post-harvest anthracnose diseases.
Keywords: Bacillus subtilis; Biological character; Musa; Banana leaf spot; Pseudocercospora
musae; Banana anthracnose; Colletotrichum musae
Pampapathy Gurulingappaa, Gregory A. Sword a, Gregory Murdochb and Peter A.
McGeea. (a School of Biological Sciences, The University of Sydney, NSW 2006, Australia, b
Faculty of Agriculture, Food and Natural Resources, The University of Sydney, NSW 2006,
Australia). Colonization of crop plants by fungal entomopathogens and their effects on two
insect pests when in planta. Biological Control, Volume 55(1) (2010): 34-41
Fungal entomopathogens can directly regulate populations of various insects. The
entomopathogen Beauveria bassiana can also endophytically colonize various plants.
Endophytic colonization by entomopathogens might be more widespread than currently realized
and may provide a source of indirect interactions between fungi and insects. We tested whether
some common entomopathogens could colonize six crop plants. We also assessed whether the
performance of two insects, Aphis gossypii and Chortoicetes terminifera, was affected by
entomopathogens in plants. The entomopathogens B. bassiana, Lecanicillium lecanii and
Aspergillus parasiticus individually colonized the leaves of all six crop plants when inoculated
as conidia. L. lecanii also readily colonized five different cultivars of cotton. When the
entomopathogens were present in the soil in which either cotton or wheat seedlings were grown,
A. parasiticus was subsequently isolated from the leaves, stem and roots of both plants and B.
bassiana from the leaves, stem and root of wheat only, whereas L. lecanii failed to colonize
either plant through the soil. Of the three entomopathogens tested, endophytic presence of A.
parasiticus reduced growth of cotton, but none reduced growth of wheat. Feeding by A. gossypii
on cotton leaves colonized by either B. bassiana or L. lecanii slowed aphid reproduction, and
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consumption of wheat leaves colonized by either B. bassiana or A. parasiticus slowed the
growth of C. terminifera nymphs. The life cycle of at least three entomopathogens potentially
includes plants. The presence of entomopathogens as endophytes can influence growth and
fecundity of insect herbivores, suggesting a possible role for endophytic entomopathogens in the
regulation of insect populations.
Keywords: Aphis gossypii; Aspergillus parasiticus; Beauveria bassiana; Chortoicetes
terminifera; Lecanicillium lecanii; Biological control; Endophyte; Entomopathogen; Fungal
ecology; Interactions
Juan Sorribas a and Ferran Garcia-María. (a Instituto Agroforestal Mediterráneo, Univ.
Politécnica de Valencia, Camino de Vera s/n, 46022 Valencia, Spain,). Comparative
efficacy of different combinations of natural enemies for the biological control of
California red scale in citrus groves. Biological Control, Volume 55(1) (2010): 42-48
The California red scale (CRS), Aonidiella aurantii, a worldwide citrus pest, has the
ectoparasitoid Aphytis melinus as its main natural control agent. Other natural enemies can
complement A. melinus in the pest control. For 3 years we studied the incidence of the
parasitoids and predators on CRS populations of 19 citrus groves divided in four groups
according to its parasitoid composition to determine which combination of natural enemies
reaches higher effectiveness in the biological control of CRS in field conditions. The parasitoids
species preferred different scale instars and different periods of the year for parasitism. In the
groves where A. melinus was present in high numbers, either alone or coexisting with Aphytis
chrysomphali, parasitism rates reached 22.4% on average, whereas parasitism rates were much
lower (11.5%) when A. chrysomphali was the dominant parasitoid. The best parasitism level was
achieved when these ectoparasitoids occurred together with the endoparasitoid Encarsia
perniciosi. The average annual mortality rate of A. aurantii was 73.6%. The analysis of dead
scales killed by Aphytis confirms the results obtained in parasitism of live scales. The more
abundant predators were Lestodiplosis aonidiellae and Rhyzobius lophantae. The incidence of
predators on the CRS populations was comparatively much lower.
Keywords: Aonidiella aurantii; Aphytis melinus; Aphytis chrysomphali; Encarsia perniciosi;
Parasitism; Parasitoid coexistence; Scale predators
Yasser Shabanaa, Daljit Singhb, 1, Loretta M. Ortiz-Ribbingc and Steven G. Hallettd.
(aDepartment of Plant Pathology, University of Florida, Gainesville, FL 32611, USA, b
Monsanto Company, 1512 NC 55 West, Mount Olive, NC 27709, USA, c University of
Illinois Extension, Macomb Extension Center, Macomb, IL 61455, USA, d Department
Botany & Plant Pathology, Purdue University, West Lafayette, IN 47907, USA).
Production and formulation of high quality conidia of Microsphaeropsis amaranthi for the
biological control of weedy Amaranthus species. Biological Control, Volume 55(1) (2010):
49-57
The fungal pathogen, Microsphaeropsis amaranthi, is under consideration as a bioherbicide for
the control of weeds in the genus Amaranthus. This organism has been shown to be virulent
against a number of important Amaranthus species but has not yet demonstrated sufficient
aggressiveness or reliability in the field to be commercially developed. We report a sequence of
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experiments evaluating a range of solid media for the production of high quality inoculum,
methodologies for the enhancement of aggressiveness in culture, and the effects of a variety of
spray adjuvants. Additionally, we report preliminary results testing the efficacy of the
bioherbicide applied as granules, prior to weed emergence. The fungus grew well and sporulated
profusely on a range of different solid substrates. Conidia produced on corn stover were larger
than those produced on other substrates, had thicker cell walls, and exhibited particularly high
aggressiveness. Repeated inoculation and re-isolation of the fungus from Amaranthus
tuberculatus plants increased its aggressiveness. In addition, application in Sunspray oils
resulted in improved disease impact under low moisture conditions. Preemergence application of
granular formulations, especially where the fungus was grown and applied in ground barley
grains, resulted in good control of emerging A. tuberculatus. Further progress has been made in
improving the M. amaranthi bioherbicide by refining the conditions for the production and
deployment of quality inoculum.
Keywords: Microsphaeropsis amaranthi (Ell. & Barth.); Amaranthus tuberculatus (Moq.) J. D.
Sauer, waterhemp; Bioherbicide; Integrated weed management
K. Dhileepana, M. Treviñoa, D. Baylissa, M. Saundersa, b, M. Shortusa, J. McCarthya, E.L.
Snowa and G.H. Walterb. (a Department of Employment, Economic Development &
Innovation, Biosecurity Queensland, Alan Fletcher Research Station, Sherwood,
Queensland 4075, Australia, b School of Integrative Biology, University of Queensland,
Brisbane, Australia). Introduction and establishment of Carvalhotingis visenda
(Hemiptera: Tingidae) as a biological control agent for cat’s claw creeper Macfadyena
unguis-cati (Bignoniaceae) in Australia. Biological Control, Volume 55(1) (2010): 58-62
Carvalhotingis visenda (Hemiptera: Tingidae) is the first biological control agent approved for
release against cat’s claw creeper Macfadyena unguis-cati (Bignoniaceae) in Australia. The
mass-rearing and field releases of C. visenda commenced in May 2007 and since then more than
half a million individuals have been released at 72 sites in Queensland and New South Wales. In
addition, community groups have released over 11,000 tingid-infested potted cat’s claw creeper
plants at 63 sites in Queensland. Establishment of C. visenda was evident at 80% of the release
sites after three years. The tingid established on the two morphologically distinct ‘long-pod’ and
‘short-pod’ cat’s claw creeper varieties present in Australia. Establishment was more at sites that
received three or more field releases (83%) than at sites that received two or less releases (73%);
and also at sites that received more than 5000 individuals (82%) than at sites that received less
than 5000 individuals (68%). In the field, the tingid spread slowly (5.4 m per year), and the
maximum distance of C. visenda incidence away from the initial release points ranged from 6 m
to approximately 1 km.
Keywords: Tingidae; Mass-rearing; Field release; Community groups; Establishment; Weed;
Biological control; Cat’s claw creeper; Australia
Yasser M. Shabanaa, 1, , R. Charudattana, Ayman H. Abou Tabla, 1, J. Pablo MoralesPayanb, Erin N. Rosskopfc and Waldemar Klassend. (a Department of Plant Pathology,
University of Florida, P.O. Box 110680, Gainesville, FL 3261, USA, b Department of Crops
and Agro-Environmental Sciences, University of Puerto Rico – Mayaguez Campus, P.O.
Box 9030, Mayaguez, PR 00681, Puerto Rico, c USDA, ARS, USHRL, 2001 South Rock
Road, Fort Pierce, FL 34945, USA, d Tropical Research and Education Center, 18905 SW
280 St., P.O. Box 111569, Homestead, FL 33031, USA). Production and application of the
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bioherbicide agent Dactylaria higginsii on organic solid substrates. Biological Control,
Volume 54(3) (2010): 159-165
Purple nutsedge and yellow nutsedge are serious weeds in Florida and in many parts of the
world. Dactylaria higginsii is a promising bioherbicide candidate for these weeds. This fungus
does not sporulate in liquid culture. Thus, for mass production of D. higginsii, 19 solid substrates
were tested, including dried, cut culms or foliage of 14 different plants prepared as hays,
sugarcane bagasse, a commercial peat-based microbe carrier (BioAPT), and two recycled papers
(kraft paper and newspaper). These substrates were tested alone or amended either with 0.01%
indole butyric acid (IBA), which enhances growth and/or sporulation of D. higginsii, potato
dextrose broth (PDB) for nutrient amendment, or PDB + IBA. Yield of D. higginsii conidia
produced on these substrates was measured 4 and 12 weeks after inoculation. Conidia were
tested for virulence on purple and yellow nutsedges in the greenhouse. Hays without
amendments or amended with PDB yielded more conidia which were also more virulent than
those produced on hays amended with IBA. Conidial yields were highest when the fungus was
grown on purple nutsedge hay without amendments for 4 weeks but conidia produced on this
medium had low virulence. Conidia produced on sorghum × sudangrass and cogongrass hays
were slightly larger and thicker walled than those produced on other substrates. Conidia
produced on sorghum × sudangrass were the most virulent on nutsedge seedlings. Purple
nutsedge was more susceptible to D. higginsii than yellow nutsedge. Cogongrass and
sorghum × sudangrass hay substrates offer a suitable and easy medium for large-scale production
of D. higginsii.
Keywords: Spore production; Organic substrates; Solid substrates; Dactylaria higginsii;
Bioherbicides; Nutsedge
Z. Ipek Ekmen a, b, Selcuk Hazirb, Ibrahim Cakmakc, Nurdan Ozera, Mehmet Karagozc and
Harry K. Kayad. (a Hacettepe University, Faculty of Science, Department of Biology, 06800
Beytepe-Ankara, Turkey, b Adnan Menderes University, Faculty of Arts and Science,
Department of Biology, 09010 Aydin, Turkey, c Adnan Menderes University, Faculty of
Agriculture, Department of Plant Protection, 09010 Aydin, Turkey, d Department of
Nematology, University of California, One Shields Avenue, Davis, CA 95616, USA).
Potential negative effects on biological control by Sancassania polyphyllae (Acari:
Acaridae) on an entomopathogenic nematode species. Biological Control, Volume 54(3)
(2010): 166-171
Sancassania polyphyllae (Acari: Acaridae) is associated with larvae of the white grub,
Polyphylla fullo (Coleoptera: Scarabaeidae), and will feed on the infective juveniles of
entomopathogenic nematodes in the families Steinernematidae and Heterorhabditidae which are
important biological control agents of soil insect pests. We conducted laboratory studies to
determine the potential negative effects this mite species might have on biological control of soil
insect pests. Our objectives in this study were to (1) determine the response of S. polyphyllae
adult mites to a nematode-killed insects on agar, (2) evaluate the predation by mites on
Steinernema feltiae infective juveniles from nematode-killed insects on agar and in soil, and (3)
assess predation efficiency of the mite on the infective juveniles in the soil. On agar, we found
(1) significantly more adult female mites near or on a nematode-killed Ceratitis capitata
(Diptera: Tephritidae) larva than near or on the freeze-killed larva or a bamboo mimic suggesting
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that a chemical or an odor from the nematode-killed larva attracted the mites, and (2) 10 mites
consumed 96% of infective juveniles that emerged from an insect cadaver. In soil with a
nematode-killed insect, the average number of infective juveniles recovered was <30 when mites
were present, whereas the average number of infective juveniles recovered was >375 when the
mites were absent. When the infective juveniles alone were placed in different depths in relation
to the mites in the soil column for 4 and 10 days, S. polyphyllae was not as efficient at finding
the infective juveniles when they were separated from each other in the soil lending support to
the idea that the mites were cueing in on the cadaver as a food resource. Our data suggest that
emerging infective juveniles from an insect cadaver in the soil in the presence of S. polyphyllae
can adversely affect biological control because of nematode consumption by the mites.
Keywords: Insect-parasitic nematode; Nematophagous mite; Polyphylla fullo; Steinernema
feltiae; White grub
Josep A. Jacasa, Bryan J. Ulmerb, Rita E. Duncancand Jorge E. Peñac. (a Universitat Jaume
I, Departament de Ciències Agràries i del Medi Natural, Campus del Riu Sec, E-12071
Castelló de la Plana, Spain, b Syngenta Crop Protection, 408 Herzog Drive, Watertown, SD
57201, USA, c University of Florida, Department of Entomology and Nematology, Tropical
Research and Education Center, 18905 SW 280th Street, Homestead, FL 33031, USA). The
role of Brachyufens osborni (Hymenoptera: Trichogrammatidae) in the classical biological
control program against Diaprepes abbreviatus (Coleoptera: Curculionidae) in Florida.
Biological Control, Volume 54(3) (2010): 213-220
Brachyufens osborni is an indigenous egg parasitoid of weevil species laying concealed eggs in
Florida. Diaprepes abbreviatus, an exotic weevil pest of different crops in the southern USA, has
been reported as a host for B. osborni. In this study we investigated the interaction between B.
osborni and D. abbreviatus as well as other hosts including Pachnaeus litus and Artipus
floridanus. The thermal requirements of B. osborni and the interaction between this species and
three other weevil parasitoids introduced in a classical biological control program against D.
abbreviatus (Aprostocetus vaquitarum, Haeckeliania sperata and Quadrastichus haitiensis) were
also examined in laboratory studies. Although B. osborni attacked eggs of all weevil species
tested, it could not complete development on D. abbreviatus. The three exotic parasitoids did
successfully develop on both P. litus and D. abbreviatus eggs, though our results showed that P.
litus should not be considered as an alternative host for the introduced parasitoids during winter
in central Florida. Because B. osborni cannot complete development on D. abbreviatus, it has
never been recovered from field collected hosts, and its effect on D. abbreviatus in the field
remains ignored. This study demonstrates that although B. osborni could not successfully
develop in D. abbreviatus, it can inflict important mortality to it and suggests that B. osborni
could impact the establishment of introduced D. abbreviatus egg parasitoids.
Keywords: Pachnaeus litus; Artipus floridanus; Aprostocetus vaquitarum; Haeckeliania
sperata; Quadrastichus haitiensis; Citrus IPM; Alternative hosts; Indigenous parasitoid;
Development
Ulrike Kraussa1, Eduardo Hidalgoa, Roy Batemana, 2, Valex Adonijaha, Claudio Arroyoa,
Johnny García a, Jayne Croziera, Neil A. Browna, b, G. Martijn ten Hoopena and Keith A.
Holmesc, 1. (a CABI Caribbean and Latin America (CLA)-Costa Rica, c/o Centro
Agronómico Tropical de Investigación y Enseñanza (CATIE), 7170 Turrialba, Costa Rica,
b
Department of Biology and Biochemistry, University of Bath, Claverton Down, Bath BA2
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7AY, UK, c CABI E-UK, Silwood Park, Buckhurst Rd., Ascot, Berks. SL5 7TA, UK).
Improving the formulation and timing of application of endophytic biocontrol and
chemical agents against frosty pod rot (Moniliophthora roreri) in cocoa (Theobroma cacao).
Biological Control, Volume 54(3) (2010): 230-240
Frosty pod rot (FPR), caused by Moniliophthora roreri, reduces yields of cocoa (Theobroma
cacao) by over 80% within a few years of disease outbreak. Both biological and chemical
control approaches are being developed to supplement cultural management. Our objectives
were to optimize the agent(s), their formulation and application regime for FPR control in Costa
Rica. In order to economize scarce resources for field research, we opted for an iterative
optimization of treatments. We aimed to (partly) replace copper hydroxide of proven efficacy
with two systemic agents, the coevolved endophyte Trichoderma ovalisporum and the oxathiin
flutolanil, and assessed four stickers for improving the agents’ performance. Over 3 years, we
selected effective agents and their combinations: eight of 18 treatments increased yields.
Orthogonal contrasts extracted three general trends: (1) Copper should be applied in water,
whereas the systemic agents were best formulated with a sticker. There was no difference
between the stickers BreakThru and NP-7. (2) If the first rule was observed, a switch from
systemic agent to the contact fungicide in mid season was beneficial. The optimum timing for
this change requires further definition. (3) T. ovalisporum-containing agents controlled black pod
better than flutolanil-based ones; both systemic agents were equally effective in controlling the
more severe FPR. We discuss potential benefits of switching agents in the context of organic
agriculture and argue that coevolved endophytes may be particularly suited for the classical
biocontrol of Moniliophthora spp. in cocoa planted outside its South American centre of origin.
Keywords: Biological control; Classical biocontrol; Cocoa; Delivery system; Endophytes;
Formulation; Fungicides; Moniliophthora roreri; Theobroma cacao; Trichoderma ovalisporum
R. Loughnera, K. Wentwortha, G. Loeba and J. Nyrop a. (a Cornell University, New York
State Agricultural Experiment Station, Department of Entomology, Barton Lab, 630 W.
North St., Geneva, NY 14456, USA). Influence of leaf trichomes on predatory mite density
and distribution in plant assemblages and implications for biological control. Biological
Control, Volume 54(3) (2010): 255-262
Non-glandular trichomes on leaves or stems are strongly positively correlated with the
abundance of many predatory phytoseiid mite species. Some perennial fruit crops have few or no
trichomes and overcoming this limitation of leaf habitat for natural enemy mites could improve
biological control of pest mites in agricultural crops. This study evaluated whether juxtaposing
plants with and without trichomes will promote more abundant natural enemies throughout an
ensemble of plants. We first asked whether the pattern of increased phytoseiid retention with
higher trichome densities on a single leaf “scales up” to larger plantings. For three patch sizes (1,
4 or 16 plants) of two grape varieties inoculated with phytoseiids, no strong effect of patch size
on Typhlodromus pyri Scheuten abundance was observed in the trichome-rich Baco plantings or
in the trichome-free Dechaunac plantings. No predator populations established in Dechaunac
plantings of any size. Second, we asked whether the addition of a plant with leaf trichomes
within a row (“array”) of plants lacking leaf trichomes can increase phytoseiid density
throughout arrays. In both a greenhouse and a field experiment, predatory mites moved onto and
established on a neighboring plant only if that plant had trichomes; phytoseiids rapidly dispersed
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from trichome-free plants even when the plant was the one inoculated with predators. The
overall number of phytoseiids decreased over time in ensembles that included both trichome-rich
and trichome-free plants in the greenhouse and the field experiments, clearly indicating that for
biological control programs to be successful, all plants must express trichomes.
Keywords: Non-glandular trichomes; Phytoseiid; Domatia; Habitat complexity; Leaf hairs;
Typhlodromus pyri
Melissa R. Martina, Philip W. Tippingb, K.R. Reddya, Samira H. Daroubc and Katrina M.
Robertsa, 1. (a University of Florida, Department of Soil and Water Science, 106 Newell
Hall, P.O. Box 110510, Gainesville, Florida 32611, USA, b United States Department of
Agriculture, Agricultural Research Service, Invasive Plant Research Laboratory, 3225
College Avenue, Fort Lauderdale, Florida 33314, USA, c University of Florida, Everglades
Research and Education Center, 3200 East Palm Beach Road, Belle Glade, Florida 33430,
USA). Interactions of biological and herbicidal management of Melaleuca quinquenervia
with fire: Consequences for ecosystem services. Biological Control, Volume 54(3) (2010):
307-315
Exotic plant species invasion can alter ecosystem nutrient dynamics and natural disturbance
patterns. The Australian tree Melaleuca quinquenervia has extensively invaded the Florida
Everglades and is currently being suppressed using mechanical, herbicidal, and biological
control management strategies. While these methods have been evaluated based on reductions in
density and abundance of the target weed, other factors should be considered including
consequences for ecosystem nutrient storages and interactions with natural disturbances such as
fire. We hypothesized that the choice of management tactics, namely herbicidal or biological
control, would differentially influence the quantity and availability of soil nutrients before and
after a seasonal fire. The management of M. quinquenervia with a herbicide reduced the aboveand belowground storage of nutrients both before and after a fire compared to a non-invaded
area, while biological control increased storage. There were no differences in nitrogen
availability between sites (non-invaded, herbicide, biological control) in the 0–5 cm or 5–15 cm
soil depths before or after the fire. Pre-fire phosphorus availability was highest in the noninvaded site in the 0–5 cm soil depth and in the biological control site in the 5–15 cm soil depth.
However, phosphorus availability was highest at both depths in the herbicide site post-fire.
Biological control of M. quinquenervia using insect herbivores has proven to be effective at
controlling plant growth and reproduction. The results of this study suggest that this method may
have less of an impact on nutrient storage and cycling than herbicides.
Keywords: Fire; Invasion; Exotic; Nutrient; Melaleuca quinquenervia
Yuanyuan Zonga, b, Jia Liua, b, Boqiang Lia, Guozheng Qina and Shiping Tiana. (a Key
Laboratory of Photosynthesis and Environmental Molecular Physiology, Institute of
Botany, Chinese Academy of Sciences, Beijing 100093, China, b Graduate School of
Chinese Academy of Sciences, Beijing 100049, China). Effects of yeast antagonists in
combination with hot water treatment on postharvest diseases of tomato fruit. Biological
Control, Volume 54(3) (2010): 316-321
Hot water treatment (HWT) and two yeast antagonists, Candida guilliermondii and Pichia
membranaefaciens were investigated separately and together for controlling Botrytis cinerea,
and natural infection in tomato fruit stored at 20 °C. Applied separately, both HWT and
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antagonists inhibited decay caused by B. cinerea, and natural infection. The combination of
antagonists and HWT showed better control efficacy. Application of HWT did not affect the
growth of C. guilliermondii and P. membranaefaciens in tomato wounds, while HWT induced
significant increase in the activities of phenylalanine ammonia-lyase (PAL), chitinase (CHI) and
β-1,3-glucanase in fruit. The mechanism by which HWT enhanced the biocontrol efficacy of the
antagonistic yeasts may be related to the elicitation of biochemical defense responses in tomato
fruit. The combination of antagonistic yeasts and HWT could be a promising method for the
control of postharvest diseases of tomato fruit.
Keywords: Hot water treatment; Tomato fruit; Botrytis cinerea; Candida guilliermondii; Pichia
membranaefaciens
Han Qiao Hua, Xin Shen Lib, 1, and Hong Hea. (a Department of Biotechnology, Agricultural
College, Guangdong Ocean University, Zhanjiang, Guangdong Province 524088, China, b
Department of Plant Pathology, College of Natural Resources and Environment, South
China Agricultural University, Guangzhou 510640, China). Characterization of an
antimicrobial material from a newly isolated Bacillus amyloliquefaciens from mangrove for
biocontrol of Capsicum bacterial wilt. Biological Control, Volume 54(3) (2010): 359-365
Understanding the mechanisms of the antagonistic endophytic bacteria is helpful in controlling
plant diseases. An endophytic bacterium, Bg-C31, from mangrove was found to be antagonistic
to some fungal and bacterial pathogens of plants and to be effective in the biocontrol of
Capsicum bacterial wilt in pot and field trials. Bg-C31 was identified as Bacillus
amyloliquefaciens by biochemical and physiological tests as well as sequences of 16S rDNA and
the LCI gene. The antimicrobial substance produced by Bg-C31 was identified as a protein,
which is resistant to protease k and heat, by ammonium sulfate precipitation and butanol
extraction. The antagonistic gene was located in the chromosome by plasmid curing. A 29 kDa
fusion protein of the LCI gene was expressed. Antimicrobial activity of the fusion protein to
Ralstonia solanacearum was detected on gels in situ, indicating that the LCI gene could
potentially be used to produce transgenic plants that are resistant to bacterial infection.
Keywords: Endophytic bacteria; Heterologous expression; Mangrove; Ralstonia solanacearum
Shenandoah R. Marra, Steve A. Johnsonb, c, Arnold H. Haraa and Monica E. McGarrityc.
(aBeaumont Agricultural Research Center, College of Tropical Agriculture and Human
Resources, University of Hawaii at Mānoa, 875 Komohana Street, Hilo, HI 96720-4037,
USA, b Department of Wildlife Ecology, University of Florida Institute of Food and
Agricultural Sciences, 110 Newins-Ziegler Hall, P.O. Box 110430, Gainesville, FL 326110430, USA, c Gulf Coast Research and Education Center, University of Florida Institute of
Food and Agricultural Sciences, 1200 North Park Road, Plant City, FL 33563-1540, USA).
Preliminary evaluation of the potential of the helminth parasite Rhabdias elegans as a
biological control agent for invasive Puerto Rican coquís (Eleutherodactylus coqui) in
Hawaii. Biological Control, Volume 54(2) (2010): 69-74
In Hawaii, the extremely loud mating calls of invasive Puerto Rican coquís (Eleutherodactylus
coqui Thomas) depress real estate values in infested areas and reduce tourist appeal, with
significant economic repercussions. Measures required to prevent inter-island transport of frogs
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also result in substantial costs for the floriculture industry. Classical biological control has been
used successfully for over 100 years to combat invasive insects in Hawaii, and there is
considerable interest in developing similar controls for coquís. Since Hawaii lacks native
amphibian and reptile faunas (with the exception of marine species), the risk of unintended
effects of a biological control agent on non-target species would be minimal. We identified
Rhabdias elegans Gutierrez, a helminth parasite of native Puerto Rican populations of E. coqui
that is not found in introduced Hawaiian populations, as a prime candidate for investigation as a
potential biological control. We conducted laboratory experiments to evaluate overt effects of R.
elegans on growth, survival, and locomotory performance of E. coqui from Hawaii.
Experimental infection with R. elegans did not directly affect growth, survival, or endurance of
E. coqui maintained under optimal laboratory conditions, but significantly reduced initial
locomotory burst performance. We suggest that R. elegans holds limited potential as a biological
control agent for eradication of E. coqui, but warrants additional investigation under more
natural conditions of its potential for use as a management tool.
Keywords: Eleutherodactylus coqui; Rhabdias elegans; Anuran; Invasive; Biological control;
Lung nematode; Growth; Survival; Locomotory performance
George N. Mbataa and David I. Shapiro-Ilanb. (a Department of Biology, Fort Valley State
University, 1005 University Drive, Fort Valley, GA 31030, USA, b USDA, Agricultural
Research Service, Southeastern Fruit and Tree Nut Research Laboratory, 21 Dunbar
Road, Byron, GA 31008, USA). Compatibility of Heterorhabditis indica (Rhabditida:
Heterorhabditidae) and Habrobracon hebetor (Hymenoptera: Braconidae) for biological
control of Plodia interpunctella (Lepidoptera: Pyralidae). Biological Control, Volume 54(2)
(2010): 75-82
The potential for integrating the application of Heterorhabditis indica Poinar, Karunakar, and
David (Homl strain) and release of Habrobracon hebetor (Say) in the management of the
Indianmeal moth, Plodia interpunctella (Hübner), was investigated in the laboratory. A
combination of the nematode and the parasitoid was observed to increase the mortality of P.
interpunctella. The interaction between the nematodes and parasitoids was not antagonistic but
could possibly be additive or synergistic. Release of parasitoids or application of nematodes
alone generated between 62.25% and 71.25% mortality of the P. interpunctella larvae whereas
combination of the two resulted in 98.0–99.25% mortality. The nematode was found to be
virulent to the larvae of the parasitoid but not to the pupae and the adults. Adult female
parasitoids that were exposed to both uninfected and nematode-infected P. interpunctella larvae
in a free-choice arena were unable to distinguish between the two. In contrast, infective juvenile
nematodes preferentially infected parasitized host larvae compared with healthy non-parasitized
host larvae. Nematode reproduction was not significantly different in parasitized and nonparasitized host larvae. The combined application of H. indica and H. hebetor for the control of
P. interpunctella may be beneficial if the detrimental effects of the nematode on the parasitoid
can be minimized through optimum timing.
Keyword: Biological control; Entomopathogenic nematodes; Heterorhabditis indica; Plodia
interpunctella; Habrobracon hebetor; Stored-products
R. Manikandana, D. Saravanakumara, L. Rajendrana, T. Raguchandera and R.
Samiyappana. (a Department of Plant Pathology, Centre for Plant Protection Studies,
Tamil Nadu Agricultural University, Coimbatore 641 003, India). Standardization of liquid
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formulation of Pseudomonas fluorescens Pf1 for its efficacy against Fusarium wilt of
tomato. Biological Control, Volume 54(2) (2010): 83-89
Pseudomonas fluorescens strain Pf1 is studied as an effective biocontrol agent for the
management of plant diseases and plant growth-promoting bacteria. Previous findings from our
research group demonstrated that talc-based P. fluorescens Pf1 formulation effectively reduced
several plant diseases in addition to promoting plant growth. The modernization of agrotechniques necessitates the development of a new formulation where liquid inoculants can play a
significant role. Different chemicals such as trehalose, polyvinylpyrrolidone and glycerol were
tested for the development of liquid formulation. Among these, glycerol amendment maintained
the greater population level of P. fluorescens Pf1 up to 6 months of storage. Further, a study was
conducted to standardize the dose of liquid-based formulation of Pf1 for seed treatment and
seedling dip. An application of 10 ml kg−1 of seeds and 150 ml ha−1 of seedlings was found to be
optimum for seed treatment and seedling root dip, respectively. The growth-promoting and
antagonistic activities of Pf1 cultures of different ages were found to be greater up to 180 days of
storage without much loss in viability of cells. The combination of seed treatment, seedling dip
and soil drenching of liquid formulation recorded the minimum disease incidence of Fusarium
wilt on tomato under glasshouse (17.33%) and field (4.81%) conditions. In addition, the liquid
formulation increased the tomato fruit yield compared to untreated control under glasshouse and
field conditions. Thus, this study offered successful technology for development of a liquidbased bioformulation P. fluorescens Pf1.
Keywords: Fusarium; Liquid formulation; Pseudomonas fluorescens; Population; Survival
ability
David O. Simelane a, b. (a Weeds Research, Agricultural Research Council-Plant Protection
Research Institute, Private Bag X134, Queenswood 0121, South Africa, b Department of
Zoology, University of Cape Town, P/Bag Rondebosch, 7701 Cape Town, South Africa).
Potential impact of an introduced root-feeding flea beetle, Longitarsus bethae, on the
growth and reproduction of an invasive weed, Lantana camara. Biological Control, Volume
54(2) (2010): 114-118
A root-feeding flea beetle, Longitarsus bethae Savini & Escalona (Chrysomelidae: Altcinae),
was introduced into South Africa to complement the impact of the above-ground insect agents
already established on Lantana camara L. (Verbenaceae). To estimate the potential effectiveness
of L. bethae for biological control of L. camara, growth of various plant components were
measured under different levels of abundance of the insect under quarantine glasshouse and
semi-field conditions. Populations of L. bethae larvae that developed in previously-sterilized soil
from initial cohorts of 200 and 300 eggs per plant significantly stunted the growth of L. camara,
causing reductions in the number of leaves, stem height, stem diameter, above-ground dry-mass,
and below-ground dry-mass, of up to 54%, 21%, 31%, 34% and 40%, respectively. Compared
with the controls, the larval population resulting from an inoculum of 100 eggs per plant usually
had no statistically significant effect on plant growth. The degree of root damage caused by the
larvae was directly proportional to the number of eggs added and to the number of adults that
emerged. Under semi-field conditions, cumulative herbivory by L. bethae adults and larvae
during a six-month period caused severe leaf and root damage, resulting in a cumulative decline
of 148% in flower production. Overall, the ability of L. bethae to both directly suppress root
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growth and indirectly suppress leaf production, stem growth and flower production of L.
camara, indicates that this flea beetle has the potential to make a considerable impact on the
weed’s invasiveness in South Africa.
Keywords: Root damage; Impact assessment; Biological control; Chrysomelidae; Alticinae;
Verbenaceae
T. Tuovinena and I. Lindqvista. (a MTT Agrifood Research Finland, Plant Production
Research, FI-31600 Jokioinen, Finland). Maintenance of predatory phytoseiid mites for
preventive control of strawberry tarsonemid mite Phytonemus pallidus in strawberry plant
propagation. Biological Control, Volume 54(2) (2010): 119-125
Effective means for the control of the strawberry tarsonemid mite, Phytonemus pallidus, are
needed for organic strawberry plant production. To study the effect of predatory mites as a
preventive control tool of P. pallidus, four species of predatory mites were released on mite-free
strawberry plants in a greenhouse experiment. Phytoseiid mites were fed by scattering cattail
pollen on leaves until the artificial infestation of the strawberry tarsonemid mite took place
6 weeks later. Population dynamics of predatory and phytophagous mites and thrips were
monitored every second week by sampling leaves, runners and whole plants. The predatory mite
species Anthoseius rhenanus, Euseius finlandicus and Neoseiulus cucumeris successfully
reproduced and remained on plants when fed with pollen, whereas Neoseiulus barkeri failed to
reproduce before the introduction of P. pallidus. After the artificial infestation of P. pallidus and
the termination of pollen feeding, A. rhenanus, N. cucumeris and N. barkeri were able to control
the build-up of tarsonemid mite populations for a period of 3 months. A. rhenanus and N.
cucumeris were found to be the most promising preventive predators against P. pallidus. At the
end of the study N. cucumeris and N. barkeri replaced E. finlandicus and A. rhenanus, and were
able to form mixed populations when prey mites were richly available. However, the phytoseiid
mite species used in this study could not prevent the development of the natural infestation of the
two-spotted spider mite, Tetranychus urticae, after the initial study was terminated.
Keywords: Anthoseius rhenanus; Euseius finlandicus; Neoseiulus barkeri; Neoseiulus
cucumeris; Biological control; Organic production
Junjiao Lua, Longlong Zhaoa, Ruiyan Maa, Pingping Zhanga, Renjun Fanb and Jintong
Zhangc. (a College of Agriculture, Shanxi Agricultural University, Taigu Shanxi 030801,
PR China, b Institute of Plant Protection, Shanxi Academy of Agricultural Sciences,
Taiyuan, Shanxi 030031, PR China, c College of Arts and Sciences, Shanxi Agricultural
University, Taigu Shanxi 030801, PR China). Performance of the biological control agent
flea beetle Agasicles hygrophila (Coleoptera: Chrysomelidae), on two plant species
Alternanthera philoxeroides (alligatorweed) and A. sessilis (joyweed). Biological Control,
Volume 54(1) (2010): 9-13
Agasicles hygrophila has been used as a biological control agent on invasive alligatorweed,
Alternanthera philoxeroides in China. We conducted tests to determine the impact of A.
hygrophila on the non-target species A. sessilis and examined the developmental differences of
A. hygrophila raised on these two plant species to assess the ecological and environmental safety
of the introduced A. hygrophila in China. No significant differences were detected in the
developmental timing of A. hygrophila from larvae to adults, in larval hatching, and in pupal
fresh weight in three treatments: A. hygrophila reared on A. philoxeroides through all life stages;
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A. hygrophila larvae reared on A. sessilis but pupated in the stems of A. philoxeroides; and A.
hygrophila reared on A. sessilis through all life stages. However, when A. hygrophila larvae
were reared on A. sessilis but pupated in the stems of A. philoxeroides, they had a significantly
longer preoviposition period, lower pupation rate, and lower fecundity than those in other two
treatments. The demographic parameters examined indicated that lower fecundity (GRR, R0) and
intrinsic rate of natural increase (rm = 0.06), but longer doubling time (Td) were found in A.
hygrophila larvae reared on A. sessilis but pupated in the stems of A. philoxeroides compared to
the other two treatments (rm = 0.11). Ultimately, A. hygrophila has limited effects on the nontarget A. sessilis and is considered safe to the ecosystem. Moreover, A. sessilis would provide a
marginally suitable host for A. hygrophila in regions where the two species intermingle.
Keywords: Agasicles hygrophila; Alternanthera philoxeroides; Alternanthera sessilis; Nontarget plant; Life history; Biological control; Biosafety
Pushpa G. Sotia and John C. Volinb. (a Department of Biological Sciences, Florida Atlantic
University, Davie, FL 33314, USA, b Department of Natural Resources and the
Environment, University of Connecticut, Storrs, CT 06269, USA). Does water hyacinth
(Eichhornia crassipes) compensate for simulated defoliation? Implications for effective
biocontrol. Biological Control, Volume 54(1) (2010): 35-40
Biocontrol agents of water hyacinth (Eichhornia crassipes), one of the most ubiquitous invasive
aquatic species in the world, were introduced in the waterways of Florida, USA, more than
30 years ago but have not been as successful as expected. The high nutrient, high light, warm
year-round temperatures and lack of natural predators provide an optimal growth environment
for the plant. The current study was designed to test if a compensatory response by the water
hyacinth plants to low levels of biomass removal was one of the reasons for the ineffectiveness
of biocontrol agents in the successful control of water hyacinth. The plants were exposed to two
levels of nutrient (high and low) and three levels (0%, 10% and 80%) of simulated herbivory
treatment. The effect of the nutrient and repeated (i.e., chronic) defoliation treatments was
determined after 6 weeks. Plants with 10% defoliation did not show any significant difference
from control plants in biomass allocation or relative growth rate (RGR) in either nutrient
concentration, while 80% defoliation caused a significant decrease in the final RGR under high
and low nutrient treatments. High nutrient treatment resulted in higher RGR and allocation to
asexual reproduction resulting in higher biomass accumulation compared to the low nutrient
treatment, which had higher root growth and allocation to sexual reproduction. Results from this
study indicate that water hyacinth can fully compensate for low levels of continuous defoliation
regardless of the nutrient concentration, which has implications and important considerations for
biocontrol strategies.
Keywords: Eichhornia crassipes; Water hyacinth; Invasive species; Simulated herbivory;
Relative growth rate; Photosynthesis; Allocation; Specific leaf area; Leaf mass ratio;
Compensation; Neochetina eichhorniae; Neochetina bruchi
Louela A. Castrilloa, Michael H. Griggsb, Houping Liuc, 1, Leah S. Bauerc, d and John D.
Vandenbergb. (a Department of Entomology, Cornell University, Ithaca, NY 14853, USA, b
USDA ARS, Robert W. Holley Center for Agriculture and Health, Ithaca, NY 14853, USA,
c
Department of Entomology, Michigan State University, East Lansing, MI 48824, USA, d
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USDA Forest Service, Northern Research Station, East Lansing MI 48823, USA). Assessing
deposition and persistence of Beauveria bassiana GHA (Ascomycota: Hypocreales) applied
for control of the emerald ash borer, Agrilus planipennis (Coleoptera: Buprestidae), in a
commercial tree nursery. Biological Control, Volume 54(1) (2010): 61-67
Determining the deposition and field persistence of mycoinsecticides is essential in the
development of effective and economical application strategies, including specifically the timing
and frequency of spray applications. In this study we used three methods to evaluate the
persistence of Beauveria bassiana strain GHA applied for control of the emerald ash borer
(EAB), Agrilus planipennis, an invasive pest attacking ash trees, Fraxinus spp., in North
America. Fungal inocula present on ash bark and leaves, collected at 1, 7 and 14 days after
spraying, were quantified by use of molecular (real-time PCR assay) and culture-based methods
(semi-selective wheat germ dodine agar). We also assayed fungus-sprayed leaves and bark
against adult beetles to determine whether the level of inocula persisting in the field was
sufficient to affect beetle survival. Our data quantified deposition of B. bassiana and
documented fungal persistence. We observed significant decline in recovery of colony-forming
units of B. bassiana within 1 week of application. The decline was more pronounced on leaves
than on bark, and was also evident in loss of virulence of treated substrates to adult EAB with
increasing time after application. However, sufficient inocula persisted on bark and leaves for 7-14 days to cause 40--57% and 17--38% mortality, respectively, making pre-emergent sprays a
practical means to target adults during emergence, pre-oviposition feeding, or oviposition.
Keywords: Fraxinus spp.; Invasive insect; Entomopathogenic fungus; Microbial control; Realtime PCR
Q, M. Grodowitzr, T.A. Heardi, M.P. Hilll, J.H. Hoffmanns, J. Hubert, M. Julieni, M.T.K.
Kairou, M. Kenisv, P. Masonw, J. Medalm, R. Messingx, R. Millery, A. Moorey, P.
Neuenschwanderz, R. Newmanaa, H. Norambuenaab, W.A. Palmerac, R. Pembertonc, A.
Perez Panduroad, P.D. Prattc, M. Rayamajhic, S. Salomae, D. Sandsi, S. Schooleri, M.
Schwarzländerag, A. Sheppardf, R. Shawaf, P.W. Tippingc and R.D. van Klinkeni .
(aPSIS/Entomology, University of Massachusetts, Fernald Hall, Amherst, MA 01003, USA,
b
USDA-ARS, Exotic and Invasive Weeds Research Unit, Albany, CA 94710, USA, c
Invasive Plant Research Laboratory, ARS, USDA, 3225 College Avenue, Fort Lauderdale,
FL 33314, USA, d Department of Entomology, University of California, Riverside, CA
92521, USA, e Entomology & Wildlife Ecology, University of Delaware, Newark, DE 19716,
USA, f CSIRO Entomology, G.P.O. Box 1700, Canberra, ACT 2601, Australia, g Center for
Conservation and Biodiversity, University of Connecticut, Storrs, CT 06269-3043, USA, h
Department of Natural Resources, Fernow Hall, Cornell University, Ithaca, NY 14853,
USA, i CSIRO Entomology, 120 Meiers Road, Indooroopilly, Qld 4068, Australia, j
Department of Plant Sciences, University of Rhode Island, Kingston, RI 02881, USA, k
Fundación Charles Darwin, Puerto Ayora, Santa Cruz, Galapagos Islands, Ecuador, l
Department of Zoology and Entomology, Rhodes University, P.O. Box 94, Grahamstown
6140, South Africa, m Department of Entomology & Nematology, University of Florida,
Gainesville, FL 32611-0620, USA, n Invasion Ecology and Biocontrol Lab, Wuhan
Botanical Garden/Institute, Chinese Academy of Sciences, Moshan, Wuhan, Hubei
Province 430074, China, o Landcare Research, P.O. Box 40, Lincoln 7640, New Zealand, p
USDA-ARS, Beneficial Insects Introduction Res., 501 S. Chapel St., Newark, DE 19713,
USA, q USDA-ARS, Beneficial Insects Res. Unit, 2413 E. Hwy. 83, Weslaco, TX 78596,
USA, r US Army Engineer Research and Development Center, Vicksburg, MS 39180, USA,
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Zoology Department, University of Cape Town, Rondebosch 7700, South Africa, t Natural
Resources Canada, c/o AAFC, K.W. Neatby Building, 960 Carling Avenue, Ottawa, Ont.,
Canada K1A 0C6, u Center for Biological Control, CESTA, Florida A&M University,
Tallahassee, FL 32307, USA, v CABI Europe-Switzerland, 1, Rue des Grillons, 2800
Delémont, Switzerland, w Agriculture and Agri-Food Canada, Research Centre, K.W.
Neatby Building, 960 Carling Avenue, Ottawa, Ont., Canada K1A 0C6, x University of
Hawaii at Manoa, Kauai Agricultural Research Center, 7370 Kuamoo Road, Kapaa, HI
96746, USA, y Western Pacific Tropical Research Center, University of Guam, Mangilao,
GU, USA, z International Institute of Tropical Agriculture, IITA-Benin 08 BP 0932
Cotonou, Benin, aa Fisheries, Wildlife, and Conservation Biology, University of Minnesota,
St. Paul, MN 55108, USA, ab Instituto de Investigaciones Agropecuarias, INIA Carillanca,
Camino, Cajón-Vilcún, Km 10, Casilla 58-D, Temuco, Chile, ac Biosecurity Queensland,
Department of Employment, Economic Development & Innovation, Alan Fletcher
Research Station, P.O. Box 36, Sherwood, Qld 4075, Australia, ad Colegio de
Postgraduados, Carr. México – Texcoco Km 36.5, 56230 Montecillo, Edo de México,
Mexico, ae Department of Entomology, Virginia Tech, Blacksburg, VA 24061-0319, USA, af
CABI E-UK, Bakeham Lane, Egham, Surrey TW20 9TY, England, UK, ag Department of
Plant, Soil and Entomological Sciences, University of Idaho, Moscow, ID 83844, USA).
Classical biological control for the protection of natural ecosystems Biological Control,
Volume 54(1) (2010): S2-S33
Of the 70 cases of classical biological control for the protection of nature found in our review,
there were fewer projects against insect targets (21) than against invasive plants (49), in part,
because many insect biological control projects were carried out against agricultural pests, while
nearly all projects against plants targeted invasive plants in natural ecosystems. Of 21 insect
projects, 81% (17) provided benefits to protection of biodiversity, while 48% (10) protected
products harvested from natural systems, and 5% (1) preserved ecosystem services, with many
projects contributing to more than one goal. In contrast, of the 49 projects against invasive
plants, 98% (48) provided benefits to protection of biodiversity, while 47% (23) protected
products, and 25% (12) preserved ecosystem services, again with many projects contributing to
several goals. We classified projects into complete control (pest generally no longer important),
partial control (control in some areas but not others), and “in progress,” for projects in
development for which outcomes do not yet exist. For insects, of the 21 projects discussed, 62%
(13) achieved complete control of the target pest, 19% (4) provided partial control, and 43% (9)
are still in progress. By comparison, of the 49 invasive plant projects considered, 27% (13)
achieved complete control, while 33% (16) provided partial control, and 49% (24) are still in
progress. For both categories of pests, some projects’ success ratings were scored twice when
results varied by region. We found approximately twice as many projects directed against
invasive plants than insects and that protection of biodiversity was the most frequent benefit of
both insect and plant projects. Ecosystem service protection was provided in the fewest cases by
either insect or plant biological control agents, but was more likely to be provided by projects
directed against invasive plants, likely because of the strong effects plants exert on landscapes.
Rates of complete success appeared to be higher for insect than plant targets (62% vs 27%),
perhaps because most often herbivores gradually weaken, rather than outright kill, their hosts,
which is not the case for natural enemies directed against pest insects. For both insect and plant
biological control, nearly half of all projects reviewed were listed as currently in progress,
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suggesting that the use of biological control for the protection of wildlands is currently very
active.
Keywords: Invasive species; Ecosystem function; Insect pests; Invasive plants; Ecological
restoration; Biological control; Natural ecosystems
Milan Řezáč, Stano Pekár and Jitka Stará. The negative effect of some selective insecticides
on the functional response of a potential biological control agent, the spider Philodromus
cespitum. BioControl, Volume 55(4) (2010): 503-510
The impact of five selective insecticides on the functional response of a potential biological
control agent, the spider Philodromus cespitum (Walckenaer) (Araneae: Philodromidae), was
studied in the laboratory. This spider is the most abundant beneficial arthropod on trees in
commercial orchards in central Europe. We expected that selective insecticides applied at the
recommended doses would have no effect or a negligible effect on the spiders’ performance. Our
results showed that the mortality of spiders resulting from residual uptake of the chemicals
differed among insecticides. Dimilin, NeemAzal, Mospilan, and Integro caused mortality of less
than 10%, while SpinTor caused mortality of 17%. All five preparations can be considered
harmless in terms of mortality in comparison with Decis, which caused 80% mortality. Exposure
to residues of NeemAzal, SpinTor, and Dimilin resulted in a significantly lower predation rate
than the control. The lowest predation rate was observed in spiders treated with SpinTor. These
results imply that the natural pest control provided by P. cespitum spiders can be weakened by
the application of SpinTor, NeemAzal, and Dimilin. On the other hand, the functional response
was not significantly affected by the application of Integro and Mospilan. Therefore, these two
insecticides are recommended for use in the integrated pest management (IPM) of orchards.
Keywords: Acetamiprid - Azadirachtin - Biological
control - Deltamethrin - Diflubenzuron Methoxyfenozide - Philodromidae - Philodromus cespitum - Spinosad
M. Hultberg, T. Bengtsson and E. Liljeroth. Late blight on potato is suppressed by the
biosurfactant-producing strain Pseudomonas koreensis 2.74 and its biosurfactant.
BioControl, Volume 55(4) (2010): 543-550
Potato late blight disease caused by the zoospore-producing pathogen Phytophthora infestans
(Mont.) de Bary is one of the most destructive plant diseases world-wide and currently its
management mainly relies on the frequent use of fungicides. This study investigated the
possibility of reducing potato late blight by biocontrol with the biosurfactant-producing strain
Pseudomonas koreensis 2.74. Significant disease reduction with the biosurfactant-producing
strain and its biosurfactant was observed in greenhouse trials using a detached-leaf assay. A
direct effect of the biosurfactant on zoospores of P. infestans was also observed, whereas the
biosurfactant only caused a minor reduction in mycelial growth rate and had no effect on the rate
of sporangia production in pure culture.
Keywords Biocontrol - Biosurfactants - Phytophthora infestans - Potato late blight
Yangzhou Wang, Kai Wu and Jianqing Ding. Host specificity of Euops chinesis, a potential
biological control agent of Fallopia japonica, an invasive plant in Europe and North
America. BioControl, Volume 55(4) (2010): 551-559
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Fallopia japonica (Houttuyn) Ronse Decraene (Polygonaceae) is a serious invasive weed in
North American and Europe. In its native China, a leaf-rolling weevil, Euops chinesis
(Coleoptera: Attelabidae) was found attacking F. japonica in the field. No-choice tests, multiplechoice tests, open field tests and field surveys were conducted as a measure of its host
specificity. Forty-six plant species were selected from 17 families for host range testing, among
which, six species, F. multiflora, F. japonica, Persicaria perfoliata, Rumex acetosa, R. japonicus
and R. aquaticus, were exposed to adults in no-choice tests. However, larvae could only develop
successfully on F. japonica, and this plant appeared to be the only host in the field, suggesting
the weevil is host-specific. As larval development appears to depend on a fungus in the leaf rolls,
the insect–fungus mutualism and risks including host specificity of the fungus should be
evaluated before the insect’s introduction.
Keywords: Host-specificity - Leaf-rolling weevil - Japanese knotweed - Euops chinesis Fallopia japonica - Mutualism
Andrea L. Joyce, Martin Aluja, John Sivinski, S. Bradleigh Vinson, Ricardo RamirezRomero, Julio S. Bernal and Larissa Guillen. Effect of continuous rearing on courtship
acoustics of five braconid parasitoids, candidates for augmentative biological control of
Anastrepha species. BioControl, Volume 55(5) (2010): 573-582
The courtship acoustics of five species of parasitoid wasps (Hymenoptera: Braconidae), potential
candidates for augmentative biological control of Anastrepha (Schiner) species (Diptera:
Tephritidae), were compared between recently colonized individuals and those continuously
reared 70–148 generations. During courtship, males of these parasitoid species fan their wings
and produce a series of low amplitude pulses. The first series of 15 or more continuous courtship
pulses was used to measure the pulse duration, frequency, and interpulse interval (IPI) from the
beginning, middle, and end of the pulse series. Each parameter was compared between young
and old colonies, and among species. Several differences in courtship acoustics were detected in
colonies that had been continuously reared. The pulse duration at the end of the pulse series was
longer in old colonies for Doryctobracon crawfordi (Viereck) (Hymenoptera: Braconidae), but
shorter for old colonies of Diachasmimorpha longicaudata (Ashmead) (Hymenoptera:
Braconidae). The IPI of the middle pulse was shorter in old colonies of Opius hirtus (Fischer)
(Hymenoptera: Braconidae), and was also shorter at the last pulse for old colonies of both Utetes
anastrephae (Viereck) (Hymenoptera: Braconidae) and D. longicaudata. The duration of the
middle pulse distinguished the three native species, and separated the two introduced species
from each other. We discuss our findings in light of their biological and applied implications,
particularly those dealing with quality control of mass-reared parasitoids.
Keywords: Anastrepha ludens - Doryctobracon crawfordi - Opius hirtus - Utetes
anastrephae - Diachasmimorpha longicaudata - Diachasmimorpha tryoni - Mass rearing Laboratory selection - Quality - Rearing substrate - Courtship vibration
Ning Ling, Chao Xue, Qiwei Huang, Xingming Yang, Yangchun Xu and Qirong Shen.
Development of a mode of application of bioorganic fertilizer for improving the biocontrol
efficacy to Fusarium wilt. BioControl, Volume 55(5) (2010): 673-683
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More effective ways of applying biocontrol products should be developed based both on the
characteristics of the biocontrol agents and the normal practices of the agricultural producer. A
new system was developed to improve the biocontrol efficacy of Fusarium wilt for watermelon
production, and this system was tested in pot and field experiments. Biocontrol was achieved by
applying a novel bioorganic fertilizer product (BIO) to Fusarium-infested soil. The best
biocontrol was obtained by application of a bioorganic fertilizer, BIO, into soil during the
nursery phase of watermelon seedling followed by a second application to Fusarium-infested
soil when watermelon seedlings were transplanted. In comparison with the controls, the
incidence of the disease was reduced by 60–100% in the pot experiment and by 59–73% in the
field experiment when the BIO was applied during the nursery stage. After application of BIO
during the nursery stage, the number of colony-forming units of Fusarium oxysporum in
rhizospheric soil was significantly (P < 0.05) inhibited compared to the controls. An in vitro
experiment showed that the antagonist Paenibacillus polymyxa in the BIO could effectively
colonize the rhizosphere of watermelon and proliferate along the extending plant roots. This
inhibited growth of Fusarium oxysporum in the rhizosphere of watermelon and protected the
watermelon roots from attack by the pathogens. The method used for biocontrol Fusarium wilt
disease in watermelon should be a useful strategy to improve field efficacy of other biocontrol
agents.
Keywords: Bioorganic fertilizer (BIO) - Nursery application - Fusarium wilt - Watermelon Paenibacillus polymyxa
X. Liu, J. Jia, S. Atkinson, M. Cámara, K. Gao, H. Li and J. Cao. Biocontrol potential of an
endophytic Serratia sp. G3 and its mode of action. World Journal of Microbiology and
Biotechnology, Volume 26(8) (2010): 1465-1471
Biological control is being considered as an alternative or a supplemental way of reducing the
use of chemicals in agriculture. An endophytic strain G3 with potential as a biocontrol agent was
isolated from the stems of Triticum aestivum L. It was classified by 16S rDNA sequencing as a
member of Serratia. Strain G3 displayed a broad spectrum of antifungal activity in vitro against
a number of phytopathogens such as Botrytis cinerea, Cryphonectria parasitica, Rhizoctonia
cerealis and Valsa sordida. Molecular mechanisms involved in biocontrol by Serratia sp. G3
was investigated for its potential application to plant health management. The results showed
that G3 produces an array of antimicrobial exoproducts, including chitinase, protease, antibiotic
pyrrolnitrin, and siderophores for iron competition. Moreover, it also produced the plant growth
hormone indole-3-acetic acid, suggesting that multiple mechanisms and their synergistic effects
may be involved in biocontrol of plant diseases. Additionally, strain G3 can produce at least ten
N-acyl homoserine lactones (AHLs) signal molecules for cell to cell communication, including
unsubstituted, 3-oxo, and 3-hydroxy at the C3 position through liquid chromatography-tandem
mass spectrometry (LC-MS/MS), which is different from the previously reported Serraia
species. For the first time, N-3-oxo-heptanoyl-homoserine lactone, one of the main molecules
was reported in the genus Serratia. The role of AHL-dependent quorum sensing system in the
interactions between the endophytic strain G3 and host plants and its potential application in
improving biocontrol efficacy will be further explored.
Keywords: Endophytic Serratia - Biocontrol - Indole-3-acetic acid - Quorum sensing signal
molecules
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Archana Gajbhiye, Alok R. Rai, Sudhir U. Meshram and A. B. Dongre. Isolation,
evaluation and characterization of Bacillus subtilis from cotton rhizospheric soil with
biocontrol activity against Fusarium oxysporum. World Journal of Microbiology and
Biotechnology, Volume 26(7) (2010): 1187-1194
Present investigation is based on the isolation of Bacillus subtilis from cotton rhizosphere and
their evaluation as biocontrol agent against Fusarium oxysporum. The production of
extracellular hydrolytic enzyme was studied for determining the antagonism. 43% of 21 isolates
were identified under the B. subtilis group on the basis of biochemical characterization. 38%
isolates showed competitive activity against Fusarium oxysporum and exhibit more than 50%
mycelial inhibition in dual culture bioassay. The pot assay of cotton by seed treatment and soil
amendment technique under green house condition showed the competent activity of the isolates
in preventing the wilting of cotton seedlings due to F. oxysporum infection. SVI values of 30 day
old seedlings indicated that the soil inoculation with B. subtilis BP-2 and seed treatment with B.
subtilis BP-9 significantly promoted the growth of cotton seedlings. RAPD profiling revealed the
diversity in the Bacillus subtilis group, ranging from 10 to 32%. The discriminative pattern
among the isolates belonging to the same species was validated by 16S rDNA partial sequencing
which identified them into four different strains of B. subtilis.
Keywords: Bacillus subtilis - Fusarium oxysporum - Biocontrol agent - RAPD - 16S rDNA
K. R. N. Reddy1*, C. R. Raghavender2, B. N. Reddy2 and B. Salleh1. (1School of Biological
Sciences, Universiti Sains Malaysia, 11800 USM, Penang, Malaysia, 2Department of
Botany, Osmania University, Hyderabad, India. *Corresponding author. E-mail:
drkrnreddy@gmail.com. Tel: +604-6534001. Fax: +604- 6565125). Biological control of
Aspergillus flavus growth and subsequent aflatoxin B1 production in sorghum grains.
African Journal of Biotechnology, Vol. 9 (27) (2010): 4247-4250
Sorghum grains suffer from severe infection and colonization by several toxigenic fungi and
subsequent production of mycotoxins, posing a threat to human and animal health. Among all
the mycotoxins, aflatoxins represent one of the most important toxicants considered as important
constraint of grain quality and sorghum production. Various physical and chemical methods of
reducing mycotoxins have been recommended, but only few have been accepted for practical
use. Biodegradation of aflatoxins, deploying microbes is an attractive strategy for mycotoxin
management. This study, therefore explored the potential use of certain biocontrol agents for the
reduction of growth of toxigenic Aspergillus flavus and subsequent aflatoxin B1 (AFB1)
production in sorghum. Among all the biocontrol agents tested, culture filtrate of Rhodococcus
erythropolis completely inhibited the A. flavus growth and AFB1 production at 25 mlkg-1
concentration. The other biocontrol agents, Bacillus subtilis, Pseudomonas fluorescens and
Trichoderma viride showed 72, 74 and 65% inhibition of A. flavus growth whereas 54, 62.6 and
39% reduction of AFB1 at 200 mlkg-1 of sorghum grains, respectively.
Key words: Sorghum, Aspergillus flavus, AFB1, biological control.
Abbreviations: AFB1, Aflatoxin B1 ; ELISA, enzyme-linked immunosorbent assay; IgG-ALP,
immunoglobulin G -alkaline phosphatase; BSA, bovine serum albumin; PBST, phosphate
buffered saline tween-20.
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Biodegradation
Alfredo Ruiz-Arias, Cleotilde Juárez-Ramírez, Daniel de los Cobos-Vasconcelos, Nora
Ruiz-Ordaz, Angélica Salmerón-Alcocer, Deifilia Ahuatzi-Chacón and Juvencio GalíndezMayer. Aerobic Biodegradation of a Sulfonated Phenylazonaphthol Dye by a Bacterial
Community Immobilized in a Multistage Packed-Bed BAC Reactor. APPLIED
BIOCHEMISTRY AND BIOTECHNOLOGY, Volume 162(6) (2010): 1689-1707
A microbial community able to aerobically degrade the azo dye Acid Orange 7 was selected
from riparian or lacustrine sediments collected at sites receiving textile wastewaters. Three
bacterial strains, pertaining to the genera Pseudomonas, Arthrobacter, and Rhizobium, constitute
the selected community. The biodegradation of AO7 was carried out in batch-suspended cell
culture and in a continuously operated multistage packed-bed BAC reactor. The rapid
decolorization observed in batch culture, joined to a delay of about 24 h in COD removal and
cell growth, suggests that enzymes involved in biodegradation of the aromatic amines generated
after AO7 azo-bond cleavage (1-amino-2-naphthol [1-A2N] and 4-aminobenzenesulfonic acid
[4-ABS]), are inducible in this microbial consortium. After this presumptive induction period,
the accumulated byproducts, measured through COD, were partially metabolized and
transformed in cell mass. At all azo dye loading rates used, complete removal of AO7 and 1A2N was obtained in the multistage packed-bed BAC reactor (PBR).; however, the overall COD
(η COD ) and 4-ABS (ηABS ) removal efficiencies obtained in steady state continuous culture
were about 90%. Considering the toxicity of 1-A2N, its complete removal has particular
relevance. In the first stages of the packed-bed BAC reactor (Fig. 4a–c), major removal was
observed. In the last stage, only a slight removal of COD and 4-ABS was obtained. Comparing
to several reported studies, the continuously operated multistage packed-bed BAC reactor
showed similar or superior results. In addition, the operation of large-packed-bed BAC reactors
could be improved by using several shallow BAC bed stages, because the pressure drop caused
by bed compaction of a support material constituted by small and fragile particles can be
reduced.
Keywords: Acid Orange 7 - Sulfanilic acid - 4-aminobenzenesulfonic acid - 1-amino-2naphthol - Packed-bed reactor - Biofilm - Biodegradation - Arthrobacter - Rhizobium
Fuying Maa, Na Yanga, Chunyan Xua, Hongbo Yua, Jianguo Wua and Xiaoyu Zhang a.
(a Key Laboratory of Molecular Biophysics of MOE, College of Life Science and
Technology, Huazhong University of Science and Technology, Wuhan 430074, PR China).
Combination of biological pretreatment with mild acid pretreatment for enzymatic
hydrolysis and ethanolproduction from water hyacinth. Bioresource Technology, Volume
101(24) (2010): 9600-9604
The mild acid pretreatment and the combination of biological pretreatment by a white rot
fungusEchinodontium taxodii or a brown rot fungus Antrodia sp. 5898 with mild acid
pretreatment were evaluated under different pretreatment conditions for enzymatic hydrolysis
and ethanol production from water hyacinth. The combined pretreatment with E.
taxodii (10 days) and 0.25% H2SO4 was proved to be more effective than the sole acid
pretreatment. The reducing sugar yield from enzymatic hydrolysis of co-treated water
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hyacinthincreased 1.13–2.11 fold than that of acid-treated water hyacinth at the same conditions.
The following study on separate hydrolysis and fermentation with Saccharomyces
cerevisiae indicated that the ethanol yield from co-treated water hyacinth achieved 0.192 g/g of
dry matter, which increased 1.34-fold than that from acid-treated water hyacinth (0.146 g/g of
dry matter). This suggested that the combination of biological and mild acid pretreatment is a
promising method to improve enzymatic hydrolysis and ethanol production from water
hyacinth with low lignin content.
Keywords: Water
hyacinth;
Biological
Saccharification; Ethanolfermentation

pretreatment;
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acid

pretreatment;

Sandipta Ghosha, Gautam Sena, U. Jhaa and Sagar Palb. (a Department of Applied
Chemistry, Birla Institute of Technology, Mesra, Ranchi 835 215, Jharkhand, India,
b
Department of Applied Chemistry, Indian School of Mines, Dhanbad 826 004,
Jharkhand, India). Novel biodegradable polymeric flocculant based onpolyacrylamidegrafted tamarind kernel polysaccharide. Bioresource Technology, Volume 101(24) (2010):
9638-9644
Novel biodegradable polymeric flocculants were produced by conventional redox grafting,
microwave-initiated and microwave-assisted grafting of acrylamide to tamarind kernel
polysaccharide (TKP). The graft copolymers were characterized by viscometry, elemental
analysis, molecular weight determination using SLS analysis, and NMR spectroscopy. The
flocculation efficiency of the grafting products in kaolin suspension, municipal sewage
wastewater and textile industry wastewater was primarily dependent on the length of the
grafted polyacrylamide chain. The flocculant obtained by microwave-assisted grafting method
was superior to TKP and polyacrylamide-based commercial flocculant (Rishfloc 226 LV) in
flocculation tests.
Keywords: Flocculation;
Wastewater

Graft

copolymer; Tamarind kernel

polysaccharide;

Turbidity;

Sonia Arriaga a, Julia A. Acosta-Munguíaa, b, Ana S. Pérez-Martínezb, 1, Antonio De LeónRodríguezb and Ana P. Barba de la Rosab. (a Institute for Scientific and Technological
Research at San Luis Potosi, Environmental Science Division, Camino a la Presa San José
2055, Lomas 4a Sección, CP 78216 San Luis Potosí, Mexico, b Institute for Scientific and
Technological Research at San Luis Potosi, Molecular Biology Division, Camino a la Presa
San José 2055, Lomas 4a Sección, CP 78216 San Luis Potosí, Mexico). Coupling aerobic
biodegradation of methanol vapors with heterologous protein expression
of endochitinase Ech42
from Trichoderma atroviride in Pichia pastoris.
Bioresource
Technology, Volume 101(24) (2010): 9661-9665
Methanol is included among the most hazardous air pollutants, and an effort of vapors
biofiltration by using microbial consortiums has been reported. The aim of this work was to
couple
the
methanol
vapors
biodegradation
with
the
production
of
recombinant endochitinase (ech42) from Trichoderma atroviride inPichia pastoris transformed
with the pPIC-ech42 plasmid. After carrying out batch experiments at 0.5% (w/v) of methanol
concentration, the recombinant P. pastoris Mut+ strain was selected because it showed methanol
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biodegradation rates similar to those of wild type GS115 strain (39 g/m3 h), but 15% higher than
the transformed MutS strain. In addition, the recombinant Ech42 protein production was higher
in Mut+ than MutS. After various methanol vapor concentrations were evaluated, the maximum
recombinant protein recovery was 317 mg/l and the volumetric methanol consumption rate was
88.7 g/m3 h at 0.5% (w/v) of methanol concentration. This research underlines the promising
application of linking methanol vapors biodegradation with the production of recombinant
protein with high biotechnological interests.
Keywords: Endochitinase-42; Methanol; Microcosms; Recombinant proteins; Zimograms
Yi-Rui Wua, Zhu-Hua Luoa, b and L.L.P. Vrijmoeda. (a Department of Biology and
Chemistry, City University of Hong Kong, 83 Tat Chee Avenue, Kowloon, Hong Kong
SAR, China, b Key Laboratory of Marine Biogenetic Resources, Third Institute of
Oceanography, State Oceanic Administration, 178 Daxue Road, Xiamen 361005, China).
Biodegradation
of anthracene and benz[a]anthracene by
twoFusarium solani strains
isolated from mangrove sediments. Bioresource Technology, Volume 101(24) (2010): 96669672
An investigation was undertaken on the biodegradation of two kinds of polycyclic aromatic
hydrocarbons (PAHs), anthracene (ANT) and benz[a]anthracene (BAA), by fungi isolated from
PAH-contaminated mangrove sediments environment in Ma Wan, Hong Kong. ANT (50 mg l−1)
and BAA (20 mg l−1), respectively, were added to mineral salt medium initially for screening of
PAH-degrading fungi, and finally two fungal species capable of using ANT or BAA as the
sole carbon source were isolated and identified as Fusarium solanispecies. Removal
of ANT and BAA reached 40% and 60% of the added amount, respectively, after 40 days of
incubation. A total of six metabolites were isolated and characterized by solid phase
microextraction (SPME) combined with gas chromatography–mass spectrometry (GC/MS),
which
indicate
that F. solani degraded
both ANT and BAA via
their
respective quinone molecules to generate phthalic acid. Free extracellular laccase was detected
during the degradation process without detectable lignin peroxidase (LiP) and manganesedependent peroxidase (MnP), suggesting that laccase might play an important role in the
transformation of PAHs compounds.
Keywords: PAHs; SPME; Laccase; Non-white-rot fungi; Lignin-degrading enzymes
Zilian Zhanga, Sathaporn Srichuwonga, Tooru Kobayashib, Mitsuhiro Arakanea, Jeung-yil
Parka and Ken Tokuyasua. (a Food Resource Division, National Food Research Institute,
National Agriculture and Food Research Organization (NARO), 2-1-12, Kannondai,
Tsukuba, Ibaraki 305-8642, Japan, b Research Team for Biomass Recycling System,
Upland Farming Research Station, National Agricultural Research Center for Kyushu
Okinawa Region, NARO, 6651-2 Yokoichi, Miyakonojo, Miyazaki 885-0091, Japan).
Bioconversion of L-arabinose and other carbohydrates fromplant cell walls to α-glucan by
a soil bacterium, Sporosarcinasp. N52. Bioresource Technology, Volume 101(24) (2010):
9734-9741
A Gram-positive bacterium, N52, that produces intracellular glucan from L-arabinose, was
isolated from soil and identified as Sporosarcina sp. according to rRNA gene sequence analysis
and physiological/biochemical characterizations. Glucan production by N52 increased
significantly in the exponential phase of aerobic liquid culture and was maintained at the highest
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level during the stationary phase, reaching 37.0% of the cell dry weight. The glucan was also
produced from other tested sugars originating from plant cell walls and was composed
exclusively of α-1,4- and α-1,6-glucosidic linkages. When distillery waste was treated with N52
for
72 h,
the
total
organic carbon (TOC),
chemical oxygen demand
and
biochemical oxygen demand were reduced by 42.6%, 45.9% and 82.5%, respectively. Bacterial
cells accumulated 31.9% of glucan per cell dry weight, fixing 16.0% of the TOC in the soluble
fraction. Thus, this strain could provide us with a new process for waste management, including
the bioconversion of organic materials to the valuable byproduct, α-glucan.
Keywords: Aerobic treatment; L-Arabinose; Distillery waste; α-Glucan; Sporosarcina
S.O. Kulkarnia, P.P. Kanekara, S.S. Nilegaonkara, S.S. Sarnaika and J.P. Jogb. (a Microbial
Sciences Division, MACS-Agharkar Research Institute, G.G. Agarkar Road, Pune 411 004,
India, b National Chemical Laboratory, Dr. Homi Bhabha Road, Pune 411 008, India).
Production and characterization of a biodegradable poly (hydroxybutyrate-cohydroxyvalerate) (PHB-co-PHV) copolymer by moderately haloalkalitolerant Halomonas
campisalis MCM B-1027 isolated from Lonar Lake, India. Bioresource Technology,
Volume 101(24) (2010): 9765-9771
Several microorganisms produce polyhydroxyalkanoates (PHA). They are accumulated
intracellularly as energy storage compounds. The PHAs are of interest because of their potential
in biomedical applications. Halophilic bacteria and archaea are known to produce
polyhydroxybutyrate (PHB). This paper describes production of a biodegradable copolymer,
PHB-co-PHV by a moderately haloalkalitolerant Halomonas campisalis, isolated from Lonar
Lake, India.
The production of PHA was in the range of 45–81% on dry cell weight basis when the organism
was grown in a production medium containing 1% (w/v) maltose and 0.1% (w/v) yeast extract,
at pH ranging from 6 to 9 with an inoculum density of 105–107 cells/ml of medium, for
incubation period of 15–30 h and at 37 °C. The polymer produced by the organism is a
hydroxyester with molecular weight of 1.3014 × 106. Its melting temperature was 171 °C.
The 1H NMR analysis revealed that the polymer was a copolymer of PHB-co-PHV. This could
be achieved by providing simple carbon source viz. maltose.
Keywords: Polyhydroxyalkanoates; Halomonas campisalis; Biodegradable plastics
Yi Ana, Tielong Lia, Zhaohui Jina, Meiying Donga, Hongcai Xiaa and Xue Wanga. (a College
of Environmental Science and Engineering, Tianjin Key Laboratory of Environmental
Remediation and Pollution Control, Ministry of Education Key Laboratory of Pollution
Processed and Environmental Criteria, Nankai University, Tianjin 300071, China). Effect
of bimetallic and polymer-coated Fe nanoparticles on biological denitrification.
Bioresource Technology, Volume 101(24) (2010): 9825-9828
Bimetallic nanoparticles (nano Fe–Ni, nano Fe–Cu) and coated iron nanoparticles (chitosan–Fe0,
sodium oleate–Fe0) were utilized to support autotrophic denitrification. In comparison to
nanoscale zero-valent iron (NZVI) particles, Ni-containing nanoparticles resulted in faster nitrate
removal, but generated 17% more ammonium. The nano Fe–Cu integrated system, required two
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days less than the unmodified NZVI integrated system to remove all the nitrate and decrease
ammonium by 13%, but a large amount of nitrite remained in the system. Compared to uncoated
NZVI particles, chitosan-coated nanoparticles allowed the same nitrate removal time but 23%
more ammonium production. The sodium oleate–Fe0 nanoparticles did not only decrease the
generation of ammonium by 17%, but also reduced the toxicity of the nanoparticles to bacteria.
Therefore, sodium oleate–Fe0 nanoparticles may be an appropriate substitute for NZVI particles
to support autotrophic denitrification provided that additional time (two days) is allowed for
complete nitrate removal.
Keywords: Fe0 nanoparticles; Catalyst; Coating; Autotrophic denitrification; Nitrate
Zhongshun Yuana, Shuna Chengb, Mathew Leitchb and Chunbao (Charles) Xua.
(a Department of Chemical Engineering, Lakehead University, Thunder Bay, ON, Canada
P7B 5E1, b Faculty of Forestry and Forest Environment, Lakehead University, Thunder
Bay, ON, Canada P7B 5E1). Hydrolytic degradation of alkaline lignin in hot-compressed
water and ethanol. Bioresource Technology, Volume 101(23) (2010): 9308-9313
Alkaline lignin of a very high molecular weight was successfully degraded into oligomers in a
hot-compressed water–ethanol medium with NaOH as the catalyst and phenol as the capping
agent at 220–300 °C. Under the optimal reaction conditions, i.e., 260 °C, 1 h, with
the lignin/phenol ratio of 1:1 (w/w), almost complete degradation was achieved, producing <1%
solid residue and negligible gas products. The obtained degraded lignin had a number-average
molecular weight Mn and weight-average molecular weightMw of 450 and 1000 g/mol
respectively, significantly lower than the Mn and Mw of 10,000 and 60,000 g/mol of the
original lignin. A higher temperature and a longer reaction time favoured phenol combination,
but increased the formation of solid residue due to the condensation reactions of the degradation
intermediates/products. The degraded lignin products were soluble in organic solvents (such as
THF), and were characterized by HPLC/GPC, IR and NMR. A possible mechanism
for lignin hydrolytic degradation was also proposed in this study.
Keywords: Alkaline lignin; Hydrolytic
compressed water and ethanol
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Niraj Shetha and Shailesh Daveb. (a Department of Microbiology, M. D. Gramseva
Mahavidyalaya, Gujarat Vidyapeeth, Sadra 382 320, India, b Department of Microbiology,
School of Sciences, Gujarat University, Ahmedabad 380 009, India). Enhanced
biodegradation of Reactive Violet 5R manufacturing wastewater using down flow fixed
film bioreactor. Bioresource Technology, Volume 101(22) (2010): 8627-8631
The present study emphasizes on the development of bioprocess for biodegradation and
bioremediation of Reactive Violet 5R (RV5) manufacturing industry’s wastewater in laboratory
scale indigenously designed down flow fixed film bioreactor (DFFR). Process was investigated
in DFFR, packed with furnace charcoal as a support material. During the batch and continuous
operation of DFFR more than 95% degradation, 88% COD reduction and
99% copper remediation was obtained in less than 8 h of contact time. Continuous mode
treatment gave degradation of more than 2500 mg dye in only 1 h of contact time. Addition of
0.25% peptoneenhanced biodegradation rate more than three-fold. The biologically treated
wastewater was found to stimulate the growth of selected soil bacteria. Degradation of major
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components of the wastewater was confirmed by HPTLC. DFFR was operated successfully for
750 d continuously, during which 716 cycles of batch treatment were operated.
Keywords: Degradation; Reactive Violet 5R; Fixed film bioreactor; HPTLC; Pseudomonas sp.
Özlem Karahana, Tugba Olmez-Hancia, Idil Arslan-Alatona and Derin Orhona. (a Istanbul
Technical University, Faculty of Civil Engineering, Department of Environmental
Engineering,
34469
Maslak,
Istanbul,
Turkey).
Modelling
biodegradation
of nonylphenol ethoxylate in acclimated and non-acclimated microbial cultures.
Bioresource Technology, Volume 101(21) (2010): 8058-8066
The biodegradation and inhibition kinetics of a commercial nonylphenol ethoxylate formulation
were modelled for an activated sludge system fed with a synthetic substrate
and nonylphenol ethoxylate mixture. Kinetic and stoichiometric coefficients of the proposed
activated sludge model were obtained by employing on-line respirometry. Experimental as well
as model results confirmed that nonylphenol ethoxylate exhibited non-competitive inhibition on
the hydrolysis process with a coefficient of 150 mg/L on the basis of COD and negatively
influenced biomass growth through a competitive inhibition mechanism with a coefficient of
500 mg/L on the basis of COD, when the biomass was not acclimated. Upon acclimation of the
activated sludge system, the inhibition concentration for non-competitive inhibition on
hydrolysis was increased to 5000 mg/L, practically showing no inhibition, and the coefficient of
competitive inhibition increased to 450 mg/L, corresponding to a significant decrease in the
inhibitory effects of NPEO on growth.
Keywords: Alkyl phenol ethoxylates; Nonylphenol ethoxylate;
Inhibition kinetics; Activated sludge modelling

Biodegradation
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Chun-Hua Lia, Yuk-Shan Wongb and Nora Fung-Yee Tama. (a Department of Biology and
Chemistry, City University of Hong Kong, Tat Chee Avenue, Kowloon, Hong Kong SAR,
PR China, b Department of Biology, The Hong Kong University of Science and Technology,
Hong Kong SAR, PR China). Anaerobic biodegradation of polycyclic aromatic
hydrocarbons with amendment of iron(III) in mangrove sediment slurry. Bioresource
Technology, Volume 101(21) (2010): 8083-8092
Mangrove sediment, influenced by tidal cycles, switches between low-oxygen and nonoxygen conditions, andiron is abundant in it. Polycyclic aromatic hydrocarbon (PAH)
contamination often occurs in mangrove wetlands. In the present paper, the effects
of iron [Fe(III)]
amendment
on the
biodegradation of
four
mixed
PAHs,
namely fluorene (Fl), phenanthrene (Phe), fluoranthene (Flua) and pyrene (Pyr), in mangrove
sediment slurries, with and without the inoculation of the enriched PAHdegrading bacterial consortia, under low-oxygen (2 ± 0.3% O2) and non-oxygen (0% O2)
conditions were investigated. Under both oxygenconditions and for all four PAHs, the highest
PAHs biodegradation was observed in the groups with the inoculation of the enriched PAHdegrading consortia, while the groups without the inoculum and without Fe(III) amendment had
the lowest biodegradation. However, the amendment of Fe(III) did not show any significant
improvement on the biodegradation of all the four mixed PAHs.
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Rajesh Gupta1, a and Y.Y. Leea. (a Department of Chemical Engineering, Auburn
University, AL 36849, United States). Investigation of biomass degradation mechanism in
pretreatment of switchgrass by aqueous ammonia andsodium hydroxide. Bioresource
Technology, Volume 101(21) (2010): 8185-8191
Pretreatment of switchgrass using aqueous ammonia or NaOH was investigated as a means to
enhance the enzymatic digestibility. To increase the effectiveness of pretreatment, H2O2 was
supplemented with the alkaline reagents. Since H2O2 is unstable at high temperature, low-to-high
step-change of temperature was applied, and this scheme was found to be effective in the case of
NH3/H2O2 treatment.
The
composition
of
pretreatment
liquid
indicates
that hemicellulose solubilized during alkaline treatment exists either in the form of oligomers or
as lignin–carbohydrate complex (LCC). LCC formation was prominent in ammonia treatment
and in NaOH/H2O2 treatment, and that LCC formation protects the hemicelluloses sugars from
degradation.Lignin in the pretreatment liquor was precipitated and subjected to TGA and FTIR
analyses. TGA data indicate that NaOH–lignin has more uniform structure and higher O/C ratio
than ammonia–lignin. FTIR analysis indicates that NaOH–lignin has lower aromatic content but
higher guaiacyl type structure thanammonia–lignin.
Keywords: Switchgrass; Pretreatment; Ammonia; NaOH; H2O2
Zhengzhi Zhanga, b, 1, Lixue Gaic, d, 1, Zhaowei Houd, Chunyu Yangb, Cuiqing Mab, ,
Zhongguo Wangd, Baiping Sunb, Xiaofei Hea, Hongzhi Tang a and Ping Xua. (a MOE Key
Laboratory of Microbial Metabolism and School of Life Sciences and Biotechnology,
Shanghai Jiao Tong University, Shanghai 200240, People’s Republic of China, b State Key
Laboratory of Microbial Technology, Shandong University, Jinan 250100, People’s
Republic of China, c Daqing Petroleum Institute, Daqing 163318, People’s Republic of
China, d Daqing Oilfield Co. Ltd., China National Petroleum Corporation, Daqing 163453,
People’s Republic of China). Characterization and biotechnological potential of petroleumdegrading bacteria isolated from oil-contaminated soils. Bioresource Technology, Volume
101(21) (2010): 8452-8456
A collection of 38 bacteria was obtained by enrichment cultivation from oil-contaminated soils
of an oil field in Daqing, China. Twenty-two strains could utilize diesel oil as the sole source
of carbon and energy, and 11 strains could degrade the total petroleum hydrocarbons (TPHs) of
diesel oil by more than 70% in 7 d. Phylogenetically, 19 of the bacteria related
to Bacillus species. About 87.5% TPHs of crude oil were degraded by a consortium of seven
strains. Denaturing gradient gel electrophoresis analysis suggested that five of the strains
persisted throughout the degradation process. The collection of isolated bacteria might be a
useful resource for bioremediation of oil-contaminated soils and biotreatment of oil wastewater.
Keywords: Petroleum biodegradation; Microbial consortium; Denaturing gradient gel
electrophoresis; Phylogenetic analysis
Ming W. Laua and Bruce E. Dalea. (a Department of Chemical Engineering and Materials
Science, DOE Great Lakes Bioenergy Research Center, Michigan State University, 3900
Collins Rd., Lansing, MI 48910, United States). Effect of primary degradation–reaction
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products from Ammonia Fiber Expansion (AFEX)-treated corn stover on the growth and
fermentation of Escherichia coli KO11. Bioresource Technology, Volume 101(20) (2010):
7849-7855
The primary degradation–reaction products (DRP) identified in Ammonia Fiber Expansion
(AFEX)-pretreated
corn
stover
are acetate, lactate, 4-hydroxybenzaldehyde (4HBD)
and acetamide. The effects of these products at a broad concentration range were tested
on Escherichia coli KO11, a strain engineered for cellulosicethanol production. Fermentations
using glucose or xylose as the sole carbohydrate source and a sugar mixture of glucose and
xylose were conducted to determine how these products and sugar selection affected
fermentation performance. Co-fermentation of the sugar mixture exhibited the lowest
overall ethanolproductivity compared to single-sugar fermentations and was more susceptible to
inhibition. Metabolicethanol yield increased with the increasing initial concentration of acetate.
Although these degradation–reaction products (with exception of acetamide) are generally
perceived to be inhibitory, organic acids and 4-hydroxybenzaldehyde at low levels stimulated
fermentation. Adaptation of cells to these products prior to fermentation increased overall
fermentation rate.
Keywords: Cellulosic ethanol; Fermentation; AFEX pretreatment; Escherichia coli; Acetate
Abbreviations: AFEX, Ammonia Fiber Expansion; CS, corn stover; DRP, degradation–reaction
product
C. García-Balboaa I. Chion Bedoyab, F. Gonzáleza, M.L. Blázqueza, J.A. Muñoza and A.
Ballestera. (a Departamento de Ciencia de los Materiales e Ingeniería Metalúrgica,
Facultad de Ciencias Químicas, Universidad Complutense de Madrid, 28040 Madrid,
Spain, b Facultad de Ciencias y Filosofía, Departamento de Química, Universidad Peruana
Cayetano Heredia, Av. Honorio Delgado 430, Urb. Ingeniería-San Martín de Porres, Lima
31, Peru). Bio-reduction of Fe(III) ores using three pure strains ofAeromonas
hydrophila, Serratia fonticola and Clostridiumcelerecrescens and a natural consortium.
Bioresource Technology, Volume 101(20) (2010): 7864-7871
The present work describes a research approach to the anaerobic bioleaching of Fe(III) ores.
Three strains (Serratia fonticola, Aeromonas hydrophila and Clostridium celerecrescens)
isolated from an acidic abandoned mine were selected to test their ability to reduce dissimilatory
Fe(III). Total iron bio-reduction was achieved after 48 h using either the consortium or
the Aeromonas cultures. In the latter case, there was no evidence of precipitates and Fe(II)
remained in solution at neutral pH through complex formation with citrate. None of the other
cultures tested (mixed culture and the two isolates) exhibited this behaviour. Biotechnologically,
this is a very promising result since it obviates the problem associated with undesirable
precipitation of iron compounds in Fe(III)-reducing bacterial cultures. The performance of
theAeromonas culture was improved progressively by adaptation to moderately acidic pH values
(up to 4.5) and to three different Fe(III)-oxyhydroxides as the sole source
of iron: ferrihydrite, hematite and jarosite, commonly found as weathering compounds at mine
sites. Dissimilatory Fe(III)-reducers for iron extraction from ores is therefore especially
attractive in that acidification of the surrounding area can be minimized.
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M. Srikanth Reddya, B. Naresha, T. Leela a, M. Prashanthia, N.Ch. Madhusudhana, G.
Dhanasria and Prathibha Devi a. (a Biotechnology Laboratory, Department of Botany,
Osmania University, Hyderabad 500007, India). Biodegradation of phenanthrene with
biosurfactant production by a new strain of Brevibacillus sp. Bioresource Technology,
Volume 101(20) (2010): 7980-7983
In this work, a phenanthrene-degrading bacterial strain was isolated by enrichment method from
hydrocarbon contaminated sludge samples and identified as Brevibacillus sp. PDM-3 based on
morphological, biochemical, chemotaxonomic (FAMEs analysis) and molecular (16S rDNA
sequencing) analysis. Growth parameters for efficient degradation of phenanthrene such as
nutrient medium, pH, temperature, rpm and inoculum size were standardized and 93%
of phenanthrene was degraded in 6 days as analysed by HPLC. The bacterial strain PDM-3 also
has the ability to produce biosurfactant during phenanthrene degradation as detected by the
surface tension measurements of the culture supernatant and the emulsification index (EI24). The
biosurfactant
was
identified
by
its
functional
groups
through
FT-IR
spectroscopy. Phenanthrene degradation and biosurfactant production are associated with each
other and can be used in environmental biotechnology. Further, the strain has the ability to
degrade other PAHs such as anthracene and fluorene by utilizing them as sole carbon and energy
source.
Keywords: Biodegradation; Phenanthrene; Biosurfactant; Brevibacillus sp.
Heartwin A. Pushpadassa, Robert W. Webera, Joseph J. Dumaisb and Milford A. Hannaa.
(a Industrial Agricultural Products Center, 211 L.W. Chase Hall, University of Nebraska,
Lincoln, NE 68583-0730, USA, b Department of Chemistry, Hamilton Hall, University of
Nebraska-Lincoln, Lincoln, NE, USA). Biodegradation characteristics of starch–
polystyreneloose-fill foams in a composting medium . Bioresource Technology, Volume
101(19) (2010): 7258-7264
The structures and biodegradabilities of loose-fill foams, containing starch and polystyrene at
ratios of 70:30 and 80:20, were evaluated using a laboratory composting system. Each
formulation was foamed (extrusion expanded) using either 0.2% azodicarbonamide or 0.25%
citric acid as the chemical blowing agent. Biodegradability, a measure of the quantity of material
mineralized, was expressed as the percentage of CO2 in the exhaust gas eluted from the
individual chambers. The CO2 generation peaked after about 15 days of composting, and then
decreased. The rate and amount of CO2 eluted depended on the starch content in the foams.
Similarly, there were significant differences in the rates and quantities of CO2 emissions for the
foams blown with azodicarbonamide versus citric acid. At the end of the composting tests, the
remaining foam material had fibrous and crumbly textures, presumably consisting primarily
of polystyrene. FTIR and NMR spectra of the foams, taken after 39 days of composting, did not
reveal the spectral features of starch, thereby confirming the decomposition of the starch.
Keywords: Biodegradation; Carbon dioxide; FTIR; NMR; Polystyrene
A.L. Rodriguesa, M.A. Pereiraa, P. Janknechtb, A.G. Britoa and R. Nogueiraa. (a IBB –
Institute for Biotechnology and Bioengineering, Centre of Biological Engineering,
University of Minho, Campus de Gualtar, 4710-057 Braga, Portugal, b Stadtwerke
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Düsseldorf AG – Wasserwerke, Himmelgeister Landstrasse 1, 40589 Düsseldorf,
Germany). Biofilms formed on humic substances: Response to flow conditions
and carbon concentrations. Bioresource Technology, Volume 101(18) (2010): 6888-6894
Stream biofilms are
exposed
to
dynamic
conditions
of
flow
velocity and
organic carbon availability. Thus, the aim of this study was to investigate the response
of biofilms formed with and without humic substances (HSs) to an increase in flow velocity
(0.04–0.10 m s−1) and HSs concentration (9.7 ± 1.0 to 19.8 ± 0.4 mg L−1 C). The highest amount
of biofilm, measured as volatile suspended solids and total countable cells, was observed at
0.10 m s−1 without HSs. The bacterial community composition of thebiofilm with HSs was
characterized by sequences with high similarities ( 97%) to the genus Dokdonellaand to the
genera Comamonas, Cupriavidus and, Ralstonia. Sequences retrieved from the biofilm without
HSs presented high similarities ( 97%) to the genus Sphingomonas and the genus Nitrosospira.
Experimental results suggested that the presence of HSs under different concentrations and flow
velocities did not significantly enhance the cell density of biofilms but influenced its microbial
composition.
Keywords: Humic substances; Biofilm; Flow velocity; Community composition; DGGE
Weihong Zhong a, Chenjing Zhua, Ming Shub, Kedan Suna, Lei Zhaoa, Chang Wanga,
Zhijuan Yecand Jianmeng Chena. (a College of Biological and Environmental Engineering,
Zhejiang University of Technology, Hangzhou 310032, PR China, b Technology Center,
China Tobacco Zhejiang Industrial Co. Ltd., Hangzhou 310009, PR China, c Technology
Center, Hangzhou Liqun Environment Protecting Paper Co. Ltd., Hangzhou 310018, PR
China).
Degradation
of nicotine in
tobacco
waste
extract
by
newly
isolated Pseudomonas sp. ZUTSKD. Bioresource Technology, Volume 101(18) (2010):
6935-6941
The newly isolated Pseudomonas sp. ZUTSKD was evaluated for its ability to
degrade nicotine in tobacco waste extract (TWE). The strain degraded nicotine completely when
the concentration of reducing sugar in TWE was lower than 8 g L−1. Yeast extract
and phosphate additions improved nicotine degradation in 5% TWE. At 30 °C and pH 7.0, with
additional 15 g L−1 Na2HPO4·6H2O and 6 g L−1 KH2PO4 in 5% TWE,Pseudomonas sp.
ZUTSKD could degrade 97% of nicotine (1.6 g L−1) in 12 h. The data showed that strain
ZUTSKD could be useful to control the nicotine content in TWE.
Keywords: Nicotine; Degradation; Pseudomonas sp.; Tobacco waste extract
Lorena Lima de Oliveiraa, Rachel Biancalana Costaa, Dagoberto Yukio Okadaa, Daniele
Vital Vicha, Iolanda Cristina Silveira Duarteb, Edson Luiz Silvac and Maria Bernadete
Amâncio Vareschea. (a Department of Hydraulics and Sanitation, School of Engineering of
São Carlos, University of São Paulo, Av. Trabalhador Sãocarlense, 400, 13566-590 São
Carlos, SP, Brazil, b Federal University of São Carlos, Rod. João Leme dos Santos, Km
110, SP 264, 18052-780 Sorocaba, SP, Brazil, c Department of Chemical Engineering,
Federal University of São Carlos, Rod. Washington Luiz, Km 235, SP 310, 13565-905 São
Carlos, SP, Brazil). Anaerobic degradation of linear alkylbenzene sulfonate (LAS) in
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fluidized bed reactor by microbial consortia in different support materials. Bioresource
Technology, Volume 101(14) (2010): 5112-5122
Four anaerobic fluidized bed reactors filled with activated carbon (R1), expanded clay (R2),
glass beads (R3) and sand (R4) were tested for anaerobic degradation of LAS. All reactors were
inoculated with sludge from a UASB reactor treating swine wastewater and were fed with a
synthetic substrate supplemented with approximately 20 mg l−1 of LAS, on average. To
560 mg l−1 COD influent, the maximum COD and LAS removal efficiencies were mean values
of 97 ± 2% and 99 ± 2%, respectively, to all reactors demonstrating the potential applicability of
this reactor configuration for treating LAS. The reactors were kept at 30 °C and operated with a
hydraulic retention time (HRT) of 18 h. The use of glass beads and sand appear attractive
because they favor the development of biofilms capable of supporting LAS degradation.
Subsequent 16S rRNA gene sequencing and phylogenetic analysis of samples from reactors R3
and R4 revealed that these reactors gave rise to broad microbial diversity,
withmicroorganisms belonging
to
the
phyla Bacteroidetes,
Firmicutes, Actinobacteria and Proteobacteria, indicating the role of microbial consortia in
degrading the surfactant LAS.
Keywords: Fluidized bed reactor; Immobilized biomass; Support material; Surfactant
degradation; 16S rRNA
Ignacio de Godosa, b, 1, Virginia A. Vargasc, 2, Saúl Blancoe, 4, María C. García Gonzálezd, 3,
Roberto Sotoc, 2, Pedro A. García-Encinaa, Eloy Becaresb, 1 and Raúl Muñoza.
(a Department of Chemical Engineering and Environmental Technology, University of
Valladolid, Paseo del Prado de la Magdalena s/n, 47011 Valladolid, Spain, b Department of
Biodiversity and Environmental Management, University of León, Campus Vegazana,
24071 León, Spain, c Center of Biotechnology, San Simon Mayor University of
Cochabamba, Campus Universitario, s/n Cochabamba, Bolivia, d Institute of Agriculture
Technology of Castilla y León (ITACyL), Ctra. Burgos, Km 119, 47071 Valladolid, Spain,
e
Institute of Environmental Sciences, University of León, C/La Serna 58, 24071 León,
Spain). A comparative evaluation of microalgae for the degradation of piggery wastewater
under photosynthetic oxygenation. Bioresource Technology, Volume 101(14) (2010): 51505158
Two green microalgae (Scenedesmus obliquus and Chlorella sorokiniana), one cyanobacterium
(Spirulina platensis), one euglenophyt (Euglena viridis) and two microalgae consortia were
evaluated for their ability to support carbon, nitrogen and phosphorous removal in symbiosis
with activated sludge bacteria during the biodegradation of four and eight times diluted piggery
wastewater in batch tests. C. sorokiniana and E. viridis were capable of supporting the
biodegradation of four and eight times diluted wastewater. On the other hand, while S.
obliquus and the consortia isolated from a swine manure stabilization pond were only able to
grow in eight times diluted wastewater, S. platensis and the consortium isolated from a high rate
algal pond treating swine manure were totally inhibited regardless of the dilution applied. TOC
removal efficiencies (RE) ranging from 42% to 55% and NH4+-RE from 21% to 39% were
recorded in the tests exhibiting photosynthetic oxygenation. The similar oxygen production rates
exhibited by the tested microalgae under autotrophic conditions (from 116 to 133 mg O2 L−1 d−1)
suggested that factors other than the photosynthetic oxygenation potential governed piggery
wastewater biodegradation. Microalgal tolerance towards NH3 was hypothesized as the key
selection criterion. Further studies in a continuous algal–bacterial photobioreactor inoculated
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with C. sorokiniana, S. obliquus and S. platensis showed that C. sorokiniana, the species
showing the highest NH3-tolerance, rapidly outcompeted the rest of the microalgae during the
biodegradation of eight times diluted wastewater, achieving TOC and NH4 +-RE comparable to
those recorded in the batch biodegradation tests.
Keywords: Bioremediation; Microalgae
oxygenation; Piggery wastewater

selection;
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Qiao Lina, b, Wen Donghuic and Wang Jianlonga. (a Laboratory of Environmental
Technology, INET, Tsinghua University, Beijing 100084, PR China, b Beijing Wei Ming
Kai Tuo Agriculture Biotechnology Co. Ltd., Beijing 100085, PR China, c College of
Environmental Sciences and Engineering, Peking University, Beijing 100871, PR China).
Biodegradation of pyridine by Paracoccus sp. KT-5 immobilized on bamboo-based
activated carbon. Bioresource Technology, Volume 101(14) (2010): 5229-5234
The performance of pyridine degradation by Paracoccus sp. strain KT-5 immobilized on
bamboo-based activated carbon was investigated and compared with that of free cells. The
results showed thatParacoccus sp. was able to attach well on the surface and pores of bamboocarbon. Compared with freely suspended cells, the pyridine-degrading rate of the immobilized
cells was higher when initialpyridine concentration was in the range of 489–1476 mg/L,
suggesting that the efficiency of pyridinedegradation by Paracoccus sp. strain KT-5 was
enhanced significantly by immobilization technique. Additionally, the attached biomass on the
bamboo-carbon increased from 391.9 to 430–500 mg/g duringpyridine degradation.
Furthermore, the semi-continuous degradation of pyridine by immobilized cellswere carried out
when the pyridine concentration was in the range of 293–1476 mg/L, the results demonstrated
the feasibility and reusability of immobilized cells for pyridine degradation.
Keywords: Pyridine; Biodegradation; Paracoccus sp.; Immobilization; Activated carbon
Aditi Banerjeea and Aloke K. Ghoshalb. (a Center for Environment, Indian Institute of
Technology Guwahati, Guwahati 781039, Assam, India, b Department of Chemical
Engineering, Indian Institute of Technology Guwahati, Guwahati 781039, Assam, India).
Phenol degradation by Bacillus cereus: Pathway and kinetic modeling. Bioresource
Technology, Volume 101(14) (2010): 5501-5507
The microbial degradation of phenol by pure cultures Bacillus cereus MTCC 9817 strain AKG1
and B. cereus MTCC 9818 strain AKG2 is studied in batch mode for several initial
concentrations of phenol in the range of 100–2000 mg/L with an interval of 100 mg/L.
Degradation pathways are investigated at initialphenol concentrations of 100, 500, 1000, 1500,
and 2000 mg/L. The bacteria are able to degrade phenolof concentration as high as 2000 mg/L.
The maximum degradation rate is obtained at an initial phenolconcentration of about 800 mg/L
for the strain AKG1 and about 200 mg/L for the strain AKG2. Both the strains
degrade phenol via meta-cleavage pathway
through
formation
of 2-hydroxymuconic
semialdehyde(2-HMSA) as an intermediate product. Modeling of the biodegradation
of phenol indicates that the Haldane inhibitory model predicts the experimental data fairly well
for both the strains.
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Keywords: Bacillus cereus; Degradation kinetics; Degradation pathway; Phenol degradation
Nyuk-Min Chong and Jing-Ning Chiou. Biodegradation of BTE in soil by indigenous
microbial populations with and without biogenic substrates. World Journal of
Microbiology and Biotechnology, Volume 26(9) (2010): 1587-1594
Degradation of benzene, toluene, and ethylbenzene (BTE) by microbial populations indigenous
to the soil and populations proliferated from the indigenous using biogenic substrates were
compared. The reaction system consisted of aerobic microcosms representing an unsaturated
soil. Microcosms supplemented with glucose and citrate, when compared to the unsupplemented
microcosms, showed increases in bacterial counts, but the overall degradation rates for B, T, or E
were reduced in spite of shorter lag times. Both biogenic substrate supplements were nonbeneficial for BTE degradation due largely to the preferential and healthy growth of the
indigenous populations on the biogenic substrates, and thus the urgency of developing a
favorable amount of BTE degraders was reduced.
Keywords: Bioremediation - BTEX - Soil microcosm - Biogenic substrate - Diauxic growth
Luiz Fernando Ferreira, Mario Aguiar, Georgia Pompeu, Tâmara Guido Messias and
Regina Rosim Monteiro. Selection of vinasse degrading microorganisms. World Journal of
Microbiology and Biotechnology, Volume 26(9) (2010): 1613-1621
Vinasse is a highly colored effluent with a high pollutant potential when disposed in the
environment. Assays for decolorization of vinasse were performed, selecting the fungus
Pleurotus sajor-caju CCB 020. The discoloration was cocominant with the increase of the
activities of laccase, manganese-peroxidase and peroxidases. P. sajor-caju demonstrated a rise in
biomass production (1.06 g 100 ml−1), and the enzyme activities such as laccase (varying from
400 to 450 IU l−1) reached between the 9th and 10th day of growth and for MnP at the 12th day
of cultivation (varying from 60 to 100 IU l−1). It was concluded that the system P. sajorcaju/vinasse can be utilized as a bioprocess for color removal and degradation of complex
vinasse compounds. It was observed an improvement in the characteristics and detoxification
allowing its utilization as reused water, laccase and manganese-peroxidase enzymes production
and for fungal biomass production with a high nutritional value.
Keywords: Vinasse - Biodegradation - Decolorization - Enzymes - Lignolytic fungi
Isam A. Mohamed Ahmed, Jiro Arima, Tsuyoshi Ichiyanagi, Emi Sakuno and Nobuhiro
Mori. Isolation and characterization of homocholine-degrading Pseudomonas sp. strains
A9 and B9b. World Journal of Microbiology and Biotechnology, Volume 26(8) (2010):
1455-1464
Soil isolates, identified as Pseudomonas sp. strain A9 and Pseudomonas sp. strain B9b (based on
the phenotypic features and phylogenetic analysis) were found to degrade homocholine
aerobically. Morphological characterization using the optical microscope under light and phase
contrast conditions showed that cells of strain A9 formed short rods measuring approximately
0.5–1 × 1.5–2.0 µm in size while those of B9b formed long rods of 0.5–1 × 2.5–3.0 µm during
the early growth phase on both nutrient broth and basal-homocholine (basal-HC) media. Strain
A9 was able to grow on basal-HC medium at a wide range of temperatures (4–41°C) whereas
strain B9b was not able to grow at either 4 or 41°C. Comparative 16S rRNA sequencing studies
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indicated that strain A9 fell into the Pseudomonas putida subclade whereas strain B9b located in
Pseudomonas fulva subclade. Washed cells of strains A9 and B9b degraded homocholine
completely within 6 h with concomitant formation of several metabolites. Analysis of the
metabolites by capillary electrophoresis, fast atom bombardment–mass spectrometry, and gas
chromatography–mass spectrometry, showed trimethylamine (TMA) as the major metabolite
beside β-alanine betaine and trimethylaminopropionaldehyde. Therefore, the possible
degradation pathway of homocholine in the isolated strains is through successive oxidation of
the alcohol group (–OH) to aldehyde (–CHO) and acid (–COOH), and thereafter the cleavage of
β-alanine betaine C–N bonds yielding trimethylamine and an alkyl chain.
Keywords: Biodegradation - Homocholine propanol - 16S rRNA gene sequence

Pseudomonas

sp. - 3-N-Trimethylamino-1-

Flavio M. Lopes, Karla A. Batista, Gustavo L. A. Batista, Sydnei Mitidieri, Luiz Artur M.
Bataus and Kátia F. Fernandes. Biodegradation of epoxyconazole and piraclostrobin
fungicides by Klebsiella sp. from soil. World Journal of Microbiology and Biotechnology,
Volume 26, Number 7, 1155-1161
Three bacterial strains have been isolated from soil in which soybean had been continuously
cropped and treated with Opera®, a fungicide containing epoxyconazole and pyraclostrobin. The
three strains (1,805, 2,801 and 3,803), obtained from soil at 80–100 cm depth, were selected on
medium containing 0.03% Opera®. Morphological examination revealed that the strains were
Gram-negative, and two of them (1,805 and 2,801) exhibited polymorphism. The growth profiles
demonstrated that 1,805 and 3,803 were more efficient growing in the presence of Opera® than
2,801. Maximum growth was reached between 24 and 48 h, however, 2,801 was not able to
survive after this period. The total protein content produced by 1,805, 2,801 and 3,803 in liquid
selective medium containing Opera® were 111.0 ± 0.02, 80.0 ± 0.05 and 130.5 ± 0.07 µg/ml,
respectively. According to its biochemical and molecular features, strain 1,805 was identified as
Klebsiella sp. On the basis of the characteristics presented (facultative anaerobic nature,
polymorphic character and capacity of growing in the presence of Opera®) strain 1,805 seems to
be able to degrade the epoxyconazole and pyraclostrobin.
Keywords: Klebsiella sp. - Biodegradation - Fungicides - Opera®
Samuel G. Dennisona, b, 1, Parnell O’Briena, 1, Saumya Gopalkrishnana, 2 and Benjamin C.
Starka. (a Biology Division, Department of Biological, Chemical, and Physical Sciences,
Illinois Institute of Technology, Chicago, IL 60616, USA, b Metropolitan Water
Reclamation District of Greater Chicago, Chicago, IL, USA). Enhancement of aerobic
degradation of benzoate and 2-chlorobenzoate by adapted activated sludge.
Microbiological Research, Volume 165(8) (2010): 687-694
Activated sludge from the Stickney Water Reclamation Plant of the Metropolitan Water
Reclamation District of Greater Chicago was adapted in the laboratory to either benzoate or 2chlorobenzoate as the sole carbon source in sequencing batch reactors with a 48-h feed–aerate–
settle–draw cycle and a mean cell residence time (MCRT) of 10 days. Benzoate degradation
increased by more than 80-fold after 7 MCRTs compared to unadapted activated sludge. A
greater than 15-fold increase in 2-chlorobenzoate metabolism occurred after adaptation for about
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5–7 MCRTs. For each substrate the maximum rate measured for adapted cultures was near or
above the highest previously reported in the literature. For both adapted and unadapted sludges,
benzoate metabolism was considerably faster than that of 2-chlorobenzoate, and for both
substrates the rate of metabolism increased incrementally with time of adaptation. As expected,
addition of the benzoate-adapted sludge to unadapted sludge enhanced the latter’s ability to
degrade benzoate.
Keywords: Activated sludge; Adaptation; Benzoate; 2-Chlorobenzoate; Sequencing batch
reactor(s)
Christophe Chassard, Eve Delmas, Céline Robert, Annick Bernalier-Donadille. The
cellulose-degrading microbial community of the human gut varies according to the
presence or absence of methanogens. FEMS Microbiology Ecology. Volume 74(1) (2010):
205–213
Cellulose-degrading microorganisms involved in the breakdown of plant cell wall material in the
human gut remain rather unexplored despite their role in intestinal fermentation.
Microcrystalline cellulose-degrading bacteria were previously identified in faeces of methaneexcreting individuals, whereas these microorganisms were undetectable in faecal samples from
non-methane excretors. This suggested that the structure and activity of the cellulose-degrading
community differ in methane- and non-methane-excreting individuals. The purpose of this study
was to characterize in depth this cellulose-degrading community in individuals of both CH4
statuses using both culture-dependent and molecular methods. A new real-time PCR analysis
was developed to enumerate microcrystalline cellulose-degrading ruminococci and used to
confirm the predominance of these hydrolytic ruminococci in methane excretors. Culturedependent methods using cell wall spinach (CWS) residue revealed the presence of CWSdegrading microorganisms in all individuals. Characterization of CWS-degrading isolates further
showed that the main cellulose-degrading bacteria belong essentially to Bacteroidetes in nonmethane-excreting subjects, while they are predominantly represented by Firmicutes in methaneexcreting individuals. This taxonomic diversity was associated with functional diversity: the
ability to degrade different types of cellulose and to produce H2 from fermentation differed
depending on the species. The structure of the cellulolytic community was shown to vary
depending on the presence of methanogens in the human gut.
Keywords: human intestinal microbiota; cellulose degradation; bacterial community
structure; metabolic activity; methanogenesis
Ziv Arbeli, Cilia Fuentes. Prevalence of the gene trzN and biogeographic patterns among
atrazine-degrading bacteria isolated from 13 Colombian agricultural soils. FEMS
Microbiology Ecology. Volume 73(3) (2010): 611–623
The following study evaluated the diversity and biogeography of 83 new atrazine-degrading
bacteria and the composition of their atrazine degradation genes. These strains were isolated
from 13 agricultural soils and grouped according to rep-PCR genomic fingerprinting into 11
major clusters, which showed biogeographic patterns. Three clusters (54 strains) belonged to the
genus Arthrobacter, seven clusters (28 strains) were similar to the genus Nocardioides and only
one strain was a gram-negative from the genus Ancylobacter. PCR assays for the detection of the
genes atzA, B, C, D, E, F and trzN conducted with each of the 83 strains revealed that 82 strains
(all gram positive) possessed trzN, 74 of them possessed the combination of trzN, atzB and atzC,
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while only the gram-negative strain had atzA. A similar PCR assay for the two analogous genes,
atzA and trzN, responsible for the first step of atrazine degradation, was performed with DNA
extracted directly from the enrichment cultures and microcosms spiked with atrazine. In these
assays, the gene trzN was detected in each culture, while atzA was detected in only six out of 13
soils. These results raise an interesting hypothesis on the evolutionary ecology of the two
atrazine chlorohydrolase genes (i.e. atzA and trzN) and about the biogeography of atrazinedegrading bacteria.
Keywords: atrazine; biodegradation; atzA; trzN; Colombia; Tropic
Joaquim Vila1, José María Nieto1, Jelle Mertens2, Dirk Springael2, Magdalena Grifoll1.
Microbial community structure of a heavy fuel oil-degrading marine consortium: linking
microbial dynamics with polycyclic aromatic hydrocarbon utilization. FEMS Microbiology
Ecology, Volume 73(2) (2010): 349–362
A marine microbial consortium obtained from a beach contaminated by the Prestige oil spill
proved highly efficient in removing the different hydrocarbon families present in this heavy fuel
oil. Seawater cultures showed a complete removal of all the linear and branched alkanes, an
extensive attack on three to five-ring polycyclic aromatic hydrocarbons [PAHs; including
anthracene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, and benzo(a)pyrene] (30–
100%), and a considerable depletion of their alkyl derivatives. Community dynamics analysis
revealed that Alcanivorax species, known alkane degraders, predominated in the initial stages.
This was followed by an increase in Alphaproteobacteria (i.e. Maricaulis, Roseovarius), which
coincided with the depletion of low molecular PAHs. Finally, these were succeeded by
Gammaproteobacteria (mainly Marinobacter and Methylophaga), which were involved in the
degradation of the high molecular-weight PAHs. The role of these populations in the removal of
the specific components was confirmed by the analysis of subcultures established using the
aliphatic or the aromatic fraction of the fuel oil, or single PAHs, as carbon sources. The genus
Marinobacter seemed to play a major role in the degradation of a variety of hydrocarbons, as
several members of this group were isolated from the different enrichment cultures and grew on
plates with hexadecane or single PAHs as sole carbon sources.
Keywords: microbial diversity; PAHs; oil-degrading consortium; DGGE; biodegradation
Lorraine Lillis, Nicholas Clipson, Evelyn Doyle. Quantification of catechol dioxygenase
gene expression in soil during degradation of 2,4-dichlorophenol. FEMS Microbiology
Ecology. Volume 73(2) (2010): 363–369
The tfdC and C23O genes encode two catechol dioxygenases that catalyse ortho and meta
cleavage of a key metabolite (chlorocatechol) of 2,4-dichlorophenol (2,4-DCP) metabolism,
respectively. Primers were designed and a real-time PCR assay was developed to assess the
abundance and expression of both tfdC and C23O genes in a soil amended with 2,4-DCP over a
21-day period. tfdC, the gene encoding the ortho cleaving dioxygenase, was significantly more
abundant than the meta cleaving dioxygenase gene (C23O) throughout the experiment. The
highest levels of tfdC were observed 2 days after amendment of soil with 2,4-DCP, at which
stage the rate of 2,4-DCP degradation was at its maximum. In contrast, C230 copy numbers
declined initially and peaked when degradation had slowed considerably. mRNA of the two

Abstract Vol. No. 17, June 2010

105

Department of Environmental Science, KU

chlorocatechol dioxygenase genes was not detected on day 0, but both genes were expressed
after this time point. tfdC was expressed at a significantly higher level than C23O in 2,4-DCPamended soil throughout the course of the microcosm, indicating the dominance of the ortho
metabolic pathway. Phylogenetic analysis revealed a wide diversity of chlorocatechol
dioxygenase genes in the 2,4-DCP-exposed soil examined.
Keywords: 2,4-DCP; biodegradation; gene expression; catechol dioxygenase
Li Wang, Yang Wen, Xinqing Guo, Guangli Wang, Shunpeng Li and Jiandong Jiang.
Degradation of methamidophos by Hyphomicrobium species MAP-1 and the biochemical
degradation pathway. Biodegradation, Volume 21(4) (2010): 513-523
Methamidophos is one of the most widely used organophosphorus insecticides usually detectable
in the environment. A facultative methylotroph, Hyphomicrobium sp. MAP-1, capable of high
efficiently degrading methamidophos, was isolated from methamidophos-contaminated soil in
China. It was found that the addition of methanol significantly promoted the growth of strain
MAP-1 and enhanced its degradation of methamidophos. Further, this strain could utilize
methamidophos as its sole carbon, nitrogen and phosphorus source for growth and could
completely degrade 3,000 mg l−1 methamidophos in 84 h under optimal conditions (pH 7.0,
30°C). The enzyme responsible for methamidophos degradation was mainly located on the cell
inner membrane (90.4%). During methamidophos degradation, three metabolites were detected
and identified based on tandem mass spectrometry (MS/MS) and gas chromatography-mass
spectrometry (GC–MS) analysis. Using this information, a biochemical degradation pathway of
methamidophos by Hyphomicrobium sp. MAP-1 was proposed for the first time.
Methamidophos is first cleaved at the P–N bond to form O,S-dimethyl hydrogen thiophosphate
and NH3. Subsequently, O,S-dimethyl hydrogen thiophosphate is hydrolyzed at the P–O bond to
release –OCH3 and form S-methyl dihydrogen thiophosphate. O,S-dimethyl hydrogen
thiophosphate can also be hydrolyzed at the P–S bond to release –SCH3 and form methyl
dihydrogen phosphate. Finally, S-methyl dihydrogen thiophosphate and methyl dihydrogen
phosphate are likely transformed into phosphoric acid.
Keywords: Biodegradation pathway - Facultative methylotroph - Hyphomicrobium sp. MAP1 - Methamidophos
Kazunari Sei, Takashi Kakinoki, Daisuke Inoue, Satoshi Soda, Masanori Fujita and
Michihiko Ike. Evaluation of the biodegradation potential of 1,4-dioxane in river, soil and
activated sludge samples. Biodegradation, Volume 21(4) (2010): 585-591
To evaluate the biodegradation potential of 1,4-dioxane in natural environments, a total of 20
environmental samples including river water, activated sludge, soil from the drainage area of a
chemical factory and garden soil were subjected to a 1,4-dioxane degradation test. The five soil
samples from the drainage area of the chemical factory were capable of reducing 100 mg l−1 of
1,4-dioxane to below the detection limit (0.8 mg l−1) within 33 days. In one activated sludge
sample, 100 mg l−1 of 1,4-dioxane decreased by 69% within 14 days via cometabolic degradation
in the presence of 100 mg l−1 of tetrahydrofuran (THF). The ability of all samples to degrade 1,4dioxane degradation with or without THF increased after repeated enrichment, except for one
soil sample from the drainage area of the chemical factory that was no longer able to degrade
1,4-dioxane after the third cycle of enrichment. However, most of the samples (14/20) were not
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able to degrade 1,4-dioxane degradation. Thus, it can be concluded that the potential for 1,4dioxane degradation is not ubiquitously distributed in natural environment.
Keywords: 1,4-Dioxane - Biodegradation potential - Environmental samples - Tetrahydrofuran
(THF) - Enrichment culture
Rutwik Ravindra Mandakini Thengodkar and S. Sivakami. Degradation of Chlorpyrifos
by an alkaline phosphatase from the cyanobacterium Spirulina platensis. Biodegradation,
Volume 21(4) (2010): 637-644
Spirulina is a photosynthetic, filamentous, spiral-shaped, multicellular, blue-green microalga.
The two most important species are Spirulina maxima and Spirulina platensis. Spirulina is
considered an excellent food, lacking toxicity and having corrective properties against viral
attacks, anemia, tumor growth and malnutrition. We have observed that cultures of Spirulina
platensis grow in media containing up to 80 ppm of the organophosphorous pesticide,
Chlorpyrifos. It was found to be due to an alkaline phosphatase (ALP) activity that was detected
in cell free extracts of Spirulina platensis. This activity was purified from the cell free extracts
using ammonium sulphate precipitation and gel filtration and shown to belong to the class of EC
3.1.3.1 ALP. The purified enzyme degrades 100 ppm Chlorpyrifos to 20 ppm in 1 h transforming
it into its primary metabolite 3, 5, 6-trichloro-2-pyridinol. This is the first report of degradation
of Chlorpyrifos by Spirulina platensis whose enzymic mechanism has been clearly identified.
These findings have immense potential for harnessing Spirulina platensis in bioremediation of
polluted ecosystems.
Keywords: Alkaline
Bioremediation
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Ram Naresh Bharagava and Ram Chandra. Biodegradation of the major color containing
compounds in distillery wastewater by an aerobic bacterial culture and characterization of
their metabolites. Biodegradation, Volume 21(5) (2010): 703-711
This study deals the biodegradation of the major color containing compounds extracted from
distillery wastewater (DWW) by an aerobic bacterial consortium comprising Bacillus
licheniformis (DQ79010), Bacillus sp. (DQ779011) and Alcaligenes sp. (DQ779012) and
characterization of metabolic products. The degradation of color containing compounds by
bacteria was studied by using the different carbon and nitrogen sources at different
environmental conditions. Results revealed that the bacterial consortium was efficient for 70%
color removal in presence of glucose (1.0%) and peptone (0.1%) at pH 7.0 and temperature
37°C. The HPLC analysis of control and bacterial degraded samples has shown the reduction in
peak area as well as shifting of peaks compared to control indicating the bacterial degradation as
well as transformation of color containing compounds from DWW. The comparative LC–MS–
MS and other spectrophotometric analysis has shown the presence of dihydroxyconiferyl
alcohol, 2, 2′-bifuran-5-carboxylic acid, 2-nitroacetophenone, p-chloroanisol, 2, 3-dimethylpyrazine, 2-methylhexane, methylbenzene, 2, 3-dihydro-5-methylfuran, 3-pyrroline, and acetic
acid in control samples that were biodegraded and biotransformed into 2-nitroacetophenone, pchloroanisol, 2, 2′-bifuran, indole, 2-methylhexane, and 2, 3-dihydro-5-methylfuran by bacterial
consortium. In this study, it was observed that most of the compounds detected in control
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samples were diminished from the bacterial degraded samples and compounds 2, 2′-bifuran and
indole with molecular weight 134 and 117 were produced as new metabolites during the
bacterial degradation of color containing compounds from DWW.
Keywords: Distillery
Metabolites
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K. S. Rajini, Ch. Sasikala and Ch. V. Ramana. Reductive degradation of pyrazine-2carboxylate by a newly isolated Stenotrophomonas sp. HCU1. Biodegradation, Volume
21(5) (2010): 801-813
A bacterium growing on pyrazine-2-carboxylate broth was isolated, purified and identified as a
strain of Stenotrophomonas sp. based on polyphasic taxonomic analyses and designated as strain
HCU1. 16S rRNA gene sequence of strain HCU1 showed 98.7% sequence similarity with the
type strain of Stenotrophomonas maltophilia belonging to Gammaproteobacteria. Growth of
strain HCU1 was demonstrated when pyrazine-2-carboxylate was used as a sole source of
nitrogen. Ring reduction of pyrazine-2-carboxylate was shown as increase in absorbance at
268 nm and the reduced product was confirmed as 1,2,5,6-tetrahydropyrazine-2-carboxylate,
while a ring opened product, 2-amino-2-hydroxy-3-(methylamino) propanoic acid (with a loss in
carbon atom), indicated a reductive degradation of pyrazine-2-carboxylate by strain HCU1.
Keywords: Biodegradation - Pyrazine-2-carboxylate - Stenotrophomonas
Shaker A. Hassan2, Khasraw M. Hassan1 and Amera Al-Rubeii2. (1Department of Animal
Production, College of Agriculture, University of Sulaimani, Iraq, 2Department of Animal
Research, College of Agriculture, University of Baghdad, Iraq. *Corresponding author. Email: xasraw57@yahoo.com). Carcass characteristics of Karadi lambs as affect by
different levels of dietary supplement of rumen degradable nitrogen fed with Nigella sativa.
African Journal of Biotechnology Vol. 9 (27) (2010): 4295-4299
The objective of the work described here was to investigate the effect of two levels of Nigella
sativa (0 and 7.5 g NS / kg DM) supplementation to rations of Karadi lambs fed three levels of
rumen degradable nitrogen (1, 1.3 and 1.6 g RDN / MJ of ME) on carcass characteristics, using 2
x 3 factorial experiment. Twenty four individual Karadi male lambs were used (four lambs for
each treatment). They were weighing approximately 30 kg live weight and 7 months old. The
diets were formulated to be given at 40% NaOH-treated barley straw DM to 60% concentrates
DM. At the end of feeding trial, all the lambs were slaughtered after over night with feeding
straw. Live weight gain was improved (P < 0.05) in lambs fed diets supplemented with NS as
compared with those lambs fed diet without NS. However, live weight gain was not affected by
levels of RDN. Changes in slaughter weight, Killing out proportion, leg cuts tissue, the
wholesale cuts weight and fat-tail weight were not significantly affected by both NS
supplementation and levels of RDN. However, the heavier slaughter weights, cold carcass and
fat tail weights were associated with lambs fed highest level of RDN supplemented with NS (P <
0.05). Moreover, there is a linear increase in fat-tail weight associated with lambs fed increasing
levels of RDN supplemented with NS.
Keyword: Karadi, Lambs, Carcass characteristics, Rumen degradable nitrogen, Nigella Sativa.
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Abbreviations: RDN, Rumen degradable nitrogen; NS, Nigella sativa; SBM, soybean meal;
FTSBM, formaldehyde- treated soybean meal; UDN, undegradable nitrogen; CRD, completely
randomized design; FCR, feed conversion ratio; LWG, live weight gain; CCW, cold carcass
weight; TN, total nitrogen; MJ, metabolizable energy.
Zewen Dai, Zhilong Wang, Jian-He Xu and Hanshi Qi. Assessing bioavailability of the
solubilization of organic compound in nonionic surfactant micelles by dose–response
analysis. Applied Microbiology and Biotechnology, Volume 88(1) (2010): 327-339
It is uncertain in some extent that organic compounds solubilized in micelles of a nonionic
surfactant aqueous solution are bioavailable directly by the microbes in an extractive microbial
transformation or biodegradation process. In this work, a dose–response method, where a
bioequivalence concept is introduced to evaluate the synergic toxicity of the nonionic surfactants
and the organic compounds, was applied to analyze the inhibition effect of organic compounds
(naphthalene, phenyl ether, 2-phenylethanol, and 1-butanol) in nonionic surfactant Triton X-100
micelle aqueous solutions and Triton X-114 in aqueous solutions forming cloud point systems.
Based on the result, a mole solubilization ratio of organic compounds in micelle was also
determined, which consisted very well with those of classic semi-equilibrium dialysis
experiments. The results exhibit that bioavailability of organic compounds solubilized in
micelles to microbial cells is negligible, which provides a guideline for application of nonionic
surfactant micelle aqueous solutions or cloud point systems as novel media for microbial
transformations or biodegradations.
Keywords: Bioavailability - Dose–response
point system

analysis - Micelle - Nonionic

surfactant - Cloud

C. Mirande1, E. Kadlecikova1, M. Matulova2, P. Capek2, A. Bernalier-Donadille1, E.
Forano1, C. Béra-Maillet1. Dietary fibre degradation and fermentation by two xylanolytic
bacteria Bacteroides xylanisolvens XB1AT and Roseburia intestinalis XB6B4 from the
human intestine. Journal of Applied Microbiology, Volume 109(2) (2010): 451–460
AimsZ: To characterize fibre degradation, colonization and fermentation, and xylanase activity
of two xylanolytic bacteria Bacteroides xylanisolvens XB1AT and Roseburia intestinalis XB6B4
from the human colon.
Methods and Results: The bacteria grew well on all the substrates chosen to represent dietary
fibres: wheat and corn bran, pea, cabbage and leek fibres, and also on purified xylans. Roseburia
intestinalis colonized the substrates more efficiently than Bact. xylanisolvens. For the two
bacteria, 80–99% of the total xylanase activity was associated with the cells whatever the
substrate and time of growth. Optimal specific activities of cells were obtained on oat spelt
xylan; they were higher than those previously measured for xylanolytic bacteria from the human
gut. Roseburia intestinalis produced high molecular mass xylanases (100–70 kDa), while
Bact. xylanisolvens produced lower molecular mass enzymes, including a cell-associated
xylanase of 37 kDa.
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Conclusions: The two bacteria display very high xylanolytic activity on the different
substrates. Differences were observed on substrate attachment and enzyme systems, suggesting
that the two species occupy different niches within the gut microbiota.
Significance and Impact of the Study: This study characterizes xylan degradation by two
major species of the human intestine.
Keywords: Bacteroides xylanisolvens; fibre; human gut microbiota; Roseburia intestinalis;
xylanase
S. Yousaf1, K. Ripka1, T.G. Reichenauer2, V. Andria1, M. Afzal1, A. Sessitsch1.
Hydrocarbon degradation and plant colonization by selected bacterial strains isolated from
Italian ryegrass and birdsfoot trefoil. Journal of Applied Microbiology, Volume 109(4)
(2010): 1389–1401
Aims: To assess the degradation potential and plant colonization capacity of four alkanedegrading strains (ITSI10, ITRI15, ITRH76 and BTRH79) in combination with birdsfoot trefoil
and Italian ryegrass and to evaluate the diversity of indigenous alkane-degrading soil bacteria in
the rhizo- and endosphere.
Methods and Results: Contaminated soil was prepared by spiking agricultural soil with 10 g
diesel fuel per kg soil. Italian ryegrass (Lolium multiflorum var. Taurus) and birdsfoot trefoil
(Lotus corniculatus var. Leo) were inoculated with four alkane-degrading strains. Hydrocarbon
degradation (up to 57%) was observed in all inoculated treatments of vegetated and unvegetated
samples. Italian ryegrass in combination with compost and BTRH79 showed highest
degradation, while birdsfoot trefoil performed best with compost and strain ITSI10. Cultivationbased as well as cultivation-independent analysis showed that both strains were competitive
colonizers.
Conclusions: The combination between vegetation, inoculation with well-performing
degrading bacteria and compost amendment was an efficient approach to reduce hydrocarbon
contamination. Two Pantoea sp. strains, ITSI10 and BTRH79, established well in the plant
environment despite the presence of a variety of other, indigenous alkane-degrading bacteria.
Significance and Impact of the Study: This study suggests that the application of degrading
bacterial strains, which are able to compete with the native microflora and to tightly associate
with plants, are promising candidates to be used for phytoremediation applications.
Keywords: bioremediation; degradation; rhizosphere
Agostina Chiavola, Renato Baciocchi and Federico Barducci. 3-Chlorophenol
Biodegradation in a Sequencing Batch Reactor: Kinetic Study and Effect of the Filling
Time. Water, Air, & Soil Pollution, Volume 212(1-4_ (2010): 219-229
Biodegradation kinetics of 3-chlorophenol (3-CP) were studied in two identical lab scale
sequencing batch reactors (SBR) fed with the compound as the sole energy and carbon source
and operated at different filling time (1 h for SBR1 and 2 h for SBR2). High removal efficiency
was always obtained in both SBRs in the range of feed concentration of 300–960 mg L−1.
Increased feed load to 1,200 mg L−1 3-CP could also be removed in SBR1 despite the presence
of inhibition, whereas determined failure of SBR2. Long filling time and high biomass
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concentration were shown to have beneficial effect on process kinetics since they allowed to
avoid substrate concentration peaks at the end of the fill phase. However, longer filling time (in
the present case higher than 1 h) did not allow to select and enrich robust microbial population.
The Haldane equation well fitted the kinetic test data measured in the presence of inhibition, i.e.,
at 960 and 1,200 mg L−1 3-CP in SBR1.
Keywords: 3-chlorophenol - Filling time - Haldane equation - Kinetics - Sequencing batch
reactor
Hsien-Yi Lee, Chien-Li Lee and Chih-Ju G. Jou. Comparison Degradation of
Pentachlorophenol Using Microwave-Induced Nanoscale Fe0 and Activated Carbon.
Water, Air, & Soil Pollution, Volume 211(1-4) (2010): 17-24
Microwave (MW) is applied to enhance pentachlorophenol (PCP) removal using zerovalent iron
(ZVI, Fe0) or granular activated carbon (GAC) as the dielectric media. Applying MW energy at
700 W for 20 s, the results show that Fe0 is capable of enhancing the CB removing 2.7 times
(91% vs. 34 %) than GAC. Because Fe0 has higher dielectric loss (39.5 F/m vs. 8.3 F/m), it
absorbs more MW energy to speed up the oxidation rate resulting in a faster temperature rise
than GAC. Thus, in the presence of MW, Fe0 is superior to GAC for PCP removal. Additionally,
excessive MW exposure will damage the surface structure of either Fe0 or GAC causing
excessive electric charges to accumulate in the media that brings about the phenomenon of
sparks.
Keywords: Microwave
Pentachlorophenol (PCP)

(MW) - Zerovalent

iron - Granular

activated

carbon -

Mônica L. Adam, Rodrigo A. Torres, Graziela Sponchiado, Thalita S. Motta, Cíntia M. R.
Oliveira, Marco A. Carvalho-Filho and M. T. S. Correia. Environmental Degradation at a
Public Park in Southern Brazil as Revealed Through a Genotoxicity Test (MN) on
Peripheral Blood Cells from Poecilia vivipara (Teleostei). Water, Air, & Soil Pollution,
Volume 211(1-4) (2010): 61-68
The effects of anthropogenic activities on water, environment, and consequently quality of life
can be evaluated using genetic, biochemical, and microbiological parameters. Regarding genetic
parameters, the micronucleus test is a fast, efficient, inexpensive method for detecting alterations
in genetic material induced by a variety of genotoxic agents. In the present study, blood cells
from Poecilia vivipara from the Belém River in the city of Curitiba, Paraná, Brazil were
evaluated for genotoxic effects stemming from human-produced pollution, as expressed by the
micronucleus. The water in the river was evaluated with regard to physiochemical and
microbiological parameters as well as for heavy metals. The analysis revealed the presence of
copper, zinc, and nickel, with high concentrations of copper. The micronucleus analysis revealed
significant differences in relation to the groups (study and control), suggesting a positive relation
between the water quality of the Belém River and micronucleus expression as a result of the
pollution to which this river is subjected.
Keywords: Micronuclei - Genotoxicity - Public parks - Environmental degradation - Poecilia
vivipara
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Amauri G. Souza, Letícia M. Costa, Rodinei Augusti and Zenilda L. Cardeal. Degradation
of Prototype Pesticides Submitted to Conventional Water Treatment Conditions: The
Influence of Major Parameters. Water, Air, & Soil Pollution, Volume 211(1-4) (2010): 427434
The behavior of several pesticides in aqueous solution, namely bifenthrin, amethrin (pyrethroid
insecticides), endosulfan and endosulfan sulfate (organochlorine pesticides), disulfoton, methyl
pyrimiphos, and phorate (organophosphorus pesticides), submitted to the conditions typically
employed in water treatment stations was investigated. Continuous pesticide depletion was
monitored by solid-phase microextraction sampling followed by gas chromatography–mass
spectrometry analysis. The influence of major parameters (sodium hypochloride concentration,
solution pH, and exposure time to ultraviolet (UV) light) was, thus, adequately established via
two complementary approaches: factorial (2 3, three variables—two levels) and Doehlert designs.
Hence, the sodium hypochloride concentration and the solution pH produced distinct effects
depending on the pesticide evaluated (for instance, acidic and basic media caused increasing
rates of degradation for the organophosphorus/pyrethroid and organochlorine pesticides,
respectively). Conversely, higher rates of degradation were achieved for all of the pesticides
investigated when increased exposure times to UV radiation were employed. Finally, the
exposure time to UV radiation that lead to complete degradation of disulfoton and endosulfan
sulfate (organophosphorus and organochlorine pesticides, respectively) in aqueous media under
ordinary conditions employed in water treatment stations was established; disulfoton and
endosulfan sulfate were completely degraded after 10 and 40 h, respectively.
Keywords: Organochlorine - Organophosphorus - Pyrethroid pesticides - Degradation - Sodium
hypochloride - pH - UV irradiation
Natalie R. Coulinga, Marcie G. Towella and Kirk T. Semplea. (a Lancaster Environment
Centre, Lancaster University, Lancaster LA1 4YQ, United Kingdom). Biodegradation of
PAHs in soil: Influence of chemical structure, concentration and multiple amendment.
Environmental Pollution, Volume 158(11) (2010): 411-3420
The influence of PAH chemical structure and concentration, added in either single (75 or
300 mg kg−1) or multiple (2 × 75, 2 × 150 or 4 × 75 mg kg−1) applications as single- or multiplecontaminant systems, on the development of PAH biodegradation in a pristine soil was
investigated. Development in microbial catabolic ability was assessed at 0, 28, 56 and 84 d by
monitoring 14C-naphthalene, 14C-phenanthrene and 14C-pyrene mineralisation over 14 d in
respirometric assays. The presence of other contaminants influenced the ability of the indigenous
microflora to mineralise structurally different contaminants over time. 14C-Naphthalene
mineralisation was inhibited by the presence of other contaminants; whereas the presence of
naphthalene significantly enhanced rates of mineralisation in multiple-contaminant systems
containing 14C-phenanthrene and 14C-pyrene. Generally, increasing the number of contaminant
applications has implications for catabolic activity of soil microbes. It is suggested the toxic
nature of PAHs retarded mineralisation at increased contaminant concentrations.
The simultaneous effects of PAH concentration, contaminant mixture and repeated application
on the development of catabolic activity in soil.
Keywords: Catabolism; Mineralisation; Multiple applications; PAHs; Multiple-contaminant
systems
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Tineke De Wildea, , Pieter Spanoghea, Jaak Ryckeboerb, Peter Jaekenc, 1 and Dirk
Springaelb. (a Laboratory of Crop Protection Chemistry, Faculty of Bioscience
Engineering, Ghent University, Coupure Links 653, B-9000 Ghent, Belgium, b Division Soil
and Water Management, Faculty of Bioscience Engineering, Catholic University Leuven,
Kasteelpark Arenberg 20, B-3001 Leuven, Belgium, c PCF-Royal Research Station of
Gorsem, De Brede Akker 13, 3800 Sint-Truiden, Belgium). Transport and degradation of
pesticides in a biopurification system under variable flux, part I: A microcosm study.
Environmental Pollution, Volume 158(1) (2010): 3309-3316
The efficiency of a biopurification system, developed to treat pesticide contaminated water, is to
a large extent determined by the chemical and hydraulic load. Insight into the behaviour of
pesticides under different fluxes is necessary. The behaviour of metalaxyl, bentazone, linuron,
isoproturon and metamitron was studied under three different fluxes with or without the presence
of pesticide-primed soil in column experiments. Due to the time-dependent sorption process,
retention of the pesticides with intermediate mobility was significantly influenced by the flux.
The higher the flux, the slower pesticides will be sorbed, which resulted in a lower retention.
Degradation of the intermediate mobile pesticides was also submissive to variations in flux. An
increase in flux, led to a decrease in retention, which in turn decreased the opportunity time for
biodegradation. Finally, the presence of pesticide-primed soil was only beneficial for the
degradation of metalaxyl.
Retention and degradation of pesticides in microcosms liable to different fluxes.
Keywords: Biopurification system; Flux; Pesticide; Sorption; Degradation; Transport
Tineke De Wildea , Pieter Spanoghea, Jaak Ryckeboerb, Peter Jaekenc, 1 and Dirk
Springaelb. (a Laboratory of Crop Protection Chemistry, Faculty of Bioscience
Engineering, Ghent University, Coupure Links 653, B-9000 Ghent, Belgium, b Division Soil
and Water Management, Faculty of Bioscience Engineering, K.U. Leuven, Kasteelpark
Arenberg 20, B-3001 Heverlee, Belgium, c PCF-Royal Research Station of Gorsem, De
Brede Akker 13, 3800 Sint-Truiden, Belgium). Transport and degradation of pesticides in a
biopurification system under variable flux Part II: A macrocosm study. Environmental
Pollution, Volume 158(10) (2010): 3317-3322
Transport of bentazone, isoproturon, linuron, metamitron and metalaxyl were studied under three
different flows in macrocosms. The aim was to verify the observations from Part I of the
accompanying paper, with an increase in column volume and decrease in chemical and hydraulic
load. Very limited breakthrough occurred in the macrocosms for all pesticides, except bentazone,
at all flows.
From batch degradation experiments, it was observed that the lag time of metamitron and linuron
decreased drastically in time for all flows, indicating a growth in the pesticide degrading
population. This in contrast to isoproturon and metalaxyl, where an increase in lag time could be
observed in time for all flows. From the batch degradation experiments, it could be concluded
that the influence of flow on the lag time was minimal and that the inoculation of the pesticideprimed soil had a little surplus value on degradation.
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Retention and degradation of pesticides in macrocosms liable to different fluxes.
Keywords: Macrocosm; Pesticide; Biopurification system; Flux; Sorption; Degradation
Nele Weyensa, Sascha Truyensa, Joke Dupaea, Lee Newmanb, Safiyh Taghavib, Daniel van
der Lelieb, Robert Carleera and Jaco Vangronsvelda. (a Hasselt University, Centre for
Environmental Sciences, Agoralaan Building D, B-3590 Diepenbeek, Belgium, b
Brookhaven National Laboratory (BNL), Biology Department, Building 463, Upton NY
11973, USA). Potential of the TCE-degrading endophyte Pseudomonas putida W619-TCE
to improve plant growth and reduce TCE phytotoxicity and evapotranspiration in poplar
cuttings. Environmental Pollution, Volume 158(9) (2010): 2915-2919
The TCE-degrading poplar endophyte Pseudomonas putida W619-TCE was inoculated in poplar
cuttings, exposed to 0, 200 and 400 mg l−1 TCE, that were grown in two different experimental
setups. During a short-term experiment, plants were grown hydroponically in half strength
Hoagland nutrient solution and exposed to TCE for 3 days. Inoculation with P. putida W619TCE promoted plant growth, reduced TCE phytotoxicity and reduced the amount of TCE present
in the leaves. During a mid-term experiment, plants were grown in potting soil and exposed to
TCE for 3 weeks. Here, inoculation with P. putida W619-TCE had a less pronounced positive
effect on plant growth and TCE phytotoxicity, but resulted in strongly reduced amounts of TCE
in leaves and roots of plants exposed to 400 mg l−1 TCE, accompanied by a lowered
evapotranspiration of TCE. Dichloroacetic acid (DCAA) and trichloroacetic acid (TCAA),
which are known intermediates of TCE degradation, were not detected.
The endophyte P. putida W619-TCE degrades TCE during its transport through the xylem,
leading to reduced TCE concentrations in poplar, and decreased TCE evapotranspiration.
Keywords: Pseudomonas putida W619-TCE; Endophyte; Trichloroethylene; Phytoremediation;
Poplar
Michael Fahrbacha, Martin Kraussa, Alfred Preissb, Hans-Peter E. Kohlera and Juliane
Hollendera. (a Eawag, Swiss Federal Institute of Aquatic Science and Technology,
Überlandstrasse 133, P.O. Box 611, CH-8600 Dübendorf, Switzerland, b Fraunhofer
Institute of Toxicology and Experimental Medicine (ITEM), Nikolai-Fuchs-Strasse 1, D30625 Hannover, Germany). Anaerobic testosterone degradation in Steroidobacter
denitrificans – Identification of transformation products. Environmental Pollution, Volume
158(8) (2010): 2572-2581
The transformation of the androgenic steroid testosterone by gammaproteobacterium
Steroidobacter denitrificans was studied under denitrifying conditions. For the first time, growth
experiments showed that testosterone was mineralized under consumption of nitrate and
concurrent biomass production. Experiments with cell suspensions using [4-14C]-testosterone
revealed the intermediate production of several transformation products (TPs). Characterisation
of ten TPs was carried out by means of HPLC coupled to high resolution mass spectrometry with
atmospheric pressure chemical ionization as well as 1H and 13C NMR spectroscopy. 3β-hydroxy5α-androstan-17-one (trans-androsterone) was formed in the highest amount followed by 5αandrostan-3,17-dione. The data suggests that several dehydrogenation and hydrogenation
processes take place concurrently in ring A and D because no consistent time-resolved pattern of
TP peaks was observed and assays using 2 TPs as substrates resulted in essentially the same TPs.
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The further transformation of testosterone in S. denitrificans seems to be very efficient and fast
without formation of detectable intermediates.
Testosterone is completely mineralized by Steroidobacter denitrificans under denitrifying
conditions with initial formation of several reduced and oxidized transformation products.
Keywords: Testosterone; Steroid; Biodegradation; Denitrification; Transformation product
Angela Yu-Chen Lina, Chih-Ann Lina, Hsin-Hsin Tunga and N. Sridhara Charya.
(aGraduate Institute of Environmental Engineering, National Taiwan University, 71, ChouShan Rd., Taipei 106, Taiwan). Potential for biodegradation and sorption of
acetaminophen, caffeine, propranolol and acebutolol in lab-scale aqueous environments.
Journal of Hazardous Materials, Volume 183(1-3) (2010): 242-250
Sorption and combined sorption-biodegradation experiments were conducted in laboratory batch
studies with 100 g soil/sediments and 500 mL water to investigate the fates in aqueous
environments of acetaminophen, caffeine, propranolol, and acebutolol, four frequently used and
often-detected pharmaceuticals. All four compounds have demonstrated significant potential for
degradation and sorption in natural aqueous systems. For acetaminophen, biodegradation was
found to be a primary mechanism for degradation, with a half-life (t1/2) for combined sorptionbiodegradation of 2.1 days; in contrast, sorption alone was responsible only for a 30% loss of
aqueous-phase acetaminophen after 15 days. For caffeine, both biodegradation and sorption were
important (t1/2 for combined sorption-biodegradation was 1.5 days). However, for propranolol
and acebutolol, sorption was found to be the most significant removal mechanism and was not
affected by biodegradation. Desorption experiments revealed that the sorption process was
mostly irreversible. High values were found for Kd for caffeine, propranolol, and acebutolol,
ranging from 250 to 1900 L kg−1, which explained their greater tendency for sorption onto
sediments, compared to the more hydrophilic acetaminophen. Experimentally derived values for
log Koc differed markedly from values calculated from correlation equations. This discrepancy
was attributed to the fact that these equations are well suited for hydrophobic interactions but
may fail to predict the sorption of polar and ionic compounds. These results suggest that
mechanisms other than hydrophobic interactions played an important role in the sorption
process.
Keywords: Pharmaceuticals; Emerging contaminants; Sorption; Biodegradation; Distribution
coefficient (Kd)
Liming Wanga, Yong Lib, Ping Yua, Zhixiong Xieb, Yunbai Luoa and Yanwen Lina.
(aCollege of Chemistry and Molecular Sciences, Wuhan University, Wuhan 430072, PR
China, b College of Life Sciences, Wuhan University, Wuhan 430072, PR China).
Biodegradation of phenol at high concentration by a novel fungal strain Paecilomyces
variotii JH6. Journal of Hazardous Materials, Volume 183(1-3) (2010): 366-371
A novel phenol-degrading filamentous fungus, strain JH6, was isolated from activated sludge
and identified as a member of Paecilomyces variotii based on standard morphological and
phylogenetic analysis. The degradation assays suggested that the strain was able to utilize phenol
as the sole source of carbon and energy at concentrations up to 1800 mg/l. The strain exhibited
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optimum phenol degradation performance with the addition of 100 mg/l glucose at pH 5, 37 °C.
Haldane's model could be fitted to the growth kinetics data well over a wide range of initial
phenol concentrations (100–1800 mg/l), with kinetic values µ max = 0.312 h−1, Ks = 130.4 mg/l,
and Ki = 200 mg/l. The decay coefficient was found to be 0.0073 h−1. Complete phenol
degradation by strain JH6 could be achieved in the presence of other toxicants, such as m-cresol
and quinoline, which were often found in the real phenol-containing wastewater.
Keywords: Phenol; Biodegradation; Kinetics; Paecilomyces variotii
Jun Zenga, b, c, Xiangui Lina, b, Jing Zhanga, b and Xuanzhen Lia, b, c. (a State Key Laboratory
of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Beijing East Road, 71, Nanjing 210008, PR China, b Joint Open Laboratory of Soil and the
Environment, Hongkong Baptist University & Institute of Soil Science, Chinese Academy
of Sciences, Nanjing 210008, PR China, c Graduate University of Chinese Academy of
Sciences, Beijing 100049, PR China). Isolation of polycyclic aromatic hydrocarbons
(PAHs)-degrading Mycobacterium spp. and the degradation in soil. Journal of Hazardous
Materials, Volume 183(1-3) (2010): 718-723
The goal of this study was to isolate PAHs degraders that can utilize PAHs associated with soil
particulates and investigate the biodegradation of PAHs on agar plate, in liquid culture and soil.
Two Mycobacterium strains (NJS-1 and NJS-P) were isolated from PAHs-contaminated
farmland soil using enrichment based on soil slurry. The isolates could degrade five test PAHs
including pyrene, phenanthrene, fluoranthene, anthracene and benzo[a]pyrene on plate, but
showed different effects in liquid culture, especially for fluoranthene. Isolate NJS-1 was capable
of utilizing benzo[a]pyrene as a sole carbon and energy source, and an enhanced degradation
was observed when pyrene was supplied as cometabolic substrate. Reintroduction of the isolates
into sterile contaminated soil resulted in a significant removal of aged pyrene and fluoranthene
(over 40%) in 2-months incubation. In pyrene-spiked soil, the degradation of pyrene and
fluoranthene increased to 90% and 50%, respectively. Comparing PAHs degradation on plate, in
liquid culture and soil, we can conclude that there was corresponding degradation in different
test systems. In addition, the degradation of aged PAHs in soil suggested the potential
application of two isolates in further bioremediation.
Keywords: Soil slurry; PAHs; Biodegradation; Mycobacterium
Zhang Caia, Qixing Zhoua, b, Shengwei Penga and Kenan Lia. (a Key Laboratory of Pollution
Processes and Environmental Criteria at Ministry of Education, College of Environmental
Science and Engineering, Nankai University, Tianjin 300071, China, b Key Laboratory of
Terrestrial Ecological Process, Institute of Applied Ecology, Chinese Academy of Sciences,
Shenyang 110016, China). Promoted biodegradation and microbiological effects of
petroleum hydrocarbons by Impatiens balsamina L. with strong endurance. Journal of
Hazardous Materials, Volume 183(1-3) (2010): 731-737
Phytoremediation is a promising green technology for cleanup of petroleum hydrocarbons
(PHCs) in contaminated environment. Based on the objective of identifying special ornamental
plants for the effective biodegradation of PHCs, the efficacy of Impatiens balsamina L. to
phytoremedy petroleum contaminated soil from the Shengli Oil Field in Dongying City,
Shandong Province, China, was further examined in a field plot-culture experiment under
greenhouse conditions. After a 4-month culture period, the average degradation rate of total
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petroleum hydrocarbons (TPHs) by the plant was up to 18.13–65.03%, greatly higher than that
(only 10.20–35.61%) in their corresponding controls by natural degradation. Among petroleum
compositions saturated hydrocarbons had the highest degradation. The release of polar metabolic
byproducts during phytoremediation of contaminated soils with ≥20,000 mg/kg of PHCs by I.
balsamina may occur. Some growth indexes of I. balsamina indicated that the plant had a good
tolerance to contaminated soils with ≤10,000 mg/kg of PHCs. Moreover rhizosphere bacteria and
fungi became the dominant microbial population in soils with 5000 and 10,000 mg/kg of PHCs
and were probably responsible for TPH degradation. Thus, I. balsamina L. could be a potential
ornamental plant for effective phytoremediation of contaminated soils with ≤10,000 mg/kg of
PHCs.
Keywords: Phytoremediation; Contaminated soil; Total petroleum hydrocarbons (TPHs);
Ornamental plant; Microbial population
Lijun Zhaoa Jiti Zhoub, Yuhong Jiab and Jinfu Chena. (a School of Chemical Engineering,
China University of Petroleum, Fuxue Road 18#, Changping District, Beijing 102249,
China, b Key Laboratory of Industrial Ecology and Environmental Engineering, MOE,
School of Environmental and Biological Science and Technology, Dalian University of
Technology, Dalian 116024, China). Biodecolorization of Acid Red GR by a newly isolated
Dyella ginsengisoli LA-4 using response surface methodology. Journal of Hazardous
Materials, Volume 181(1-3) (2010): 602-608
Decolorization of Acid Red GR by a newly isolated biphenyl-degrading bacterium, Dyella
ginsengisoli LA-4 was presented in this paper. The optimal decolorization conditions were
determined by response surface methodology (RSM) based on the rotatable central composite
design. The results indicated that strain LA-4 possessed the highest decolorizing activity under
anaerobic conditions with inoculation amount 6.49%, pH 7.06 and temperature 29 °C. Some ions
such as Cu2+, Zn2+ could inhibit the decolorization, whereas 1 mmol/L of Mg2+, Ca2+, Co 2+, Fe3+,
Ni2+ and Mn2+ had no effects on the process. It was demonstrated that anthraquinone as a redox
mediator could significantly accelerate the reduction process of azo dyes.
Keywords: Azo dyes; Decolorization; Dyella ginsengisoli; Response surface methodology;
Redox mediator
Tamal Mandala Dalia Dasguptab, Subhasis Mandala and Siddhartha Dattac. (aDepartment
of Chemical Engineering, NIT, Durgapur, Mahatma Gandhi Avenue, Durgapur, West
Bengal, India, b Department of Biotechnology, NIT, Durgapur, India, c Department of
Chemical Engineering, Jadavpur University, Raja S.C. Mallik Road, Kolkata 32, India).
Degradation of leather industry wastewater by sole aerobic treatment incorporating Thiobacillus
ferrooxidans, Fenton's reagents, and combined treatment was investigated in this study. The sole
treatment by Fenton's oxidation involving the introduction of 6 g FeSO4 and 266 g H2O2 in a liter
of wastewater at pH of 3.5 and 30 °C for 30 min at batch conditions reduced COD, BOD5,
sulfide, total chromium and color up to 69%, 72%, 88%, 5%, 100% and T. ferrooxidans alone
showed maximum reduction to an extent of 77, 80, 85, 52, 89, respectively, in 21 d treatment at
pH 2.5, FeSO4 16 g/L and temperature of 30 °C. The combined treatment at batch conditions
involving 30 min chemical treatment by Fenton's oxidation followed by 72 h biochemical
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treatment by T. ferrooxidans at batch conditions gave rise up to 93%, 98%, 72%, 62% and 100%
removal efficiencies of COD, BOD, sulfide, chromium and color at pH of 2.5 and 30 °C.
Decrease in photo absorption of the Fenton's reagent treated samples, as compared to the banks,
at 280, 350 and 470 nm wave lengths was observed. This may be the key factor for stimulating
the biodegradation by T. ferrooxidans.
Keywords: Leather industrial wastewater; COD; Chromium; Sulfide; T. ferrooxidans; Fenton's
reagents
Sylwia RóŜalskaa, Rafał Szewczyka and Jerzy Długońskia. (a Department of Industrial
Microbiology and Biotechnology, University of Łódź, Banacha 12/16, 90-237 Łódź, Poland).
Biodegradation of 4-n-nonylphenol by the non-ligninolytic filamentous fungus
Gliocephalotrichum simplex: A proposal of a metabolic pathway. Journal of Hazardous
Materials, Volume 180(1-3) (2010): 323-331
4-Nonylphenols (NPs) are endocrine disrupting compounds (EDCs) which are known to
interfere with the endocrine system of humans and animals. The aim of this study was to test the
ability of non-ligninolytic filamentous fungus Gliocephalotrichum simplex to biodegrade 4-nNP. The results revealed that during the first 24 h of incubation, 4-n-NP at the concentration of
50 mg L−1 was eliminated from the culture medium by 88%, whereas at the concentration of
100 mg L−1 by 50%. In this paper, glucose utilization as a co-substrate during toxic compound
degradation was also shown. It was found that the presence of 4-n-NP caused sugar metabolism
retardation and this inhibition was dependent on NP concentration. The qualitative GC–MS
analysis showed the presence of products of G. simplex 4-n-NP biodegradation. We proposed the
metabolic pathway of 4-n-NP biodegradation, which is based on subsequent C1 removals from
the alkyl chain followed by the aromatic ring cleavage. In further experiments with 4-n-NP
[ring-14C(U)] we proved aromatic ring cleavage occurrence. After 72 h of incubation the
evolution of 14CO2 was observed and the mineralization efficiency was on the level of 29%. The
results suggest the existence of a novel mechanism of 4-n-NP degradation in fungi.
Keywords: 4-n-NP; EDCs; Gliocephalotrichum simplex; Biodegradation; Mineralization
Guihua Xua, Shaohua Chena, Jianwen Shia, Shumei Wanga and Gefu Zhua. (a Key
Laboratory of Urban Environment and Health, Institute of Urban Environment, Chinese
Academy of Sciences, Xiamen 361021, China). Combination treatment of ultrasound and
ozone for improving solubilization and anaerobic biodegradability of waste activated
sludge. Journal of Hazardous Materials, Volume 180(1-3) (2010): 340-346
The hydrolysis is known to be the rate-limiting step of biological sludge anaerobic degradation.
The disruptions of sludge flocs and microbial cell walls by ultrasound combined with ozone
treatment (US/O3) were investigated in laboratory-scale experiments. The results showed that
temperature, O3 dose, US energy density and pH had a positive effect on the disintegration of
sludge. The organic substrates were released into the liquor, which induced the increases of
soluble chemical oxygen demand (CODS) and turbidity in the aqueous phase. Accordingly, the
biodegradability of sludge was improved. The CODS increased from 1821 to 2513 mg/l after
reaction for 30 min when NaHCO3 was added, which indicated that the ozone molecule played a
major role in the disintegration of waste activated sludge. The CODS was 2483 mg/l after 60 min
O3 treatment followed by 60 min US treatment, and it changed into 3040 mg/l after 60 min
US/O3 treatment, which proved that US/O3 induced a synergetic effect. The pH-drop of sludge
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from 6.8 to 5.21 might be attributed to the increase of volatile fatty acid from 61.35 to
111.96 mg/l during the US/O3 treatment process.
Keywords: Ultrasound; Ozone; Disintegration; Mechanism; Waste activated sludge
Lionel Ho a, b, Daniel Hoefela, b, Sebastien Palazotc, Emma Sawadea, Gayle Newcombea,
Christopher P. Sainta, b and Justin D. Brookesb. (a Australian Water Quality Centre, SA
Water Corporation, 250 Victoria Square, Adelaide, SA 5000, Australia, b School of Earth
& Environmental Sciences, The University of Adelaide, SA 5005, Australia, c École
Supérieure de Chimie Physique Électronique de Lyon, 43 Boulevard du 11 Novembre 1918
BP 2077, 69616 Villeurbanne Cedex, France). Investigations into the biodegradation of
microcystin-LR in wastewaters. Journal of Hazardous Materials, Volume 180(1-3) (2010):
628-633
Microcystins are potent hepatotoxins that can be produced by cyanobacteria. These organisms
can proliferate in wastewaters due to a number of factors including high concentrations of
nutrients for growth. As treated wastewaters are now being considered as supplementary
drinking water sources, in addition to their frequent use for irrigated agriculture, it is imperative
that these wastewaters are free of toxins such as microcystins. This study investigated the
potential for biodegradation of microcystin-LR (MCLR) in wastewaters through a biological
sand filtration experiment and in static batch reactor experiments. MCLR was effectively
removed at a range of concentrations and at various temperatures, with degradation attributed to
the action of microorganisms indigenous to the wastewaters. No hepatotoxic by-products were
detected following the degradation of MCLR as determined by a protein phosphatase inhibition
assay. Using TaqMan polymerase chain reaction, the first gene involved in bacterial degradation
of MCLR (mlrA) was detected and the responsible bacteria shown to increase with the amount of
MCLR being degraded. This finding suggested that the degradation of MCLR was dependent
upon the abundance of MCLR-degrading organisms present within the wastewater, and that
MCLR may provide bacteria with a significant carbon source for proliferation; in turn increasing
MCLR removal.
Keywords: Biodegradation; Microcystin; mlrA gene; Polymerase chain reaction (PCR); Protein
phosphatase 2A (PP2A) assay
Yiming Hea, Ying Wuc, Tianlu Shengb and Xintao Wub. (a College of Mathematics, Physics
and Information Engineering, Zhejiang Normal University, Jinhua, 321004, China, b State
Key Laboratory of Structural Chemistry, Fujian Institute of Research on the Structure of
Matter, Chinese Academy of Sciences, Fuzhou, 350002, China, c Institute of Physical
Chemistry, Zhejiang Key Laboratory for Reactive Chemistry on Solid Surfaces, Zhejiang
Normal University, Jinhua, 321004, China). Photodegradation of acetone over V-Gd-O
composite catalysts under visible light. Journal of Hazardous Materials, Volume 180(1-3)
(2010): 675-682
A series of visible light active catalysts, V-Gd-O composites, were prepared by the impregnation
method. In the photodegradation of acetone, the highest acetone conversion was obtained on
V1Gd1Ox catalyst under visible light. The physical and photophysical properties of the composite
catalyst have been characterized by XRD, FT-IR, Raman, BET surface area, UV–vis diffuse
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reflectance spectra, and photoluminescence (PL) spectra. The characterization indicates the VGd-O photocatalyst exhibits three phases: Gd2 O3, GdVO4 and V2O5. On the basis of the
calculated energy band positions and PL spectra, the high activity of the V-Gd-O catalysts could
be attributed to the coupling effect between GdVO4 and V2O5 in retarding the recombination of
electron–hole pairs.
Keywords: Photodegradation; Photocatalyst; V2O5; GdVO4; Acetone
M.J. Huertasa, L.P. Sáezb, M.D. Roldánb, V.M. Luque-Almagro b, M. Martínez-Luqueb, R.
Blascoc, F. Castillo b, C. Moreno-Viviánb and I. García-Garcíad. (a Instituto de Bioquímica
Vegetal y Fotosíntesis, CSIC-Universidad de Sevilla Avda Américo Vespucio, 49, 41092
Sevilla, Spain, b Departamento de Bioquímica y Biología Molecular, Edificio Severo Ochoa,
1ª Planta, Campus de Rabanales, Universidad de Córdoba, 14071 Córdoba, Spain, c
Departamento de Bioquímica y Biología Molecular y Genética, Facultad de Veterinaria,
Universidad de Extremadura, 11071 Cáceres, Spain, d Departamento de Ingeniería
Química, Edificio Marie Curie, Campus de Rabanales, Universidad de Córdoba, 14071
Córdoba, Spain). Alkaline cyanide degradation by Pseudomonas pseudoalcaligenes
CECT5344 in a batch reactor. Influence of pH. Journal of Hazardous Materials, Volume
179(1-3) (2010): 72-78
Water containing cyanide was biologically detoxified with the bacterial strain Pseudomonas
pseudoalcaligenes CECT5344 in a batch reactor. Volatilization of toxic hydrogen cyanide
(HCN) was avoided by using an alkaline medium for the treatment. The operational procedure
was optimized to assess cyanide biodegradation at variable pH values and dissolved oxygen
concentrations. Using an initial pH of 10 without subsequent adjustment allowed total cyanide to
be consumed at a mean rate of approximately 2.81 mg CN− L−1 O.D.−1 h−1 ; however, these
conditions posed a high risk of HCN formation. Cyanide consumption was found to be pHdependent. Thus, no bacterial growth was observed with a controlled pH of 10; on the other
hand, pH 9.5 allowed up to 2.31 mg CN− L−1 O.D.−1 h−1 to be converted. The combination of a
high pH and a low dissolved oxygen saturation (10%) minimized the release of HCN. This study
contributes new basic knowledge about this biological treatment, which constitutes an effective
alternative to available physico-chemical methods for the purification of wastewater containing
cyanide or cyano–metal complexes.
Keywords: Cyanide; Pseudomonas; Batch reactor; Biodegradation; Wastewater
Shiying Yanga, b, Ping Wangb, Xin Yangb, Liang Shanb, Wenyi Zhangb, Xueting Shaob and
Rui Niub. (a Key Laboratory of Marine Environment and Ecology, Ministry of Education,
Qingdao 266100, China, b College of Environmental Science and Engineering, Ocean
University of China, Qingdao 266100, China). Degradation efficiencies of azo dye Acid
Orange 7 by the interaction of heat, UV and anions with common oxidants: Persulfate,
peroxymonosulfate and hydrogen peroxide. Journal of Hazardous Materials, Volume
179(1-3) (2010): 552-558
In this paper, the degradation of azo dye Acid Orange 7 (AO7) by three common peroxides
(persulfate (PS), peroxymonosulfate (PMS) or hydrogen peroxide (H2O2)) under various
activation conditions, i.e., heat (25–80 °C), UV light (254 nm), or anions (SO42−, NO3−, CO32−,
HCO3−, HPO42−, and Cl−), was investigated. The order of AO7 degradation efficiencies by heat
activation is PS
PMS > H2O2. PS oxidation activated by heat (>50 °C) is an effective
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degradation technology, while PMS and H2O2 are hardly activated. When assisted by UV,
peroxides could all be activated and degrade AO7 quickly. The order is PS > H2O2 > PMS. We
activated peroxides, for the first time, by using some anions and compared the subsequently
degradation efficiencies of AO7. It was found that PMS could be activated by some anions, but
PS and H2O2 cannot. The activation efficiencies of PMS by SO42− and NO3 − are negligible,
whereas remarkable by HCO3 −, HPO42−, Cl− and CO32−. For HCO3−, HPO42− and Cl−, the
activation efficiencies become higher with the increase of anion concentration. For CO32−,
however, the activation efficiency is higher at lower concentration.
Keywords: Azo dye degradation; Activated peroxide oxidation; Heat; UV light; Anions

Biosensor
Meral Yücea, Hasan Nazırb and Gönül Dönmezc. (a Ankara University, Institute of
Biotechnology, 06500 Beşevler-Ankara, Turkey, b Faculty of Science, Department of
Chemistry 06500 Beşevler-Ankara, Turkey, c Faculty of Science, Department of Biology,
06500 Beşevler-Ankara, Turkey). An advanced investigation on a new algal sensor
determining Pb(II) ions from aqueous media. Biosensors and Bioelectronics, Volume 26(2)
(2010): 321-326
It has been well documented that heavy metal accumulation in environment is harmful for living
organisms at even trace levels. A new voltammetric algal sensor based on Phormidium sp.
modification for Pb(II) determination from aqueous solutions was developed, and selectivity of
the biomass to Pb(II) was investigated comprehensively. Many important experimental
parameters were performed by using electrochemical techniques, including cyclic voltammetry
and differential pulse stripping voltammetry. The preconcentrated ions at open circuit were
reduced by scanning the potential from −1.5 to 1.5 V and current values obtained were related to
the concentration of Pb(II) in the solutions. The best peak values belonging to Pb(II) were
achieved at pH 8.0 with 0.05 M Tris–HCl solution. Preconcentration time was selected as
10 min, and the sensor was found in a linear range from 5.0 × 10−8 M to 2.0 × 10−5 M Pb(II)
(0.01–4.0 mg L −1) with a detection limit of 2.5 × 10−8 M. Other analytical properties of the
developed microbial biosensor were also investigated.
According to the Fourier transform infrared attenuated total reflectance (FTIR-ATR) analyses,
the possible functional groups involved in Pb(II) accumulation in the Phormidium sp. were
defined as carboxyl, sulphoxide and alcoholic groups. A simple chemical modification by
formaldehyde both enhanced Pb(II) determination and content of functional groups involving
Pb(II) binding. The proposed usage form of Phormidium sp. does not need complicated
immobilization procedures and expensive preliminary preparations.
Keywords: Algal sensor; Phormidium sp.; Heavy metal; FTIR-ATR; Voltammetry;
Environmental control
Paolo Actisa, Olufisayo Jejelowo b and Nader Pourmanda. (a Department of Biomolecular
Engineering, University of California Santa Cruz, 1156 High Street, Santa Cruz, CA
95064, USA, b Department of Biology, Texas Southern University, 3100 Cleburne Street,
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Houston, TX 77004, USA). Ultrasensitive mycotoxin detection by STING sensors.
Biosensors and Bioelectronics, Volume 26(2) (2010): 333-337
Signal transduction by ion nano-gating (STING) technology is a label-free biosensor capable of
identifying DNA and proteins. Based on a functionalized quartz nanopipette, the STING sensor
includes specific recognition elements for analyte discrimination based on size, shape and charge
density. A key feature of this technology is that it does not require any nanofabrication facility;
each nanopipette can be easily, reproducibly, and inexpensively fabricated and tailored at the
bench, thus reducing the cost and the turnaround time. Here, we show that STING sensors are
capable of the ultrasensitive detection of HT-2 toxin with a detection limit of 100 fg/ml and
compare the STING capabilities with respect to conventional sandwich assay techniques.
Keywords: Nanopipette; Label-free; Single-molecule detection; Biosensor; Nanopore; STING
Ying Li a, Bangwei Liua, Xia Lia and Qingli Weia. (a Key Laboratory of Eco-chemical
Engineering, Ministry of Education, College of Chemistry and Molecular Engineering,
Qingdao University of Science and Technology, Qingdao 266042, PR China). Highly
sensitive electrochemical detection of human telomerase activity based on bio-barcode
method. Biosensors and Bioelectronics, Volume 25(11) (2010): 2543-2547
In the present study, an electrochemical method for highly sensitive detection of human
telomerase activity was developed based on bio-barcode amplification assay. Telomerase was
extracted from HeLa cells, then the extract was mixed with telomerase substrate (TS) primer to
perform extension reaction. The extension product was hybridized with the capture DNA
immobilized on the Au electrode and then reacted with the signal DNA on Au nanoparticles to
form a sandwich hybridization mode. Electrochemical signals were generated by
chronocoulometric interrogation of [Ru(NH3)6]3+ that quantitatively binds to the DNA on Au
nanoparticles via electrostatic interaction. This method can detect the telomerase activity from as
little as 10 cultured cancer cells without the polymerase chain reaction (PCR) amplification of
telomerase extension product.
Keywords: Telomerase; Cancer cell; Chronocoulometry; Au nanoparticle; Bio-barcode
Wenjuan Lia, Ruo Yuana, Yaqin Chaia and Shihong Chena. (a Chongqing Key Laboratory
of Analytical Chemistry, College of Chemistry and Chemical Engineering, Southwest
University, Chongqing 400715, China). Reagentless amperometric cancer antigen 15-3
immunosensor based on enzyme-mediated direct electrochemistry. Biosensors and
Bioelectronics, Volume 25(11) (2010): 2548-2552
A novel strategy was proposed for the construction of reagentless and mediatorless
immunosensors based on the direct electrochemistry of glucose oxidase (GOD). Firstly, a
composite material containing carbon nanotubes (CNTs) and core-shell organosilica@chitosan
nanospheres was successfully prepared and cast on the glassy carbon electrode surface directly.
Then, Pt nanoclusters (Pt NCs) as an electron relay were deposited on it to form the interface of
biocompatibility and huge surface free energy for the adsorption of the first GOD layer.
Subsequently, the second Pt NCs layer was deposited on the surface of GOD to capture CA15-3
antibodies (anti-CA15-3). Finally, GOD, as a blocking reagent instead of bovine serum albumin,
was employed to block the possible remaining active sites of the Pt NCs and avoid the
nonspecific adsorption. The immunosensor with the double layer GOD membranes as tracer
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performed excellent biocompatible and avoided the pollution of mediator molecules. The
immobilized GOD showed direct electron transfer with a rate constant of 4.89 s−1 and the peak
current decreased linearly with increasing logarithm of CA15-3 concentration from 0.1 to
160 U/mL with a relatively low limit of detection of 0.04 U/mL at 3σ. Such a detection of
immunointeraction provided a new promising platform for clinical immunoassay.
Keywords: Immunosensor; Organosilica@chitosan nanospheres; Carbon nanotubes; Glucose
oxidase; Pt nanoclusters; Direct electrochemistry
Sheng Tanga, Xizhang Wangb, Jianping Leia, , Zheng Hub, Shengyuan Denga and
Huangxian Jua. (a Key Laboratory of Analytical Chemistry for Life Science (Ministry of
Education of China), Department of Chemistry, Nanjing University, Nanjing 210093, PR
China, b Key Laboratory of Mesoscopic Chemistry (Ministry of Education of China),
Department of Chemistry, Nanjing University, Nanjing 210093, PR China). Pt-dispersed
flower-like carbon nanosheet aggregation for low-overpotential electrochemical biosensing.
Biosensors and Bioelectronics, Volume 26(2) (2010): 432-436
A Pt nanoparticle-decorated flower-like carbon nanosheet aggregation (FCNA) was prepared via
one-step ethylene glycol method. The aggregation was characterized with scanning electron
micrographs, X-ray photoelectron spectra, X-ray diffraction and electrochemical impedance
spectra. When the aggregation was immobilized on a glassy carbon electrode, the dense
dispersion of Pt nanoparticles (Pt NPs) on the carbon nanosheets of FCNA could combine the
good conductivity of FCNA with the excellent catalytic activity of Pt NPs for the
electroreduction of oxygen at a low overpotential, which led to a method for electrochemical
detection of oxygen from 6.3 to 69.3 µM. Using glucose oxidase (GOx) as a model, the resulting
GOx/Pt/FCNA nanocomposite-based amperometric biosensor showed a linear response to
glucose ranging from 0.5 to 8.0 mM with a detection limit of 0.3 mM at a S/N ratio of 3. The
designed biosensor was of excellent performance with high selectivity, acceptable recovery and
good repeatability, and could be successfully applied in the detection of glucose in human
serum. The FCNA could be expected as a carrier for the preparation of other metal nanoparticledispersed aggregations and biosensing applications.
Keywords: Biosensor; Electrochemistry; Pt nanoparticles; Glucose oxidase; Flower-like carbon
nanosheet aggregation
O. Freya, T. Holtzmanb, R.M. McNamarab , D.E.H. Theobaldb, P.D. van der Wala, N.F. de
Rooija, J.W. Dalleyband M. Koudelka-Hepa. (a Ecole Polytechnique Fédérale de Lausanne
(EPFL), Institute of Microengineering (IMT), Sensors, Actuators and Microsystems
Laboratory (SAMLAB), Rue Jaquet-Droz 1, 2000 Neuchâtel, Switzerland, b University of
Cambridge, Department of Experimental Psychology, Downing Site, Cambridge, UK).
Enzyme-based choline and L-glutamate biosensor electrodes on silicon microprobe arrays.
Biosensors and Bioelectronics, Volume 26(2) (2010): 477-484
Brain-implantable microprobe arrays, 6.5 mm shaft-length, incorporating several recessed Pt
microelectrodes (50 µm × 150 µm) and an integrated Ag/AgCl reference electrode fabricated by
silicon micromachining dry etching techniques (DRIE) are described. The microelectrodes are
coated by an enzyme membrane and a semi-permeable m-phenylenediamine layer for the
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selective detection of the neurotransmitters choline and L-glutamate at physiologically relevant
concentrations. The functionalisation is based on electrochemically aided adsorption (EAA)
combined with chemical co-cross-linking using glutaraldehyde and electrochemical
polymerisation, respectively. These deposition methods are fully compatible with the fabricated
microprobe arrays for the simultaneous detection of several analytes in different brain target
areas. They are spatially controlled and allow fabricating biosensors on several microelectrodes
in parallel or providing a cross-talk-free coating of closely spaced microelectrodes with different
enzyme membranes. A sensitivity of 132 ± 20 µA mM−1 cm−2 for choline and
95 ± 20 µA mM−1 cm−2 for L-glutamate with limits of detections below 0.5 µM was obtained.
The results of in vitro and in vivo experiments confirm the functional viability of the choline and
L-glutamate biosensors.
Keywords: Biosensor; Choline; Glutamate; Microprobe array; Enzyme immobilisation
Wei Chena, 1, Yu Dinga, Joshua Akhigbeb, Christian Brücknerb, Chang Ming Lic and Yu
Leia. (a Department of Chemical, Materials and Biomolecular Engineering, University of
Connecticut, Storrs, CT 06269-3222, USA, b Department of Chemistry, University of
Connecticut, Storrs, CT 06269-3060, USA, c School of Chemical and Biomedical
Engineering, Nanyang Technological University, 637457, Singapore). Enhanced
electrochemical oxygen reduction-based glucose sensing using glucose oxidase on
nanodendritic poly[meso-tetrakis(2-thienyl)porphyrinato]cobalt(II)-SWNTs composite
electrodes. Biosensors and Bioelectronics, Volume 26(2) (2010):504-510
The direct electrochemistry of glucose oxidase immobilized on a nanodendritic poly[mesotetrakis(2-thienyl)porphyrinato]cobalt(II)-single walled carbon nanotube modified glassy carbon
electrode (pCoTTP-SWNTs-Nafion-GOD/GCE) is reported. The immobilized GOD retained its
activity and exhibited a surface controlled, reversible two-proton and two-electron transfer
reaction with a fast heterogeneous electron transfer rate constant (ks) of 1.01 s−1. The pCoTTPSWNTs-Nafion matrix also showed an extremely low peak potential of −0.2 V vs. Ag/AgCl and
strong response with respect to oxygen reduction. This forms the basis for the use of the
pCoTTP-SWNTs-Nafion-GOD composite as a sensing platform for oxygen reduction-based
glucose detection. The apparent Michaelis–Menten constant (Km,app) was estimated to be as low
as 0.98 mM. A linear range up to 1 mM glucose with a low detection limit of 5.33 µM (S/N = 3)
and a high sensitivity of 16.57 µA mM−1 cm−2 was achieved. The biosensor also shows excellent
selectivity against 0.2 mM uric acid and ascorbic acid. These results indicate that the pCoTTPSWNTs-Nafion-GOD/GCE has potential application in sensitive and selective glucose detection.
Keywords: Glucose; Glucose oxidase; Biosensor; Direct electrochemistry; Nanodendritic
pCoTTP; SWNTs
Wen-Hui Zhoua, b, Shui-Fen Tanga, Qiu-Hong Yaoa, Fa-Rong Chenb, Huang-Hao Yanga,
b
and Xiao-Ru Wangb. (a The Key Lab of Analysis and Detection Technology for Food
Safety of the MOE, Fujian Provincial Key Laboratory of Analysis and Detection
Technology for Food Safety, College of Chemistry and Chemical Engineering, Fuzhou
University, Fuzhou, PR China, b The First Institute of Oceanography, SOA, Qingdao, PR
China). A quartz crystal microbalance sensor based on mussel-inspired molecularly
imprinted polymer. Biosensors and Bioelectronics, Volume 26(2) (2010): 585-589
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In this work, we describe a simple, inexpensive and fast method for the generation of
molecularly imprinted polymer (MIP) film on quartz crystal microbalance (QCM) crystals using
mussel-inspired polymer. Commonly known as a neurotransmitter, dopamine is also a smallmolecule mimic of the adhesive proteins of mussels. Polymerization of dopamine in the presence
of template molecule (1,3,5-pentanetricarboxylic acid, an analogue of domoic acid, in this case)
could produce an adherent molecularly imprinted polydopamine film coating on QCM crystals.
Advantages, such as high hydrophilicity, high biocompatibility and controllable thickness, make
this molecularly imprinted polydopamine film an attractive recognition element for sensors.
Selective rebinding of domoic acid on mussel-inspired molecularly imprinted polymer (m-MIP)
coated crystal was observed as a frequency shift quantified by piezoelectric microgravimetry
with the QCM system. The decreasing frequency shows a good linear relationship with the
concentration of domoic acid. The quantitation limit of domoic acid was 5 ppb with the linear
range of 0–100 ppb. The QCM sensor has high selectivity and was able to distinguish domoic
acid from its analogous p-phthalic acid and o-phthalic acid owing to the molecular imprinting
effect. In addition, the practical analytical performance of the sensor was examined by
evaluating the detection of domoic acid in mussel extracts with satisfactory results. It is
envisaged that m-MIP could be suitable as recognition element for sensors and the proposed mMIP QCM sensor could be employed to detect analyte of interest in complex matrices.
Keywords: Molecular imprinting polymers (MIP); Quartz crystal microbalance (QCM); Domoic
acid; Mussel; Sensor
Jinghua Yua, Fuwei Wana, Congcong Zhanga, Mei Yana, Xiaona Zhang a and Shaowei
Wanga. (a Shandong Provincial Key Laboratory of Fluorine Chemistry and Chemical
Materials, School of Chemistry and Chemical Engineering, University of Jinan, No. 106,
Jiwei Road, Jinan 250022, China). Molecularly imprinted polymeric microspheres for
determination of bovine serum albumin based on flow injection chemiluminescence sensor.
Biosensors and Bioelectronics, Volume 26(2) (2010): 632-637
A novel flow injection chemiluminescence (FI-CL) sensor for the determination of bovine serum
albumin (BSA) using molecularly imprinted polymeric microspheres (MIPMs) as recognition
element is reported. The BSA–MIPM was synthesized by suspension polymerization in toluene,
using methacrylic acid (MAA) as functional monomer and ethylene glycol dimethacrylate
(EGDMA) as cross-linker in the bovine serum albumin template molecule. Scanning electron
microscope (SEM) was employed to characterize the surface morphology of the resultant
imprinted microspheres. Molecular modeling was employed to simulate the possible recognition
process of the MIPM. Then the synthesized BSA–MIPM was employed as recognition element
by packing into flow cell to establish a novel FI-CL sensor. The chemiluminescence (CL)
intensity was correlated linear with the concentration of BSA over the range of 1.0 × 10−8 to
5.0 × 10−6 g mL−1 and the detection limit was 1.5 × 10−9 g mL−1. The relative standard deviation
(RSD) for the determination of 1.0 × 10−7 g mL−1 BSA was 1.4% (n = 11). The sensor is reusable
and has a great improvement in sensitivity and selectivity for CL analysis. As a result, the new
MIPM–CL sensor had been successfully applied to the determination of BSA in milk samples.
Keywords: Chemiluminescence; Molecularly imprinted polymeric microspheres (MIPMs);
Flow injection; Bovine serum albumin (BSA)
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Ki Young Kwona, Jongkyu Youna, 1, Jae Hyun Kimb, Yongjin Parkb, Chulmin Jeonb,
Byoung Chan Kimc, Yongchai Kwond, Xueyan Zhaoe, Ping Wange, Byoung In Sangf,
Jinwoo Leeg, Hyun Gyu Parka, Ho Nam Changa, Taeghwan Hyeonh, Su Hai, Hee-Tae Junga
and Jungbae Kimb. (a Department of Chemical and Biomolecular Engineering, Korea
Advanced Institute of Science and Technology (KAIST), Daejon 305-701, South Korea, b
Department of Chemical and Biological Engineering, Korea University, Seoul 136-701,
South Korea, c Institut Pasteur Korea, Seongnam-si, Gyeonggi-do 463-400, South Korea, d
Department of Chemical and Environmental Technology, Inha Technical College, Incheon
402-752, South Korea, e Bioproducts and Biosystems Engineering, Biotechnology Institute,
University of Minnesota, St. Paul, MN 55108, USA, f Hazardous Substances Research
Center, Korea Institute of Science and Technology, Seoul 136-791, South Korea, g
Department of Chemical Engineering, School of Environmental Science and Engineering,
Pohang University of Science and Technology, Pohang, Gyungbuk 790-784, South Korea, h
National Creative Research Initiative Center for Oxide Nanocrystalline Materials, School
of Chemical Engineering, Seoul National University, Seoul 151-744, South Korea, i
Chemical Engineering Department, Washington State University, Pullman, WA 991642710, USA). Nanoscale enzyme reactors in mesoporous carbon for improved performance
and lifetime of biosensors and biofuel cells. Biosensors and Bioelectronics, Volume 26(2)
(2010): 655-660
Nanoscale enzyme reactors (NERs) of glucose oxidase in conductive mesoporous carbons were
prepared in a two-step process of enzyme adsorption and follow-up enzyme crosslinking. MSUF-C, a mesoprous carbon, has a bottleneck pore structure with mesocellular pores of 26 nm
connected with window mesopores of 17 nm. This structure enables the ship-in-a-bottle
mechanism of NERs, which effectively prevents the crosslinked enzymes in mesocellular pores
from leaching through the smaller window mesopores. This NER approach not only stabilized
the enzyme but also expedited electron transfer between the enzyme and the conductive MSU-FC by maintaining a short distance between them. In a comparative study with GOx that was
simply adsorbed without crosslinking, the NER approach was proven to be effective in
improving the sensitivity of glucose biosensors and the power density of biofuel cells. The
power density of biofuel cells could be further improved by manipulating several factors, such as
by adding a mediator, changing the order of adsorption and crosslinking, and inserting a gold
mesh as an electron collector.
Keywords: Biofuel cells; Biosensors; Enzyme crosslinking; Mesoporous carbon; Nanoscale
enzyme reactors
Hua Kuang1, a, Wei Chen1, a, Dinghua Xua, Liguang Xua, Yingyue Zhua, Liqiang Liua,
Huaqin Chua, Chifang Penga, Chuanlai Xuaand Shuifang Zhua. (a State Key Lab of Food
Science and Technology, School of Food Science and Technology, Jiangnan University,
1800 Lihu Road, Wuxi, JiangSu 214122, PR China). Fabricated aptamer-based
electrochemical “signal-off” sensor of ochratoxin A .Biosensors and Bioelectronics, Volume
26(2) (2010): 710-716
An ultrasensitive and rapid electrochemical platform for the specific detection of ochratoxin A
(OTA) was developed. In this method, three single-stranded DNA molecules, including the
aptamer, were immobilized on the surface of an electrode. Binding of the OTA target analyte to
the aptamer changed the redox current of methylene blue (MB), which was used as the
electrochemical probe, in a manner that was dependent on OTA concentration. With signal
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enhancement from gold nanoparticle-functionalized DNA, the sensitivity of this method for
OTA was as low as 30 pg/mL, and the effective sensing range was from 0.1 to 20 ng/mL. To
investigate the sensing process, the conformational switch of the aptamer was studied by circular
dichroism (CD), which confirmed the recognition of the aptamer by the target OTA. Given its
sensitivity and rapid detection, we believe this approach has the potential to be a main
technology for the detection of toxins in the field of food safety, and in other areas.
Keywords: Ultrasensitive; Toxin detection; Electrochemical detection; Aptamer
Yan Lia, Honglan Qia, Qiang Gaoa, Jia Yanga and Chengxiao Zhang a. (a Key Laboratory of
Applied Surface and Colloid Chemistry (Shaanxi Normal University), Ministry of
Education, School of Chemistry and Materials Science, Shaanxi Normal University, Xi’an
710062, PR China). Nanomaterial-amplified “signal off/on” electrogenerated
chemiluminescence aptasensors for the detection of thrombin. Biosensors and
Bioelectronics, Volume 26(2) (2010): 754-759
Two electrogenerated chemiluminescence (ECL) aptasensors for the detection of thrombin were
developed using the thrombin binding aptamer (TBA) taken as a molecular recognition element
and nanomaterial as a carrier of the ECL capture/signal probe. In the “signal off” aptasensor, the
thiolated capture probe (ss-DNA, 12-mer) was self-assembled on the gold nanoparticles (GNPs)
which were self-assembled on the surface of gold electrode, and hybridized with six-base
segment of the ss-DNA sequence (Tgt-aptamer, 21-mer) containing TBA-I (ss-DNA, 15-mer)
tagged with ruthenium complex, producing a high ECL intensity. Introduction of the analyte
thrombin triggered the dissociation of the Tgt-aptamer tagged with ruthenium complex from the
aptasensors, led to significantly decrease in ECL intensity. The decreased ECL intensity was in
proportion to the concentration of thrombin in a range from 2.7 × 10−12 to 2.7 × 10−9 M with a
detection limit of 8 × 10−13 M. In the “signal on” aptasensor, the thiolated TBA-I was selfassembled on the gold electrode for capturing thrombin onto the electrode and then the TBA-II
(ss-DNA, 29-mer) labeled with single-walled carbon-nanotubes (SWNT)-ECL tag was bound
with epitope of thrombin, producing a high ECL intensity. The increased ECL intensity was
linearly with the concentration of thrombin from 1.0 × 10−14 M to 1.0 × 10−11 M with a detection
limit of 3 × 10−15 M. The present work demonstrates that using nanomaterial as a carrier for
capture probe and signal probe is a promising way to amplify the ECL signal and to improve the
sensitivity of the aptasensors.
Keywords: Aptasensor; Electrogenerated chemiluminescence; Thrombin; Gold nanoparticles;
Single-walled carbon-nanotubes
Application of oxygen-independent biosensor for testing yeast fermentation capacity
Bogumila Kurtinaitien÷a, Julija Razumien÷a, Vidut÷ Gurevičien÷a, Vytautas Melvydasb,
Liucija Marcinkevičien÷a, Irina Bachmatovaa, Rolandas Meškysa and Valdas
Laurinavičiusa. (a Institute of Biochemistry, Mokslininkų 12, LT-08662 Vilnius, Lithuania,
b
Institute of Botany, Žaliųjų Ežerų 49, LT-08406 Vilnius, Lithuania). Biosensors and
Bioelectronics, Volume 26(2) (2010): 766-771
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The pyrroloquinoline quinone (PQQ)-dependent soluble glucose dehydrogenase based carbon
paste electrodes were investigated and applied for glucose monitoring in the oxygen deficient
media. Reagentless biosensors possessing a wide linear range (up to 5 mM glucose with a
detection limit of 0.12 mM) were designed. The oxygen-insensitive response of the biosensor
creates the opportunity to use it as a flow-through device for continuous monitoring of glucose in
media during the wine yeast fermentation process. The analysis of glucose assimilation rate by
yeast strains using the developed biosensor correlated well (R2 = 0.9938) with convenient yeast
testing methods.
Keywords: PQQ-dependent glucose dehydrogenase; Direct electron transfer; Biosensor;
Monitoring
Usa Sungkanaka, Assawapong Sappatb, Anurat Wisitsoraatb, Chamras Promptmasa and
Adisorn Tuantranontb. (a Department of Clinical Chemistry, Faculty of Medical
Technology, Mahidol University, Nakhon Pathom 73170, Thailand, b Nanoelectronics and
MEMS Laboratory, National Electronics and Computer Technology Center, 112
Paholyothin Rd., Klong Luang, Pathumthani 12120, Thailand). Ultrasensitive detection of
Vibrio cholerae O1 using microcantilever-based biosensor with dynamic force microscopy.
Biosensors and Bioelectronics, Volume 26(2) (2010): 784-789
This work presents the first demonstration of a cantilever based cholerae sensor. Dynamic force
microscopy within atomic force microscope (AFM) is applied to measure the cantilever's
resonance frequency shift due to mass of cell bound on microcantilever surface. The Vibrio
cholerae O1, a food and waterborne pathogen that caused cholera disease in human, is a target
bacterium cell of interest. Commercial gold-coated AFM microcantilevers are immobilized with
monoclonal antibody (anti-V. cholerae O1) by self-assembled monolayer method. V. cholerae
O1 detection experiment is then conducted in concentrations ranging from 1 × 103 to
1 × 107 CFU/ml. The microcantilever-based sensor has a detection limit of 1 × 103 CFU/ml
and a mass sensitivity, ∆m/∆F, of 146.5 pg/Hz, which is at least two orders of magnitude
lower than other reported techniques and sufficient for V. cholerae detection in food products
without pre-enrichment steps. In addition, V. cholerae O1 antigen–antibody binding on
microcanilever is confirmed by scanning electron microscopy. The results demonstrate that the
new biosensor is promising for high sensitivity, uncomplicated and rapid detection of V.
cholerae O1.
Keywords: Microcantilever; Vibrio cholerae O1; Biosensor; Dynamic force microscopy
Asta Kausaite-Minkstimienea, Viktor Mazeikoa, Almira Ramanavicienea, b and Arunas
Ramanaviciusa, c. (a NanoTechnas – Center of Nanotechnology and Material Science,
Faculty of Chemistry, Vilnius University, Naugarduko 24, 03225 Vilnius, Lithuania, b
Laboratory of Immunotechnology, State Research Institute Center for Innovative
Medicine, Zygimantu 9, 01102 Vilnius, Lithuania, c Institute of Chemistry, State Research
Institute Center for Physical and Technological Sciences, A. Gostauto g. 11, LT-01108
Vilnius, Lithuania). Enzymatically synthesized polyaniline layer for extension of linear
detection region of amperometric glucose biosensor. Biosensors and Bioelectronics, Volume
26(2) (2010): 790-797
In this article a new method for fabrication of enzymatic electrodes suitable for design of
amperometric glucose biosensor and/or anode of biofuel cell powered by glucose is presented.
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Glucose oxidase (GOx) E.C. 1.1.3.4. from Penicillium vitale was immobilized on the carbon rod
electrode by cross-linking it with glutaraldehyde (GOx-electrode). Catalytic activity of
immobilized GOx was exploited for polymerisation of aniline by taking a high concentration of
hydrogen peroxide produced during the catalytic action of immobilized GOx and locally lowered
pH due to the formation of gluconic acid; it created optimal conditions for the polymerisation of
aniline. The GOx layer was self-encapsulated within formed polyaniline (PANI) matrix
(GOx/PANI-electrode). Properties of the GOx/PANI-electrode have been studied and results
were compared with GOx-electrode. The results show that the upper detection limit of glucose
using GOx-electrode was dramatically changed by the formation of PANI layer. An increase in
the upper detection limit, optimal pH region for operation and stability of GOx based electrode
modified by PANI was detected when comparing that of an unmodified GOx-electrode.
Keywords: Amperometric glucose biosensor; Immobilized glucose oxidase; Biofuel cells;
Conducting polymers; Polyaniline
Lidiane Raquel Verola Mataveli1, a, Natalícia de Jesus Antunesa, Maisa Ribeiro Pereira
Lima Brigagãoa, Cristiana Schmidt de Magalhãesa, Célio Wisniewskia and Pedro Orival
Luccasa. (a Departamento de Ciências Exatas, Universidade Federal de Alfenas, Rua
Gabriel Monteiro da Silva, 700, CEP 37130-000, Alfenas, MG, Brazil). Evaluation of a
simple and low cost potentiometric biosensor for pharmaceutical and in vivo adrenaline
determination. Biosensors and Bioelectronics, Volume 26(2) (2010): 798-802
In this work the polyphenol oxidase (PPO) was the main component of a biosensor for
adrenaline determination. The activity of this enzyme was measured in several vegetables.
Banana (Musa sp.) extracts presented better results with 974 UA (units of activity). The
biosensor was constructed with a polyethylene tube (0.8 mm i.d.) filled with: carbon paste
containing 50 UA of the PPO in phosphate buffer (pH = 7.00) solution and vaseline as
agglutinant. When the biosensor was applied in medicine samples it provided a linear range from
8.00 × 10−9 to 8.00 × 10−4 mol L−1; the results obtained with the proposed method and the
Brazilian Pharmacopoeia method were in agreement (t-test). When it was applied in blood
samples, the matrix-matching calibration was used, and the linear range was from 8.00 × 10−7 to
8.00 × 10−3 mol L−1. In vivo studies were also done. The obtained results for those electrodes,
which were inserted in the jugular vein of Wistar rats, were very promising.
Keywords: Adrenaline; Biosensors; Polyphenol oxidase; In vivo measurements
Sunil A. Patila, b, Falk Harnischa, Balasaheb Kapadnisb and Uwe Schrödera. (aInstitute of
Environmental and Sustainable Chemistry, Sustainable Chemistry and Energy Research,
TU Braunschweig, Hagenring 30, 38106 Braunschweig, Germany, bDepartment of
Microbiology, University of Pune, 411 007 Pune, India). Electroactive mixed culture
biofilms in microbial bioelectrochemical systems: The role of temperature for biofilm
formation and performance. Biosensors and Bioelectronics, Volume 26(2) (2010): 803-808
In this paper we investigate the temperature dependence and temperature limits of waste water
derived anodic microbial biofilms. We demonstrate that these biofilms are active in a
temperature range between 5 °C and 45 °C. Elevated temperatures during initial biofilm growth
not only accelerate the biofilm formation process, they also influence the bioelectrocatalytic
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performance of these biofilms when measured at identical operation temperatures. For example,
the time required for biofilm formation decreases from above 40 days at 15 °C to 3.5 days at
35 °C. Biofilms grown at elevated temperatures are more electrochemically active at these
temperatures than those grown at lower incubation temperature. Thus, at 30 °C current densities
of 520 µA cm−2 and 881 µA cm−2 are achieved by biofilms grown at 22 °C and 35 °C,
respectively. Vice versa, and of great practical relevance for waste water treatment plants in
areas of moderate climate, at low operation temperatures, biofilms grown at lower temperatures
outperform those grown at higher temperatures. We further demonstrate that all biofilms possess
similar lower (0 °C) and upper (50 °C) temperature limits – defining the operational limits of a
respective microbial fuel cell or microbial biosensor – as well as similar electrochemical electron
transfer characteristics.
Keywords: Microbial fuel cell; Microbial biosensor; Biosensor; Bioelectrochemical system;
Temperature; Microbial biofilms; Electroactive biofilms; Waste water treatment
Gulsu Senera, b, Erdogan Ozgura, Erkut Yılmaza, Lokman Uzuna, Ridvan Sayc and Adil
Denizlia. (a Hacettepe University, Department of Chemistry, Ankara, Turkey, b Hacettepe
University, Division of Nanotechnology and Nanomedicine, Ankara, Turkey, c Anadolu
University, Department of Chemistry, Eskisehir, Turkey). Quartz crystal microbalance
based nanosensor for lysozyme detection with lysozyme imprinted nanoparticles.
Biosensors and Bioelectronics, Volume 26(2) (2010): 815-821
The aim of this study is to prepare quartz crystal microbalance (QCM) nanosensor for the realtime detection of lysozyme. In the first part, the lysozyme imprinted (MIP) nanoparticles were
prepared by mini-emulsion polymerization. The MIP nanoparticles were characterized by TEM,
zeta-sizer and FTIR–ATR measurements. Particle size was found around 50 nm. The MIP
nanoparticles were attached by dropping of nanoparticle solution to gold surface and then, dried
at 37 °C for 6 h. QCM nanosensor was characterized with AFM and ellipsometer. The
observations indicated that the nanoparticle film was almost monolayer. The detection limit was
found as 1.2 ng/mL. The specificity of the QCM nanosensor was shown by using albumin as a
competitor molecule. The results show that the QCM nanosensor has high selectivity and
sensitivity with a wide range of lysozyme concentrations in both aqueous solutions (0.2–
1500 µg/mL) and natural sources (egg white) (460–1500 ng/mL).
Keywords: QCM; Nanoparticles; Lysozyme; Molecular imprinting; Nanosensors
Shiyang Pana, Jian Xua, Yongqian Shub, Fang Wang a, Wenying Xiaa, Qingqing Ding b, Ting
Xua, Chun Zhao a, Meijuan Zhanga, Peijun Huang a and Shan Luc. (aDepartment of
Laboratory Medicine, the First Affiliated Hospital of Nanjing Medical University, 300
Guangzhou Road, Nanjing 210029, China, b Department of Oncology, the First Affiliated
Hospital of Nanjing Medical University, 300 Guangzhou Road, Nanjing 210029, China, c
Department of Medicine, University of Massachusetts Medical School, Worcester, MA
01605, United States). Double recognition of oligonucleotide and protein in the detection of
DNA methylation with surface plasmon resonance biosensors. Biosensors and
Bioelectronics, Volume 26(2) (2010): 850-853
DNA methylation plays an essential role in maintenance of cellular function. A growing number
of human diseases have been found to be associated with aberrant DNA methylation, especially
cancer. However, current technologies used in DNA methylation detection are complicated and
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time consuming. A promotor of the Adenomatous polyposis coli (APC) gene, a well-studied
tumor suppressor gene, was used as the detection target DNA sequence. The double recognition
mechanism was realized with oligonucleotide probe hybridization and specific protein binding.
First, complementary target DNA was captured by the probe immobilized onto a surface
plasmon resonance (SPR) sensor chip. Then, the recombinant methyl-CpG binding domain
(MBD) protein was passed over the surface to recognize and bind to methylated CpG sites.
Binding resulted in an increase in the refractive index, and a detectable optical signal was
generated. Five picomoles of methylated APC promotor DNA could be easily detected with this
method. The entire detection could be completed within 1 h. This work represents the first SPR
based biosensor technology, which achieves simple and specific DNA methylation detection and
avoids complicated bisulfite treatment and methylation-sensitive restriction digestion. It will
improve our ability to detect DNA methylation specifically and rapidly, and promote our
understanding of the role of DNA methylation in gene regulation and diseases.
Keywords: DNA methylation; Surface plasmon resonance; Biosensor; MBD; APC
Xiao-Mei Chena, Geng-Huang Wua, Jin-Mei Chena, Ya-Qi Jianga, Guo-Nan Chenc,
Munetaka Oyama d, Xi Chena, b and Xiao-Ru Wang a. (a Department of Chemistry and Key
Laboratory of Analytical Sciences of the Ministry of Education, College of Chemistry and
Chemical Engineering, Xiamen University, Xiamen 361005, China, bState Key Laboratory
of Marine Environmental Science, Xiamen University, Xiamen 361005,China, c Ministry of
Education Key Laboratory of Analysis and Detection Technology for Food Safety, Fuzhou
University, Fuzhou 350002, China, d Division of Research Initiatives, International
Innovation Center, Kyoto University, Nishikyo-ku, Kyoto 615-8520, Japan). A novel
electrochemiluminescence
sensor
based
on
bis(2,2′-bipyridine)-5-amino-1,10phenanthroline ruthenium(II) covalently combined with graphite oxide. Biosensors and
Bioelectronics, Volume 26(2) (2010): 872-876
This communication reports a novel electrochemiluminescence (ECL) sensor based on
covalently linking bis(2,2′-bipyridine)-5-amino-1,10-phenanthroline ruthenium(II) (Ru(II)-NH2)
with graphite oxide (GO) on a glassy carbon electrode. 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride and N-hydroxy-succinimide were applied to activate the carboxyl
groups on the GO surface and catalyze the formation of amido link between Ru(II)-NH2 and
carboxyl groups on GO. The composite film was characterized using atomic force microscopy,
transmission electron microscopy and Fourier transform infrared absorption spectroscopy. Based
on ECL experimental results, the composite film modified electrode displayed high
electrochemical activity towards the oxidation of 2-(dibutylamino) ethanol (DBAE). Under
optimized conditions, the linear response of ECL intensity to DBAE concentration was valid in
the range 6.0 × 10 −7–2.0 × 10−4 mol L−1 (r2 = 0.9948) with a detection limit (S/N = 3) of
5.0 × 10−8 mol L−1. Furthermore, the ECL sensor presented good characteristics in terms of
stability and reproducibility, promising the development of ECL sensors for biologically
important compounds.
Keywords: Graphite Oxide; Bis(2,2′-bipyridine)-5-amino-1,10-phenanthroline ruthenium(II);
Electrochemiluminescence; 2-(Dibutylamino)ethanol; Covalent linkage
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Sofía Carbajosa a, b, Moustafá Malkia, b, Renaud Caillardc, María F. Lopezc, F. Javier
Palomaresc, José A. Martín-Gago c, d, Nuria Rodríguezd, Ricardo Amilsb, d, Victor M.
Fernándeza and Antonio L. De Laceya. (a Instituto de Catálisis, CSIC, c/Marie Curie 2,
28049 Madrid, Spain, b Centro de Biología Molecular Severo Ochoa, Universidad
Autónoma de Madrid, 28049 Madrid, Spain, c Instituto de Ciencia de Materiales de
Madrid, CSIC, 28049 Madrid, Spain, d Centro de Astrobiología, INTA-CSIC, 28850
Torrejón de Ardoz, Spain). Electrochemical growth of Acidithiobacillus ferrooxidans on a
graphite electrode for obtaining a biocathode for direct electrocatalytic reduction of
oxygen. Biosensors and Bioelectronics, Volume 26(2) (2010): 877-880
An aspect in microbial fuel cell research that is currently of great interest is the development of
bacterial cathodes. Bacterial cathodes that catalyze oxygen reduction to water at low pH have the
advantage of overcoming the kinetic limitations due to the requirement of 4 protons per
molecule reduced. In this work we have studied the performance of a biocathode using as
electrocatalyst an acidophile microorganism: Acidithiobacillus ferrooxidans. Growth of the
microorganism directly on the electrode took place using an applied voltage of 0 V vs. SCE as
the only energy source and without adding redox mediators to the solution. Current densities of
up to 5 A m−2 were measured for O2 reduction in the At. ferrooxidans cathode at pH 2.0 and the
electrocatalytic wave was shifted 300 mV to higher potential compared to the control graphite
electrodes without the bacterium.
Keywords: Microbial fuel cell; Biocathode; Acidophile; Oxygen reduction; Extracellular
electron transfer
Recent progress in bio-sensing techniques with encapsulated enzymes
Byung-Wook Park a, Do-Young Yoonb and Dong-Shik Kima. (a Department of Chemical &
Environmental Engineering, University of Toledo, Toledo, OH 43606, United States, b
Department of Chemical Engineering, Kwangwoon University, Seoul 139-701, Republic of
Korea). Biosensors and Bioelectronics, Volume 26(1) (2010): 1-10
Biosensors with encapsulated enzymes have advantages of high substrate selectivity and
sustained enzyme activity. Enzymes are encapsulated in various materials, such as liposome,
polymer, and sol–gel or hydro-gel, depending on sensing conditions. By stabilizing the enzymes
via encapsulation with new methods and materials the enzyme activity may be maintained for a
longer time, and even the selectivity can possibly be enhanced. In general increased mass
transfer limitation seems to be the major challenge to investigate more. Novel materials,
encapsulation techniques, and sensing mechanisms have been studied intensively for
encapsulated enzyme biosensors. In this review, we focus on the recent progress in encapsulated
enzyme biosensors published in peer-reviewed journals over the last 10 years. The articles are
categorized and reviewed in four groups based on encapsulation techniques incorporating with
liposome, polymer, sol–gel or hydro-gel, and peptide. Research articles that are considered
critical and noticeable are selected and compared according to these categorizations. Based on
these article analyses, we suggested future direction in the encapsulated enzyme biosensor
research.
Keywords: Biosensor; Enzyme encapsulation; Nanoparticle; Nanotube; Electrochemistric;
Spectrophotometic
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Feng Long a, Miao Hea, Anna Zhua, Baodong Songa, Jianwu Sheng a and Hanchang Shia.
(aEnvironmental Simulation and Pollution Control State Key Joint Laboratory,
Department of Environment Science and Engineering, Tsinghua University, Beijing,
100084, China). Compact quantitative optic fiber-based immunoarray biosensor for rapid
detection of small analytes. Biosensors and Bioelectronics, Volume 26(1) (2010): 16-22
Immunoarrays have been proven to be powerful tools for high-throughput analysis of multiple
analytes. In this paper, a proof-of-concept development of a novel optic fiber-based
immunoarray biosensor for the detection of multiple small analytes is presented. This was
developed through immobilization of two kinds of hapten conjugates, MC-LR-OVA and NBOVA, onto the same fiber optic probe. The technique is significantly different from conventional
immunoarray sensors. Microcystin-LR (MC-LR) and trinitrotoluene (TNT) could be detected
simultaneously and specifically within an analysis time of about 10 min for each assay cycle.
The limits of detection for MC-LR and TNT were 0.04 µg/L and 0.09 mg/L, respectively. Good
regeneration performance, binding properties, and robustness of the sensor surface of the
proposed immunoarray biosensor ensure the cost-effective and accurate measurement of small
analytes. The change in concentration of the hapten conjugates immobilized onto the sensor
surface was also proven to have no significant effection on the performance of immunoarray
sensor, which is essential to the application of the immunoarray in real samples detection. This
compact and portable quantitative immunoarray provides an excellent multiple assay platform
for clinical and environmental samples.
Keywords: Immunosensor; Array; Fluorescence; Small analyte; Quantitative detection
Yuri Antonio Diaz-Fernandeza, Elisa Mottinia, Luca Pasottia, Emanuela Fabiola Craparob,
Gaetano Giammona b, Gennara Cavallaro b and Piersandro Pallavicinia. (aDipartimento di
Chimica Generale, Università di Pavia, viale Taramelli 12, 27100 Pavia, Italy, b
Dipartimento di Chimica e Tecnologie Farmaceutiche, via Archirafi 32, 90123 Palermo,
Italy). Multicomponent polymeric micelles based on polyaspartamide as tunable
fluorescent pH-window biosensors. Biosensors and Bioelectronics, Volume 26(1) (2010): 2935
PHEA-PEG5000-C16 is a polyaspartamide polymer with appended hydrophilic PEG5000 functions
and hydrophobic n-C16 units forming biocompatible micelles with a CAC as low as
1.8 × 10−7 M. The protonation and acidity constants of the polymer's amino and carboxylic
groups have been determined by potentiometric titrations at five different concentrations higher
than CAC, finding concentration-independent values. Viscosity and polarity of the micellar core
have been investigated by means of fluorescent probes, finding local values comparable to those
of pure toluene and to the core of sodium dodecyl sulphate micelles, independently on the
protonation degree of the polymer. The fluorophore pyrene, the lipophilic N,N′-dimethyl-N″dodecylamine and 2-dodecylpyridine self-assemble in the hydrophobic core of PHEA-PEG5000C16 micelles originating a micellar device that behaves as a rare “off-on-off” fluorescence sensor
for pH windows, with no interference by the amino and carboxylic functions of the polymer. The
“on” state of the sensor includes the physiological 6–8 pH interval, and can be finely shifted in
both directions of the pH axis by comicellization of charged cosurfactants. Dialysis experiments
demonstrate that the micellar device exibits an efficient retention ability of all molecular
components, including cosurfactants, thus candidating for in vivo use.
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Keywords: Polymeric micelles; Fluorescent biosensor; PH window; Self-assembling
Ramiz S.J. Alkasira, Mallikarjunarao Ganesanaa, Yu-Ho Wonb, Lia Stanciub and Silvana
Andreescua. (a Department of Chemistry and Biomolecular Science, Clarkson University, 8
Clarkson Ave., Potsdam, NY 13699-5810, United States, b School of Materials Engineering
and Birck Nanotechnology Center, Purdue University, West Lafayette, IN 47907, United
States). Enzyme functionalized nanoparticles for electrochemical biosensors: A
comparative study with applications for the detection of bisphenol A. Biosensors and
Bioelectronics, Volume 26(1) (2010): 43-49
We developed electrochemical biosensors based on enzyme functionalized nanoparticles of
different compositions for the detection of bisphenol A. We utilized for the first time magnetic
nickel nanoparticles as an enzyme immobilization platform and electrode material to construct
screen-printing enzyme biosensors for bisphenol A. We compared the analytical performance of
these sensors with those based on iron oxide (Fe3O4) and gold nanoparticles. The proposed
biosensor format exhibited fast and sensitive amperometric responses to bisphenol A with a
response time of less then 30 s. Among the three configurations, nickel provided comparable or
better characteristics in terms of detection limit and sensitivity than Fe3O4 and gold
nanoparticles. The biosensors were characterized by good reproducibility, stability of more than
100 assays (residual activity for nickel was 98%) and a wide linear range which spanned from
9.1 × 10−7 to 4.8 × 10−5 M for nickel, 2.2 × 10 −8 to 4.0 × 10 −5 M for Fe3O4 and 4.2 × 10−8 to
3.6 × 10−5 M for gold. The highest sensitivity was obtained with nickel. The detection limits for
the three types of biosensors were: 7.1 × 10−9, 8.3 × 10−9 and 1 × 10−8 M for nickel, Fe3O4 and
gold nanoparticles in that order, respectively. These results demonstrate that nickel nanoparticles
can be successfully used in the construction of electrochemical enzyme sensors for the detection
of phenolic compounds.
Keywords: Tyrosinase; Bisphenol A; Magnetic; Iron oxide; Nickel; Gold; Nanoparticles;
Screen-printed electrodes
Liu Denga, Li Shang a, Dan Wena, Junfeng Zhaia and Shaojun Dong a. (a State Key
Laboratory of Electroanalytical Chemistry, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun, Jilin 130022, PR China). A membraneless
biofuel cell powered by ethanol and alcoholic beverage. Biosensors and Bioelectronics,
Volume 26(1) (2010): 70-73
In this study, we reported on the construction of a stable single-chamber ethanol/O2 biofuel cell
harvesting energy from the ethanol and alcoholic beverage. We prepared a composite film which
consisted of partially sulfonated (3-mercaptopropyl)-trimethoxysilane sol–gel (PSSG) and
chitosan (CHI). The combination of ion-exchange capacity sol–gel and biopolymer chitosan not
only provided the attached sites for mediator MDB and AuNPs to facilitate the electron transfer
along the substrate reaction, but also gave the suitable microenvironment to retain the enzyme
activity in long term. The ethanol bioanode was constructed with the film coimmobilized
dehydrogenase (ADH), Meldola's blue (MDB) and gold nanoparticles (AuNPs). The
MDB/AuNPs/PSSG-CHI-ADH composite modified electrode showed prominent electrocatalytic
activity towards the oxidation of ethanol. The oxygen biocathode consisted of laccase and
AuNPs immobilized on the PSSG–CHI composite membrane. The AuNPs/PSSG–CHI-laccase
modified electrode catalyzed four-electron reduction of O2 to water, without any mediator. The
assembled single-chamber biofuel cell exhibited good stability and power output towards
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ethanol. The open-circuit voltage of this biofuel cell was 860 mV. The maximum power density
of the biofuel cell was 1.56 mW cm−2 at 550 mV. Most interestingly, this biofuel cell showed the
similar performance when the alcoholic beverage acted as the fuel. When this biofuel cell ran
with wine as the fuel, the maximum power output density was 3.21 mA cm−2 and the maximum
power density was 1.78 mW cm−2 at 680 mV of the cell voltage. Our system exhibited stable and
high power output in the multi-component substrate condition. This cell has great potential for
the development and practical application of bioethanol fuel cell.
Keywords: Alcohol dehydrogenase; Laccase; Biofuel cell; Alcoholic beverage; Bioethanol
Mariana S. Fernandesa, Nuno S. Diasa, Alexandre F. Silvaa, Jivago S. Nunesb, Senentxu
Lanceros-Méndezb, José H. Correiaa and Paulo M. Mendesa. (aDepartment of Industrial
Electronics, University of Minho, Campus Azurém, 4800-058 Guimarães, Portugal, b
Department of Physics, University of Minho, 4710-057 Braga, Portugal). Hydrogel-based
photonic sensor for a biopotential wearable recording system. Biosensors and
Bioelectronics, Volume 26(1) (2010): 80-86
Wearable devices are used to record several physiological signals, providing unobtrusive and
continuous monitoring. These systems are of particular interest for applications such as ambientassisted living (AAL), which deals with the use of technologies, like brain–computer interface
(BCI). The main challenge in these applications is to develop new wearable solutions for
acquisition of electroenchephalogram (EEG) signals. Conventional solutions based on brain
caps, are difficult and uncomfortable to wear. This work presents a new optical fiber biosensor
based on electro-active gel – polyacrylamide (PAAM) hydrogel – with the ability to measure the
required EEG signals and whose technology principle leads to contactless electrodes.
Experiments were performed in order to evaluate the electro-active properties of the hydrogel
and its frequency response, using an electric and optical setup. A sinusoidal electric field was
applied to the hydrogel while the light passes through the sample. An optical detector was used
to collect the resultant modulated light. The results have shown an adequate sensitivity in the
range of µV, as well as a good frequency response, pointing the PAAM hydrogel sensor as an
eligible sensing component for wearable biopotential recording applications.
Keywords: Wearable braincap; Contactless sensor; Brain–computer interface; Ambient-assisted
living
Ya Caoa, Jing Wanga, Yuanyuan Xua and Genxi Lia, b. (a Department of Biochemistry and
National Key Laboratory of Pharmaceutical Biotechnology, Nanjing University, 210093
Nanjing, China, b Laboratory of Biosensing Technology, School of Life Sciences, Shanghai
University, 200444 Shanghai, China). Combination of enzyme catalysis and electrocatalysis
for biosensor fabrication: Application to assay the activity of indoleamine 2,3-dioxygensae.
Biosensors and Bioelectronics, Volume 26(1) (2010): 87-91
A new strategy to fabricate electrochemical biosensor is reported in this paper based on the
selective combination of enzyme catalysis and electorcatalysis, thus an electrochemical method
to assay the activity of indoleamine 2,3-dioxygensae (IDO) is proposed. Tryptophan, the
substrate of IDO, is firstly covalently immobilized on a gold electrode surface. Oxidation of the
tryptophan residue catalyzed by IDO and the subsequent hydrolyzation of the product by acetic
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acid may yield kynurenine, which may induce the immobilization of dithiobis
[succinimidylpropionate] (DSP)-modified platinum nanoparticles (Pt NPs) onto the surface of
the gold electrode. Since Pt NPs can electrochemically catalyze the reduction of H2O2 to produce
electrochemical signals and the electrochemical wave can be correlated with the enzyme activity,
electrochemical method to detect IDO activity is thus achieved. Under optimized conditions,
IDO activity can be assayed in the range of 20–400 U/mL with a detection limit of 6.84 U/mL.
The proposed biosensor shows high sensitivity, acceptable reliability, and can be used for the
investigation of the enzymatic inhibition by inhibitors as well as the screen of the enzymatic
activity in complex matrix such as serum samples.
Keywords: Indoleamine
Electrocatalysis
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Pratik Banerjeea, b and Arun K. Bhuniab. (a Laboratory of Food Microbiology and
Immunochemistry, Alabama A&M University, Normal, AL 35762, USA, b Molecular Food
Microbiology Laboratory, Department of Food Science, Purdue University, 745
Agriculture Mall Drive, West Lafayette, IN 47907, USA). Cell-based biosensor for rapid
screening of pathogens and toxins. Biosensors and Bioelectronics, Volume 26(1) (2010): 99106
Development and validation of a mammalian cell-based biosensor for application in food
defense and food safety was investigated. Three prototypes of the biosensor capable of handling
different sample types were developed and tested with food and beverages. The sensing element
is a B lymphocyte Ped-2E9 cell-line, encapsulated in collagen matrix in 3D scaffold. The
uniqueness of this biosensor is that it detects analyte interaction with mammalian cells and is
able to distinguish pathogenic from non-pathogenic and active from inactive toxins, rendering
accurate estimation of the risk associated with the agents. This sensor gave positive signal for a
broad range of bacterial pathogens; Listeria monocytogenes, enterotoxigenic Bacillus, Vibrio,
Micrococcus and Serratia, and toxins; α-hemolysin from Staphylococcus aureus, phospholipase
C from Clostridium perfringens, cytolysin from sea anemone Stoichactis helianthus, listeriolysin
O from L. monocytogenes, and enterotoxin from Bacillus. Detection limit for toxins was 10–
40 ng in 2 h while for a model bacterial pathogen, L. monocytogenes, 103–104 CFU/ml in 4–6 h,
even in the presence of a mixture of higher concentrations of non-pathogenic species of the same
genera or common background microflora. With inoculated food and beverage, the sensor
detected L. monocytogenes and Bacillus cereus at a low initial concentration of 102–104 CFU/g
from ready-to-eat meat and rice, and only active toxins at nanogram quantities from rice, milk
and water samples. Though all the three prototypes performed well with beverages, Devices II &
III are most suitable for testing particulate foods. These data present promising evidence for
possible application of this biosensor for rapid detection of multiple pathogens or toxins for food
defense and food safety application.
Keywords: Cell-based biosensor; Pathogens; Toxins; Food; Water
Xinyan Bia and Kun-Lin Yanga. (a 4 Engineering Drive 4, Department of Chemical and
Biomolecular Engineering, National University of Singapore, Singapore 117576,
Singapore). Liquid crystals decorated with linear oligopeptide FLAG for applications in
immunobiosensors. Biosensors and Bioelectronics, Volume 26(1) (2010): 107-111
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Immunobiosensors are emerging as powerful tools for diagnostic applications. In this paper, we
exploit optical properties of liquid crystal (LC) and the specific epitope–antibody interaction to
develop an optical immunobiosensor which can be used to detect monoclonal anti-FLAG M2, a
model antibody. The sensitive layer of this immunobiosensor is a monolayer of immobilized
oligopeptide CDYKDDDDK (FLAG) at an LC/aqueous interface. The linear oligopeptide can
function as an epitope which can be recognized by anti-FLAG M2. When the LC is modified
with 50 µM of FLAG and then exposed to an aqueous solution containing anti-FLAG, antiFLAG binds to the immobilized FLAG epitope and triggers orientational transition of LC.
Because of the optical birefringence of the LC, the orientational transition is accompanied by
changes in the optical images of LC from dark to bright under crossed polarizers. The detection
limit for the system is 27 ng/mL of anti-FLAG, and the response time is <1 h. The binding of
anti-FLAG to its motif FLAG oligopeptide is also very specific. When a variant epitope
CDAKDDDDK is used, no apparent optical response can be observed after the addition of antiFLAG.
Keywords: Immunobiosensor; Oligopeptide; FLAG; Liquid crystals
Dipali Bagal-Kestwala, Rakesh Mohan Kestwala, Bo-Chuan Hsiehb, Richie L.C. Chenb,
Tzong-Jih Chengb, c and Been-Huang Chianga. (a Institute of Food Science and Technology,
National Taiwan University, No. 1, Roosevelt Road, Section 4, Taipei, Taiwan, ROC, b
Department of Bio-Industrial Mechatronics Engineering, College of Agriculture, National
Taiwan University, No.1, Roosevelt Road, Section 4, Taipei, Taiwan, ROC, c Department of
Biomedical Engineering, National Taiwan University Hospital, College of Medicine,
National Taiwan University, Taipei, Taiwan, ROC). Electrochemical β(1 → 3)-d-glucan
biosensors fabricated by immobilization of enzymes with gold nanoparticles on platinum
electrode. Biosensors and Bioelectronics, Volume 26(1) (2010): 118-125
β(1 → 3)-d-Glucan sensors were fabricated using bi-enzyme and tri-enzyme immobilized
systems with gold nanoparticles (GNPs) to increase sensitivity. The plant β(1 → 3)-d-glucanase
(βG), glucose oxidase (GOD) or/and peroxidase (POD) in agarose–corn flour–gelatin (ACG)
matrix were coated on platinum disc electrode to detect soluble β(1 → 3)-d-glucan. The atomic
force microscopy (AFM) revealed that GNPs embedded in ACG formed tiny islands/clusters
with enzymes. Both of bi-enzyme sensor (ACG–βG–GOD–GNPs/Pt) and tri-enzyme sensor
(ACG–βG–GOD–POD–GNPs/Pt) had response time less than 20 s for β(1 → 3)-d-glucan. A
linear calibration plot for bi-enzyme sensor was obtained for β(1 → 3)-d-glucan concentration
ranged from 100 to 1000 ng mL−1 (R2 = 0.983). The lower detection limit was 30 ng mL−1 using
applied potential of 200 mV and scan rate of 50 mV s−1; with signal to noise ratio (S/N) of 3.
Fabricated tri-enzyme sensor was also operable under similar conditions with LOD of
50 ng mL−1 (R2 = 0.989) at −175 mV applied potential and scan rate of 50 mV s−1. Both sensors
were durable and could be repeatedly used for at least 14 times. When the tri-enzyme sensor was
employed to analyze β(1 → 3)-d-glucan content in alcoholic beverages, the results were
comparable to those obtained by standard method.
Keywords: β(1 → 3)-d-Glucan biosensor; β(1 → 3)-d-Glucanase; Glucose oxidase; Peroxidase;
Gold nanoparticles; Agarose–corn flour–gelatin matrix
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Marta Sanchez-Paniagua Lopeza, Franck Charmantrayb, Virgil Helaineb, Laurence
Hecquetb and Christine Moustyc. (a Sección Departamental Química Analítica, Facultad de
Farmacia, Universidad Complutense, Madrid, Spain, b Laboratoire de Synthèse et Etude
de Systèmes à Intérêt Biologique, UMR 6504, Université Blaise Pascal, Clermont-Ferrand,
France, c Laboratoire des Matériaux Inorganiques, UMR 6002, Université Blaise Pascal,
Clermont-Ferrand, France). Electrochemical detection of transketolase activity using a
tyrosinase biosensor. Biosensors and Bioelectronics, Volume 26(1) (2010): 139-143
This paper proposes a new concept of transketolase (TK) activity profiling. A tyrosinase (PPO)
biosensor, based on the immobilization of this enzyme in a Mg2 Al–Cl layered double hydroxide,
was developed for the amperometric detection of N-acetyl-l-tyrosine ethyl ester monohydrate
(N-Ac-Tyr-OEt) at −0.2 V. This compound was released during an enzymatic reaction catalyzed
by TK with N-acetyl-O-(2R, 3S, 5-trihydroxy-4-oxopentyl)-l-tyrosine ethyl ester used as donor
substrate. This tyrosinase biosensor was optimized for the detection of TK activity, including
PPO optimum substrate concentration, electrolyte nature, pH, and influence of bovine serum
albumin (BSA). It was found that N-Ac-Tyr-OEt release is dependent on TK concentration
(U/mL) in the electrolyte medium. These results demonstrate the sensitivity and specificity of
the tyrosinase biosensor designed for in vitro detection of TK activity, which is known to be
involved in several diseases.
Keywords: PPO;
Amperometry
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Jinghua Chena, b, Jing Zhangc, Huanghao Yanga, Fengfu Fua and Guonan Chena.
(aMinistry of Education Key Laboratory of Analysis and Detection Technology for Food
Safety, Fujian Provincial Key Laboratory of Analysis and Detection Technology for Food
Safety, Department of Chemistry, Fuzhou University, 2 Xueyuan Road, Fuzhou 350108,
Fujian, China, b Department of Pharmaceutical Analysis, Faculty of Pharmacy, Fujian
Medical University, Fuzhou 350004, China, c Pharmaceutical Department of Fujian
College of Medical Occupation and Technology, Fuzhou 350101, China). A strategy for
development of electrochemical DNA biosensor based on site-specific DNA cleavage of
restriction endonuclease. Biosensors and Bioelectronics, Volume 26(1) (2010): 144-148
A new strategy for development of electrochemical DNA biosensor based on site-specific DNA
cleavage of restriction endonuclease and using quantum dots as reporter was reported in this
paper. The biosensor was fabricated by immobilizing a capture hairpin probe, thiolated single
strand DNA labeled with biotin group, on a gold electrode. BfuCI nuclease, which is able to
specifically cleave only double strand DNA but not single strand DNA, was used to reduce
background current and improve the sensitivity. We demonstrated that the capture hairpin probe
can be cleaved by BfuCI nuclease in the absence of target DNA, but cannot be cleaved in the
presence of target DNA. The difference before and after enzymatic cleavage was then monitored
by electrochemical method after the quantum dots were dissolved from the hybrids. Our results
suggested that the usage of BfuCI nuclease obviously improved the sensitivity and selectivity of
the biosensor. We successfully applied this method to the sequence-selective discrimination
between perfectly matched and mismatched target DNA including a single-base mismatched
target DNA, and detected as low as 3.3 × 10−14 M of complementary target DNA. Furthermore,
our above strategy was also verified with fluorescent method by designing a fluorescent
molecular beacon (MB), which combined the capture hairpin probe and a pair of fluorophore
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(TAMRA) and quencher (DABCYL). The fluorescent results are consistent with that of
electroanalysis, further indicating that the proposed new strategy indeed works as we expected.
Keywords: Electrochemical DNA Biosensor; Site-specific DNA cleavage; Restriction
endonuclease; Cymbidium mosaic virus
Youlin Zhanga, b, Qinghui Zenga, Yajuan Suna, Xiaomin Liua, Langping Tua, Xianggui
Konga, Wybren Jan Bumab and Hong Zhangb. (a Key Laboratory of Excited State
Processes, Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy
of Sciences, 3888 Eastern South Lake Road, Changchun 130033, China, b Van’t Hoff
Institute for Molecular Sciences, University of Amsterdam, Nieuwe Achtergracht 166, 1018
WV Amsterdam, The Netherlands). Multi-targeting single fiber-optic biosensor based on
evanescent wave and quantum dots. Biosensors and Bioelectronics, Volume 26(1) (2010):
149-154
Highly sensitive, multi-analyte assay is a long-standing challenge for a single fiber-optic
evanescent wave biosensor (FOB). In this paper, we report the first realization of such kind of
FOB using CdSe/ZnS core/shell quantum dots (QDs) as labels. A direct binding assay model
between antibody and antigen was employed to demonstrate the advantages of using QDs,
instead of conventional fluorescein isothiocyanate (FITC), in lifting the sensitivity. Especially,
multiplexed immunoassay was demonstrated in a single fiber FOB constructed with four
differently sized QDs. Furthermore, the phenomenon that the affinity of the QD-labeled human
IgG (QD-IgG) with goat anti-human IgG (anti-IgG) was lower than that of the FITC-labeled
human IgG (FITC-IgG) was investigated and was ascribed to the differences in size and mass of
the two. Our study indicates that the affinity could be improved by controlling the amount of IgG
binding on QDs.
Keywords: Fiber-optic evanescent wave biosensor; Multiplexed immunoassay; Quantum dots;
CdSe/ZnS; Affinity
F. Sommerhagea, b, d, A. Baumannc, G. Wrobela, b, S. Ingebrandta, b, d and A.
Offenhäussera,b. (a Institute of Bio- and Nanosystems (IBN2), Forschungszentrum Jülich
GmbH, D-52425 Jülich, Germany, b Jülich-Aachen Research Alliance, Fundamentals of
Future Information Technologies (JARA-FIT), Jülich, Germany, c Institute of Structural
Biology and Biophysics (ISB1), Forschungszentrum Jülich GmbH, D-52425 Jülich,
Germany, d Department of Informatics and Microsystems Technology (I/MST), University
of Applied Sciences Kaiserslautern, Campus Zweibrücken, D-66482 Zweibrücken,
Germany). Extracellular recording of glycine receptor chloride channel activity as a
prototype for biohybrid sensors. Biosensors and Bioelectronics, Volume 26(1) (2010): 155161
There is a continuously growing scientific and technological interest to develop and improve the
application of artificial sensors. Biological components which are capable to transduce neutral
signals into specific, robust and reproducible indicators frame an attractive alternative to
construct biohybrid sensors. Since naturally “occurring” biosensors are only sparsely compatible
with artificial devices, genetic engineering of eukaryotic cells provides an attractive approach,
where cells can be tailored such to detect target compounds with exquisite specificity and
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sensitivity. We have developed the prototype for a single-cell-based anion-selective biohybrid
sensor. HEK293 cells were stably transfected with a gene encoding glycine receptor alpha1
subunits. These cells were employed as transducers for glycine-evoked chloride currents in a
concentration-dependent way. Cultured on substrate-integrated micro-devices, anionic
membrane currents of cells were monitored extracellularly with field-effect transistors (FETs)
and gold microelectrode arrays (MEAs). The results supported predictions of state-of-the-art
models for cell-sensor coupling mechanisms and confirmed that extracellularly recorded anion
currents cause similar signals, regardless whether obtained with field-effect transistors or
microelectrodes. The whole-cell sensor successfully tracked glycine concentrations differing by
three orders of magnitude. To our knowledge this contribution for the first time marks the
functional characterization of an anion-selective biohybrid sensor.
Keywords: Glycine receptor; Field-effect transistor; Microelectrode array; (bio)Hybrid system;
Chloride channel; Single-cell-based sensor
Dana Krinkea, 1, Heinz-Georg Jahnkea, 1, Till G.A. Mackb, Anika Hirchec, Frank Striggowb
and Andrea A. Robitzkia. (a Centre for Biotechnology and Biomedicine (BBZ), University
of Leipzig, Division of Molecular Biological-Biochemical Processing Technology, Deutscher
Platz 5, 04103 Leipzig, Germany, b KeyNeurotek Pharmaceuticals AG, Zenit
Technologiepark, Leipziger Str. 44, 39120 Magdeburg, Germany, c Translational Centre
for Regenerative Medicine, University of Leipzig, Semmelweisstr. 14, 04103 Leipzig,
Germany). A novel organotypic tauopathy model on a new microcavity chip for
bioelectronic label-free and real time monitoring. Biosensors and Bioelectronics, Volume
26(1) (2010): 162-168
Herewith we developed a novel 3D in vitro Alzheimer's disease (AD) model, based on the
human neuroblastoma cell line SH-SY5Y, which is well differentiated without the application of
any agents. Furthermore AD-like pathological neurodegeneration can be induced by okadaic
acid (OA) mediated hyperphosphorylation of the microtubule associated protein tau. Moreover,
we established stable “rapid tauopathy cell lines” expressing additional EGFP-fused (enhanced
green fluorescent protein) wildtype or a pathology-promoting mutant tau variant (P301L) by
lentiviral transduction. For the sensitive and feasible quantitative detection of pathological
effects on neuronal 3D-cultures by electrochemical impedance spectroscopy (EIS) we optimized
and redesigned a microcavity array (MCA). The cellular contribution to impedance could be
increased by the factor of 2.5 and the variance decreased by 40%. Using our optimized MCA
and impedance measurement setup we were able to detect quantitatively an OA concentrationand time-dependent decrease of the impedance in 3D SH-SY5Y cultures. Moreover, we were
able to detect and quantify distinct, AD-related effects triggered by tau-mutant (P301L)
expression and hyperphosphorylation in our organotypic 3D-cultures with the help of impedance
spectroscopy.
Keywords: Microcavity array; Impedance spectroscopy; SH-SY5Y cell line; Okadaic acid; Tau
hyperphosphorylation; Alzheimer's disease model
Shinichi Ootaa, Yuta Hataeb, Kei Amadac, Hidekazu Koyac and Mitsuyasu Kawakamic.
(a
Materials Science and Production Engineering, Graduate School of Engineering,
Fukuoka Institute of Technology, Higashi-ku, Fukuoka 811-0295, Japan, bFunctional
Materials Engineering, Graduate School of Engineering, Fukuoka Institute of Technology,
Higashi-ku, Fukuoka 811-0295, Japan, c Department of Life, Environment and Materials
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Science, Faculty of Engineering, Fukuoka Institute of Technology, Higashi-ku, Fukuoka
811-0295, Japan). Development of mediated BOD biosensor system of flow injection mode
for shochu distillery wastewater. Biosensors and Bioelectronics, Volume 26(1) (2010): 262266
Although microbial biochemical oxygen demand (BOD) sensors utilizing redox mediators have
attracted much attention as a rapid BOD measurement method, little attempts have been made to
apply the mediated BOD biosensors to the flow injection analysis system. In this work, a
mediated BOD sensor system of flow injection mode, constructed by combining an immobilized
microbial reactor with an electrochemical flow cell of three electrodes configuration, has been
developed to estimate BOD of shochu distillery wastewater (SDW). It was demonstrated
consequently that the mediated sensing was realized by employing phosphate buffer containing
potassium hexacyanoferrate as the carrier. The output current was found to yield a peak with a
sample injection, and to result from reoxidation of reduced mediator at the electrode. By
employing the peak area as the sensor response, the effects of flow rate and pH of the carrier on
the sensitivity were investigated. The sensor system using a microorganism of high SDWassimilation capacity showed good performance and proved to be available for estimation of
BOD of SDW.
Keywords: Biochemical oxygen demand; Flow injection; Mediator; Shochu distillery
wastewater
Yinyin Weia, Ying Lia, Xiaoqian Liua, Yuezhong Xiana, Guoyue Shia, and Litong Jina.
(aDepartment of Chemistry, East China Normal University, 3663 Zhong Shan Road North,
Shanghai 200062, China). ZnO nanorods/Au hybrid nanocomposites for glucose biosensor.
Biosensors and Bioelectronics, Volume 26(1) (2010): 275-278
ZnO nanorods/Au hybrid nanocomposites (ZnO/Au) with Au nanocrystals growing on the
surface of ZnO nanorods were synthesized via a simple and facile hydrothermal route. The
prepared ZnO/Au nanocomposites were characterized by X-ray diffraction (XRD), scanning
electron microscope (SEM) and transmission electron microscopy (TEM) for the morphology
study. The composites had a good electron transferring and biocompatibility. The glucose
biosensor was fabricated by entrapping glucose oxidase (GOx) in this composite matrix using
cross-linking method with glutaraldehyde and Nafion solutions. The proposed biosensor
responded to glucose linearly over concentration range of 0.1–33.0 µM (R2 = 0.9956), and the
detection limit was 10 nM (S/N = 3) at an operating potential of +0.55 V in pH 7.4 phosphate
buffered solution (PBS). The biosensor exhibited a high and reproducible sensitivity, short
response time (within 5 s), good storage stability and high affinity to GOx
.
The effects of electroactive interferents at the testing conditions can be negligible which showed
a good selectivity of the biosensor. It is estimated that this ZnO/Au is an attractive material for
the fabrication of efficient amperometric biosensors.
Keywords: ZnO/Au; Hybrid nanocomposites; Glucose oxidase; Glucose biosensor
M. Holgadoa, C.A. Barriosb, F.J. Ortegac, F.J. Sanzaa, R. Casquela,M.F. Lagunaa, M.J.
Bañulsc, D. López-Romerob, R. Puchadesc and A. Maquieirac. (a Centro Láser UPM.
Universidad Politécnica de Madrid. Campus sur de la UPM, 28031 Madrid, Spain, b

Abstract Vol. No. 17, June 2010

141

Department of Environmental Science, KU

Instituto de Sistemas Optoelectrónicos y Microtecnología, Universidad Politécnica de
Madrid, ETSI de Telecomunicación. Ciudad Universitaria s/n. 28040 Madrid, Spain, c
Instituto de Reconocimiento Molecular. Universidad Politécnica de Valencia. Camino de
Vera s/n. 46022 Valencia, Spain). Label-free biosensing by means of periodic lattices of
high aspect ratio SU-8 nano-pillars. Biosensors and Bioelectronics, Volume 25(12) (2010):
2553-2558
We developed biophotonic sensing arrays of 60 × 60 µm2 made of periodic lattices of high
aspect ratio SU-8 nano-pillars in order to demonstrate their capability for label-free molecule
detection, as well as the sensitivity enhancement in comparison with a single layer of SU-8. The
biophotonic sensing arrays, that we call BICELLs (Biophotonic sensing cells), are interrogated
vertically by using micron spot size Fourier transform visible and IR spectrometry (FT-VIS-IR).
We monitored the surface immobilization of bovine serum albumin (BSA) antigen and anti-BSA
antibody (aBSA) recognition. The bioassay exhibits a limit of detection (LOD) in the order of
2 ng/ml limited by the wavenumber uncertainty during the interrogation process. We also
estimated and compared the theoretical biolayer thickness with previous results.
Keywords: Label-free biosensing; Micro-nano fabrication; SU-8; Optical interrogation
Xia Suna and Xiangyou Wanga. (a School of Agriculture and Food Engineering, Shandong
University of Technology, NO. 12, Zhangzhou Road, Zibo 255049, Shandong Province, PR
China). Acetylcholinesterase biosensor based on prussian blue-modified electrode for
detecting organophosphorous pesticides. Biosensors and Bioelectronics, Volume 25(12)
(2010): 2611-2614
In this study, a novel acetylcholinesterase (AChE) biosensor was developed based on dual-layer
membranes (chitosan membrane and prussian blue membrane) modifying glassy carbon
electrode (GCE). A chitosan membrane was used for immobilizing AChE through
glutaraldehyde cross-linking attachment to recognize pesticides selectively. A prussian blue (PB)
membrane was electrodeposited on the surface of GCE to enhance electron transfer. Before the
detection, the chitosan enzyme membrane was quickly fixed on the surface of PB/GCE with Oring to prepare an amperometric AChE-PB/GCE sensor for organophosphorus (OP) pesticides.
The electrochemical behaviour of AChE-PB/GCE was studied, and the results showed that the
chitosan membrane as carrier can absorb a large amount of enzyme, and PB has a significant
synergistic effect towards enzymatic catalysis. As a result of these two important enhancement
factors, the proposed biosensor exhibited extreme sensitivity to OP pesticides compared to the
other kinds of AChE biosensor. The influences of phosphate buffer pH, substrate concentration,
incubation time of pesticide on the response of the fabricated biosensor were investigated. Under
optimum conditions, the inhibition rates of these pesticides were proportional to their
concentrations in the range of 0.01–10 µg l−1, 0.05–10 µg l−1, 0.03–5 µg l−1, and 0.05–10 µg l−1,
respectively. The detection limits were found to be 2.5 ng l−1 for dichlorvos, 15 ng l−1 for
omethoate, 5 ng l−1 for trichlorfon and 10 ng l−1 for phoxim. Moreover, the biosensor exhibited
good reproducibility and stability, and it was suitable for trace detection of OP pesticide residue.
Keywords: Biosensor; Prussian blue; Acetylcholinesterase; Pesticide residue; Modified
electrode
Limin Liua, Bo Shena, Jianjun Shia, Fang Liua, Guo-Yuan Lua and Jun-Jie Zhua. (aKey
Laboratory of Analytical Chemistry for Life Science, Ministry of Education of China,
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School of Chemistry and Chemical Engineering, Nanjing University, Hankou Road 22,
Nanjing 210093, PR China). A novel mediator-free biosensor based on co-intercalation of
DNA and hemoglobin in the interlayer galleries of α-zirconium phosphate. Biosensors and
Bioelectronics, Volume 25(12) (2010): 2627-2632
A novel mediator-free biosensor was constructed by the co-intercalation of negatively charged
DNA and positively charged hemoglobin (Hb) in the interlayer galleries of layered α-zirconium
phosphate (α-ZrP) with the delamination-assembly procedure at pH 5.5. X-ray diffraction and
field-emission scanning electron microscopy results revealed the featured layered structure for
the re-assembled DNA/Hb/α-ZrP composite. Infrared spectroscopy and circular dichroism
results confirmed the coexistence of Hb and DNA in the composite and the considerably retained
protein conformation of intercalated Hb. The direct electron transfer of Hb was facilitated by the
co-intercalation of DNA and Hb. Because of the synergistic effect of α-ZrP host and cointercalated DNA guest, the DNA/Hb/α-ZrP modified electrode exhibited good electrocatalytic
response to H2O2 with higher sensitivity of 0.79 A M−1 cm−2 and lower detection of
4.28 × 10−7 M in the linear range of 7.28 × 10−7 to 9.71 × 10−5 M. Furthermore, the
electrocatalytic activity of Hb in the DNA/Hb/α-ZrP composite retained at high temperature
(85 °C) or in the presence of organic solvent (CH3CN), which could be the protection of α-ZrP
nanosheets.
Keywords: Hemoglobin (Hb); DNA; DNA/Hb/α-ZrP composite; Direct electron transfer (DET)
Rakesh Singh Moirangthema, b, c, Yia-Chung Changb, Shih-Hsin Hsub and Pei-Kuen Weib.
(a Department of Engineering and System Science, National Tsing Hua University, Hsinchu
300, Taiwan, b Research Centre for Applied Sciences, Academia Sinica, Taipei 115,
Taiwan, c Nano Science and Technology Program, Taiwan International Graduate
Program, Academia Sinica, Taipei 115, Taiwan). Surface plasmon resonance ellipsometry
based sensor for studying biomolecular interaction. Biosensors and Bioelectronics, Volume
25(12) (2010): 2633-2638
A simple surface plasmon resonance (SPR) ellipsometry equipped with a dove prism and microfluidic flow cell is adopted to investigate and study basic properties of biomolecular interaction.
Using a dove prism greatly simplifies the optical alignment and the use of micro-fluidic cell
helps reduce significantly the volume of the biological sample required in the experiment. By
recording the ellipsometry data in terms of relative changes in the ellipsometric parameters, Ψ
and ∆ as sensor signals we can understand the biomolecular interaction. Spectroscopic
measurements were performed to check the bulk sensitivity, which further helps determine the
corresponding wavelength for maximum sensitivity. Furthermore, dynamic measurements at a
fixed wavelength were also done and allow the observation of real-time response to the changes
in surface properties on a metallic film. Such a simple technique gives an index resolution
around 1.64 × 10−6 which is better than the conventional SPR method based on the resonance
angular detection. This technique yields sensitivity sufficient enough to detect changes in the
effective thickness of biomolecular layer. Biological processes such as adsorption of protein to
metal and protein–protein interaction can be understood from the optical response of the sample
surface. Such technique is a promising candidate in developing profitable and user-friendly
biosensors. Furthermore, this kind of characterization technique is non-destructive, label free,
and sensitive with a sub-nanometer resolution in thickness.
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Keywords: Spectroscopic ellipsometry; Kretschmann configuration; Dove prism; Surface
plasmon resonance; Biosensor
Xin Wanga, Yujie Fenga, Jia Liua, He Leea, Chao Lia, Nan Lia and Nanqi Rena. (aState Key
Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology,
No. 73 Huanghe Road, Nangang District, Harbin 150090, China). Sequestration of CO2
discharged from anode by algal cathode in microbial carbon capture cells (MCCs).
Biosensors and Bioelectronics, Volume 25(12) (2010): 2639-2643
Due to increased discharge of CO2 is incurring problems, CO2 sequestration technologies require
substantial development. By introducing anodic off gas into an algae grown cathode (Chlorella
vulgaris), new microbial carbon capture cells (MCCs) were constructed and demonstrated here
to be an effective technology for CO2 emission reduction with simultaneous voltage output
without aeration (610 ± 50 mV, 1000 Ω). Maximum power densities increased from 4.1 to
5.6 W/m3 when the optical density (OD) of cathodic algae suspension increased from 0.21 to
0.85 (658 nm). Compared to a stable voltage of 706 ± 21 mV (1000 Ω) obtained with cathodic
dissolved oxygen (DO) of 6.6 ± 1.0 mg/L in MCC, voltage outputs decreased from 654 to
189 mV over 70 h in the control reactor (no algae) accompanied with a decrease in DO from 7.6
to 0.9 mg/L, indicating that cathode electron acceptor was oxygen. Gas analysis showed that all
the CO2 generated from anode was completely eliminated by catholyte, and the soluble inorganic
carbon was further converted into algal biomass. These results showed the possibility of a new
method for simultaneous carbon fixing, power generation and biodiesel production during
wastewater treatment without aeration.
Keywords: CO2; Sequestration; Microbial fuel cells; Chlorella vulgaris
Shengnan Xiea and S. Patrick Walton1a. (a Applied Biomolecular Engineering Laboratory,
Cellular and Biomolecular Laboratory, Department of Chemical Engineering and
Materials Science, Michigan State University, East Lansing, MI 48824, USA). Development
of a dual-aptamer-based multiplex protein biosensor. Biosensors and Bioelectronics,
Volume 25(12) (2010): 2663-2668
Parallel biosensors for proteins are becoming more essential for the thorough and systematic
investigation of complex biological processes. These tools also enable improved clinical
diagnoses relative to single-protein analyses due to their greater information content. If
implemented correctly, affinity-based techniques can provide unique advantages in terms of
sensitivity and flexibility. Aptamers are increasingly being used as the affinity reagents of choice
for protein biosensing applications. Here, we describe the development and characterization of
an aptamer-based method for parallel protein analyses that relies on recognition of the target
protein by two unique aptamers targeting different epitopes on the protein. Our results show that
the technique achieved simultaneous and quantitative detection of thrombin and platelet-derived
growth factor-BB (PDGF-BB) with high specificity both in buffered solutions and in serum
samples.
Keywords: Biosensor; Multiplex; Aptamer; Thrombin; PDGF-BB; Quantitative PCR
Xiaoying Liua, Xiandong Zenga, Nannan Maia, Yong Liua, Bo Konga, Yonghong Lia,
Wanzhi Weia, and Shenglian Luoa. (a State Key Laboratory of Chemo/Biosensing and
Chemometrics, College of Chemistry and Chemical Engineering, Hunan University,
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Hunan, Changsha 410082, PR China). Amperometric glucose biosensor with remarkable
acid stability based on glucose oxidase entrapped in colloidal gold-modified carbon ionic
liquid electrode. Biosensors and Bioelectronics, Volume 25(12) (2010): 2675-2679
A colloidal gold-modified carbon ionic liquid electrode was constructed by mixing colloidal
gold-modified graphite powder with a solid room temperature ionic liquid n-octyl-pyridinium
hexafluorophosphate (OPPF6). Glucose oxidase (GOD) was entrapped in this composite matrix
and maintained its bioactivity well and displayed excellent stability. The effect conditions of pH,
applied potential and GOD loading were examined. Especially, the glucose oxidase entrapped in
this carbon ionic liquid electrode fully retained its activity upon stressing in strongly acidic
conditions (pH 2.0) for over one hour. The proposed biosensor responds to glucose linearly over
concentration range of 5.0 × 10−6 to 1.2 × 10−3 and 2.6 × 10−3 to 1.3 × 10−2 M, and the detection
limit is 3.5 × 10−6 M. The response time of the biosensor is fast (within 10 s), and the life time is
over two months. The effects of electroactive interferents, such as ascorbic acid, uric acid, can be
significantly reduced by a Nafion film casting on the surface of resulting biosensor.
Keywords: Biosensor; Glucose oxidase; Carbon ionic liquid electrode; Colloidal gold; Acid
stability
Shengbo Sanga and Hartmut Wittea. (a Department of Biomechatronics, Faculty of
Mechanical Engineering, Ilmenau University of Technology, 98693 Ilmenau, Germany). A
novel PDMS micro membrane biosensor based on the analysis of surface stress. Biosensors
and Bioelectronics, Volume 25(11) (2010): 2420-2424
The biological and medical application of biosensors is more and more important with the
development of technology and society. Detection of cells and biological molecules utilizing
biosensors based on the analysis of surface stress would facilitate inexpensive and highthroughput test and diagnosis. This paper presents a biocompatible surface stress-based
polydimethylsiloxane (PDMS) micro membrane biosensor. Each biosensor chip consists of two
available PDMS micro membranes, one acts as active membrane and the other as reference.
Biosensors were functionalized using different functional materials respectively: MUA (11
Mercapto 1 undecanoicacid), MUO (11 Mercapto 1 undecanol) and DOT (Dodecane thiol). Two
biosensor test systems were built based on a white light interferometer and a fiber optic
interferometer respectively. Finally, testing experiments using Escherichia coli (E. coli) were
performed based on the biosensor test systems we built. The results of the experiments showed
that the MUA is a better functional material to functionalize the biosensor membranes than
MUO and DOT for E. coli detection, some properties of E. coli, such as healthily living and dead
status, can be analyzed based on the PDMS micro membrane biosensors.
Keywords: Biosensor; Surface stress; PDMS micro membrane; Escherichia coli; Interferometer
Guo-Jun Zhanga, Zhan Hong Henry Luoa, Min Joon Huanga, Guang Kai Ignatius Taya and
Eu-Jin Andy Lima. (a Institute of Microelectronics, A*STAR (Agency for Science,
Technology and Research), 11 Science Park Road, Singapore 117685, Singapore).
Morpholino-functionalized silicon nanowire biosensor for sequence-specific label-free
detection of DNA. Biosensors and Bioelectronics, Volume 25(11) (2010): 2447-2453
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We investigated Morpholino-functionalized silicon nanowires (SiNWs) as a novel gene chip
platform for the sequence-specific label-free detection of DNA. Morpholino attachment and
subsequent Morpholino–DNA hybridization on silicon surface was characterized by X-ray
photoelectron spectroscopy and fluorescence microscopy. The resultant Morpholino-modified
surfaces showed high specificity of recognition for DNA. Subsequently, by using the same
protocol, the surface of the SiNW biosensor was functionalized with Morpholino, and this was
used for label-free Morpholino-DNA hybridization detection. Real-time measurements of the
Morpholino-functionalized SiNW biosensor exhibited a decrease in a time-dependent
conductance when complementary and mutant DNA samples were added. Furthermore,
identification of fully complementary versus mismatched DNA samples was carried out by the
Morpholino-functionalized SiNW biosensor. We demonstrated that DNA detection using the
Morpholino-functionalized SiNW biosensor could be carried out to the hundreds of femtomolar
range. The Morpholino-functionalized SiNWs show a novel biosensor for label-free and direct
detection of DNA with good selectivity, and a promising application in gene expression.
Keywords: Silicon nanowire; Biosensor; Surface functionalization; Hybridization detection;
Morpholino; DNA
A.K.M. Kafia, Asieh Ahmadalinezhada, Jingpeng Wanga, b, Dan F. Thomasb and Aicheng
Chena. (a Department of Chemistry, Lakehead University, Thunder Bay, Ontario P7B 5E1,
Canada, b Department of Chemistry, University of Guelph, Guelph, Ontario N1G 2W1,
Canada). Direct growth of nanoporous Au and its application in electrochemical
biosensing. Biosensors and Bioelectronics, Volume 25(11) (2010): 2458-2463
In this work, we have directly grown three-dimensional nanoporous Au networks onto a Ti
substrate using the hydrothermal technique. This newly designed material with a large surface
area was used as a supporting matrix for immobilizing a redox protein, hemoglobin (Hb), to
develop a high-performance hydrogen peroxide biosensor. Scanning electron microscope (SEM),
X-ray photoelectron spectroscopy (XPS), and energy-dispersive X-ray (EDX) spectroscopy were
employed to characterize the morphology and composition of the fabricated nanoporous Au
network. Cyclic voltammetry (CV) and amperometry were used to study and to optimize the
performance of the fabricated electrochemical biosensor. Our CV studies show the direct
electron transfer of Hb immobilized on the nanoporous Au network. In addition, amperometric
H2O2 sensing experiments revealed that the nanoporous Au-network based biosensor exhibits
fast response, long linearity, a low detection limit, high stability and very good reproducibility.
Under the optimized conditions, the linearity of the developed biosensor for the detection of
H2O2 spans from 5 × 10−8 to 2 × 10−4 M with a detection limit of 2 × 10−8 M (based on S/N = 3).
Keywords: Nanoporous Au; Hemoglobin; Biosensors; Hydrogen peroxide
Michele Menottaa, Rita Crinellia, Elisa Carlonia, Marzia Bianchia, Elisa Giacominia, Ugo
Valbusa b and Mauro Magnania. (a Department of Biomolecular Sciences, University of
Urbino “Carlo Bo” Via Saffi 2 61029 Urbino (PU), Italy, b Nanomed Labs, Physics
Department, University of Genova, Advanced Biotechnology Center, Largo R. Benzi, 10
Genova, 16132 Italy). Label-free quantification of activated NF-κB in biological samples by
atomic force microscopy. Biosensors and Bioelectronics, Volume 25(11) (2010): 2490-2496
Nuclear factor-κB (NF-κB) is a ubiquitous transcription factor involved in the pro-inflammatory
response to several factor, and in auto-inflammatory diseases. The usual methods for detection of
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NF-κB DNA binding activity are the electrophoretic mobility shift assay (EMSA), and enzymelinked immunosorbent assay (ELISA). Here we report a development of a quantitative atomic
force microscopy (AFM) based technique, for the analysis of NF-κB DNA binding activity. NFκB target sequence DNA has been employed to mica functionalization in order to set up a
surface able to capture transcriptionally active NF-κB protein complexes from cell lysates, with
the aim to detect DNA binding capacity of NF-κB from low amount of biological samples such
as biopsy.
We were able to obtain images of the captured complex on the surface and furthermore we
carried out an AFM images quantification. We were able to quantify relative and absolute
quantities of NF-κB at pico-Molar proteins concentration range from cultured cell samples and
from biological fluid cells permitting us to estimate NF-κB binding activity. The results obtained
by AFM imaging have been compared and validated with EMSA. The present work represents
the first quantification approach by AFM analysis. The results and the method may be used
toward development of NF-κB based bio-diagnostic nano-device.
Keywords: NF-κB; AFM; Label-free quantification
Guo-Jun Lang, Jin-Yan Shang, Yan-Xia Chen, Ying-Jun Cui, Qiang Wang, Zhen-Hua
Tang and Chuan-Xi Zhang. Expression of the housefly acetylcholinesterase in a bioreactor
and its potential application in the detection of pesticide residues. World Journal of
Microbiology and Biotechnology, Volume 26(10) (2010): 1795-1801
Acetylcholinesterase is a key enzyme of the animal nerve system. The enzyme is the primary
target of organophosphorous (OP) and carbamate (CB) insecticides. The insect AChE is being
extensively used in development of new insecticides or in vitro selection of the new designed
insecticides, and in pharmacological and toxicological field. Rapid assays using AChE-based
methods have been proposed as an efficient and rapid method for the detection of pesticides,
especially in many Asian markets. In this study, the acetylcholinesterase gene was cloned from
housefly (Musca domestica) susceptible to organophosphate (OP) and carbamate (CB)
insecticides, and expressed in baculovirus-insect cells system using a bioreactor with oxygen
supplementation. The recombinant housefly AChE was purified using ammonium sulfate
precipitation and procainamide affinity chromatography, and approximately 0.42 mg of the
purified AChE with high biological activity (118.9 U/mg) was obtained from 100 ml of culture
solution. The purified AChE was highly sensitive to OP and CBs insecticides. In conclusion, an
efficient expression and purification system has been developed for large-scale production of
recombinant housefly AChE. The recombinant enzyme is potential to be used for the detection
of pesticide residues.
Keywords: Acetylcholinesterase residue detection
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Haiwei Chen, Ruo Yuan, Yaqin Chai, Jinfen Wang and Wenjuan Li. Glucose biosensor
based on electrodeposited platinum nanoparticles and three-dimensional porous chitosan
membranes. Biotechnology Letters, Volume 32(10) (2010): 1401-1404
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The chitosan with three-dimensional porous structure greatly increased the effective electrode
surface for loading of platinum nanoparticles and promoted efficient electron transfer. The
resulting biosensor had a response time (within 5 s) and a linear response from 6 µM to 4.2 mM
glucose with a detection limit of 2 µM (S/N = 3). Moreover, the methodology can be applied for
the immobilization of other enzymes.
Keywords: Chitosan - Glucose biosensor - Glucose oxidase - Platinum nanoparticles - Porous
membranes
Purpose of work A novel and sensitive glucose biosensor based on platinum nanoparticles and
glucose oxidase held on a three-dimensional porous chitosan film has been developed.
L. Thöniaa , V. Urumov bb, L. Yurukovacc and H.G. Zechmeisterdd. (a Centre for Ecology
and Hydrology, Environment Centre Wales, Deiniol Road, Bangor, Gwynedd LL57 2UW,
UK, b Department of Chemistry, Norwegian University of Science and Technology, 7491
Trondheim, Norway, c Finnish Forest Research Institute, Kirkkosaarentie 7, 91500 Muhos,
Finland, d Environmental Agency of Bolzano, 39055 Laives, Italy, e International Sakharov
Environmental University, Minsk, Belarus, f National Botanical Garden, Academy of
Science of Ukraine, Timiryazevs’ka St. 1, 01014 Kyiv, Ukraine, g Canakkale Onsekiz Mart
University, 17100 Çanakkale, Turkey, h Environment Agency, Traðagøta 38, FO-165
Argir, Faroe Islands, i Veterinary and Agrochemical Research Centre, Leuvensesteenweg
17, 3080 Tervuren, Belgium, j University of Santiago de Compestela, Faculty of Biology,
Department of Ecology, 15782 Santiago de Compostela, Spain, k Latvian Environment,
Geology and Meteorology Agency, Maskavas Str. 165, Riga LV 1019, Latvia, l Joint
Institute for Nuclear Research, Str. Joliot-Curie 6, 141980 Dubna, Russian Federation, m
University of Navarra, Irunlarrea No 1, 31008 Pamplona, Spain, n Institute of Botany,
Polish Academy of Sciences, Lubicz 46, 31512 Krakow, Poland, o Jožef Stefan Institute,
Department of Environmental Sciences, Jamova 39, 1000 Ljubljana, Slovenia, p University
of Opole, Poland, q Faculty of Science, University of Novi Sad, Trg D. Obradovica 4, 21000
Novi Sad, Serbia, r Institute of Physics, Savanoriu Ave 231, 02300 Vilnius, Lithuania, s
Muséum National d’Histoire Naturelle, 57 rue Cuvier, Case 39, 75005 Paris, France, t
Tallinn Botanic Garden, Kloostrimetsa tee 52, 11913 Tallinn, Estonia, u Icelandic Institute
of Natural History, Hlemmur 3, 125 Reykjavík, Iceland, v Institute of Landscape Ecology,
Slovak Academy of Science, Štefánikova Str. 3, 814 99 Bratislava, Slovakia, w Chair of
Landscape Ecology, University of Vechta, PO Box 1553, D-49356 Vechta, Germany, x
Humlekärrshultsvägen 10, 572 41 Oskarshamn, Sweden, y Oikon Ltd., Institute for
Applied Ecology, Avenija V. Holjevca 20, 10020 Zagreb, Croatia, z Silva Tarouca Research
Institute for Landscape and Ornamental Gardening, Kvetnove namesti 391, 252 43
Pruhonice, Czech Republic, aa FUB-Research Group for Environmental Monitoring, Alte
Jonastrasse 83, 8640 Rapperswil, Switzerland, bb Saints Cyril and Methodius University,
PO Box 162, 1000 Skopje, Former Yugoslav Republic of Macedonia, cc Institute of Botany,
Bulgarian Academy of Sciences, Acad. G.Bonchev Str., Block 23, 1113 Sofia, Bulgaria, dd
University of Vienna, Althanstraße 14, 1090 Vienna, Austria). Mosses as biomonitors of
atmospheric heavy metal deposition: Spatial patterns and temporal trends in Europe.
Environmental Pollution, Volume 158(10) (2010): 3144-3156
In recent decades, mosses have been used successfully as biomonitors of atmospheric deposition
of heavy metals. Since 1990, the European moss survey has been repeated at five-yearly
intervals. Although spatial patterns were metal-specific, in 2005 the lowest concentrations of
148

Abstract Vol. No. 17, June 2010

ENVIS Centre on Environmental Biotechnology

metals in mosses were generally found in Scandinavia, the Baltic States and northern parts of the
UK; the highest concentrations were generally found in Belgium and south-eastern Europe. The
recent decline in emission and subsequent deposition of heavy metals across Europe has resulted
in a decrease in the heavy metal concentration in mosses for the majority of metals. Since 1990,
the concentration in mosses has declined the most for arsenic, cadmium, iron, lead and vanadium
(52–72%), followed by copper, nickel and zinc (20–30%), with no significant reduction being
observed for mercury (12% since 1995) and chromium (2%). However, temporal trends were
country-specific with sometimes increases being found.
Since 1990, heavy metal concentrations in mosses have declined in Europe for most metals.
Keywords: Biomonitoring; EMEP maps; Heavy metals; Metal deposition; Moss survey
Sally R. Gadsdona, Jeremy R. Dagleyb, Patricia A. Wolseleyc and Sally A. Powera.
(aDivision of Biology, Imperial College London, Silwood Park Campus, Ascot, Berkshire
SL5 7PY, UK, b City of London Corporation, Epping Forest, The Warren, Loughton,
Essex IG10 4RW, UK, c Department of Botany, Natural History Museum, Exhibition
Road, South Kensington, London SW7 5BD, UK). Mosses as biomonitors of atmospheric
heavy metal deposition: Spatial patterns and temporal trends in Europe. Environmental
Pollution, Volume 158(10) (2010): 3144-3156
The relationship between different features of lichen communities in Quercus robur canopies
and environmental variables, including concentrations of NO2 and NH3 was investigated. NO2
concentration was the most significant variable, it was positively correlated with the proportion
of lichen cover comprising nitrophytes and negatively correlated with total lichen cover. None of
the lichen community features were correlated with NH3 concentrations, which were relatively
low across the site. Since nitrophytes and nitrophobes are likely to react in opposite directions to
nitrogenous compounds, total lichen cover is not a suitable indicator for these pollutants. It is,
therefore, suggested that the proportion of lichen cover comprising nitrophytes may be a suitable
simple indicator of air quality, particularly in locations where the pollution climate is dominated
by oxides of nitrogen.
Response of lichen communities to nitrogenous pollutants.
Keywords: Ammonia; Canopy; Epiphytic lichens; Nitrogen dioxide; Nitrophyte

Bioengineering
Muhammad Ali 1,3,Muhammad Faisal Saddiqui2*, Ihsan Ullah 1,3,and Jehan Bakht1.
(1Institute of Biotechnology and Genetic Engineering, NWFP Agricultural University,
Pakistan, 2Faculty of Chemical and Natural Resource Engineering, University of Malaysia
Pahang (UMP), Kuantan, Malaysia, 3Department of Biotechnology, Sarhad University of
Science and Information Technology Pakistan, *Corresponding author E-mail:
send2biotech@yahoo.com. Tel: +60179679520). Analysis of HMWGS of historical set of
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Pakistani bread wheat varieties using SDS-PAGE. African Journal of Biotechnology Vol. 9
(27) (2010): 4286-4289
In the present study an attempt has been made to characterize thirty bread-wheat varieties of
Pakistan for High Molecular Weight Glutenin Subunits (HMW- GS). Glutenin proteins form a
continuous proteinaceous matrix in the cells and form a continuous viscoelastic network during
the mixing process of dough development. Glutenin consists of High Molecular Weight (HMW)
and Low Molecular Weight (LMW) subunits. The HMW Glutenin Subunits (HMW-GS) are
chiefly vital for determining dough elasticity. The core objective of our research work was to
inspect the glutenin subunits by sodium dodecyl-sulfate polyacrylamide gel-electrophoresis
(SDS-PAGE) and compare the banding pattern with Chinese Spring High-Molecular-Weight
Glutenin Subunits (HMW-GS). The bands were numbered according to Payne's numbering
system and varieties were accordingly assigned theoretical quality scores. All the tested varieties
indicated null allele for gluA1 locus, 17 + 18 for gluB1 locus and 2 + 12 for gluD1 locus. This
result indicating that all varieties have similar bread making quality alleles at HMWGS loci. The
varieties containing 5 + 10 HMWGS allele at gluD1 locus have better bread making quality.
Better bread making wheat varieties may be produced by crossing the local varieties of gluA1
locus, 17 + 18 for gluB1 locus and 2 + 12 for gluD1 locus with 5 + 10 HMWGS allele at gluD1
locus.
Keywords: Wheat varieties, SDS-PAGE, HMWGS, Payne's numbering.
Shun-chang Pu, Ming-jun Chen, Zhong-you Ma, Ling Xie, Zeng-zhi Li and Bo Huang* .
(Anhui Provincial Key Laboratory of Microbial Pest Control, Anhui Agricultural
University,
Hefei
230036,
China.
*Corresponding
author.
E-mail:
Huangbochhy@hotmail.com. Tel: +865515786887. Fax: +865515786786). Genotyping
isolates of the entomopathogenic fungus Beauveria bassiana sensu lato by multi-locus
polymerase chain reaction-denaturing gradient gel electrophoresis (PCR-DGGE) analysis.
African Journal of Biotechnology Vol. 9 (27) (2010): 4290-4294
Multi-locus denaturing gradient gel electrophoresis (DGGE) analysis was developed to
investigate the genotypes of Beauveria bassiana sensu lato. Sensitive tests indicated all isolates
with one or more nucleotide differences at EF-1α and Bloc could be distinguished by DGGE
except for one pair of strains that differed at four nucleotide positions. Ten, twelve and five
genotypes were identified at the EF-1α, Bloc and ITS locus, respectively, among seventeen
isolates, which together differentiated 13 genotypes. These results demonstrated that multi-locus
DGGE is a potentially useful molecular marker for genotyping, identifying and tracking the fates
of experimentally released strains of B. bassiana sensu lato. Moreover, by multi-locus DGGE
for scanning B. bassiana sensu lato isolates with different multi-locus sequences, genetic
diversity of B. bassiana sensu lato was effectively investigated with substantially reduced time
and cost in subsequent DNA sequencing.
Keywords: Denaturing gradient gel electrophoresis, multi-locus sequences, genotyping,
sensitive tests.
Abbreviations: DGGE, Denaturing gradient gel electrophoresis; RAPD, random amplified
polymorphic DNA; ISSR, inter simple sequence repeat; PCR-SSCP, polymerase chain reaction
single-strand conformation polymorphism; SSR, simple sequence repeat.
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Pollen Biotechnology
Mohammad T. Hedayati, Sabah Mayahi and David W. Denning. A study
on Aspergillus species in houses of asthmatic patients from Sari City, Iran and a brief
review of the health effects of exposure to indoor Aspergillus. Environmental Monitoring
and Assessment, Volume 168(1-4) (2010):481-487
To study the distribution of Aspergillus spp. in outdoor and indoor air of asthmatic patients’
houses, as well as a review on the health effects of exposure to indoor Aspergillus. Open plates
containing malt extract agar media were used to isolate fungi from the indoor (n = 360) and
outdoor (n = 180) air of 90 asthmatic patients’ houses living in Sari City, Iran. Plates were
incubated at room temperature for 7–14 days. Cultured Aspergillus spp. were identified by
standard mycological techniques. All culture plates grew fungi, a testament to the ubiquitous
nature
of
fungal
exposure. Cladosporium spp.
(29.2%),Aspergillus spp.
(19.0%),
and Penicillium spp. (18.3%) were most common inside the houses whileCladosporium spp.
(44.5%), Aspergillus spp. (12.4%), and Alternaria spp. (11.1%) were most common outside the
houses. Aspergillus flavus (30.1%) and A. fumigatus (23.1%) are the most commonly isolated
species in indoor air. Aspergillus flavus (44.5%) and A. fumigatus (42.6%) were the most
prevalentAspergillus spp. outside. The most colony numbers of Aspergillus were isolated from
kitchens (30.4%) and the least from bedrooms (21.1%). Aspergillus flavus was the most
prevalent specie in all sampled rooms except in the kitchen where A. fumigatus was the most
common. Aspergillus flavus is the most prevalent species among the Aspergillus spp. in the
indoor and outdoor of a warm climate area. In these areas, A. flavus can be a major source of
allergen in the air. Therefore, minimizing indoor fungal exposure could play an important role in
reducing allergic symptoms in susceptible persons.
Keywords: Asthma - Indoor - Outdoor - Volatile - Allergen

Biotechnology Policy Issue
Åsa Svenfelta, Rebecka Engström1, a and Mattias Höjera. (a Division of Environmental
Strategies Research – fms, Royal Institute of Technology (KTH), SE 100 44 Stockholm,
Sweden). Use of explorative scenarios in environmental policy-making—Evaluation of
policy instruments for management of land, water and the built environment. Futures,
Volume 42(10) (2010): 1166-1175
In order to achieve the Swedish Environmental Quality Objectives (EQOs), three action
strategies have been adopted by the Swedish parliament. The strategy addressed in this paper
deals with the management of land, water and the built environment. The paper reports on a
project involving authorities and researchers in which policy measures required for achieving
relevant targets for the strategy were gathered, structured and analysed regarding their potential
assuming alternative futures. Measures with proposed policy instruments were qualitatively
evaluated against one business as usual scenario and four explorative scenarios varying along
two dimensions; level of governance and level of embeddedness. The results show a heavy
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predominance of administrative policy instruments. This policy strategy depends on a future
development where such policy instruments are accepted. In order to achieve the EQOs
regardless of future developments, more robust packages of measures including a larger
variation in policy instruments need to be developed.
Keywords: Explorative scenarios; Environmental objectives; Policy measures

Agricultural Biotechnology
Alberto Zezzaa and Luca Tasciottia . (a Agricultural Development Economics Division,
Food and Agriculture Organization (FAO), Viale delle Terme di Caracalla, 00153 Rome,
Italy). Urban agriculture, poverty, and food security: Empirical evidence from a sample of
developing countries. Food Policy, Volume 35(4) (2010): 265-273
Urban agriculture may have a role to play in addressing urban food insecurity problems, which
are bound to become increasingly important with the secular trend towards the urbanization of
poverty and of population in developing regions. Our understanding of the importance, nature
and food security implications of urban agriculture is however plagued by a lack of good quality,
reliable data. While studies based on survey data do exist for several major cities, much of the
evidence is still qualitative if not anecdotal. Using a recently created dataset bringing together
comparable, nationally representative household survey data for 15 developing or transition
countries, this paper analyzes in a comparative international perspective the importance of urban
agriculture for the urban poor and food insecure. Some clear hints do come from our analysis.
On the one hand, the potential for urban agriculture to play a substantial role in urban poverty
and food insecurity reduction should not be overemphasised, as its share in income and overall
agricultural production is often quite limited. On the other hand, though, its role should also not
be too easily dismissed, particularly in much of Africa and in all those countries in which
agriculture provides a substantial share of income for the urban poor, and for those groups of
households to which it constitutes an important source of livelihoods. We also find fairly
consistent evidence of a positive statistical association between engagement in urban agriculture
and dietary adequacy indicators.
Keywords: Urban agriculture; Food security; Poverty; Nutrition; Household surveys

Bioenergy
Guangyuan Teng, Lijing Gao, Guomin Xiao, Hu Liu and Jianhua Lv. Biodiesel
Preparation from Jatropha curcas Oil Catalyzed by Hydrotalcite Loaded With K2CO3.
Applied Biochemistry and Biotechnology, Volume 162(6) (2010): 1725-1736
This paper discusses the synthesis of biodiesel catalyzed by solid base of K2CO3/HT
using Jatropha curcasoil as feedstock. Mg–Al hydrotalcite was prepared using co-precipitation
methods, in which the molar ratio of Mg to Al was 3:1. After calcined at 600 °C for 3 h, the Mg–
Al hydrotalcite and K2CO3 were grinded and mixed according to certain mass ratios, in which
some water was added. The mixture was dried at 65 °C, and after that it was calcined at 600 °C
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for 3 h. Then, this Mg–Al hydrotalcite loaded with potassium carbonate was obtained and used
as catalyst in the experiments. Analyses of XRD and SEM characterizations for catalyst showed
the metal oxides formed in the process of calcination brought about excellent catalysis effect. In
order to achieve the optimal technical reaction condition, five impact factors were also
investigated in the experiments, which were mass ratio, molar ratio, reaction temperature,
catalyst amount and reaction time. Under the best condition, the biodiesel yield could reach up to
96%.
Keywords: Biodiesel - Transesterification - Hydrotalcite - Solid base - Jatropha curcas oil
Hossein
Amani, Mohammad
Reza
Mehrnia, Mohammad
Hossein
Sarrafzadeh, Manouchehr Haghighi andMohammad Reza Soudi. Scale up and Application
of Biosurfactant from Bacillus subtilis in Enhanced Oil Recovery. Applied Biochemistry
and Biotechnology, Volume 162(2) (2010): 510-523
There is a lack of fundamental knowledge about the scale up of biosurfactant production. In
order to develop suitable technology of commercialization, carrying out tests in shake flasks and
bioreactors was essential. A reactor with integrated foam collector was designed for
biosurfactant production usingBacillus subtilis isolated from agricultural soil. The yield of
biosurfactant on biomass (Y p/x), biosurfactant on sucrose (Y p/s), and the volumetric production
rate (Y) for shake flask were obtained about 0.45 g g−1, 0.18 g g−1, and 0.03 g l−1 h−1,
respectively. The best condition for bioreactor was 300 rpm and 1.5 vvm, givingY x/s, Y p/x, Y p/s,
and Y of 0.42 g g−1, 0.595 g g−1, 0.25 g g−1, and 0.057 g l−1 h−1, respectively. The
biosurfactant maximum production, 2.5 g l−1, was reached in 44 h of growth, which was 28%
better than the shake flask. The obtained volumetric oxygen transfer coefficient (K L a) values at
optimum conditions in the shake flask and the bioreactor were found to be around 0.01 and
0.0117 s−1, respectively. Comparison of K L a values at optimum conditions shows that
biosurfactant production scaling up from shake flask to bioreactor can be done with K L a as
scale up criterion very accurately. Nearly 8% of original oil in place was recovered using this
biosurfactant after water flooding in the sand pack.
Keywords:
Scale up

Bacillus subtilis - Bioreactor - Biosurfactant - Enhanced oil recovery - Foam -

Yi-Hung Chena, , Jhih-Hong Chena, Ching-Yuan Changb and Chia-Chi Changb.
(a Department of Chemical Engineering and Biotechnology, National Taipei University of
Technology, Taipei 106, Taiwan, b Graduate Institute of Environmental Engineering,
National Taiwan University, Taipei 106, Taiwan). Biodiesel production from tung (Vernicia
montana) oil and its blending properties in different fatty acid compositions. Bioresource
Technology, Volume 101(24) ( 2010): 9521-9526
The feasibility of biodiesel production from tung (Vernicia montana) oil was investigated with
respect to the transesterification yield and biodiesel properties. Tung oil has poor oxidation
stability due to the instability of the conjugated carbon–carbon double bonds in the αelaeostearic acid. The methyl elaeostearate is the predominant component (82.2 wt.%) of the
tung oil biodiesel. The tung oil biodiesel has the low cold filter plugging point of −11 °C, ester
content of 94.9 wt.%, and oxidation stability (110 °C) of 0.3 h. Moreover, the tung oil biodiesel
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exhibits the high density of 903 kg/m3at 15 °C, kinematic viscosity of 7.84 mm2/s at 40 °C, and
iodine value of 161.1 g I2/100 g. The properties of the tung oil biodiesel can be improved by
blending with canola and palm oil biodiesels to satisfy the biodiesel specifications. In addition,
multiple linear correlations between biodiesel properties and its methyl ester composition were
established.
Keywords: Tung oil; Blending; Fatty acid methyl esters; Non-edible oil; Linear regression
Zhenzhong Wena, Xinhai Yua, b, Shan-Tung Tua, Jinyue Yanc, d and Erik Dahlquistc. (a Key
Laboratory of Safety Science of Pressurized System (MOE), School of Mechanical
Engineering, East China University of Science and Technology, Shanghai 200237, China,
b
State Key Laboratory of Bioreactor Engineering, East China University of Science and
Technology, Shanghai 200237, China, c School of Sustainable Development of Society and
Technology, Mälardalen University, SE-721 23 Västerås, Sweden, d School of Chemical
Science and Engineering, Royal Institute of Technology Stockholm, SE-100 44 Stockholm,
Sweden). Biodiesel production from waste cooking oil catalyzed by TiO2–MgO mixed
oxides. Bioresource Technology, Volume 101(24) (2010): 9570-9576
Mixed oxides of TiO2–MgO obtained by the sol–gel method were used to convert waste cooking
oil into biodiesel. Titanium improved the stability of the catalyst because of the defects induced
by the substitution of Ti ions for Mg ions in the magnesia lattice. The best catalyst was
determined to be MT-1-923, which is comprised of an Mg/Ti molar ratio of 1 and calcined at
923 K, based on an assessment of the activity and stability of the catalyst. The main reaction
parameters, including methanol/oil molar ratio, catalyst amount, and temperature, were
investigated. The catalytic activity of MT-1-923 decreased slowly in the reuse process. After
regeneration, the activity of MT-1-923 slightly increased compared with that of the fresh catalyst
due to an increase in the specific surface area and average pore diameter. The mixed oxides
catalyst, TiO2–MgO, showed good potential in large-scale biodiesel production from waste
cooking oil.
Keywords: Biodiesel; Waste cooking oil; Solid catalyst; Stability; Heterogeneous
M.A. Martína, J.A. Silesa, A.F. Chicaa and A. Martína. (a Departamento de Química
Inorgánica e Ingeniería Química, Facultad de Ciencias, Universidad de Córdoba, Campus
Universitario de Rabanales, Edificio C-3, Ctra Madrid-Cádiz, km 396, 14071 Córdoba,
Spain). Biomethanization of orange peel waste. Bioresource Technology, Volume 101(23)
(2010): 8993-8999
Recent research has demonstrated that orange peel waste is a potentially valuable resource that
can be developed into high value products such as methane. Following a pre-treatment to
extract D-limonene, the anaerobic digestion of orange peel waste was evaluated at laboratory and
pilot scale under mesophilic and thermophilic conditions. D-Limonene removals of 70% were
reached with pre-treatment. The results showed the convenience of thermophilic conditions for
treating this waste as the methane production rate and biodegradability were higher than at
mesophilic temperature. At pilot scale, a thermophilic continuously stirred-tank reactor working
in semi-continuous mode was employed. The OLR was found to be in the range of 1.20–
3.67 kg COD/m3 d; the most appropriate range for working under stable conditions at SRT of
25 d. The methane yield coefficient was found to be 0.27–0.29 LSTP CH4/g added COD and the
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biodegradability 84–90% under these conditions. However, acidification occurred at the highest
OLR.
Keywords: Orange peel waste; D-Limonene; Anaerobic digestion; Thermophilic and mesophilic
conditions; Biodegradability
Germán Buitróna and Carolina Carvajala. (a Laboratory for Research on Advanced
Processes for Water Treatment, Instituto de Ingeniería, Unidad Académica Juriquilla,
Universidad Nacional Autónoma de México, Blvd. Juriquilla 3001, Querétaro 76230,
Mexico). Biohydrogen production from Tequila vinasses in an anaerobic sequencing batch
reactor: Effect of initial substrate concentration, temperature and hydraulic retention
time. Bioresource Technology, Volume 101(23) (2010): 9071-9077
The effect of the temperature (25 and 35 °C), the hydraulic retention time, HRT, (12 and 24 h)
and initial substrate concentration on hydrogen production from Tequila vinasse was studied
using a sequencing batch reactor. When 25 °C and 12-h HRT were applied, only insignificant
biogas quantities were produced; however, using 24 h of HRT and temperatures of 25 and 35 °C,
biogas containing hydrogen was produced. A maximum volumetric hydrogen production rate of
50.5 mL H2 L−1 h−1 (48 mmol H2
d−1) and an average hydrogen content in the biogas of
29.2 ± 8.8% were obtained when the reactor was fed with 3 g COD L−1, at 35 °C and 12-h
HRT. Methane formation was observed when the longer HRT was applied. Results demonstrated
the feasibility to produce hydrogen from this waste without a previous pre-treatment.
Keywords: Hydrogen; Tequila; Vinasses; Sequencing batch reactor; Methane
Andrea K. Forresta, , Rocio Sierrab and Mark T. Holtzapplea. (a Department of Chemical
Engineering, Texas A&M University, College Station, TX 77843, United States,
b
Departmento de Ingenieria Quimica, Universidad de los Andes, Bogota, Colombia).
Effect of biodiesel glycerol type and fermentor configuration on mixed-acid fermentations.
Bioresource Technology, Volume 101(23) (2010): 9185-9189
The MixAlco process biologically converts biomass to carboxylate salts that may be converted
to a variety of chemicals and fuels. This study examines the viability of different types of
glycerol as a potential feedstock. Batch fermentations of crude biodiesel glycerol were compared
to distilled and refined glycerol. Continuous fermentations were performed in a CSTR and a
packed-bed fermentor with refined glycerol. While crude and distilled glycerol are difficult to
process industrially, all types of glycerol performed well during MixAlco fermentations,
producing acid concentrations above 22 g/L and conversions of greater than 65%. The CSTR
configuration produced excellent acid concentrations (16 g/L) while the packed-bed
configuration produced high amounts of cell material for use in cell extract products or starter
cultures.
Keywords: Fermentation; MixAlco; Carboxylic acids; Glycerol; Biodiesel
Anniina Kivistö a, Ville Santala a and Matti Karpa. (a Tampere University of Technology,
Department of Chemistry and Bioengineering, Tampere, Finland). Hydrogen production
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from glycerol using halophilic fermentative bacteria. Bioresource Technology, Volume
101(22) (2010): 8671-8677
Glycerol-based hydrogen production by the halophilic bacteria Halanaerobium
saccharolyticum subspeciessaccharolyticum and senegalensis was studied as batch experiments.
The main metabolites of glycerol fermentation of both strains were hydrogen, carbon dioxide,
and acetate. Subspecies saccharolyticum also produced 1,3-propanediol (1,3-PD), butyrate, and
ethanol. The highest hydrogen yields were achieved with 2.5 g/l glycerol and 150 g/l salt at pH
7.4 (subsp. saccharolyticum, yield 0.6 mol/mol glycerol) and at pH 7.0 (subsp. senegalensis,
yield 1.6 mol/mol glycerol). The hydrogen yield of subsp. senegalensis has potential for
practical applications after scale-up and bioprocess optimizations and metabolic engineering
after genome-wide sequencing could be applied to improve the yield of subsp. saccharolyticum.
Keywords: Glycerol
fermentation;
Biohydrogen
production; Halanaerobium saccharolyticum

production;

1,3-Propanediol

S. Tiana, c,, X.L. Luob, c, d, X.S. Yanga and J.Y. Zhuc, d,. (a College of Life Science, Capital
Normal University, Beijing, China, b Key Laboratory Pulp and Paper Engineering, South
China University of Technology, Guangzhou, China, c USDA Forest Service, Forest
Products Laboratory, Madison, WI, USA, d Dept. of Biological Systems Engineering,
University
of
Wisconsin-Madison,
Madison,
WI,
USA).
Robust
cellulosic ethanol production from SPORL-pretreated lodgepole pine using an adapted
strainSaccharomyces cerevisiae without detoxification . Bioresource Technology, Volume
101(22) (2010): 8678-8685
This study reports an ethanol yield of 270 L/ton wood from lodgepole pine pretreated with
sulfite pretreatment to overcome recalcitrance of lignocellulose (SPORL) using an adapted
strain, Saccharomyces cerevisiae Y5, without detoxification. The enzymatic hydrolysate
produced from pretreated cellulosic solids substrate was combined with pretreatment hydrolysate
before fermentation. Detoxification of the pretreatment hydrolysate using overliming or XAD-4
resin before being combined with enzymatic hydrolysate improved ethanolproductivity in the
first 4 h of fermentation and overall fermentation efficiency. However, detoxification did not
improve final ethanol yield because of sugar losses. The Y5 strain showed
excellent ethanol productivities of 2.0 and 0.8 g/L/h averaged over a period of 4 and 24 h,
respectively, in the undetoxified run. The furanmetabolization rates of the Y5 strain were
significantly higher for the undetoxified run than those for the detoxidfied runs, suggesting it can
tolerate even higher furan concentrations than those studied. Preliminary mass and energy
balances were conducted. SPORL produced an excellent monomeric sugar recovery value of
about 85% theoretical and a net energy output of 4.05 GJ/ton wood with an ethanol energy
production efficiency of 178% before distillation.
Keywords: Cellulosic ethanol;
Pretreatment

Woody/forest

biomass;

Fermentation;

Detoxification;

Sung Jin Yooa, Hong-shik Leea, Bambang Veriansyahb, Jaehoon Kimb, Jae-Duck Kimb and
Youn-Woo Leea. (a School of Chemical and Biological Engineering and Institute for
Chemical Processes, Seoul National University, 599 Gwanangno, Gwanak-gu, Seoul 151744, Republic of Korea, b Supercritical Fluid Research Laboratory, Energy Research
Division, Korea Institute of Science and Technology (KIST), 39-1 Hawolgok-dong,
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Seongbuk-gu, Seoul 136-791, Republic of Korea). Synthesis of biodiesel from rapeseed oil
using supercritical methanol with metal oxide catalysts. Bioresource Technology, Volume
101(22) (2010): 8686-8689
This study examined the synthesis of biodiesel using supercritical or subcritical methanol with
metal oxide catalysts. The transesterification of rapeseed oil was carried out with the metal oxide
catalysts (SrO, CaO,ZnO, TiO2 and ZrO2) to determine the most effective heterogeneous catalyst
having the highest catalytic activity with minimum weight loss caused by dissolution. SrO and
CaO dissolved in the biodiesel during the reaction because they were transformed
to strontium methoxide and calcium methoxide, respectively. ZnOwas the optimum catalyst for
the transesterification of rapeseed oil owing to its high activity and minimumweight loss in
supercritical methanol. The optimal reaction conditions included a molar ratio of methanol to oil
of 40 in the presence of 1.0 wt.% ZnO and a reaction time of 10 min. The supercritical process
with ZnO as a catalyst appears economically viable.
Keywords: Biodiesel; Transesterification; Metal oxide; Supercritical methanol; Heterogeneous
catalyst
Chris J. Hulatta and David N. Thomasa. (a School of Ocean Sciences, College of Natural
Sciences, Bangor University, Menai Bridge, Anglesey, LL59 5AB, UK). Dissolved organic
matter (DOM) in microalgal photobioreactors: A potential loss in solar energy
conversion?. Bioresource Technology, Volume 101(22) (2010): 8690-8697
Microalgae are considered to be a potential alternative to terrestrial crops for bio-energy
production due to their relatively high productivity per unit area of land. In this work we
examined the amount of dissolved organic matter exuded by algal cells cultured in
photobioreactors, to examine whether a significant fraction of the photoassimilated biomass
could potentially be lost from the harvestable biomass. We found that the mean maximum
amount of dissolved organic carbon (DOC) released measured 6.4% and 17.3% of the total
organic carbon in cultures of Chlorella vulgaris and Dunaliella tertiolecta, respectively. This
DOM in turn supported a significant growth of bacterial biomass, representing a further loss of
the algal assimilatedcarbon. The release of these levels of DOC indicates that a significant
fraction of the photosynthetically fixed organic matter could be lost into the surrounding water,
suggesting that the actual biomass yield per hectare for industrial purposes could be somewhat
less than expected. A simple and inexpensive optical technique, based on chromophoric
dissolved organic matter (CDOM) measurements, to monitor such losses in commercial PBRs is
discussed.
Keywords: Microalgae; Dissolved organic matter; Biofuel; Bio-energy; Photobioreactor
Prachand Shresthaa, 1, Samir Kumar Khanalb, Anthony L. Pometto IIIc, and J. (Hans) van
Leeuwena, d, e, . (a Department of Civil, Construction, and Environmental Engineering, Iowa
State University, Ames, IA 50011, USA, b Department of Molecular Biosciences and
Bioengineering, University of Hawaii at Manoa, Honolulu, HI 96822, USA, c Department of
Food Science and Human Nutrition, Clemson University, Clemson, SC 29634, USA,
d
Department of Food Sciences and Human Nutrition, Iowa State University, Ames, IA
50011, USA, e Department of Agricultural and Biosystems Engineering, Iowa State
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University, Ames, IA 50011, USA). Ethanol production via in situ fungal saccharification
andfermentation of mild alkali and steam pretreated corn fiber. Bioresource Technology,
Volume 101(22) (2010): 8698-8705
The effect of mild alkali and steam pretreatments on fungal saccharification and sequential
simultaneous-saccharification and fermentation (SSF) of corn fiber to ethanol was studied.
The corn fiber was pretreated with: (i) 2% NaOH (w/w) at 30 °C for 2 h and (ii) steaming at
100 °C for 2 h. Ethanol yields were 2.6 g, 2.9 g and 5.5 g ethanol/100 g of corn fiber,
respectively,
for Phanerochaete
chrysosporium, Gloeophyllum
trabeumand Trichoderma reesei saccharification and sequential SSFs. SSF with commercial
cellulase enzyme – Spezyme-CP had 7.7 g ethanol/100 g corn fiber. Mild alkali pretreatment
resulted in higher glucose yields following fungal saccharification of corn fiber. However,
the ethanol yields were comparatively similar for untreated and mild alkali pretreated corn fiber.
Solid-substrate fermentation of corn fiber with fungi can be improved to either eliminate or
reduce the dosage of commercial cellulase enzymes during SSF.
Keywords: Pretreatment; Lignocellulose; Wood-rot fungi; SSF; Ethanol
Aloia Romanía, b, Gil Garrote a, b, , José Luis Alonsoa, b and Juan Carlos Parajóa, b.
(a Department of Chemical Engineering, Faculty of Science, University of Vigo (Campus
Ourense), As Lagoas, 32004 Ourense, Spain, b CITI (Centro de Investigación,
Transferencia e Innovación) – University of Vigo, Tecnopole, San Cibrao das Viñas,
Ourense,
Spain).
Bioethanol
production
from
hydrothermally
pretreatedEucalyptus globulus wood. Bioresource Technology, Volume 101(22) (2010):
8706-8712
Eucalyptus globulus wood samples were pretreated in aqueous media under non-isothermal
conditions to reach maximal temperatures (TMAX) in the range 195–250 °C, in order to assess the
effects of the pre-treatment severity on the fractionation of wood and on the susceptibility of
processed samples toward enzymatic hydrolysis. Both the fraction of cellulose susceptible to
hydrolysis and the hydrolysis rate increased with the severity of the pre-treatments, but the
overall glucose yield decreased for substrates pretreated atTMAX above 220 °C owing
to cellulose losses. Using substrates pretreated at TMAX = 220 °C, up to 94%
ofpolysaccharides were recovered in the hydrolysis media as mono- or oligo-saccharides.
High glucose to ethanol conversions were obtained operating at low enzyme charges in
Simultaneous Saccharification andFermentation mode.
Keywords: Autohydrolysis; Enzymatic hydrolysis; SSF; Eucalyptus globulus; Bioethanol
Shih-Hsin Hoa, Wen-Ming Chenb and Jo-Shu Changa, c, d,. (a Department of Chemical
Engineering, National Cheng Kung University, Tainan, Taiwan, b Department of Seafood
Science, National Kaohsiung Marine University, Kaohsiung 811, Taiwan, c Sustainable
Environment Research Center, National Cheng Kung University, Tainan, Taiwan, d Center
for Bioscience and Biotechnology, National Cheng Kung University, Tainan, Taiwan).
Scenedesmus obliquus CNW-N as a potential candidate for CO2 mitigation and biodiesel
production. Bioresource Technology, Volume 101(22) (2010): 8725-8730
This study aimed to achieve higher CO2 consumption ability and lipid productivity of an
indigenous microalgal isolate Scenedesmus obliquus CNW-N by a two-stage cultivation strategy.
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The microalga strain was first cultivated with 10% CO2 using a nutrient-rich medium to promote
cell growth, which was followed by a nutrient-deficient condition to trigger lipid accumulation.
The optimal biomass productivity, lipid productivity, and CO2 consumption rate were
292.50 mg L−1 d−1, 78.73 mg L−1 d−1 (38.9% lipid content per dry weight of biomass), and
549.90 mg L−1 d−1, respectively. This performance is superior to the results from most of the
related studies. Under the nutrient-deficient condition, the microalgal lipid was mainly composed
of C16/C18 fatty acids (accounting for 89% of total fatty acids), which is suitable for biodiesel
synthesis.
Keywords: Microalgae; Scenedesmus obliquus; CO2 fixation; Lipid production
Hui Wanga, b, , Ming Fanga, Zhong Fanga and Huaiyu Buc. (a Key Laboratory of Synthetic
and Natural Functional Molecule Chemistry (Ministry of Education), College of Chemistry
& Materials Science, Northwest University, Xi’an 710069, PR China, b National Key
Laboratory of Photoelectric Technology and Functional Materials (Culture Base), National
Photoelectric Technology and Functional Materials & Application of Science and
Technology International Cooperation Base, Institute of Photonics & Photon-Technology,
Northwest University, Xi’an 710069, PR China, c College of Life Science, Northwest
University, Xi’an, Shaanxi 710069, PR China). Effects of sludge pretreatments and organic
acids onhydrogen production by anaerobic fermentation. Bioresource Technology, Volume
101(22) (2010): 8731-8735
Using apple pomace (AP) as substrate, a series of batch experiments were conducted to
investigate the effects of activated sludge pretreated by ultraviolet and ultrasonic on the
anaerobic fermentative bio-H2production. The results show that a maximum cumulative
H2 production (CHPm) of 107.0 ml g −1-TS and an average H2 production rate (AHPR) of
15.0 ml g −1-TS h−1 were obtained by using the pretreated sludge that was irradiated by ultraviolet
lamp (25 w) for 15 min as inoculant. Based on the optimal sludge pretreatment method, the
experiments of bio-H2 production under the optimal substrate pretreatment condition (soaked in
the ammonia liquor of 6% for 24 h) were further carried out, and the CHP m of 138.8 ml g −1-TS
was achieved, increased by 80.6% compared to the un-pretreated group (76.8 ml g−1-TS). The
effects of the various organic acids on the fermentative H2 production were also investigated
under the above optimal sludge pretreatment condition.
Keywords: Bio-hydrogen production; Sludge pretreatment; Ultraviolet; Ultrasonic; Organic
acids
Konrad Kocha, Manfred Lübkenb, Tito Gehringb, Marc Wichernb and Harald Horna.
(a Institute of Water Quality Control, Technische Universität München, Am Coulombwall,
85748 Garching, Germany, b Institute of Environmental Engineering, Ruhr-Universität
Bochum, Universitätsstraße 150, 44780 Bochum, Germany). Biogas from grass silage –
Measurements and modeling with ADM1. Bioresource Technology, Volume 101(21) (2010):
8158-8165
Mono fermentation of grass silage without the addition of manure was performed over a period
of 345 days under mesophilic conditions (38 °C). A simulation study based on the IWA
Anaerobic Digestion Model No. 1 (ADM1) was done in order to show its applicability to
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lignocellulosic biomass. Therefore, the influent was fractioned by established fodder analysis
(Weender analysis and van Soest method). ADM1 was modified with a separate compound of
inert decay products similar to the approach of Activated Sludge Model No. 1 (ASM1).
Furthermore, a function, which described the influence of solids on the process of hydrolysis,
has been integrated to reproduce reliable ammonium concentrations. The model was calibrated
by using the modified Nash–Sutcliffe coefficient to evaluate simulation quality. It was possible
to fit observed data by changing only hydrogen inhibition constants and the
maximum acetate uptake rate. The extended ADM1 model showed good agreement with
measurements and was suitable for modeling anaerobic digestion of grass silage.
Keywords: Grass silage; Mesophilic anaerobic digestion; Biogas technology; Mathematical
modeling; ADM1
T. Zhanga, Z. Chia, C.H. Zhaoa, Z.M. Chi a, and F. Gonga. (a Unesco Chinese Center of
Marine Biotechnology and Institute of Marine Biodiversity and Evolution, Ocean
University of China, Yushan Road, No. 5. Qingdao, China). Bioethanol production from
hydrolysates of inulin and the tuber meal of Jerusalem artichoke by Saccharomyces sp.
W0. Bioresource Technology, Volume 101(21) (2010): 8166-8170
It has been confirmed that Saccharomyces sp. W0 can produce high concentration of ethanol.
However, thisyeast strain cannot secrete inulinase. Therefore, in this study, inulin was
hydrolyzed into reducing sugar by the recombinant inulinase produced by Pichia pastoris X33/pPICZaA-INU1. It was found that 38.2 U of the recombinant inulinase per gram of inulin was
suitable for the inulin hydrolysis and ethanol production bySaccharomyces sp. W0 and the
fermentation period was 120 h. At the end of the fermentation, over 14.6 ml ofethanol per
100 ml of the fermented medium was produced, the ethanol productivity was over 0.384 g
ofethanol/g of inulin and over 98.8% of total sugar was utilized. When the Saccharomyces sp.
W0 was grown in the mixture of 4.0% hydrolysate of soybean meal and 20.0% of the
hydrolysate of inulin for 120 h, over 14.9 ml of ethanol per 100 ml of the fermented medium was
yielded, the ethanol productivity was over 0.393 g ofethanol/g of inulin and 98.9% of total sugar
was used by the yeast strain. When Saccharomyces sp. W0 carrying the same inulinase gene was
grown in the medium containing 50 g of the tuber meal of Jerusalem artichoke per 100 ml for
144 h, over 12.1 ± 0.35% ml of ethanol per 100 ml of the fermented medium was yielded,
the ethanol productivity was 0.319 ± 0.9 g of ethanol/g of sugar and 3.7% (w/v) of total sugar
and 0.5% (w/v) of reducing sugar were left in the fermented media.
Keywords: Bioethanol; Inulin; The tuber meal of Jerusalem artichoke; Saccharomyces sp.;
Fermentation
S. Ferreira a, N. Gila, J.A. Queiroza, b, A.P. Duartea, b and F.C. Dominguesa, b. (a Research
Unit of Textile and Paper Materials, University of Beira Interior, Av. Marquês D’ Ávila e
Bolama, 6201-001 Covilhã, Portugal, b CICS – Health Sciences Research Centre,
University of Beira Interior, Av. Infante D. Henrique, 6201-556 Covilhã, Portugal).
Bioethanol from the Portuguese forest residuePterospartum tridentatum – An evaluation of
pretreatment strategy for enzymatic saccharification and sugars fermentation. Bioresource
Technology, Volume 101(20) (2010): 7797-7803
Under the current energy scenario, the development of alternatives to fossil fuels, like bioethanol
from lignocellulosic materials, is highly relevant. Therefore it is important to search and study
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new raw materials and to optimize the different steps that lead to bioethanol production. In this
work, acid diluted pretreatment was optimized considering the release of sugars. Under the
optimal conditions, the reducing sugars yield was of 293.4 mg/g of dry biomass in liquid
fraction. The tested pretreated samples of Pterospartum tridentatum that presented a
higher glucose yield in enzymatic saccharification where those that were subject to a
pretreatment at 180 °C for 75 min with 2.75% (w/w) of sulfuric acid when using a
biomass/liquid ratio of 2.25 g/10 mL leading to a maximum yield of glucose that was 92% of the
theoretical maximum. From the fermentation of filtrates it was possible to obtain a maximum
ethanol yield of 0.26 g ethanol/g total sugars, without previous detoxification.
Keywords: Pterospartum tridentatum; Acid diluted pretreatment; Enzymatic hydrolysis;
Fermentability; Lignocellulosic ethanol
Jin-Suk Leea, and Shiro Sakab. (a Bioenergy Research Center, Korea Institute of Energy
Research, Yuseong-gu, Daejeon 305-343, Republic of Korea, b Department of SocioEnvironmental Energy Science, Graduate School of Energy Science, Kyoto University,
Yoshida-honmachi, Sakyo-ku, Kyoto 606-8501, Japan). Biodiesel production by
heterogeneous catalysts and supercritical technologies. Bioresource Technology, Volume
101(19) (2010): 7191-7200
Intensive studies are underway to develop more efficient biodiesel conversion processes. Among
the various new technologies, both solid catalyst and non-catalytic supercritical processes are
recognized as those that can be turned to practical use in the near future. The current status and
challenging issues for these two technologies are, therefore, reviewed in this work as innovative
biodiesel production technologies.
Keywords: Biodiesel;
Commercialization

Solid

catalyst;

Non-catalytic

supercritical

process;

Stability;

Aninidita Karmakara, , Subrata Karmakarb and Souti Mukherjeea. (a Department of Post
Harvest Engineering, Faculty of Agricultural Engineering, Bidhan Chandra Krishi
Viswavidyalaya, Mohanpur, Nadia, West Bengal 741 252, India, b Department of Farm
Machinery and Power, Faculty of Agricultural Engineering, Bidhan Chandra Krishi
Viswavidyalaya, Mohanpur, Nadia, West Bengal 741 252, India). Properties of
various plants and animals feedstocks for biodiesel production. Bioresource Technology,
Volume 101(19) (2010): 7201-7210
As an alternative fuel biodiesel is becoming increasingly important due to diminishing petroleum
reserves and adverse environmental consequences of exhaust gases from petroleum-fuelled
engines. Biodiesel, the non-toxic fuel, is mono alkyl esters of long chain fatty acids derived from
renewable feedstock like vegetable oils, animal fats and residual oils. Choice of feedstocks
depends on process chemistry, physical and chemical characteristics of virgin or used oils and
economy of the process.
Extensive research information is available on transesterification, the production technology and
process optimization for various biomaterials. Consistent supply of feedstocks is being faced as a
major challenge by the biodiesel production industry. This paper reviews physico-chemical
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properties of theplant and animal resources that are being used as feedstocks for biodiesel
production. Efforts have also been made to review the potential resources that can be
transformed into biodiesel successfully for meeting the ever increasing demand of biodiesel
production.
Keywords: Renewable oil; Biodiesel; Feedstocks; Transesterification; FFA
Shinji Sakaia, , Yuping Liub, Tetsu Yamaguchic, Rie Watanabed, Masaaki Kawabed and
Koei Kawakamib. (a Division of Chemical Engineering, Department of Materials
Engineering, Graduate School of Engineering Science, Osaka University, 1-3
Machikaneyama-cho, Toyonaka, Osaka 560-8531, Japan, b Department of Chemical
Engineering, Faculty of Engineering, Kyushu University, 744 Motooka, Nishi-ku, Fukuoka
819-0395, Japan, c Biotechnology and Food Research Institute, Fukuoka Industrial
Technology Center, 1465-5 Aikawa, Kurume, Fukuoka 839-0861, Japan, d Japan Vilene
Company, Ltd., 7 Kita-Tone, Koga, Ibaraki, 306-0213, Japan). Production of butylbiodiesel using lipase physically-adsorbed onto electrospun polyacrylonitrile fibers.
Bioresource Technology, Volume 101(19) (2010): 7344-7349
Butyl-biodiesel production using electrospun polyacrylonitrile fibers with Pseudomonas
cepacia lipase immobilized through physical adsorption was studied. About 80% conversion to
butyl-biodiesel was achieved after 24 h by suspending the catalyst at 2.4 mg/mL in a mixture of
rapeseed oil and n-butanol at a molar ratio of 1:3, containing water at 8000 ppm at 40 °C. A
further 24 h of operation resulted in 94% conversion. The initial reaction rate detected for this
process was 65-fold faster than those detected for Novozym 435 on a total catalyst mass basis.
The immobilized lipase continued to work as a catalyst for 27 d, within a 15% reduction in
conversion yield at the outlet of the reactor compared with the average value detected during the
first 3 d of operation in a continuous butyl-biodiesel production system.
Keywords: Biodiesel; Butanolysis; Pseudomonas cepacia; Transesterification; Lipase
Susanjib Sarkara and Amit Kumara. (a Department of Mechanical Engineering, 4-9
Mechanical Engineering Building, University of Alberta, Edmonton, Alberta, Canada T6G
2G8). Large-scale biohydrogen production from bio-oil. Bioresource Technology, Volume
101(19) (2010): 7350-7361
Large amount of hydrogen is consumed during the upgrading of bitumen into synthetic crude oil
(SCO), and this hydrogen is exclusively produced from natural gas in Western Canada. Because
of large amount of emission from natural gas, alternative sources for hydrogen fuel especially
renewable feedstocks could significantly reduce CO2 emissions. In this study, biomass is
converted to bio-oil by fast pyrolysis. This bio-oil is steam reformed near bitumen
upgrading plant for producing hydrogen fuel. A techno-economic model is developed to estimate
the cost of hydrogen from biomass through the pathway of fast pyrolysis. Three different
feedstocks including whole-tree biomass, forest residues (i.e. limbs, branches, and tops of tree
produced during logging operations), and straw (mostly from wheat and barley crops) are
considered for biohydrogen production. Delivered cost of biohydrogen from whole-tree-based
biomass ($2.40/kg of H2) is lower than that of forest residues ($3.00/kg of H2) and agricultural
residues ($4.55/kg of H2) at a plant capacity of 2000 dry tonnes/day. In this study, bio-oil is
produced in the field/forest and transported to a distance of 500 km from the centralized remote
bio-oil production plant to bitumen upgrading plant. Feedstock delivery cost and capital cost are
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the largest cost contributors to the bio-oil production cost, while more than 50% of the cost of
biohydrogen production is contributed by bio-oil production and transportation. Carbon credits
of $133, $214, and $356/tonne of CO2 equivalent could make whole-tree, forest residues, and
straw-based biohydrogen production competitive with natural gas-based H2 for a natural gas
price of $5/GJ, respectively.
Keywords: Biohydrogen; Bio-oil; Fast pyrolysis; Techno-economic assessment; Carbon credits
Jianchu Yea, Song Tua and Yong Shaa. (a College of Chemistry and Chemical Engineering,
Xiamen University, Xiamen 361005, Fujian, China). Investigation to biodiesel production
by the two-step homogeneous base-catalyzed transesterification. Bioresource Technology,
Volume 101(19) (2010): 7368-7374
For the two-step transesterification biodiesel production made from the sunflower oil, based on
the kinetics model of the homogeneous base-catalyzed transesterification and the liquid–liquid
phase equilibrium of the transesterification product, the total methanol/oil mole ratio, the total
reaction time, and the split ratios of methanol and reaction time between the two reactors in the
stage of the two-step reaction are determined quantitatively. In consideration of the
transesterification intermediate product, both the traditional distillation separation process and
the improved separation process of the two-step reaction product are investigated in detail by
means of the rigorous process simulation. In comparison with the traditional distillation process,
the improved separation process of the two-step reaction product has distinct advantage in the
energy duty and equipment requirement due to replacement of the costly methanol–biodiesel
distillation column.
Keywords: Biodiesel; Simulation; Two-step production; Reaction kinetics; Separation
Ángel Péreza, Abraham Casasa, Carmen María Fernándeza, María Jesús Ramosa and
Lourdes Rodríguezb. (a Chemical Engineering Department, Institute of Chemical and
Environmental Technologies, University of Castilla-La Mancha, Avd. Camilo José Cela
s/n, 13071 Ciudad Real, Spain, b Research and Development Center for Environmental
Recovery, Alquimia Environmental Solutions, S.L., Polígono Industrial Daimiel Sur.,
C/Calidad, 3, 13250 Daimiel (Ciudad Real), Spain). Winterization of peanut biodiesel to
improve the cold flow properties. Bioresource Technology, Volume 101(19) (2010): 73757381
Biodiesel is susceptible to start-up and performance problems, consistent with its chemical
composition, when vehicles and fuel systems are subjected to cold temperatures. In this work, a
comprehensive evaluation of the crystallization behavior of different biodiesels was performed
by measuring the cold filter plugging point (CFPP), cloud point (CP) and pour point (PP).
Results were related to differential scanning calorimetry (DSC) thermograms. Peanut methyl
esters in particular led to the most unfavorable properties due to the presence of long-chain
saturated compounds (arachidic or C20:0, behenic or C22:0, and lignoceric or C24:0 acid methyl
esters) approaching 6 wt.%. The cold flow properties may be improved with different
winterization techniques to eliminate some of these compounds. In this work, various techniques
are tested, and the best technique is found to be crystallization filtration using methanol, which
reduces the CFPP from 17 °C to −8 °C with a biodiesel loss of 8.93 wt.%. Moreover, the cake
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from filtration, enriched with long-chain saturated methyl esters, can be used as phase change
material (PCM) for thermo-regulated materials.
Keywords: Cold flow properties; Biodiesel; Peanut; Winterization; Phase change material
Ayla Sant’Ana da Silvaa, Hiroyuki Inoueb, Takashi Endob, Shinichi Yanob and Elba P.S.
Bona. (a Enzyme Technology Laboratory, Chemistry Institute, Federal University of Rio de
Janeiro (UFRJ), Rio de Janeiro, Brazil, b Biomass Technology Research Center, National
Institute of Advanced Industrial Science and Technology (AIST), 3-11-32 Kagami-Yama,
Higashi
Hiroshima,
Hiroshima
739-0046,
Japan).
Milling
pretreatment
of sugarcane bagasse and straw for enzymatic hydrolysis and ethanol fermentation.
Bioresource Technology, Volume 101(19) (2010): 7402-7409
The effectiveness of ball milling (BM) and wet disk milling (WDM) on
treating sugarcane bagasse and straw were compared. Pretreated materials were characterized by
wide angle X-ray diffraction analysis, particle-size distribution and scanning electron
microscopy and the effectiveness of pretreatments was evaluated by enzymatic hydrolysis
and fermentation. Glucose and xylose hydrolysis yields at optimum conditions for BM-treated
bagasse and straw were 78.7% and 72.1% and 77.6% and 56.8%, respectively.
Maximum glucose and xylose yields for bagasse and straw using WDM were 49.3% and 36.7%
and 68.0% and 44.9%, respectively. BM improved the enzymatic hydrolysis by decreasing the
crystallinity, while the defibrillation effect observed for WDM samples seems to have favored
enzymatic conversion. Bagasse and straw BM hydrolysates were fermented by Saccharomyces
cerevisiae strains. Ethanol yields from total fermentable sugars using a C6-fermenting strain
reached 89.8% and 91.8% for bagasse and straw hydrolysates, respectively, and 82% and 78%
when using a C6/C5 fermenting strain.
Keywords: Sugarcane bagasse; Sugarcane straw; Ball milling pretreatment; Wet disk milling
pretreatment; Enzymatic hydrolysis
Nancy N. Nichols a, Bruce S. Diena and Michael A. Cottaa. (a Fermentation Biotechnology
Research Unit, NCAUR, USDA-ARS, Peoria, IL 61604, USA). Fermentation of bioenergy
crops into ethanol using biological abatement for removal of inhibitors . Bioresource
Technology, Volume 101(19) (2010): 7545-7550
Biological abatement was used to condition dilute acid-pretreated hydrolysates of three perennial
herbaceous crops that are potential bioenergy feedstocks: switchgrass, reed canarygrass,
and alfalfastems. Fungal isolate Coniochaeta ligniaria was inoculated into the hydrolysates to
metabolize and remove inhibitory compounds prior to yeast fermentation of glucose.
Switchgrass, reed canarygrass, andalfalfa stem samples were pretreated with dilute acid at 10%
w/w biomass loading and subjected to bioabatement with strain NRRL30616, to prepare the
material for simultaneous saccharification ofcellulose and fermentation by Saccharomyces
cerevisiae. Bioabatement eliminated the extended fermentation lag times associated with
inhibitory compounds and observed for the unconditioned biomass hydrolysates controls.
Bioabatement was as effective as lime conditioning at reducing fermentation lag times.
Prolonged incubations with the bioabatement microbe resulted in consumption of some glucose
and reduced production of ethanol.
Keywords: Inhibitor abatement; Bioabatement; Biomass; Biofuels; Ethanol
164

Abstract Vol. No. 17, June 2010

ENVIS Centre on Environmental Biotechnology

Carmen María Fernándeza, María Jesús Ramosa, Ángel Pérez a and Juan Francisco
Rodrígueza. (a Departamento de Ingeniería Química, Instituto de Tecnologías Química y
Medioambiental, Universidad de Castilla-La Mancha, Avd. Camilo José Cela s/n, 13071
Ciudad Real, Spain). Production of biodiesel from winery waste: Extraction, refining and
transesterification of grape seed oil. Bioresource Technology, Volume 101(18) (2010): 70197024
In regions with a large wine production the usage of their natural waste to make biodiesel can
result an interesting alternative. In this work, different methods of extraction, refining and
transesterification of grape seed oil were assayed. Two techniques of oil extraction were
compared: solvent extraction and pressing. Two conventional transesterifications of the refined
oil were carried out using methanol and bioethanol, being the methyl and ethyl ester contents
higher than 97 wt.%. Finally, several in situ transesterifications were done. In situ
transesterification did not reach either the oil yield extraction or the alkyl ester contents but the
obtained biodiesel had better oxidation stability in comparison with the conventional process.
Keywords: Grape seed; Oil extraction; Refining; Transesterification; Biodiesel
Junfeng Qiana, b, Haixian Shib and Zhi Yunb . (a Jiangsu Provincial Key Laboratory of Fine
Petrochemical Engineering, Jiangsu Polytechnic University, Changzhou 213164, PR China,
b
College of Chemistry and Chemical Engineering, Nanjing University of Technology,
Nanjing 210009, PR China). Preparation of biodiesel from Jatropha curcas L. oil produced
by two-phase solvent extraction. Bioresource Technology, Volume 101(18) (2010): 70257031
In the present work the preparation of biodiesel from Jatropha curcas L. oil produced by twophase solvent extraction (TSE) was studied. The experimental results of TSE process showed
that the optimal extraction conditions were 30 g samples, 240 mL of extraction solvent mixture
and methanol/n-hexane volume ratio 60:40, extraction temperature 35 °C, extraction time
30 min. Further, the effect of methanol recycling on the TSE process was also investigated. After
TSE process, the investigations were carried out on transesterification of methanol with oil–nhexane solution coming from TSE process in the presence of sodium hydroxide as the catalyst.
The conversion could achieve 98% with 3:1 n-hexane/oil weight ratio, 60 °C reaction
temperature, 7:1 methanol/oil mole ratio, 1.1% alkali catalyst concentration and 120 min
reaction time. The properties of fatty acid methyl ester (FAME) product prepared
from Jatropha curcas L. oil produced by two-phase solvent extraction met the ASTM
specifications for biodiesel.
Keywords: Biodiesel; Fatty acid methyl ester; Two-phase solvent extraction; Jatropha curcas L.
oil; Free fatty acid
Rafael Sáncheza, Alejandro Rodrígueza, Ana Requejoa, Ana Ferrera and Enrique Navarroa.
(a Chemical Engineering Department, Faculty of Science, University of Córdoba, Spain).
Soda pulp and fuel gases synthesis from Hesperaloefunifera. Bioresource Technology,
Volume 101(18) (2010): 7032-7040
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The main objective of this work is to evaluate the suitability of Hesperaloe funifera which is an
alternative raw material, for pulping with soda–anthraquinone to produce pulp and paper. It was
studied the influence of operational variables (temperature (155–185 °C), cooking time (20–
60 min) and sodaconcentration (5–15%), with a constant addition of 1% of anthraquinone and a
liquid/solid ratio of 8, insoda–anthraquinone cooking of H. funifera on pulps and paper sheets
properties obtained. Finally, the cooking liquors were acidified to separate solid fractions that
were subjected to pyrolysis and gasification in order to obtain synthesis and fuel gases.
H. funifera contains little lignin and abundant α-cellulose; this, together with the morphological
characteristics of its fibers, makes it a potentially highly useful papermaking raw material.
Keywords: Hesperaloe funifera; Pulp; Fuzzy model; Fuel; Lignin
Mitchell Levera, Goen Hoa and Ralf Cord-Ruwischb. (a Environmental Technology Centre
and School of Environmental Science, Murdoch University, Perth, Western Australia,
Australia, b School of Biological Sciences and Biotechnology, Murdoch University, Perth,
Western Australia, Australia). Ethanol from lignocellulose using crude unprocessed
cellulase from solid-state fermentation. Bioresource Technology, Volume 101(18) (2010):
7083-7087
It was desired to study a simplified method of cellulase production using solidstate fermentation for its potential to be used on-site as part of a cellulose to ethanol conversion
process, in lieu of expensive and energy intensive commercial enzyme preparations. Crude
unprocessed
cellulase
extracts
were
produced
by
solidstate fermentation of Trichoderma reesei on ground wheat straw. While cellulase yields were not
high they were sufficient to produce ethanol from wheat straw in simultaneous saccharification
andfermentation with Saccharomyces cerevisiae. As little as an additional 5% of the material
converted toethanol may be employed for cellulase production suggesting an inordinate quantity
of additional substrate would not be required. These findings suggest a simplified crude cellulase
process at the site of ethanol production using a common lignocellulosic substrate may be
employed in lieu of commercial enzyme preparations.
Keywords: Cellulase; Ethanol; Fermentation; Straw; Solid-state
Zhenle Yuana, Junhua Wanga, Lina Wangb, Weihui Xieb, Ping Chena, Zhaoyin Houa, and
Xiaoming Zhenga. (a Institute of Catalysis, Department of Chemistry, Zhejiang University,
Hangzhou 310028, China, b Key Laboratory of Advanced Textile Materials and
Manufacturing Technology (Zhejiang Sci-tech University), Hangzhou 310012, China).
Biodiesel derived glycerol hydrogenolysis to 1,2-propanediol on Cu/MgO catalysts.
Bioresource Technology, Volume 101(18) (2010): 7088-7092
Hydrogenolysis of biodiesel derived glycerol to 1,2-propanediol (1,2-PDO) has attracted much
attention in recent years. In this work, glycerol hydrogenolysis to 1,2-PDO was performed over
CuO/MgO catalysts prepared by impregnation and coprecipitation at 180 °C and 3.0 MPa H2. It
was found that the Cu(15)/MgO catalyst prepared by coprecipitation had the best activity. The
conversion of glycerol and the selectivity of 1,2-PDO over Cu(15)/MgO reached 72.0% and
97.6%, respectively. And the conversion of glycerol was further increased to 82.0% when small
amount of NaOH was added in the reaction mixture. Those highly active catalysts were
characterized by X-ray diffraction, transmission electron microscopy, N2-adsorption and
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temperature-programmed reduction with H2. Characterization results revealed that the activity of
the prepared catalysts depended strongly on the particle sizes of both Cu and MgO. Catalysts
that have smaller sized Cu and MgO particles are more active for glycerol hydrogenolysis.
Keywords: Biodiesel; Glycerol; Hydrogenolysis; 1,2-Propanediol; Catalysts
Xiaoran Zhanga, Yu Shena, Wenlong Shia and Xiaoming Baoa. (a State Key Laboratory of
Microbial Technology, Shandong University, Jinan 250100, PR China). Ethanolic
cofermentation
with
glucose
and xylose by
the
recombinant
industrial
strain Saccharomyces cerevisiae NAN-127 and the effect of furfural onxylitol production.
Bioresource Technology, Volume 101(18) (2010): 7093-7099
Saccharomyces cerevisiae strain NAN-127 (2n, prototroph), which contains the xylose
reductase-xylitol dehydrogenase (XR-XDH) xylose metabolic pathway was used for the
cofermentation of glucose and xylose. Oxygen supply was the most important factor
for xylose fermentation and pH 4.5 and a ventilation rate of 0.04 vvm were optimal.
The xylose utilization ratio reached 0.655 at an initial xylose concentration of 50 g L−1 and was
0.9 at an initial concentration of 20 g L−1. Addition of furfural at late logarithmic phase as
electron acceptor to a final concentration of 3.0 g L−1decreased the xylitol yield by 17% under
micro-aeration conditions without inhibiting cell growth, but also without an increase
in ethanol yield. The results are important to the application of strain NAN-127 in the
lignocellulosic ethanol process.
Keywords: Bioethanol; Xylose cofermentation; Furfural; XR-XDH xylose metabolic
Recombinant industrial yeast

pathway;

Jeung-yil Parka, Riki Shiromaa, Muhammad Imran Al-Haqa, Ying Zhang a, Masakazu Ikea,
Yumiko Arai-Sanohb, Atsuhi Idab, Motohiko Kondob and Ken Tokuyasua. (a National Food
Research Institute, National Agriculture and Food Research Organization (NARO), 2-1-12
Kannondai, Tsukuba, Ibaraki 305-8642, Japan, b National Institute of Crop Science,
NARO, 2-1-18 Kannondai, Tsukuba, Ibaraki 305-8518, Japan). A novel lime pretreatment
for subsequent bioethanol production from rice straw – Calcium capturing by carbonation
(CaCCO) process. Bioresource Technology, Volume 101(17) (2010): 6805-6811
In order to establish an efficient bioethanol production system for rice straw, we developed a
novel lime-pretreatment process (CaCCO process) that did not require a solid–liquid-separation
step. This process adopted a step in which after pretreatment lime was neutralized by
carbonation, resulting in a final pH of about 6. CaCO3 produced by the process was kept in the
reaction vessel, and no significant inhibitory effects on enzymatic saccharification
and fermentation were observed. In the CaCCO process, solubilized carbohydrates, such as
xylan, starch, and sucrose were also kept in the vessel, enabling high recoveries of monomeric
sugars. Simultaneous saccharification and fermentation (SSF) of pretreated rice straw, 10% (grice
straw/g-water),
using Saccharomyces
cerevisiae and Pichia stipitis yielded
19.1 g L−1 ethanolthat was 74% of the theoretical yield from glucose and xylose. Thus, this
process represents a novel pretreatment method to utilize not only cellulose but also xylan,
starch, and sucrose from biomass.
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Keywords: Bioethanol; Carbonation; Enzymatic hydrolysis; Lime pretreatment; Rice straw
Abbreviations: CaCCO, calcium capturing by carbonation; SCs, soft carbohydrates; SSF,
simultaneous saccharification and fermentation; HNW, HCl neutralization/washing
J.A. Silesa, M.A. Martín a, A.F. Chicaa and A. Martína. (a Departamento de Química
Inorgánica e Ingeniería Química, Facultad de Ciencias, Universidad de Córdoba, Campus
Universitario de Rabanales, Edificio C-3, Ctra. Madrid-Cádiz, km 396, 14071 Córdoba,
Spain). naerobic co-digestion of glycerol and wastewater derived from biodiesel
manufacturing. Bioresource Technology, Volume 101(16) (2010): 6315-6321
The anaerobic co-digestion of glycerol and wastewater derived from biodiesel manufacturing, in
which COD was found to be 1054 and 428 g/L, respectively, was studied in batch laboratoryscale reactors at mesophilic temperature (35 °C). Glycerol was acidified with H3PO4 in order to
recover the alkaline catalyst employed in the transesterification reaction (KOH) as agricultural
fertiliser (potassium phosphates). Wastewater was subjected to an electrocoagulation process in
order to reduce its oil content. After mixing, the anaerobic revalorisation of the wastewater was
studied employing inoculum–substrate ratios ranging from 5.02 to 1.48 g VSS/g COD and
organic loading rates of 0.27–0.36 g COD/g VSS d. Biodegradability was found to be around
100%, while the methane yield coefficient was 310 mL CH4/g COD removed (1 atm, 25 °C). At
the equilibrium time, the proportionality between and the load was constant, showing
1.55 mL CH4/(g VSS g COD h). The results showed that anaerobic co-digestion reduces the
clean water and nutrient requirement, with the consequent economical and environmental
benefit.
Keywords: Biodiesel manufacturing; Glycerol-containing waste; Wastewater; Anaerobic codigestion; Mesophilic temperature
Baoning Zhua, b, Ruihong Zhanga,, Petros Gikasc, Joshua Rapporta, Bryan Jenkinsa and
Xiujin Lib. (a Department of Biological and Agricultural Engineering, University of
California, Davis, One Shields Avenue, Davis, CA 95616, United States, b Department of
Environmental Science and Technology, Beijing University of Chemical Technology,
Beijing 100029, China, c Department of Environmental Engineering, Technical University
of Crete, Chania 73100, Greece). Biogas production from municipal solid wastes using an
integrated rotary drum and anaerobic-phased solids digester system. Bioresource
Technology, Volume 101(16) (2010): 6374-6380
This research was conducted to develop an integrated rotary drum reactor (RDR)-anaerobicphased solids (APS) digester system for the treatment of municipal solid waste (MSW) to
produce biogas energy and achieve waste reduction. A commercial RDR facility was used to
provide a 3-d pretreatment and sufficient separation of the organics from MSW and then the
organics were digested in a laboratory APS-digester system for biogas production. The organics
generated from the RDR contained 50% total solids (TS) and 36% volatile solids (VS) on wet
basis. The APS-digester was started at an organic loading rate (OLR) of 3.1 gVS L−1 d−1 and
operated at three higher OLRs of 4.6, 7.7 and 9.2 gVS L−1 d−1. At the OLR of
9.2 gVS L−1 d−1 the system biogas production rate was 3.5 L L−1 d−1 and the biogas
and methane yields were 0.38 and 0.19 L gVS−1, respectively. Anaerobic digestion resulted in
38% TS reduction and 53% VS reduction in the organic solids. It was found that the total VFA
concentration reached a peak value of 15,000 mg L−1 as acetic acid in the first 3 d of batch
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digestion and later decreased to about 500 mg L−1. The APS-digester system remained stable at
each OLRs for over 100 d with the pH in the hydrolysis reactors in the range of 7.3–7.8 and the
pH in the biogasification reactor in 7.9–8.1. The residual solids after the digestion had a high
heating value of 14.7 kJ gTS−1.
Keywords: Anaerobic digestion; Municipal solid wastes; Rotary drum reactor; Biogas
Xuan Lia, Tae Hyun Kima and Nhuan P. Nghiemb. (a Department of Agricultural and
Biosystems Engineering, Iowa State University, Ames, IA 50011, United States, b Eastern
Regional Research Center, Agricultural Research Service, US Department of Agriculture,
600 East Mermaid Lane, Wyndmoor, PA 19038, United States). Bioethanol production
from corn stover using aqueous ammonia pretreatment and two-phase simultaneous
saccharification and fermentation (TPSSF). Bioresource Technology, Volume 101(15)
(2010): 5910-5916
An integrated bioconversion process was developed to convert corn stover derived pentose and
hexose to ethanol effectively. In this study, corn stover was pretreated by soaking in aqueous
ammonia (SAA), which retained glucan ( 100%) and xylan (>80%) in the solids. The pretreated
carbohydrates-rich corn stover was converted to ethanol via two-phase simultaneous
saccharification and fermentation (TPSSF). This single-reactor process employed sequential
simultaneous saccharification and fermentation (SSF), i.e. pentose conversion using
recombinant Escherichia coli KO11 in the first phase, followed by hexose conversion
with Saccharomyces cerevisiae D5A in the second phase. In the first phase, 88% of xylan
digestibility was achieved through the synergistic action of xylanase and endo-glucanase with
minimal glucan hydrolysis (10.5%). Overall, the TPSSF using 12-h SAA-treated corn stover
resulted in the highest ethanol concentration (22.3 g/L), which was equivalent to 84% of the
theoretical ethanol yield based on the total carbohydrates (glucan + xylan) in the untreated corn
stover.
Keywords: Integrated bioconversion process; Bioethanol; Soaking in aqueous ammonia (SAA);
KO11; D5A yeast
Shi-wei Liua, Cong-xia Xieb, , Rui Jiangb, Shi-tao Yua and Fu-sheng Liua. (a College of
Chemical Engineering, Qingdao University of Science and Technology, No. 53 Zhengzhou
Road, Qingdao 266042, China, b College of Chemistry and Molecular Engineering,
Qingdao University of Science and Technology, No. 53 Zhengzhou Road, Qingdao 266042,
China). Hydrogenation of biodiesel using thermoregulated phase-transfer catalyst for
production of fatty alcohols. Bioresource Technology, Volume 101(15) (2010): 6278-6280
The hydrogenation of biodiesel was investigated in presence of thermoregulated phase-transfer
catalysts to produce fatty alcohols. The thermoregulated catalytic system Pd/IV (IV: P-ligand,
tri-(methoxyl polyethylene glycol)-phosphite) exhibited an efficient catalytic performance for
the hydrogenation. It was also found that the steric resistance of the P-ligand, to a large extent,
affected the performance of catalytic system. Using Pd/IV as catalyst, the product could be
easily separated from the catalytic system and the catalyst was of good reusability. Thus, a clean
and environmentally friendly strategy for the production of fatty alcohol is provided.
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Keywords: Thermoregulated phase-transfer catalyst; Biodiesel; Fatty alcohol; Hydrogenation
Bing-Feng Liua, Nan-Qi Rena, Guo-Jun Xiea, Jie Dinga, Wan-Qian Guoa and De-Feng
Xinga. (a State Key Laboratory of Urban Water Resource and Environment, Harbin
Institute of Technology, No. 73 Huanghe Road, 2nd Campus of HIT Box 2614, Harbin
150090, China). Enhanced bio-hydrogen production by the combination of dark- and
photo-fermentation in batch culture. Bioresource Technology, Volume 101(14) (2010):
5325-5329
In this study, some key factors, for example, diluted ratio of effluents, the ratio of darkphoto bacteria, light intensity and light/dark cycle influencing hydrogen production by
combining Clostridium butyricum and immobilized Rhodopseudomonas faecalis RLD-53 in
batch culture, were investigated. Experimental results showed the photo-hydrogen yield
decreased when increasing diluted ratio from 1:0.5 to 1:3, and it reached the maximum value of
4368 ml-H2/l-effluents at the ratio of 1:0.5. When the ratio of dark-photobacteria was at 1:2,
the hydrogen yield
reached
highest
value
of
4.946 mol-H2/mol-glucose and
cumulative hydrogen volume was 5357 ml-H2/l-culture during the combination process. When
the light intensity was at 10.25 W/m2, the hydrogen volume of photo-fermentation and the
combination process reached maximum value of 4260 ml-H2/l-effluents and 5892 ml-H2/lculture, respectively. During the combination process, maximum total hydrogen yield was
5.374 mol-H2/mol-glucose. Meanwhile,hydrogen production under light/dark cycle was
evaluated.
Keywords: Hydrogen production;
Light/dark cycle

Dark-fermentation;

Photo-fermentation;

Diluted

ratio;

Vishnu Menona, Gyan Prakasha, Asmita Prabhunea and Mala Raoa. (a Division of
Biochemical Sciences, National Chemical Laboratory, Pune 411 008, India). Biocatalytic
approach for the utilization of hemicellulosefor ethanol production from agricultural
residue using thermostable xylanase and thermotolerant yeast. Bioresource Technology,
Volume 101(14) (2010): 5366-5373
A hydrolysis of 62% and 50% for OSX (Oat spelt xylan) and WBH (Wheat bran hemicellulose)
were obtained in 36 h and 48 h using Accellerase™ 1000 at 50 °C wherein thermostable
xylanase from alkalothermophilic Thermomonospora sp. yielded 67% (OSX) in 3 h and 58%
(WBH) in 24 h at 60 °C, favouring a reduction in process time and enzyme dosage. The rate of
hydrolysis with thermostable xylanase was increased by 20% with the addition of nonionic
surfactant tween 80 or biosurfactant sophorolipid. The simultaneous saccharification and
fermentation (SSF) of OSX and WBH using thermostable xylanase and D. hansenii in batch
cultures produced 9.1 g/L and 9.5 g/L of ethanol, respectively and had a shorter overall process
time than the separate hydrolysis and fermentation (SHF). The immobilized yeast cells in Caalginate matrix produced ethanol with a yield of 0.46 g/g from hemicellulosic hydrolysates and
were reused six times with 100% fermentation efficiency.
Keywords: Hemicellulose,
Biosurfactant, Ethanol

Thermostable

xylanase,

Thermotolerant

yeast,

Qing Shua, Zeeshan Nawaza, Jixian Gaoa, Yuhui Liaoa, Qiang Zhanga, Dezheng Wanga and
Jinfu Wanga. (a Beijing Key Laboratory of Green Chemical Reaction Engineering and
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Technology, Department of Chemical Engineering, Tsinghua University, Beijing 100084,
China). Synthesis of biodiesel from a model waste oil feedstock using a carbon-based solid
acid catalyst: Reaction and separation. Bioresource Technology, Volume 101, Issue 14, July
2010, Pages 5374-538
A solid acid catalyst that can keep high activity and stability is necessary when low cost
feedstocks are utilized for biodiesel synthesis because the reaction medium contains a large
amount of water. Three solid acid catalysts were prepared by the sulfonation of carbonized
vegetable oil asphalt and petroleum asphalt. The structure of these catalysts was characterized by
a variety of techniques. A new process that used the coupling of the reaction and separation was
employed, which greatly improved the conversion of cottonseed oil (triglyceride) and free fatty
acids (FFA) when a model waste oil feedstock was used. The vegetable oil asphalt-based catalyst
showed the highest catalytic activity. This was due to the high density and stability of its acid
sites, its loose irregular network, its hydrophobicity that prevented the hydration of –OH species,
and large pores that provided more acid sites for the reactants.
Keywords: Biodiesel; Solid acid catalyst; Sequential catalysis reaction process; Reaction and
separation
Junming Xua Jianchun Jianga, Jie Chena and Yunjuan Suna. (a Institute of Chemical
Industry of Forest Products, CAF, Nanjing 210042, China). Biofuel production from
catalytic cracking of woody oils. Bioresource Technology, Volume 101(14) (2010): 55865591
The catalytic cracking reactions of several kinds of woody oils have been studied. The products
were analyzed by GC–MS and FTIR and show the formation of olefins, paraffins and carboxylic
acids. Several kinds of catalysts were compared. It was found that the fraction distribution of
product was modified by using base catalysts such as CaO. The products from woody oils
showed good cold flow properties compared with diesel used in China. The results presented in
this work have shown that the catalytic cracking of woody oils generates fuels that have physical
and chemical properties comparable to those specified for petroleum based fuels.
Keywords: Biofuel; Woody oils; Catalytic cracking
R.S. Prakashama, T. Sathisha and P. Brahmaiaha. (a Bioengineering and Environmental
Centre, Indian Institute of Chemical Technology, Hyderabad 500 607, India). Biohydrogen
production process optimization using anaerobic mixed consortia: A prelude study for use
of agro-industrial material hydrolysate as substrate. Bioresource Technology, Volume
101(14) (2010): 5708-5711
Efficient biohydrogen production from lignocellulosic hydrolysate assumes considerable
practical and academic importance. The impact of glucose to xylose ratio, medium pH, inoculum
size and age on biohydrogen production indicated that glucose to xylose ratio is the critical
parameter for effective H2production compared to either pure glucose or xylose as carbon
source. Inoculum size and its age contributed more than 70% to overall H2 production and
revealed significance at individual as well as interactive level. Maximum interaction of 39% and
32% was noticed with inoculum size and its age vs. glucose to xylose ratio (2:3), respectively.
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The H2 production yield enhanced from 140 to 357 ml/g substrate upon statistical optimization
revealing >240% improvement.
Keywords: Biohydrogen; Anaerobic fermentation; Glucose:xylose ratio; Process optimization;
Taguchi methodology
Hui Teng Tana, Keat Teong Leea, and Abdul Rahman Mohameda. (a School of Chemical
Engineering, Universiti Sains Malaysia, Engineering Campus, Seri Ampangan, 14300
Nibong Tebal, Pulau Pinang, Malaysia). Second-generation bio-ethanol (SGB) from
Malaysian palm empty fruit bunch: Energy and exergy analyses. Bioresource Technology,
Volume 101(14) (2010): 5719-5727
Recently, second-generation bio-ethanol (SGB), which utilizes readily available lignocellulosic
biomass has received much interest as another potential source of liquid biofuel comparable to
biodiesel. Thus the aim of this paper is to determine the exergy efficiency and to compare the
effectiveness of SGB and palm methyl ester (PME) processes. It was found that the production
of bio-ethanol is more thermodynamically sustainable than that of biodiesel as the net exergy
value (NExV) of SGB is 10% higher than that of PME. Contrarily, the former has a net energy
value (NEV) which is 9% lower than the latter. Despite this, SGB is still strongly recommended
as a potential biofuel because SGB production can help mitigate several detrimental impacts on
the environment.
Keywords: Second-generation bio-ethanol; Lignocellulosic biomass; Exergy; Biofuel; Palm
methyl ester
Aijie Wanga, Dan Suna, Nanqi Rena, Chong Liua, Wenzong Liua, Bruce E. Loganb and WeiMin Wuc. (a State Key Laboratory of Urban Water Resource and Environment, Harbin
Institute of Technology (SKLUWRE, HIT), Harbin 150090, PR China, b Department of
Civil and Environmental Engineering, The Pennsylvania State University, University Park,
PA 16802, United States, c Department of Civil and Environmental Engineering, Stanford
University, Stanford, CA 94305-4020, United States). A rapid selection strategy for an
anodophilic consortium for microbial fuel cells. Bioresource Technology, Volume 101(14)
(2010): 5733-5735
A rapid selection method was developed to enrich for a stable and efficient anodophilic
consortium (AC) for microbial fuel cells (MFCs). A biofilm sample from a microbial electrolysis
cell was serially diluted up to 10−9 in anaerobic phosphate buffer solution and incubated in an
Fe(III)-acetate medium, and an Fe(III)-reducing AC was obtained for dilutions up to 10−6. The
activity of MFC inoculated with the enrichment AC was compared with those inoculated with
original biofilm or activated sludge. The power densities and Coulombic efficiencies of the AC
(226 mW/m2, 34%) were higher than those of the original biofilm(209 mW/m2, 23%) and
activated sludge (192 mW/m2, 19%). The start-up period of the AC (60 h) was also shorter than
those obtained with the other inocula (biofilm, 95 h; activated sludge, 300 h). This indicated that
such a strategy is highly efficient for obtaining an anodophilic consortium for improving the
performance of an MFC.
Keywords: Anodophilic consortium
reduction; Microbial fuel cell(MFC)
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Farid Talebniaa, Dimitar Karakashev a and Irini Angelidakia. (a Department of
Environmental Engineering, Building 113, Technical University of Denmark, Lyngby 2800,
Denmark). Production of bioethanol from wheat straw: An overview on pretreatment,
hydrolysis and fermentation. Bioresource Technology, Volume 101(13) (2010): 744-4753
Wheat straw is an abundant agricultural residue with low commercial value. An attractive
alternative is utilization of wheat straw for bioethanol production. However, production costs
based on the current technology are still too high, preventing commercialization of the process.
In recent years, progress has been made in developing more effective pretreatment and
hydrolysis processes leading to higher yield of sugars. The focus of this paper is to review the
most recent advances in pretreatment, hydrolysis and fermentation of wheat straw. Based on the
type of pretreatment method applied, a sugar yield of 74–99.6% of maximum theoretical was
achieved after enzymatic hydrolysis of wheat straw. Various bacteria,yeasts and fungi have been
investigated with the ethanol yield ranging from 65% to 99% of theoretical value. So far, the
best results with respect to ethanol yield, final ethanol concentration and productivity were
obtained
with
the
native
non-adapted Saccharomyses
cerevisiae. Some
recombinant bacteria andyeasts have shown promising results and are being considered for
commercial scale-up. Wheat straw biorefinery could be the near-term solution for clean, efficient
and economically-feasible production of bioethanol as well as high value-added products.
Keywords: Wheat straw; Ethanol; Pretreatment; Enzymatic hydrolysis; Fermentation
C.A. Cardonaa, J.A. Quinteroa and I.C. Paza. (a Departamento de Ingeniería Química,
Universidad Nacional de Colombia Sede Manizales, Cra. 27 No. 64-60, Manizales,
Colombia). Production of bioethanol from sugarcane bagasse: Status and perspectives.
Bioresource Technology, Volume 101(13) (2010): 4754-4766
Lignocellulosic biomass is considered as the future feedstock for ethanol production because of
its low cost and its huge availability. One of the major lignocellulosic materials found in great
quantities to be considered, especially in tropical countries, is sugarcane bagasse (SCB). This
work deals with its current and potential transformation to sugars and ethanol, considering
pretreatment technologies, detoxification methods and biological transformation. Some
modeling aspects are exposed briefly. Finally stability is discussed for considering the high
nonlinear phenomena such as multiplicity and oscillations, which make more complex the
control as a result of the inhibition problems during fermentation when furfuraland formic
acid from SCB hydrolysis are not absent.
Keywords: Sugarcane bagasse; Ethanol; Pretreatment; Lignocellulosic; Stability
Parameswaran Binoda, Raveendran Sindhua, Reeta Rani Singhaniaa, Surender Vikrama,
Lalitha Devia, Satya Nagalakshmia, Noble Kuriena, Rajeev K. Sukumarana and Ashok
Pandeya. (a Centre for Biofuels, National Institute for Interdisciplinary Science and
Technology, CSIR, Trivandrum 695 019, India). Bioethanol production from rice straw:
An overview. Bioresource Technology, Volume 101(13) (2010): 4767-4774
Rice straw is an attractive lignocellulosic material for bioethanol production since it is one of the
most abundant renewable resources. It has several characteristics, such as high cellulose and
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hemicelluloses content that can be readily hydrolyzed into fermentable sugars. But there occur
several challenges and limitations in the process of converting rice straw to ethanol. The
presence of high ash and silica content in rice straw makes it an inferior feedstock
for ethanol production. One of the major challenges in developing technology for bioethanol
production from rice straw is selection of an appropriate pretreatment technique. The choice of
pretreatment methods plays an important role to increase the efficiency of enzymatic
saccharification thereby making the whole process economically viable. The present review
discusses the available technologies for bioethanol production using rice straw.
Keywords: Rice straw; Pretreatment; Bioethanol; Lignocellulosic biomass
F.M. Gírioa, C. Fonsecaa, F. Carvalheiroa, L.C. Duartea, S. Marquesa and R. BogelŁukasika. (a Laboratório Nacional de Energia e Geologia, I.P., Unidade de Bioenergia,
Estrada do Paço do Lumiar 22, 1649-038, Lisboa, Portugal). Hemicelluloses for
fuel ethanol: A review. Bioresource Technology, Volume 101(13) (2010): 4775-4800
Hemicelluloses currently represent the largest polysaccharide fraction wasted in most
cellulosic ethanolpilot and demonstration plants around the world. The reasons are based on the
hemicelluloses heterogeneous polymeric nature and their low fermentability by the most
common industrial microbial strains. This paper will review, in a “from field to fuel” approach
the various hemicelluloses structures present in lignocellulose, the range of pre-treatment and
hydrolysis options including the enzymatic ones, and the role of different microbial strains on
process integration aiming to reach a meaningful consolidated bioprocessing. The recent trends,
technical barriers and perspectives of future development are highlighted.
Keywords: Fuel ethanol; Hemicelluloses; Consolidated bioprocessing; Biomass pre-treatments;
Cell factories
Jun-Seok Kima, Soon-Chul Parkb, Jin-Woo Kimc, Jae Chan Parkc, Sung-Min Parkc and
Jin-Suk Leeb. (a Department of Chemical Engineering, Kyonggi University, Suwon 443-760,
Republic of Korea, b Bioenergy Research Center, Korea Institute of Energy Research,
Daejeon 305-343, Republic of Korea, c Samsung Advanced Institute of Technology, Yongin
446-712, Republic of Korea). Production of bioethanol from lignocellulose: Status and
perspectives in Korea. Bioresource Technology, Volume 101(13) (2010): 4801-4805
The current status and challenges associated with the production and utilization of cellulosic
ethanol in Korea are reviewed in this paper. Cellulosic ethanol has emerged as a promising
option for mitigating Korea’s CO2 emissions and enhancing its energy security. Korea’s limited
biomass resources is the most critical barrier to achieving its implementation targets for
cellulosic ethanol. Efforts to identify new suitable biomass resources for cellulosic ethanol
production are ongoing and intensive. Aquatic biomasses including macroalgae and plantation
wastes collected in the Southeast Asia region have been found to have great potential as
feedstocks for the production of cellulosic ethanol. R&D explorations into the development of
technologies that can convert biomass materials to ethanol more efficiently also are underway. It
is expected that cellulosic ethanol will be in supply from 2020 and that, by 2030, its use will
have effectively reduced Korea’s total gasoline consumption by 10%.
Keywords: Cellulosic ethanol; New resources; Pretreatment; Continuous fermentation; Fuel
distribution infrastructure
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W.E. Mabeea, and J.N. Saddlerb. (a School of Policy Studies and Department of Geography,
Queen’s University, Canada, b Forest Products Biotechnology, Faculty of Forestry,
University of British Columbia, Canada). Bioethanol from lignocellulosics: Status and
perspectives in Canada. Bioresource Technology, Volume 101(13) (2010): 4806-4813
Canada has invested significantly in the development of a domestic bioethanol industry, and it is
expected that bioethanol from lignocellulosics will become more desirable to the industry as it
expands. Development of the Canadian industry to date is described in this paper, as are
examples of domestic research programs focused on both bioconversion and thermochemical
conversion to generate biofuels from lignocellulosic biomass. The availability of lignocellulosic
residues from agricultural and forestry operations, and the potential biofuel production
associated with these residues, is described. The policy tools used to develop the domestic
bioethanol industry are explored. A residue-based process could greatly extend the potential of
the bioethanol industry in Canada. It is estimated that bioethanol production from residual
lignocellulosic feedstocks could provide up to 50% of Canada’s 2006 transportation fuel
demand, given ideal conversion and full access to these feedstocks. Utilizing lignocellulosic
biomass will extend the geographic range of the bioethanol industry, and increase the stability
and security of this sector by reducing the impact of localized disruptions in supply. Use of
disturbance crops could add 9% to this figure, but not in a sustainable fashion. If pursued
aggressively, energy crops ultimately could contribute bioethanol at a volume double that of
Canada’s gasoline consumption in 2006. This would move Canada towards greater
transportation fuel independence and a larger role in the export of bioethanol to the global
market.
Keywords: Bioethanol; Lignocellulosic feedstock availability; Biofuel policy; Biofuel
implementation; Canada
Xu Fanga, Yu Shena, Jian Zhaoa, Xiaoming Baoa and Yinbo Qua. (a State Key Laboratory
of Microbial Technology, and National Glycoengineering Research Center, Shandong
University, 27 Shanda-nan Road, Jinan, Shandong 250100, China). Status and prospect of
lignocellulosic bioethanol production in China. Bioresource Technology, Volume 101(13)
(2010): 4814-4819
As a developing country with the largest population, China faces a serious challenge in
satisfying its continuously increasing energy demand, especially for liquid fuel. Bioethanol
production from lignocellulosic material is a potential and feasible method to solve the many
problems in China, and it was supported by the Chinese government. Many research projects in
China on lignocellulosics ethanol production have been carried out. After more than 30 years of
research, several pilot scale facilities have been constructed. This review focuses on the recent
research activities and developments in lignocellulosic ethanol production during the past decade
in China. As case study, a corncob biorefinery process is introduced.
Keywords: Bioethanol production; Lignocellulosic biomass; Pretreatment; Cellulase production;
Hydrolysis and fermentation
Carlos Ricardo Soccola, Luciana Porto de Souza Vandenberghea, Adriane Bianchi Pedroni
Medeirosa, Susan Grace Karpa, b, Marcos Buckeridgec, Luiz Pereira Ramosd, Ana Paula
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Pitarelo d, Viridiana Ferreira-Leitãoe, Leda Maria Fortes Gottschalkf, Maria Antonieta
Ferrarag, Elba Pinto da Silva Bonf, Lidia Maria Pepe de Moraesh, Juliana de Amorim
Araújoh and Fernando Araripe Gonçalves Torresh. (a Bioprocess Engineering and
Biotechnology Department, Federal University of Paraná (UFPR), Curitiba, PR, Brazil,
b
SENAI-PR, R. Sen. Accioly Filho, 250, CIC-Curitiba, PR, Brazil, c Department of
Botany, Institute of Biosciences, University of São Paulo, Rua do Matão 277, São Paulo,
SP, Brazil, d Department of Chemistry, Federal University of Paraná (UFPR), CEP 81531970, Curitiba, PR, Brazil, e National Institute of Technology, Ministry of Science and
Technology, Av. Venezuela, 82 Sala 302, CEP 20081-312, Rio de Janeiro, RJ, Brazil,
f
Chemistry Institute, Federal University of Rio de Janeiro, Av. Athos da Silveira Ramos,
149, Centro de Tecnologia, Bloco A, 5° andar, Sala 539, CEP 21941-909, Rio de Janeiro,
RJ, Brazil, g Far-Manguinhos/FIOCRUZ. Rua Sizenando Nabuco, 100 Manguinhos, CEP
21041-250, Rio de Janeiro, RJ, Brazil, h Centro de Biotecnologia Molecular, Universidade
de Brasília, CEP 70910-900, Brasília, DF, Brazil). Bioethanol from lignocelluloses: Status
and perspectives in Brazil. Bioresource Technology, Volume 101(13) (2010): 4820-4825
The National Alcohol Program – PróAlcool, created by the government of Brazil in 1975
resulted less dependency on fossil fuels. The addition of 25% ethanol to gasoline reduced the
import of 550 million barrels oil and also reduced the emission CO2 by 110 million tons. Today,
44% of the Brazilian energy matrix is renewable and 13.5% is derived from sugarcane. Brazil
has a land area of 851 million hectares, of which 54% are preserved, including the Amazon
forest (350 million hectares). From the land available for agriculture (340 million hectares), only
0.9% is occupied by sugarcane as energy crop, showing a great expansion potential. Studies have
shown that in the coming years, ethanol yield per hectare of sugarcane, which presently is
6000 L/ha, could reach 10,000 L/ha, if 50% of the produced bagasse would be converted to
ethanol. This article describes the efforts of different Brazilian institutions and research groups
on second generation bioethanol production, especially from sugarcane bagasse.
Keywords: Second generation bioethanol; Brazilian bioethanol program; Sugarcane; Bagasse;
Hydrolysis
Rajeev K. Sukumarana, Vikram Joshua Surendera, Raveendran Sindhua, Parameshwaran
Binoda, Kanakambaran Usha Janua, Kuttavan Valappil Sajnaa, Kuni Parambil
Rajasreea and Ashok Pandeya. (a Centre for Biofuels, Biotechnology Division, National
Institute for Interdisciplinary Science and Technology (CSIR), Trivandrum 695019, India).
Lignocellulosic ethanol in India: Prospects, challenges and feedstock availability.
Bioresource Technology, Volume 101(13) (2010): 4826-4833
India has a pressing need for renewable transportation fuels and bio-ethanol is considered as one
of the most important options. Currently the country mandates use of 5% ethanol blending in
motor gasoline in several states. The ethanol for this is mainly sourced from molasses feedstock,
but this is barely sufficient to meet the current demand. Lignocellulosic biomass is the
alternative but the availability of this resource is poorly documented. Also the technologies for
ethanol production from lignocellulosic biomass are under preliminary stages of development
which warrants extensive R&D in this field. The review discusses the current status of molasses
based ethanol production in India and its limitations, the state of technologies for second
generation ethanol production and the availability of feedstock for bio-ethanol production.
Keywords: Bio-ethanol; Biomass; Lignocellulosic feedstock; Agro-residues; Cellulase
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Chun Sheng Goha, Kok Tat Tana, Keat Teong Leea and Subhash Bhatiaa. (a School of
Chemical Engineering, Universiti Sains Malaysia, Engineering Campus, Seri Ampangan,
14300 Nibong Tebal, Pulau Pinang, Malaysia). Bio-ethanol from lignocellulose: Status,
perspectives and challenges in Malaysia. Bioresource Technology, Volume 101(13) (2010):
4834-484
The present study reveals the perspective and challenges of bio-ethanol production from
lignocellulosic materials in Malaysia. Malaysia has a large quantity of lignocellulosic biomass
from agriculture waste, forest residues and municipal solid waste. In this work, the current status
in Malaysia was laconically elucidated, including an estimation of biomass availability with a
total amount of 47,402 dry kton/year. Total capacity and domestic demand of second-generation
bio-ethanol production in Malaysia were computed to be 26,161 ton/day and 6677 ton/day,
respectively. Hence, it was proven that the country’s energy demand can be fulfilled with bioethanol if lignocellulosic biomass were fully converted into bio-ethanol and 19% of the total
CO2 emissions in Malaysia could be avoided. Apart from that, an integrated national supply
network was proposed together with the collection, storage and transportation of raw materials
and products. Finally, challenges and obstacles in legal context and policies implementation
were elaborated, as well as infrastructures shortage and technology availabilities.
Keywords: Second-generation bio-ethanol; Lignocellulose; Biomass
Edgard Gnansounoua. (a Swiss Federal Institute of Technology, Bioenergy and Energy
Planning Research Group, EPFL ENAC INTER GR-GN, 1015 Lausanne, Switzerland).
Production and use of lignocellulosic bioethanol in Europe: Current situation and
perspectives. Bioresource Technology, Volume 101(13) (2010): 4842-4850
Contrary to the case of the United States where a systematic management of the RD&D on
lignocellulosic ethanol prevails, in Europe the research works remain fragmented despite the
efforts made by the European Union and in few member states. In most of the European
countries, sustainable lignocellulosic resources may not be widely available in the future for
bioethanol production due to the possible competition between several potential usages. Thus the
actual deployment of the lignocellulosic bioethanol in Europe will depend on the opportunity
costs of biomass on one side and on the prices of ethanol and gasoline on the other side. While
the papers on lignocellulosic ethanol often emphasize technology progress, this review paper
also addresses policy measures. It is found that, especially in Europe where security of oil supply
will be lower in long term, the policy instruments should explicitly reward the higher value of
lignocellulosic ethanol compared to first the generation ethanol and gasoline.
Keywords: Second generation bioethanol; Sustainability; Energy substitution; Renewable
energy
P. Alvira a, E. Tomás-Pejóa, M. Ballesterosa and M.J. Negroa. (a CIEMAT, Renewable
Energy Division, Biomass Unit, Avda. Complutense 22, Madrid 28040, Spain).
Pretreatment technologies for an efficient bioethanol production process based on
enzymatic hydrolysis: A review. Bioresource Technology, Volume 101(13) (2010): 48514861
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Biofuel produced from lignocellulosic materials, so-called second generation bioethanol shows
energetic, economic and environmental advantages in comparison to bioethanol from starch or
sugar. However, physical and chemical barriers caused by the close association of the main
components of lignocellulosic biomass, hinder the hydrolysis of cellulose and hemicellulose to
fermentable sugars. The main goal of pretreatment is to increase the enzyme accessibility
improving digestibility of cellulose. Each pretreatment has a specific effect on
the cellulose, hemicellulose and lignin fraction thus, different pretreatment methods and
conditions should be chosen according to the process configuration selected for the subsequent
hydrolysis and fermentation steps. This paper reviews the most interesting technologies
for ethanol production from lignocellulose and it points out several key properties that should be
targeted for low-cost and advanced pretreatment processes.
Keywords: Pretreatment; Bioethanol; Enzymatic hydrolysis
Matjaz Oslaja, Bogomir Murseca and Peter Vindisa. (a University of Maribor, Faculty of
Agriculture and Life Sciences, Pivola 10, Maribor, Slovenia). Biogas production
from maize hybrids. Biomass and Bioenergy, Volume 34(11): 2010): 1538-1545
There is an increasing world wide demand for energy crops and animal manures for biogas
production. This research project was aimed at optimising anaerobic digestion of maize, using a
laboratory digester, and finding out which maturity class of corn and which hybrid of a particular
maturity class produces the highest rate of biogas and biomethane. Also the chemical
composition of gases was studied. The cornhybrids of FAO 300 – FAO 400, FAO 400 – FAO
500 and FAO 500 – FAO 600 maturity class were tested. Experiments took place in the lab for
35 days within four series of experiments with four repetitions according to the method DIN 38
414. Results show that the highest maturity class of corn (FAO 400, FAO 500) increases the
amount of biomethane. The greatest gain of biomethane per hectare according to maturity class
is found with hybrids of FAO 400 (7768.4 Nm3 ha−1) and FAO 500 (7050.1 Nm3 ha−1) maturity
class. Among the corn hybrids of maturity class FAO 300 – FAO 400, the hybrid PR38F70 gives
the greatest production of biomethane per hectare (7646.2 Nm3 ha−1). Among the hybrids of
maturity class FAO 400 – FAO 500, the greatest amount of biomethane was achieved by the
hybrid PIXXIA (9440.6 Nm3 ha−1). Among the hybrids of maturity class FAO 500 – FAO 600
the hybrid CODISTAR (FAO 500) gives the highest production of biomethane
(8562.7 Nm3 ha−1). Production of biomethane varied with corn hybrids from 50 to 60% of
produced biogas.
Keywords: Biogas; Biomethane; Hybrid; Maize
Daniel G. De La Torre Ugartea, Lixia He1, a, Kimberly L. Jensen2, a and Burton C.
English3,a. (a Department of Agricultural & Resource Economics, University of Tennessee,
302 Morgan Hall, Knoxville, TN 37996-4518, USA). Expanded ethanol production:
Implications for agriculture, water demand, and water quality. Biomass and Bioenergy,
Volume 34(11) (2010): 1586-1596
Feedstock production for large scale development of the U.S. ethanol industry and introduction
ofcellulose-to-ethanol technology will require extensive changes in land use and field
management. Hence, this production will likely have significant impact on water demand and
quality. This study compares two ‘what if’ scenarios for attaining a 227.1 hm3 of ethanol by
2030 and 3.8 hm3 of biodiesel by 2012. In the first scenario cellulose-to-ethanol technology is
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introduced in 2012, while in the second scenario the technology is delayed until 2015. Results
show that the timing of introduction of cellulose-to-ethanoltechnology will affect the water use
and water quality related input use in primarily in the eastern part of the nation. Results also
suggest policy emphasis on reduced and no-till practices needs to be complementary to increased
crop residue use.
Keywords: Cellulose-to-Ethanol; Water resources; Panium virgatum; Reduced tillage; Crop
residue use
Nathan Parkera, Peter Tittmannb, Quinn Hartc, Richard Nelsond, Ken Skoge, Anneliese
Schmidtf,Edward Grayf and Bryan Jenkinsg. (a Institute of Transportation Studies,
University of California at Davis, One Shields Avenue, Davis, CA 95616, USA,
b
Department of Geography, University of California at Davis, One Shields Avenue, Davis,
CA 95616, USA, c Department of Land, Air and Water Resources, University of California
at Davis, One Shields Avenue, Davis, CA 95616, USA, d Engineering Extension, KSU
College of Engineering, 133 Ward Hall, Kansas State University, Manhattan, KS 665062508, USA, e Forest Products Laboratory, One Gifford Pinchot Drive, Madison, WI 53726,
USA, f The Antares Group Inc., 4351 Garden City Drive, Suite 301, Landover, MD 20785,
USA, g Department of Biological and Agricultural Engineering, University of California at
Davis, One Shields Avenue, Davis, CA 95616, USA). Development of a biorefinery
optimized biofuel supply curve for the Western United States. Biomass and Bioenergy,
Volume 34(11) (2010): 1597-1607
A resource assessment and biorefinery siting optimization model was developed and
implemented to assess potential biofuel supply across the Western United States from
agricultural, forest, urban, and energy crop biomass. Spatial information including feedstock
resources, existing and potential refinery locations and a transportation network model is
provided to a mixed integer-linear optimization model that determines the optimal locations,
technology types and sizes of biorefineries to satisfy a maximum profit objective function
applied across the biofuel supply and demand chain from site of feedstock production to the
product fuel terminal. The resource basis includes preliminary considerations of crop and residue
sustainability. Sensitivity analyses explore possible effects of policy and technology changes. At
a target market price of 19.6 $ GJ−1, the model predicts a feasible production level of 610–1098
PJ, enough to supply up to 15% of current regional liquid transportation fuel demand.
Keywords: Biofuel; Supply assessment; Resource; Supply chain; GIS; Optimization
H. Yamadaa, b, R. Tanakab, O. Sulaimanc, R. Hashimc, Z.A.A. Hamidc, M.K.A. Yahyac, A.
Kosugid, T. Araid,Y. Muratad, S. Nirasawad, K. Yamamotob, S. Oharaa, b, Mohd Nor Mohd
Yusofe, Wan Asma Ibrahime andY. Moria, d. (a Department of Global Agricultural Sciences,
University of Tokyo, 1-1-1, Yayoi, Bunkyo 113-8657, Japan, b Forestry and Forest Products
Research Institute, 1 Matsunosato, Tsukuba, Ibaraki 305-8687, Japan, c School of
Industrial Technology, Universiti Sains Malaysia, 11800, Penang, Malaysia, d Japan
International Research Center for Agricultural Sciences, 1-1, Owashi, Tsukuba, Ibaraki
305-8686, Japan, e Forest Research Institute Malaysia (FRIM), Kepong, 52109 Selangor,
Malaysia). Old oil palm trunk: A promising source of sugars for bioethanol production.
Biomass and Bioenergy, Volume 34(11) (2010): 1608-1613
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Oil palm trees are replanted at an interval of approximately 25 years because of decreased oil
productivity of old trees. Consequently the felled trunks are the enormous amount of biomass
resources in the palm oil producing countries such as Malaysia and Indonesia. In this report, we
found that the felled oil palm trunk contains large quantity of sap, which accounts for
approximately 70% of the whole trunk weight, and that sugars existing in the sap increased
remarkably during storage after logging. Total sugar in the sap increased from 83 mg ml−1 to
153 mg ml−1, the concentration comparable to that of sugar cane juice, after 30 days of storage,
followed by the gradual decrease. The sugars contained in the sap wereglucose, sucrose, fructose
and galactose, all of which are fermentable by ordinary industrial yeast strains. The results
indicate that old oil palm trunk becomes a promising source of sugars by proper aging after
logging and, thus, its sap can be a good feedstock for bioethanol.
Keywords: Elaeis guineensis; Trunk; Sap; Sugar; Ethanol
John Ruanea, Andrea Sonninob and Astrid Agostinic. (a FAO Working Group on
Biotechnology, UN Food and Agriculture Organization (FAO), Viale delle Terme di
Caracalla, 00153 Rome, Italy, b FAO Office of Knowledge Exchange, Research and
Extension, UN Food and Agriculture Organization (FAO), Viale delle Terme di Caracalla,
00153 Rome, Italy, c FAO Investment Centre, UN Food and Agriculture Organization
(FAO), Viale delle Terme di Caracalla, 00153 Rome, Italy). Bioenergy and the potential
contribution of agricultural biotechnologies in developing countries. Biomass and
Bioenergy, Volume 34(10) (2010): 1427-1439
We provide an overview of the current status of bioenergy development, focusing on first- and
second-generation liquid biofuels, considering drivers of growth and risks that have raised
concerns over recent years. We also describe the main areas where biotechnologies are being, or
can be, applied for production of first- and second-generation biofuels as well as microalgal
biodiesel and biogas. Greatest attention is paid to second-generation biofuels in the review
because of the large expectations they have created and because of the significant role that
biotechnology applications are likely to play in their development. We close with some specific
considerations regarding applying biotechnologies for bioenergy development in developing
countries.
Keywords: Bioenergy; Biotechnology; Developing countries
Abbreviations: CBP, Consolidated bioprocessing; EU, European Union; FTL, Fischer-Tropsch
liquid; GHGs, Greenhouse gases; GM, Genetically modified; GMOs, Genetically modified
organisms; IPR, Intellectual property rights; LC, lignocellulosic; OECD, Organisation for
Economic
Cooperation
and
Development;
R&D,
Research
and
development; TAGs, Triacylglycerols
Svetlana
Nikolića, Ljiljana
Mojovića, Dušanka
Pejinb, Marica
Rakina and Maja
a
a
Vukašinović . ( Faculty of Technology and Metallurgy, University of Belgrade,
Karnegijeva 4, 11000 Belgrade, Serbia, b Faculty of Technology, University of Novi Sad,
Bulevar Cara Lazara 1, 21000 Novi Sad, Serbia). Production of bioethanol from corn meal
hydrolyzates by free and immobilized cells of Saccharomyces cerevisiaevar. Ellipsoideus.
Biomass and Bioenergy, Volume 34(10) (2010): 1449-1456
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The ethanol fermentation of enzymatically obtained corn meal hydrolyzates by free and
immobilizedSaccharomyces cerevisiae var. ellipsoideus yeast in a batch system was studied. The
initial glucose and inoculum concentration and the time required for the
efficient ethanol production were optimized taking into account parameters such
as ethanol concentration, ethanol yield and volumetric productivity. Theyeast cells were
immobilized in Ca-alginate by electrostatic droplet generation method. An optimal initial
inoculum concentration of 2% (v v−1) and optimal fermentation time of 38 h for both
immobilized and freeyeasts were determined. Optimal initial glucose concentrations of 150 and
176 g l−1 for free and immobilized system were achieved, respectively. The immobilized
cell system was superior to the free cell system since higher ethanol tolerance and productivity
and lower substrate inhibition were detected.
Keywords: Corn ethanol; Zea
Immobilization; Ca-alginate

mays; Saccharomyces

cerevisiae var. ellipsoideus;

Jhosianna P.V. da Silvaa, Tatiana M. Serra a, Marcelo Gossmannb, Carlos R. Wolfb, Mario
R. Meneghettiband Simoni M.P. Meneghettia. (a Universidade Federal de Alagoas, Instituto
de Química e Biotecnologia, Laboratório de Oleoquímica, Maceió, Alagoas, CEP 57072970, Brazil, b Universidade Luterana do Brasil, Instituto de Química, Canoas, Rio Grande
do Sul, CEP 92420-280, Brazil). Moringa oleifera oil: Studies of characterization and
biodiesel production. Biomass and Bioenergy, Volume 34(10) (2010): 1527-1530
This work describes studies with the seeds of Moringa oleifera (MO), obtained in the northeast
of Brazil, evaluating some properties and chemical composition of the oil, as well any potential
application in biodiesel production. The studied physicochemical properties of the MO biodiesel,
suggest that this material may be used as fuel in diesel engines, mainly as a mixture to
petrodiesel.
Keywords: Biodiesel; Transesterification; Moringa oleifera; Methanolysis
Shanta Satyanarayana, Ramakantb and Shivayogib. (a Formerly Deputy Director, WWT
Division, NEERI, Nagpur 400 020, India, b Formerly Project Fellow, WWT Division,
NEERI, Nagpur 400 020, India). Biogas production enhancement by soya sludge
amendment in cattle dung digesters. Biomass and Bioenergy, Volume 34(9) (2010): 12781282
Biogas energy production from cattle dung is an economically feasible and eco-friendly in
nature. But dependence only on cattle dung is a limiting factor. Rich nitrogen containing
substrate addition to extra carbohydrate digester like cattle dung could improve the biogas
production. Detailed performance of the digesters at different ratios of cattle dung and soya
sludge has been discussed in this paper considering the cold countries climate. Soya sludge
substrate not only has high nitrogen content of 4.0–4.8% but it also has high percentage of
volatile solids content in the range of 97.8–98.8%. Soya sludge addition also improved the
manurial value of the digested slurry and also improved the dewater-ability of the sludge.
Results indicated an increment of 27.0% gas production at 25.0% amendment of soya sludge in
non-homogenized cattle dung (NCD) digester. The amount of gas production increased to 46.4%
in case of homogenized cattle dung (HCD) with respect to NCD feed at the same amendment.

Abstract Vol. No. 17, June 2010

181

Department of Environmental Science, KU

Keywords: Cattle dung; Amendment; Soya sludge; Anaerobic; Biogas
Lijing Gaoa, Guangyuan Tenga, Guomin Xiao a and Ruiping Weia. (a School of Chemistry
and Chemical Engineering, Southeast University, Nanjing, 211189, P.R. China). Biodiesel
from palm oil via loading KF/Ca–Al hydrotalcitecatalyst. Biomass and Bioenergy, Volume
34(9) (2010): 1283-1288
The solid base catalyst KF/Ca–Al hydrotalcite was obtained from Ca–Al layered double
hydroxides and successfully used in the transesterification of methanol with palm oil to produce
biodiesel. With the load of KF, the activity of Ca–Al mixed-oxides had been improved much.
For the mass ratio 80 wt.%(KF·6H2O to Ca–Al mixed-oxides) catalyst, under the optimal
condition: 338 K, catalyst amount 5%(wt./wt. oil) and methanol/oil molar ratio 12:1, after 5 h
reaction, the fatty acid methyl esters yield could reach 97.98%; for the mass ratio
100 wt.%(KF·6H2O to Ca–Al mixed-oxides) ones, under the same reaction condition, only
needed 3 h to get the FAME yield of 99.74%, and even only reacted 1 h, the FAME yield could
obtain 97.14%.
Keywords: Biodiesel; Transesterification; Solid base; Elaeis guineensis
Suresh Chauhana. (a The Energy and Resources Institute, Darbari Seth Block, India
Habitat Centre, Lodhi Road, New Delhi-110003, India). Biomass resources assessment for
power generation: A case study from Haryana state, India. Biomass and Bioenergy,
Volume 34(9) (2010): 1300-1308
India generates over 370 million tonnes of biomass every year. In addition to the direct
harvesting fromplants, biomass is also produced as a by product in many agro based industries
such as rice husk fromrice mill, saw dust from saw mill, bagasse from sugar mills etc. It has been
estimated that about 17 GW of power can be generated through cogeneration, combustion and
gasification routes from the available biomass. However, for this potential to be realized, data on
production, present usage patterns, prices and seasonal fluctuation on biomass is essentially
required. The present article is based on the resource assessment of non-plantation surplus
biomass with a view to using it for energy production and its utilization in the state of Haryana,
India.
Being an agricultural state, Haryana has a huge potential of biomass availability in the form of
crop residue and saw dust. In the agricultural sector, a total 24.697 Mt y−1 of residue is
generated, of which 71% is consumed in various domestic and commercial activities within the
state. While in agro based industrial sector, a total of 646 kt y−1 of sawdust is generated, of
which only 6.65% is consumed in the state. Of the total generated biomass in the state, 45.51% is
calculated as basic surplus, 37.48% as productive surplus and 34.10% as net surplus. The power
generation potential from all these three categories of surplus biomass is 1.499 GW, 1.227 GW
and 1.120 GW respectively.
Keywords: Biomass; Surplus; MNERS; HAREDA; Taluka
Berna Kavacika and Bahattin Topaloglua. (a Department of Environmental Engineering,
Ondokuz Mayis University, Kurupelit, 55139 Samsun, Turkey). Biogas production from
co-digestion of a mixture of cheese whey and dairy manure. Biomass and Bioenergy,
Volume 34(9) (2010): 1321-1329
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In this study, daily amount of biogas of different mixtures of cheese whey and dairy manure,
rates of production of methane, removal efficiencies of chemical oxygen demand (COD), total
solid (TS) matter and volatile solid (VS) matter from the mixtures were investigated at 25 and
34 °C. In the experimental studies, two different solid matter rates (8% and 10%) were studied.
The hydraulic retention times (HRTs) were 5, 10 and 20 days. Removal efficiencies and amount
of biogas produced in each HRT were determined. Maximum daily biogas production was
obtained as 1.510 m3 m−3 d−1 at HRT of 5 days in the mixture containing 8% total solid matters
at 34 °C and the methane production rate was around 60 ± 1% in all experiments. Maximum
removal efficiencies for TS, VS and COD were found as 49.5%, 49.4% and 54%, respectively at
HRT of 10 days in the mixture containing 8% total solid matters at 34 °C.
Keywords: Cheese whey; Co-digestion; Dairy manure; Biogas; Acidifying
S. Robraa, R. Serpa da Cruzb, A.M. de Oliveirab, J. A. Almeida Netoa and J.V. Santosb.
(a Departamento de Ciências Agrárias e Ambientais, Universidade Estadual de Santa Cruz,
Rod. Ilhéus/Itabuna km 16 s/n, CEP 45662-000 Ilhéus, Bahia, Brazil, b Departamento de
Ciências Exatas e Tecnológicas, Universidade Estadual de Santa Cruz, Rod. Ilhéus/Itabuna
km 16 s/n, CEP 45662-000 Ilhéus, Bahia, Brazil). Generation of biogas using
crude glycerin from biodiesel production as a supplement to cattle slurry. Biomass and
Bioenergy, Volume 34(9) (2010): 1330-1335
The influence of crude glycerin on biogas production and methane content of the produced
biogas was studied, when added to cattle slurry. The experimental design consisted of 5% wt
(Gli 5), 10% wt (Gli 10), and 15% wt (Gli 15) of crude glycerin added to cattle slurry, and one
control digester without addition of crude glycerin. Anaerobic digestion was carried out in 4
laboratory size CSTR-type biogas digesters with a working volume of 3 L, in semi-continuous
regime at mesophilic conditions, over a period of 10 weeks. The highest biogas yields
(825.3 mL g−1 and 825.7 mL g−1, respectively) relative to mass of volatile compounds added,
were produced by the treatments Gli 5 and Gli 10. The control treatment produced 268.6 mL g−1,
whereas the treatment Gli 15 produced 387.9 mL g−1. This low value was due to the breakdown
of the process. Compared to the control, methane contents was increased by 9.5%, 14.3%, and
14.6%, respectively, for the treatments Gli 5, Gli 10, and Gli 15.
Keywords: Co-digestion; Biodigestion; Methane; Biofuel
Ingeborg Callesena, Poul Erik Grohnheitb and Hanne Østergårda. (a Biosystems Division,
Risø National Laboratory for Sustainable Energy, Technical University of Denmark –
DTU, Building 301, P.O. Box 49, Frederiksborgvej 399, DK-4000 Roskilde, Denmark,
b
Systems Analysis Division, Risø National Laboratory for Sustainable Energy, Technical
University of Denmark – DTU, Building 110, P.O. Box 49, Frederiksborgvej 399, DK-4000
Roskilde, Denmark). Optimization of bioenergy yield from cultivated land in Denmark.
Biomass and Bioenergy, Volume 34(9) (2010): 1348-1362
A cost minimization model for supply of starch, oil, sugar, grassy and woody biomass for
bioenergy in Denmark was developed using linear programming. The model includes biomass
supply from annual crops on arable land, short rotation forestry (willow) and plantation forestry.
Crop area distributions were simulated using cost data for year 2005. Five scenarios with
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different constraints, e.g. on food and feed supply and on nitrogen balance were considered
focusing on: a) constraints as the year 2005, b) landscape aesthetics and biodiversity c)
groundwater protection, d) maintaining current food and feed production, or e) on
site carbon sequestration. In addition, two oil price levels were considered. The crop area
distributions differed between scenarios and were affected by changing fossil oil prices up to
index 300 (using 55$ per barrel in 2005 as index = 100). The bioenergy supply (district heating,
electric power, biogas, RME or bioethanol) varied between 56 PJ in the “2005” scenario at oil
index 100 and 158 PJ at oil index 300 in the groundwater scenario. Our simple model
demonstrates the effect of prioritizing multiple uses of land resources for food, feed or
bioenergy, while maintaining a low nitrogen load to the environment. In conclusion, even after
drastic landuse changes the bioenergy supply as final energy will not exceed 184 PJ annually
(including 26 PJ processed biowaste sources) by far lower than the annual domestic total energy
consumption ranging between 800 and 850 PJ yr−1 .
Keywords: Bioenergy supply; Biomass feedstock; Cost minimization model; Landuse; Linear
programming;Nitrogen load
Malle Mandrea, Henn Pärna, Jaan Klõšeikoa, Morten Ingerslevb, Inge Stupakb, Margus
Körtc andKeddy Paasrandc. (a Department of Ecophysiology, Institute of Forestry and
Rural Engineering, Estonian University of Life Sciences, Viljandi mnt. 18B, 11216 Tallinn,
Estonia, b Forest & Landscape Denmark, University of Copenhagen, Hoersholm, Kongevej
11, DK-2970 Hoersholm, Denmark, c Estonian Environmental Research Centre, Marja 4D,
10617 Tallinn, Estonia). Use of biofuel ashes for fertilisation of Betula pendulaseedlings on
nutrient-poor peat soil. Biomass and Bioenergy, Volume 34(9) (2010):1384-1392
Short-term effects of different doses (0.25; 0.5 and 1.0 kg m−2) of wood ash (WA), peat ash (PA)
and their mixture (MA) applied to peat substrate on the mineral composition and growth
of seedlings of Betulapendula were investigated. The experiments were conducted with 1-yearold seedlings planted in vegetation pots. The pH of the substrate was increased by 0.4–0.9 units
during the vegetation period compared to the control. The peat substrate was poor in nutrients,
except N. The substrate treated with WA had higher concentrations of K, Mg, Mn, Fe, P, Zn, Cr
and Pb, but a lower N concentration compared to the control. The substrate treated with PA had
higher concentrations of Ca, Mg, N and P. The concentrations in the MA treatment were
intermediate between WA and PA. The ashes increased K and lowered the concentration of Ca.
A decrease in N in seedlings was found under the influence of WA and MA. An increase in K
and P was found in all compartments of seedlings, while the concentrations of Ca, Mg, Cu, Zn,
Cd and Cr in seedlings were affected irregularly depending on types and doses of ashes used.
The uptake of Cd, Cr and Pb did not reach phytotoxic levels; however, increased concentrations
of Cd and Pb were found in roots. A positive influence of ash application on growth was found.
The heights and root collar diameters of all ash-fertilised treatments exceeded those of the
control seedlings in most cases.
Keywords: Biofuel ashes; Peat soil; Betula pendula; Mineral element; Height growth
Mirosław Mleczeka, Paweł Rutkowskib, Iwona Rissmanna, Zygmunt Kaczmarekc, Piotr
Golinskia,Kinga
Szentnera, Katarzyna
StraŜyńskab and Agnieszka
Stachowiakb.
a
( University of Life Sciences in Poznan, Department of Chemistry, Wojska Polskiego 75,
60-625 Poznan, Poland, b University of Life Sciences in Poznan, Department of Silviculture,
Wojska Polskiego 69, 60-625 Poznan, Poland, c Institute of Plant Genetics, Polish Academy
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of Sciences, Strzeszynska 34, 60-479 Poznan, Poland). Biomass productivity and
phytoremediation potential ofSalix alba and Salix viminalis. Biomass and Bioenergy,
Volume 34(9) (2010): 1410-1418
The aim of this work was to determine selected Salix clones’ capacities for biomass production
and accumulation of heavy metal ions. Determination of the relationship between sorption of
metals and biomass productivity was a further purpose of this study.
Eight Salix viminalis cultivars and one Salix albacultivar were analyzed. The taxa characterized
by greatest biomass production were S. alba var. Chermesina and S. viminalis ‘1056’
(respectively 6.8 and 4.3 kg of fresh mass per shrub per year).
The results have revealed significant differences among clones. The clones most effective in
accumulating all five metals were S. viminalis ‘1154’ and ‘1054’. The studied Salix population
was significantly diverse as regards accumulation efficiency. The differences between the
highest and lowest heavy metal content in extreme clones were for: Cd 84%, Cu 90%, Hg 167%,
Pb 190% and Zn 36%. At the same time, significant differences were observed in Salix structure.
The greatest cellulose content was observed in S. viminalis ‘Sprint’ (49.69%) and the lowest
in S. viminalis ‘1059’ (42.09%).
Keywords: Accumulation; Biomass; Heavy metals; Salix clone; Soil
Abbreviations: BAF, bioaccumulation factor; Hyperaccumulator plant, metallophyte that
accumulates an exceptionally high level of a metal to a specified concentration or to a specified
multiple of the concentration found in non-accumulators; PAH, polycyclic aromatic
hydrocarbons; PCB, polychlorinated biphenyl; Phytoremediation, use of plants to accumulate,
remove or render harmless toxic compounds contaminating the environment; TPH, total
petroleum hydrocarbon
Dave Timmonsa and César Viteri Mejíaa. (a Department of Resource Economics, University
of Massachusetts, 80 Campus Center Way, Amherst, MA 01003-9246, USA). Biomass
energy from wood chips: Diesel fuel dependence?. Biomass and Bioenergy, Volume 34(9)
(2010): 1419-1425
Most renewable energy sources depend to some extent on use of other, non-renewable sources.
In this study we explore use of diesel fuel in producing and transporting woody biomass in the
state of New Hampshire, USA. We use two methods to estimate the diesel fuel used in woody
biomass production: 1) a calculation based on case studies of diesel consumption in different
parts of the wood chip supply chain, and 2) to support extrapolating those results to a regional
system, an econometric study of the variation of wood-chip prices with respect to diesel fuel
prices. The econometric study relies on an assumption of fixed demand, then assesses variables
impacting supply, with a focus on how the price of diesel fuel affects price of biomass supplied.
The two methods yield similar results. The econometric study, representing overall regional
practices, suggests that a $1.00 per liter increase in diesel fuel price is associated with a
$5.59 per Mg increase in the price of wood chips. On an energy basis, the diesel fuel used
directly in wood chip production and transportation appears to account for less than 2% of the
potential energy in the wood chips. Thus, the dependence of woody biomass energy production
on diesel fuel does not appear to be extreme.
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Keywords: Woody biomass; Wood chips; Biomass transportation; Net energy ratio; Biomass
electricity
Sukumar Puhana, N. Saravananb, G. Nagarajanc and N. Vedaramand. (a Department of
Mechanical Engineering, Veltech Engineering college, Avadi, Chennai, India, b ERC
Engines, Tata Motors, Pimpri, Pune, India, c Department of Mechanical Engineering,
Anna University, Chennai, India, d Chemical Engineering Division, Central Leather
Research Institute, Adyar, Chennai, India, Received 20 January 2008). Effect of biodiesel
unsaturated fatty acid on combustion characteristics of a DI compression ignition engine.
Biomass and Bioenergy, Volume 34(8) (2010): 1079-1088
Several research works have been carried out on biodiesel combustion, performance and
emissions till today. But very few studies have been made about the chemistry of biodiesel that
affects the diesel engine operation. Biodiesel is derived from vegetable oil or animal fats, which
comprises of several fatty acids with different chain length and bonding. The present work
focuses on the effect of biodiesel molecular weight, structure (Cis & Trans), and the number of
double bonds on the diesel engine operation characteristics. Three types of biodiesel with
different molecular weight and number of double bond were selected for the experimental
studies. The biodiesels were prepared and analyzed for fuel properties according to the
standards. A constant speed diesel engine, which develops 4.4 kW of power, was run with
biodiesels and its performance was compared with diesel fuel. The results show that Linseed oil
methyl ester with high linolenic (unsaturated fatty acid ester) does not suit best for diesel engine
due to high oxides of nitrogen emission and low thermal efficiency.
Keywords: Linum
usitatissimum; Cocos
Combustion; Performance; Emission

nucifera; Jatropha

integerrima Compacta;

Prakash C. Jenaa, Hifjur Raheman a, G.V. Prasanna Kumara and Rajendra Machavarama.
(a Agricultural and Food Engineering Department, Indian Institute of Technology,
Kharagpur 721302, India). Biodiesel production from mixture of mahua and simarouba
oils with high free fatty acids. Biomass and Bioenergy, Volume 34(8) (2010): 1108-1116
A suitable process comprising acid pretreatment followed by main base transesterification
reaction was developed to produce biodiesel from mixture of Mahua (M) and Simarouba (S) oils
with high free fatty acids (FFA). The acid pretreatment reduced the high FFAs of the mixture of
oils to around 1% which were then transesterified with methanol and KOH as catalyst at a
reaction temperature of 60 °C. A genetic algorithm coupled with artificial neural network (ANNGA) model to obtain the best pretreatment process parameters for bringing down the FFA level
of individual vegetable oils to around 1% was modified to include the wide range of oils and
validated for mixtures of M and S oils. The quality of biodiesel produced was analyzed by gas
chromatography (GC), which indicated above 90% ester conversion. The fuel properties of
biodiesel were found to be comparable to diesel and were conforming to the latest biodiesel
standards.
Keywords: Mixture of oils; Madhuca indica; Simarouba
Production; Fuel properties

glauca;
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Gi-Wook Choia 1, Hyun-Ju Umb, 1, Hyun-Woo Kanga, Yule Kima, Mina Kimb and YangHoon
Kimb.
(a Changhae
Institute
of
Cassava
and Ethanol Research,
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Changhae Ethanol Co., LTD, Palbok-Dong 829, Dukjin-Gu, Jeonju 561-203, South Korea,
b
Department of Microbiology, Chungbuk National University, 410 Sungbong-Ro,
Heungduk-Gu, Cheongju 361-763, South Korea). Bioethanol production by a flocculent
hybrid,
CHFY0321
obtained
by protoplast fusion
between Saccharomyces
cerevisiae and Saccharomyces bayanus. Biomass and Bioenergy, Volume 34(8) (2010): 12321242
Fusion hybrid yeast, CHFY0321, was obtained by protoplast fusion between non-flocculenthigh ethanolfermentative Saccharomyces
cerevisiae CHY1011
and
flocculentlow ethanol fermentativeSaccharomyces bayanus KCCM12633. The hybrid yeast was used
together with the parental strains to examine ethanol production in batch fermentation. Under the
conditions tested, the fusion hybrid CHFY0321 flocculated to the highest degree and had the
capacity to ferment well at pH 4.5 and 32 °C. Simultaneous saccharification
and fermentation for ethanol production was carried out using a cassava (Manihot esculenta)
powder hydrolysate medium containing 19.5% (w v−1) total sugar in a 5 l lab scale jar fermenter
at 32 °C for 65 h with an agitation speed of 2 Hz. Under these conditions, CHFY0321 showed
the highest flocculating ability and the best fermentation efficiency for ethanol production
compared with those of the wild-type parent strains. CHFY0321 gave a
final ethanol concentration of 89.8 ± 0.13 g l−1, a volumetric ethanol productivity of
1.38 ± 0.13 g l−1 h−1, and a theoretical yield of 94.2 ± 1.58%. These results suggest that
CHFY0321 exhibited the fermentation characteristics of S. cerevisiae CHY1011 and the
flocculent
ability
of S.
bayanus KCCM12633.
Therefore,
the
strong
highly
flocculent ethanolfermentative
CHFY0321
has
potential
for
improving
biotechnological ethanol fermentation processes.
Keywords: Ethanol production; Saccharomyces hybrids; Protoplast fusion; Flocculation;
Cassava (Manihot esculenta)
A. Dalla Martaa, M. Mancinia, R. Ferrisea, M. Bindia and S. Orlandinia. (a Department of
Plant, Soil and Environmental Science, University of Florence, Piazzale delle Cascine 18 50144 Firenze, Italy). Energy crops for biofuel production: Analysis of the potential in
Tuscany. Biomass and Bioenergy, Volume 34(7) (2010): 1041-1052
The possibility of using biomass as a source of energy in reducing green-house gas emissions is
a matter of great interest. In particular, biomasse from agriculture represent one of the largest
and most diversified sources to be exploited and more specifically, ethanol and diesel deriving
from biomass have the potential to be a sustainable means of replacing fossil fuels for
transportation. Nevertheless, the cultivation of dedicated energy crops does meet with some
criticism (competitiveness with food crop cultivation, water requirements, use of fertilizers, etc.)
and the economical and environmental advantages of this activity depend on accurate
evaluations of the total efficiency of the production system. This paper illustrates the production
potential of two energy crops, sunflower (Helianthus annuus) and maize (Zeamais), cultivated
with different water and fertilization supplies in the region of Tuscany, in central Italy. A 50year climatic series of 19 weather stations scattered around Tuscany was used to run the crop
model CropSyst for obtaining crop biomass predictions. The effect of climate change and
variability was analyzed and the potential production of bioenergy was investigated in terms of
pure vegetable oil (sunflower) and bioethanol (maize). The results demonstrated that despite a
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reduction in crop yields and an increase of their variability due to climate change, the cultivation
of maize in the regional set-aside areas would be capable of supplying approximately 50% of the
energy requirements in terms of biofuel for transportation obtained, while the cultivation of a
sunflower crops would supply less than 10%.
Keywords: Bioenergy; Agroclimatology; Modelling; Pure vegetable oil; Bioethanol
Min Suna, Zhong-Hua Tonga, , Guo-Ping Shenga, Yong-Zhen Chena, Feng Zhanga, ZheXuan Mub, Hua-Lin Wangb, Raymond J. Zenga, Xian-Wei Liua, Han-Qing Yua, Li Weic
and Fang Mac. (a Department of Chemistry, University of Science & Technology of China,
96 Jinzhai Road, Hefei 230026, China, b School of Chemical Engineering, Hefei University
of Technology, Hefei 230092, China, c State Key Laboratory of Urban Water Resource and
Environment, Harbin Institute of Technology, Harbin 150090, China). Microbial
communities involved in electricity generation from sulfide oxidation in a microbial fuel
cell. Biosensors and Bioelectronics, Volume 26(2) (2010): 470-476
Simultaneous electricity generation and sulfide removal can be achieved in a microbial fuel cell
(MFC). In electricity harvesting from sulfide oxidation in such an MFC, various microbial
communities are involved. It is essential to elucidate the microbial communities and their roles
in the sulfide conversion and electricity generation. In this work, an MFC was constructed to
enrich a microbial consortium, which could harvest electricity from sulfide oxidation.
Electrochemical analysis demonstrated that microbial catalysis was involved in electricity output
in the sulfide-fed MFC. The anode-attached and planktonic communities could perform catalysis
independently, and synergistic interactions occurred when the two communities worked
together. A 16S rRNA clone library analysis was employed to characterize the microbial
communities in the MFC. The anode-attached and planktonic communities shared similar
richness and diversity, while the LIBSHUFF analysis revealed that the two community structures
were significantly different. The exoelectrogenic, sulfur-oxidizing and sulfate-reducing bacteria
were found in the MFC anodic chamber. The discovery of these bacteria was consistent with the
community characteristics for electricity generation from sulfide oxidation. The exoelectrogenic
bacteria were found both on the anode and in the solution. The sulfur-oxidizing bacteria were
present in greater abundance on the anode than in the solution, while the sulfate-reducing
bacteria preferably lived in the solution.
Keywords: Biocatalysis; Microbial community diversity; Microbial fuel cells; Sulfate-reducing
bacteria; Sulfide oxidation; Sulfur-oxidizing bacteria
Hossain A. B. M. S., Nasrulhaq Boyce A., Salleh A. and Chandran S. (Programme of
Biotechnology, Institute of Biological Sciences, Faculty of Science, University of Malaya,
50603 Kuala Lumpur, Malaysia. *Corresponding author. E-mail: sharif@um.edu.my. Tel:
006-3-7967-4356. Fax: 006-3-7967-4356). Biodiesel production from waste soybean oil
biomass as renewable energy and environmental recycled process. African Journal of
Biotechnology Vol. 9 (27) (2010): 4233-4240
Alternative fuel is currently an important issue all over the world due to the efforts on reducing
global warming which is contributed by the combustion of petroleum or petrol diesel. Biodiesel
is non-toxic, biodegradable, produced from renewable sources and contributes a minimal amount
of net green house gases, such as CO2, SO2 and NO emissions to the atmosphere. The study was
carried out to produce biodiesel from waste/recycled oils to reduce the cost of biodiesel, waste
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and pollution. Some important variables such as volumetric ratio, types of reactants and catalytic
activities were selected to obtain a high quality biodiesel fuel within the specifications of the
American Standard for Biodiesel Testing Method (ASTM D 6751) and European Norm (EN
14214). The highest biodiesel yield was obtained (71.2%) under the conditions of 1:1 volumetric
oil-to-methanol weight ratio, 0.5% NaOH catalyst at 50°C reaction temperature and 320 rpm
stirring speed. The results showed that biodiesel produced from different oil to methanol ratios,
alcohol types and shaking time exhibited considerable differences. There was also a considerable
difference of biodiesel yield produced by using methanol, ethanol and 1-butanol. The biodiesel
yield increased in the order of 1-butanol < ethanol <methanol. There was a little difference in
viscosity, acid value and chemical elements (Fe, Mg, Ca, Na, P etc.) at different parameters. The
research showed that biodiesel obtained under optimum conditions from completely waste oil
was of good quality and could be used as a diesel fuel which is considered as potential use of
waste cooking oil. In addition, bioenergy could be renewed and environmental recycling process
could be maintained potentially using waste soybean cooking oil.
Key words: Waste soybean oil, biodiesel, viscosity, acid value, element content.
Abbreviations: TAN, Total acid number; FFAs, free fatty acids; FAME, fatty acid methyl
esters.
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