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BACKGROUND

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

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

The objective of this centre is to collect data related to the above mentioned subject, from
different major libraries mainly in West Bengal and also from other states in India, through
consultation with different journals, Annual Reviews, Internet and to generate a database and
create a website uploaded with these information. Besides, we publish biannualy Abstract
Volume on our thematic area Environmental Biotechnology under fifteen sub-heads. The
volume contains abstracts of scientific articles from relavent national and international
journals. Viewpoint of this abstract volume is to help the interested research workers,
scientists, administrators and the general people.
This is the 30th publication of Abstract Volume of this ENVIS Centre. This contains the
abstracts of research papers collected from the various areas of Environmental Biotechnology
from different journals published in last six months upto June, 2017. In this issue, various
topics like Bioenergy, Bioengineering, Bio-degradation, Bio-remediation, Bio-transformation
etc. have been covered. We are grateful to the various libraries and their staff for their
cooperation extended to us during the collection of the articles.
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Abstract Format

The format of the abstract is as follows:

Abstract:

The abstracts are arranged in different subheads.

Author:

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

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

6

The name of the journal is followed by the volume number, issue
number, year of publication and the page no.
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GENERAL INFORMATION
Abstract have been taken directly from source documents like research report,
journals, internet, seminar proceedings, standards and patents. All the resources
are published within last six months.
Abstract are broadly classified and arranged under the following 16 heads:
Bioaccumulation: Bioaccumulation means an increase in the concentration of a chemical
in a biological organism over time, compared to the chemical's concentration in
the environment. Compounds accumulate in living things whenever they are
taken up and stored at a rate faster than they are broken down (metabolized) or
excreted. Understanding the dynamic process of bioaccumulation is very
important in protecting human beings and other organisms from the adverse
effects of chemical exposure, and it has become a critical consideration in the
regulation of chemicals.
Bioremediation: It is a clean-up technology that uses naturally occurring microorganisms
to degrade hazardous substances into less toxic or nontoxic compounds. The
microorganisms may:
1. Ingest and degrade organic substances as their food and energy source,
2. Degrade organic substances, such as chlorinated solvents or petroleum
products, that are hazardous to living organisms, including humans, and
degrade the organic contaminants into inert products.
As the microorganisms occur naturally in the environment they are likely to pose
little risks of contamination.
Bio-Transformation: This is a process of Biological changes of complex compounds to
simpler one or toxic to non-toxic and vice-versa. Several microorganisms are
capable of transforming a varity of compounds found in nature but generally in
case of synthetic compounds they are unable to show any appropriate action.
Biotransfer appears to be one of the major detoxication methods known so far.
Biomarker: It is a biological response to a chemical that gives a measurement of exposure and,
sometimes, of toxic effect. It can be defined as any kind of molecule which
indicate the existence (past or present) of living organisms. In particular, in the
fields of geology and astrobiology biomarkers are also known as biosignatures.
However, in environmental science a bio-markers can also be used to indicate
exposure to various environmental substances in epidemiology and toxicology.
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Biofertilizer: To reduce the impact of excess chemical fertilizers in the field of agriculture
the biofertilizer is being considered as a potential tool; biologically fixed nitrogen
is such a source which can supply an adequate amount of Nitrogen to plants and
other nutrients to some extent. Many free living and symbiotic bacteria, which fix
atmospheric Nitrogen are used as biofertiliser material as a substitute for Nitrogen
fertilizer. In general two types of biofertiliser are used
1.
2.

Bacterial Biofertilizer
Algal Biofertilizer

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

8
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Bioengineering: It is a developing speciality featuring a multidisciplinary approach to the
solution of problems in medicine and biology, based on the application of
advances in science, engineering and technology. It generally engineers the
biological processes through biotechnological or genetic engineering
interventions. It may also be a broad-based engineering discipline that involve
product design, sustainability and analysis of biological systems.
Pollen-Biotechnology: This is a new field of science dealing with the pollen chemistry
and allerginicity of aerospora. This subject also covers genetic manipulation of
pollen development of haploid culture. Such haploid plants have immense values
in genetic research.
Biotechnology Policy Issue: Biotechnology appears to be an emerging science in
present decades. Genetic manipulation and development of genetically modified
organism in human welfare is now showed a potential prospect and risk. Thus,
researches and application of Biotechnology in diverse field is a major policy
issue in the present decades.
Agricultural Biotechnology: Over the years, tremendous success has been made in
diverse field of agriculture by applying Biotechnology. It includes development
of genetically modified crops, genetic improvement in sericulture practices,
improvement in Biofertilizer development and similar other aspects. Production
of pest and disease resistant crop is also being considered to be an emerging area
of Agricultural Biotechnology.
Bioenergy: In recent decades, efforts have been made for evolving were non-polluting
bioenergy sources or energy generation from organic wastes and biomass. These
are all ecofreindly solutions. Biomass energy supply-demand balances have
become a component of energy sector analysis and planning and is propelled
huge importance in the countries. Biomass, Biogas, Hydrogen are the example of
Bioenergy.
Nano Biotechnology: Bionanotechnology, nanobiotechnology, and nanobiology are terms
that refer to the intersection of nanotechnology and biology. Given that the
subject is one that has only emerged very recently, bionanotechnology and
nanobiotechnology serve as blanket terms for various related technologies.
This discipline helps to indicate the merger of biological research with various
fields of nanotechnology. Concepts that are enhanced through nanobiology
include: nanodevices, nanoparticles, and nanoscale phenomena that occurs within
the disciple of nanotechnology. This technical approach to biology allows
scientists to imagine and create systems that can be used for biological research
Biomimicry: Biomimicry is an applied science that derives inspiration for solutions to human
problems through the study of natural designs, systems and processes.
Biomimicry on the other hand, which is not a science, is a more subtle way which
we can benefit from nature. It is the modern, often high tech, equivalent of the
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historical practices of emulating nature. . The science of biomimicry is a newly
developing field but the application of biomimicry has been around since the
beginning of man. The biomimetic technologies (flight controls, bio-robotics,
ventilation systems, etc.) and potential technologies (fin geometry, nacre
materials, etc.) improve performance. The use of biomimicry as an approach to
sustainable engineering, specifically the environmental components.

10
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ABBREVIATIONS USED IN ADDRESSES AND CITED JOURNALS
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

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
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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
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Epidemiological
Establishment
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Experiment
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Exptl
Fac
Fd
Fedn
Fert
Fmg
Gaz
Genet
Geo
Geogr
Geogrl
Geol
Geosci
Govt
Hist
Hlth
Hort
Hosp
Hydro
Hydrol
Immuno
Immunol
Ind
Inf
Inst
Instn
Int
Irrig
J
Lab
Lett
Ltd
Malario
Malariol
Manag
Med
Medl
Metab
Metall
Metallurg
Meteo
Meteol
Microbio
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Experimental
Faculty
Food
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Farming
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Geography
Geographical
Geological
Geoscience
Government
History
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Horticulture
Hospital
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Hydrological
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Industry
Information
Institute
Institution
International
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Journal
Laboratory
Letter(s)
Limited
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Management
Medicine
Medical
Metabolism
Metallurgy
Metallurgical
Meteorology
Meteorological
Microbiology
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Physio
Phytopath
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Plang
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Rd
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Monitoring
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Mycological
Natural
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North Eastern
Nutrition
Number
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Occupational
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Original
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Research
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Bioaccumulation
Aloisio Coelho Junior, Leandro Delalibera Geremias, Gustavo Rodrigues, Alves Aline
Cristina, Pereirada RochaJosé, Roberto Postali Parra. (Laboratory of Insect Biology,
Department of Entomology and Acarology, “Luiz de Queiroz” College of Agriculture –
ESALQ, Av. Pádua Dias, n. 11 – Cx. P. 9, 13400-970 Piracicaba, SP, Brazil). The biology
of Trichogramma pretiosum as atmospheric O2becomes depleted and CO2 accumulates.
Biological Control, Volume 105(2017): 1-5
This study evaluated the effect of modified atmospheric concentrations of O2 and CO2 on the
biology of Trichogramma pretiosum Riley. For this purpose, cards with five different quantities
of parasitized eggs were kept in hermetically sealed vials producing five different atmospheres
as a function of different parasitoid respiration levels. Controls consisted of egg cards kept in an
ambient atmosphere in ventilated vials. Concentrations of O2 and CO2 in vials were measured
daily with a gas analyzer. No parasitoids emerged from vials where the CO2 concentration
exceeded 16% and O2 was less than 2.5%. Only 47% of T. pretiosumemerged in an atmosphere
with a maximum of 13.3% CO2 and 6.78% O2, significantly lower than in treatments with lower
CO2 and higher O2 concentrations, or controls. Parasitoid performance was also diminished by
high CO2 and low O2 conditions, relative to controls. We conclude that rearing conditions for T.
pretiosum should ensure ventilation sufficient to maintain CO2 levels below 4.3% and O2 levels
above 18.5%.
Keywords: Mass-rearing, Biological control, IPM, Modified atmosphere
Zongrui Laia, Jiabin Liub, Yuqing Zhanga, Bin Wua, Shugao Qina, Yanfei Suna, Jutao
Zhanga, Wei Fenga, Keyu Faa, Yuxuan Baia. (aYanchi Research Station, School of Soil and
Water Conservation, Beijing Forestry University, Beijing 100083, China, bSchool of
Natural Resources and Environment, Northwest A & F University, Yangling, Shaanxi
712100, China). Introducing a shrub species in a degraded steppe shifts fine root dynamics
and soil organic carbon accumulations, in northwest China. Ecological Engineering,
Volume 100(2017): 277-285
In the semiarid and arid regions of China, the introduction of shrubs into degraded steppe is
generally considered a crucial tool to facilitate vegetation restoration and reduce desertification.
However, the resultant changes in root dynamics, plant composition and soil carbon have not
been completely evaluated, casting doubt on the ecological viability of this method. In this study,
the fine root dynamics and soil organic carbon (SOC) of two land-use types, Caragana
microphylla shrubland (CM-shrubland) and a natural restoration steppe (NR-steppe) in
northwest China were compared. Fine root biomass and production of CM-shrubland were lower
by 65.7% and 43.9%, respectively, than those in the NR-steppe, in soil depths down to 80 cm.
Herbaceous fine roots in the CM-shrubland had the fastest turnover and decomposition rates,
followed by herbaceous plants in the NR-steppe, and then by C. microphylla. Differences in
SOC stocks between land-use types (including a decrease in the shrubland compared to the
steppe) were reflected in the heavy fraction of SOC storage in the subsoil layer (60–80 cm),
rather than in total and heavy fraction of SOC in the top soil layer (0–60 cm). Surprisingly, the
light fraction of SOC increased slightly (8.7%) after C. microphylla introduction. Thus, changes
in fine root dynamics contributed to differences in SOC and its fractions between the CMshrubland and NR-steppe. These patterns suggest that, in terms of soil C sequestration, shrub
restoration might not be an effective choice for land degradation control. Instead, a moderately
protected steppe is a better approach for ecological restoration.
14
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Keywords: Carbon turnover; Decomposition; Fractions; Litter input; Minirhizotron
T. Carballeiraab, I. Ruizb, M. Sotob. (aGairesa, Outeiro 1, Lago (Valdoviño), 15551 A
Coruña, Spain, bDept. of Physical Chemistry and Chemical Engineering I, University of A
Coruña, Rúa da Fraga n°10, 15008 A Coruña, Galiza, Spain). Methanogenic activity of
accumulated solids and gas emissions from planted and unplanted shallow horizontal
subsurface flow constructed wetlands. Ecological Engineering, Volume 98(2017): 297-306
Anaerobic processes play an important role in horizontal subsurface flow (HSSF) constructed
wetlands (CW) and methane generation contributes to overall greenhouse gas emissions. Plants
and bed depth are two main factors that can influence anaerobic processes but the effect of
plants‟ presence and species on methane emissions on shallower HSSF (0.3 m bed depth) has not
been studied. We measured CH4 and CO2 emissions from a pilot plant constituted of five HSSF
units in parallel with different plant species (CW1-UN: unplanted, CW2-JE: Juncus
effusus, CW3-IP: Iris pseudacorus, CW4-TL: Typha latifolia L. and CW5-PA: Phragmites
australis). Shallow HSSF beds showed high methane emissions (averaging 440 mgCH4/m2*d)
even at low loading rates (<5.0 gBOD5/m2*d). Differences in mean emissions between units were
not significant. However, the unplanted unit showed lower methane emissions during cold
periods and higher emissions during warmer periods than planted units. Temperature was the
main variable determining CO2 and CH4 emission for all units, except for CO2 emissions in
CW2-JE unit. Temperature models explained 63–98% of seasonal variability and predicted zero
emissions of CH4 and CO2 at temperatures of 9 ± 1 °C and 7.6 ± 1.3 °C, respectively. Organic
matter accumulation (volatile solids, VS), specific methanogenic activity (SMA) and methane
potential (MP) of accumulated solids were also determined. None of these parameters showed
significant differences among CW units, except the higher values of MP in CW2-JE unit. While
VS content and minimum SMA clearly increased with operation time, maximum SMA and MP
remained stable. Potential methane emissions can be estimated from the product of surface
density of VS and SMA, the measured emissions fitting well in the estimated range from batch
assays.
Keywords: Subsurface flow constructed wetlands; Wetland depth; Plant species; Methane;
Carbon dioxide; Greenhouse gases

Bioremediation
Nicolas Genevoisa, Nicolas Villandiera, Vincent Chaleixa, Evelyne Polib, Loïc Jaubertyc,
Vincent Gloaguena. (aUniversité de Limoges, LCSN, EA1069, FST, 123 avenue Albert
Thomas, 87060 Limoges Cedex, France, bUniversité de Limoges, CNRS, SPCTS UMR
7315, CEC, 12 Rue Atlantis, 87068 Limoges Cedex, France, cPearL, 20 rue Atlantis, 87068
Limoges Cedex, France). Removal of cesium ion from contaminated water: Improvement
of Douglas fir bark biosorption by a combination of nickel hexacyanoferrate impregnation
and TEMPO oxidation. Ecological Engineering, Volume 100(2017): 186-193
New biosorbents derived from a forestry waste, Douglas fir bark, were developed to remove
cesium ion (Cs+) from water. Crude bark was oxidised either by 2,2,6,6-tetramethylpiperidine-1oxy radical (TEMPO)-mediated oxidation or by the Fenton reaction to create carboxyl groups
onto the bark‟s surface. Subsequently, nickel (II) hexacyanoferrate (III) (NiHCF) was
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incorporated into crude and oxidised barks. Crude bark has good intrinsic property for
Cs+ sorption and TEMPO is the best tested oxidant able to improve this capacity. Structural
analyses showed increase as well as important structural modification of bark surface following
TEMPO oxidation. A link was established between the observed modifications and the amount
of incorporated NiHCF. Combination of TEMPO oxidation and NiHCF impregnation increased
Cs+ maximum sorption capacity (qmax) of crude bark by a factor of 7 to reach 1.51 mmol g−1. In
addition, NiHCF/TEMPO bark could be used within pH range 4–10 with full sorption capacity.
Finally, the release of nickel, iron and cyanide during incubation of NiHCF/TEMPO bark with
water remained within the legal limits defined by U.S. EPA. Due to its high trapping capacity,
pH stability and structural properties, NiHCF/TEMPO bark appears as a promising sorbent for
removal of Cs+ from contaminated water.
Keywords: Cesium biosorption; Douglas fir bark; TEMPO oxidation; Nickel (II)
hexacyanoferrate (III); Synergistic effect
Carmine Guarino, Rosaria Sciarrillo. (Department of Sciences and Technologies,
University of Sannio, 82100, Benevento, Italy). Effectiveness of in situ application of an
Integrated Phytoremediation System (IPS) by adding a selected blend of rhizosphere
microbes to heavily multi-contaminated soils. Ecological Engineering, Volume 99(2017):
70-82
In recent years, the disposal of former industrial sites has widely become a key subject of interest
in terms of remediation in order to promote their different use for the community. The use of
biological processes, such as phytoremediation, has been worldwide discussed with varying
success.
In this study, we applied an Integrated Phytoremediation System (IPS), which represents a costeffective system, environmentally friendly, socially accepted for the removal of the risks
associated with the contamination of heavy metal (As, Cd, Pb and Zn) of unsaturated soils.
The combination of suitable agronomic soil management and biostimulation of plant growth by
inoculation of rhizosphere microbes allowed to increase biomass production of selected plant
species (Acacia saligna and Eucalyptus camaldulensis) in very stressful conditions and,
consequently, promote the phytoremediation of contaminants.
The experimental study in situ revealed a significant positive aptitude of selected plant species to
keep PTEs (Potential Toxic Elements) in their root system, with a restricted translocation to the
aboveground parts.
The “plant-fungi-bacteria” system in rhizosphere level showed, also, strong ability to remove the
bioavailable fraction of contaminants with a considerable reduction of the risks associated to the
contamination.
This study reveals that the application of an Integrated Phytoremediation System (IPS) permits
to reach the soil remediation in few years with economically, socially and environmentally
sustainable costs.
Keywords: Soil phytoremediation system; Heavy metals; Rhizosphere microbes; Acacia
saligna; Eucalyptus camaldulensis
Sami Guiza. (Department of Chemical Engineering Process,National Engineering School of
Gabes, Tunisia). Biosorption of heavy metal from aqueous solution using cellulosic waste
orange peel. Ecological Engineering, Volume 99(2017): 134-140

16
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This paper discusses the adsorption of copper ions Cu2+ from aqueous solutions onto cellulosic
waste orange peel (CWOP).The adsorption process depends on solution pH, adsorbent dose,
contact time, initial metal ions concentration and agitation speed. The adsorption kinetics were
relatively fast and equilibrium was reached in 60 min. The adsorption equilibrium follows
Freundlich adsorption isotherm model. The maximum adsorption capacity value of the (CWOP)
for copper ions was 63 mg/g. The thermodynamic study showed that the adsorption of copper
ions onto (CWOP) is spontaneous and exothermic. The external mass transfer kinetic model was
applied to the experimental results and provided reasonable overall volumetric mass transfer
coefficients.
Keywords: Biosorption; Agricultural waste; Heavy metal; Kinetics; Thermodynamic
Nada Elloumia, Dalel Belhajb, Salma Mseddib, Mohamed Zouaric, Ferjani Ben Abdallahd,
Steve Woodwarde, Monem Kallelb. (aLaboratory of Environment Engineering and
Ecotechnology, Higher Institute of Biotechnology of Sfax, Sfax University, B.P. 261 Sfax
3000, Tunisie, bLaboratory of Environment Engineering and Ecotechnology, National
Engineering School of Sfax, Sfax University, B.P.1173 Sfax 3038, Tunisie, cLaboratory of
Botany and Cryptogamy, Faculty of Pharmacy, University of Limoges, GRESE EA 4330, 2
rue du Docteur Marcland, F-87025 Limoges, France, dLaboratory of Plant Biodiversity
and Dynamics of Ecosystems in Arid Area, Faculty of Sciences of Sfax, B.P. 1171, Sfax
3000, Tunisie, eDepartment of Plant and Soil Science, School of Biological Sciences,
University of Aberdeen, Cruickshank Building, St. Machar Drive, Aberdeen AB24 3UU,
Scotland, UK). Response of Nerium oleander to phosphogypsum amendment and its
potential use for phytoremediation. Ecological Engineering, Volume 99(2017): 164-171
This work was carried out to check the feasibility of a sustainable disposal of phosphogypsum
(PG) by application in agriculture. The objectives of this work were to examine the influence of
PG amendment on soil physicochemical proprieties along with its potential impact on several
biochemical and physiological traits of Nerium oleander grown under controlled conditions. N.
oleander plants were grown on soil substrates amended with PG at rates of 0%, 5%, and 10%.
The physicochemical proprieties of soil treated with PG amendment were investigated. The
effects of PG on N. oleander growth, photosynthesis parameters, nutritional status, osmotic
regulator contents, heavy metal accumulation and its potential to use in phytoremediation were
also sought. Electrical conductivity, calcium, phosphorus, sodium, and heavy metal contents in
soil amended increased in accordance with PG concentration. At 10% PG, soil pH decreased
significantly in comparison with the control and soil amended with 5% PG, suggesting that
acidity of the substrate influenced the availability of metal ions. Biomass accumulation,
photosynthesis, leaf water potential, leaf chlorophyll and carotenoid contents were affected by
10% PG application in comparison with 5% PG and control. PG induced an increase in the rate
of hydrogen peroxide production and lipid peroxidation in foliage, indicating oxidative stress.
This redox stress affected photosynthesis, leaf water potential, leaf chlorophyll and carotenoid
contents, which decreased in response to increased PG doses. However, soluble sugars and
proline contents increased in all PG-treated plants compared with controls. N. oleander foliage
contained increased concentrations of Zn, Fe, Ni and Cr. In contrast, low concentrations of Zn
and Fe were found in the roots. The bioconcentration factor values of Zn, Ni and Cr in the root
of N. oleander L. were greater than 1; which indicates the metals accumulation potential by this
species. Translocation factor values of Ni and Cr were less than 1, which shows that Ni and Cr
are stabilized in the root part of the plant. According to the metal accumulation patterns of N.
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oleander, this species seems to be valuable for application in the phytostabilization process of
soil contaminated with Cr and Ni.
Keywords: Phosphogypsum; Soil amendment; Heavy metals; Salinity; Nerium oleander; Plant
growth; Phytostabilization
Zhongbing Chenab, Nils Reichec, Jan Vymazalb, Peter Kuschkc. (aCollege of Resources and
Environment, Huazhong Agricultural University, Shizishan 1, Wuhan, 430070, China,
b
Department of Applied Ecology, Faculty of Environmental Sciences, Czech University of
Life Sciences Prague, Kamýcká 129, 16521, Prague, Czech Republic, cDepartment of
Environmental Biotechnology, Helmholtz Centre for Environmental Research−UFZ,
Permoserstrasse 15, 04318 Leipzig, Germany). Treatment of water contaminated by
volatile organic compounds in hydroponic root mats. Ecological Engineering, Volume
98(2017): 339-345
Hydroponic root mats (HRMs) are relatively new ecological water treatment technology with the
aquatic vegetation forming buoyant root mats by their dense interwoven roots and rhizomes,
either floating or sitting on the bottom of the water body. The aim of this study was to
investigate the treatment of water contaminated by volatile organic compounds (VOCs) in
HRMs under pilot-scale conditions. Floating hydroponic root mats (FHRM) and a hydroponic
root mat filter (HRMF) mesocosms were established near a former industrial area in Leuna. The
mesocosms received the contaminated groundwater with the main VOCs were benzene and
methyl tert-butyl ether (MTBE). The results revealed that both systems exhibited a similar
removal performance of MTBE during the two years operation. Seasonal variation was observed
for benzene removal in both systems, with almost complete removal of benzene during summer
period. The FHRM system exhibited higher benzene removal efficiency than the HRMF system,
especially during the second year of operation. MTBE is more difficult to be removed than
benzene in both systems, with overall MTBE mean removal efficiency of 32% as compare to
61% for benzene removal. Both benzene and MTBE removals are shown to be positively
correlated with water loss in both systems, while air temperature only had significant influence
on VOCs removal in the HRMF system. The emission rates of benzene and MTBE in the FHRM
system are 8.4 and 6.9 mg m−2 d−1, respectively. This removal accounted for 3.0% and 30.8% of
the total benzene and MTBE removal. The emission rates of benzene and MTBE in the HRMF
system were 6.0 and 1.4 mg m−2 d−1, respectively, accounting for 2.3% and 8.3% of total
removal of benzene and MTBE. In conclusion, HRMs can be an efficient approach to treat water
contaminated by benzene in summer time, and the volatilization of benzene will decrease in the
HRMs with the development of the root mat.
Keywords: Benzene; Floating hydroponic root mat; Groundwater; MTBE; Hydroponic root mat
filter; Volatile organic compounds

Biotransformation
E.Sánchez-Tirado,
G.Martínez-García,
A.González-Cortés,
P.Yáñez-Sedeño,
J.M.Pingarrón. (Department of Analytical Chemistry, Faculty of Chemistry, University
Complutense of Madrid, 28040 Madrid, Spain). Electrochemical immunosensor for
sensitive determination of transforming growth factor (TGF) - β1 in urine. Biosensors and
Bioelectronics, Volume 88(2017): 9-14
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The first amperometric immunosensor for the quantification of TGF-β1, a cytokine proposed as
a biomarker for patients having or at risk for renal disease, is described in this work. The
immunosensor design involves disposable devices using carboxylic acid-functionalized magnetic
microparticles supported onto screen-printed carbon electrodes and covalent immobilization of
the specific antibody for TGF-β1 using Mix&Go polymer. A sandwich-type immunoassay was
performed using biotin-anti-TGF and conjugation with peroxidase-labeled streptavidin (polyHRP-Strept) polymer. Amperometric measurements were carried out at −0.20 V by
adding hydrogen peroxide solution onto the electrode surface in the presence of hydroquinone as
the redox mediator. The calibration plot allowed a range of linearity extending between 15 and
3000 pg/mL TGF-β1 which is adequate for the determination of the cytokine in plasma and
urine. The limit of detection, 10 pg/mL, is notably improved with respect to those obtained with
ELISA kits. The usefulness of the immunosensor for the determination of low TGF-β1
concentrations in real samples was evaluated by analyzing spiked urine at different pg/mL
concentration levels.
Keywords: Transforming growth factor-β1 (TGF-β1), Electrochemical immunosensor, Signal
amplification, Urine
Hunter W. Schroer,
Kathryn L. Langenfeld,
Xueshu Li,
Hans-Joachim Lehmler,
Craig L. Just. (Civil & Environmental Engineering, The University of IowaIowa City,
USA, 2.Occupational & Environmental Health, The University of IowaIowa City, USA).
Biotransformation of 2,4-dinitroanisole by a fungal Penicillium sp. Biodegradation,
Volume 28(Issue 1) (2017): 95–109
Insensitive munitions explosives are new formulations that are less prone to unintended
detonation compared to traditional explosives. While these formulations have safety benefits, the
individual constituents, such as 2,4-dinitroanisole (DNAN), have an unknown ecosystem fate
with potentially toxic impacts to flora and fauna exposed to DNAN and/or its metabolites. Fungi
may be useful in remediation and have been shown to degrade traditional nitroaromatic
explosives, such as 2,4,6-trinitrotoluene and 2,4-dinitrotoluene, that are structurally similar to
DNAN. In this study, a fungal Penicillium sp., isolated from willow trees and designated strain
KH1, was shown to degrade DNAN in solution within 14 days. Stable-isotope labeled DNAN
and an untargeted metabolomics approach were used to discover 13 novel transformation
products. Penicillium sp. KH1 produced DNAN metabolites resulting from ortho- and paranitroreduction, demethylation, acetylation, hydroxylation, malonylation, and sulfation.
Incubations with intermediate metabolites such as 2-amino-4-nitroanisole and 4-amino-2nitroanisole as the primary substrates confirmed putative metabolite isomerism and pathways.
No ring-cleavage products were observed, consistent with other reports that mineralization of
DNAN is an uncommon metabolic outcome. The production of metabolites with unknown
persistence and toxicity suggests further study will be needed to implement remediation
with Penicillium sp. KH1. To our knowledge, this is the first report on the biotransformation of
DNAN by a fungus.
Keywords: Insensitive munitions explosives; 2,4-Dinitroanisole; DNAN; Bioremediation;
Penicillium
Nidhi Shrivastava, Ankit S. Macwan, Hans-Peter E. Kohler , Ashwani Kumar. (1.Academy
of Scientific and Innovative Research New Delhi India, 2.Environmental Biotechnology
Section CSIR-Indian Institute of Toxicology Research Lucknow India, 3.Department of
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Clinical and Experimental Medicine Linköping University Linköping Sweden,
4.Department of Environmental Microbiology Swiss Federal Institute for Aquatic Science
and Technology (Eawag)Dübendorf Switzerland). Important amino acid residues of
hexachlorocyclohexane dehydrochlorinases (LinA) for enantioselective transformation of
hexachlorocyclohexane isomers. Biodegradation, Volume 28(Issue 2–3)(2017): 171–180
LinA-type1 and LinA-type2 are two well-characterized variants of the enzyme
„hexachlorocyclohexane (HCH)-dehydrochlorinase‟. They differ from each other at ten amino
acid positions and exhibit differing enantioselectivity for the transformation of the (–) and (+)
enantiomers of α-HCH. Amino acids responsible for this enantioselectivity, however, are not
known. An in silico docking analysis identified four amino acids (K20, L96, A131, and T133) in
LinA-type1 that could be involved in selective binding of the substrates. Experimental studies
with constructed mutant enzymes revealed that a combined presence of three amino acid changes
in LinA-type1, i.e. K20Q, L96C, and A131G, caused a reversal in its preference from the (–) to
the (+) enantiomer of α-HCH. This preference was enhanced by the additional amino acid
change T133 M. Presence of these four changes also caused the reversal of enantioselectivity of
LinA-type1 for δ-HCH, and β-, γ-, and δ-pentachlorocyclohexens. Thus, the residues K20, L96,
A131, and T133 in LinA-type1 and the residues Q20, C96, G131, and M133 in LinA-type 2
appear to be important determinants for the enantioselectivity of LinA enzymes.
Keywords: HCH dehydrochlorinase LinA ; Enantioselectivity; α-HCH enantiomers

Biomarker
Hao-SenLia, Xin-Yu Lianga, Shang-JunZoua, Yang Liua, Patrick De Clercqb, Adam
Ślipińskic, Hong Panga. (aState Key Laboratory of Biocontrol, Ecology and Evolution,
School of Life Sciences, Sun Yat-sen University, Guangzhou 510275, Guangdong, China,
b
Department of Crop Protection, Faculty of Bioscience Engineering, Ghent University,
Ghent, Belgium, cAustralian National Insect Collection, National Research Collections,
CSIRO, GPO Box 1700, Canberra, ACT 2601, Australia). New EST-SSR markers reveal
strong genetic differentiation in native and introduced populations of the mealybug
destroyer Cryptolaemus montrouzieri. Biological Control, Volume 109(2017): 21-26
Cryptolaemus montrouzieri (mealybug destroyer) is a predatory ladybird of Australian origin
and has been introduced worldwide to control mealybugs. However, no simple sequence
repeat (SSR) marker has been developed for C. montrouzieri, hampering study of its population
genetics. We developed and characterized 12 novel SSR markers from expressed sequence tags
(ESTs) in C. montrouzieri, which proved to be sufficiently polymorphic for population genetic
analysis. The results of a population genetic analysis using these markers reveal strong genetic
differentiation in ten native and introduced populations, which were not seen in our previous
results using mitochondrial markers. Four populations probably underwent a recent genetic
bottleneck and one wild population was probably the result of an admixture of two lab-reared
populations. Our results from these newly developed EST-SSR markers suggest a strong genetic
differentiation among populations of this widely introduced biological control agent. Greater
attention should be paid to bottleneck effects, mito-nuclear discordance and admixture for
further population genetic analysis, prediction of invasiveness and practical use of the ladybird
in biological control.
Keywords: Microsatellite, Transcriptome, Population genetics, Cryptolaemus montrouzieri,
Biological control
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Rajeev Ranjana, Elena N.Esimbekovaab, Valentina A.Kratasyukab. (aLaboratory of
Bioluminescent Biotechnologies, Department of Biophysics, Institute of Fundamental
Biology and Biotechnology, Siberian Federal University, 79 Svobodny prospect,
Krasnoyarsk 660041, Russia, bInstitute of Biophysics SB RAS, Akademgorodok 50/50,
Krasnoyarsk 660036, Russia). Rapid biosensing tools for cancer biomarkers. Biosensors
and Bioelectronics, Volume 87(2017): 918-930
The present review critically discusses the latest developments in the field of smart diagnostic
systems for cancer biomarkers. A wide coverage of recent biosensing approaches involving
aptamers, enzymes, DNA probes, fluorescent probes, interacting proteins and antibodies in
vicinity to transducers such as electrochemical, optical and piezoelectric is presented. Recent
advanced developments in biosensing approaches for cancer biomarker owes much credit to
functionalized nanomaterials due to their unique opto-electronic properties and enhanced surface
to volume ratio. Biosensing methods for a plenty of cancer biomarkers has been summarized
emphasizing the key principles involved.
Keywords: Biosensor, Cancer biomarker, Functional nanomaterials, Point-of-care devices,
Microfluidics
Xiaoming Maab, Yue Linab, Longhua Guoab, Bin Qiuab, Guonan Chenab, Huang-haoYangab,
Zhenyu Linab. (aState Key Laboratory of Photocatalysis on Energy and Environment,
College of Chemistry, Fuzhou University, Fuzhou, Fujian, 350116 China, bMOE Key
Laboratory of Analysis and Detection for Food Safety, Fujian Provincial Key Laboratory
of Analysis and Detection Technology for Food Safety, Institute of Nanomedicine and
Nanobiosensing, College of Chemistry, Fuzhou University, Fuzhou, Fujian, 350116 China).
A universal multicolor immunosensor for semiquantitative visual detection of biomarkers
with the naked eyes. Biosensors and Bioelectronics, Volume 87(2017): 122-128
3, 3′, 5, 5′-tetramethylbenzidine (TMB) has been widely used as a chromogenic substrate for
colorimetric immunoassays. Normally, the colorless TMB is oxidized into yellow TMB2+ (in
acidic solution) to indicate the presence of the target molecules. However, this kind of
monochromic intensity changes seriously confine the accuracy of visual inspection. Herein, we
demonstrate for the first time that TMB2+ can quantitatively and efficiently etch gold nanorods
(AuNRs). The addition of AuNRs into a solution containing different amount of
TMB2+ generates vivid color responses as colorful as a rainbow, and the etching process can be
finished within 90 s. As a result, the exact concentration of TMB2+ can be easily distinguished
with the naked eyes by the corresponding solution color. Based on this finding, we incorporate
AuNRs into the well-developed, commercially available horseradish peroxidase (HRP)-TMB
immunoassay system, so that it can be utilized for semiquantitative detection of a broad range of
disease biomarkers with the naked eyes (termed „NEQ-IA‟). Carcinoembryonic antigen (CEA)
and Prostate specific antigen (PSA) had been chosen as example targets to test the feasibility of
the proposed biosensor. The results showed good accordance with the conventional methods.
Because no sophisticated apparatus but human eyes are used as the readout, the proposed NEQIA could be a good supplementary to current state-of-the-art immunoassay methods for those
applications that require the use of portable and affordable devices, for example, for the
detection of disease biomarkers at home and in the field.
Keywords: Immunoassay, Gold nanorods, Colorimetric detection, Carcinoembryonic antigen,
ELISA
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Mangesh S.Diwarea, Hyun Mo Choa, Won Chegala, Yong JaiChoa, Dong Soo Kimab, Sang
WonOac, Kyeong-Suk Kimb , Se-Hwan Paekc. (aCenter for Nanometrology, Korea Research
Institute of Standards and Science, Daejeon 305340, Republic of Korea, bDepartment of
Mechanical System Engineering, Chosun University, Gwangju 61452, Republic of Korea,
c,
Department of Bio-Microsystem Technology, Korea University, Seoul 02841, Republic of
Korea). Ultrasensitive, label-free detection of cardiac biomarkers with optical SIS sensor.
Biosensors and Bioelectronics, Volume 87(2017): 242-248
Acute myocardial infarction (MI) is the leading cause of high mortality and morbidity rate
worldwide, early and accurate diagnosis can increase the chances of survival. In this work, we
report a simple, ultrasensitive, label-free, and high-throughput solution immersed silicon (SIS)
immunosensor based on non-reflection condition (NRC) for p-polarized wave for early diagnosis
of MI. SIS sensor chips are just a thin dielectric polymer layer on the silicon surface, which can
be functionalized for specific application. At NRC, SIS sensors are extremely sensitive to the
growing thickness of a bio-layer on the sensor surface while independent of refractive index
change of the surrounding medium. Therefore, SIS signal is free from thermal noise,
unlike surface plasmon resonance based sensor. Also, there is no need of reference signal which
facilitates fast and accurate interaction measurement. Here, SIS technology is applied to tackle
two issues in MI diagnosis: high sensitivity with the direct assay and the ability to measure in
human serum. Myoglobin, creatine kinase-MB, and cardiac troponin I (cTnI) proteins were used
as the MI biomarkers. We were able to measure over a broad concentration range with the
detection limit of 5 and 10 pg/ml for cTnI in PBS and blood serum, respectively. The response
time is about 5 min. This novel technique is a suitable candidate for cost effective point-of-care
application.
Keywords: SIS sensors, Acute myocardial infarction, Troponin I, Myoglobin, CK-MB,
Ellipsometry, Biosensors
Dong-Hyung Kima1, Il-Hoon Chob1, Ji-NaParka, Sung-HoPaeka, Hyun-MoChoc, Se-Hwan
Paekad. (aDepartment of Bio-Microsystem Technology, Korea University, 145 Anam-ro,
Seongbuk-Gu, Seoul 02841, Republic of Korea, b,Department of Biomedical Laboratory
Science, College of Health Science, Eulji University, Seongnam 13135, Republic of Korea,
c
Korea Research Institute of Standards and Science, P.O. Box 102, Yuseong, Taejon 34113,
Republic of Korea, dDepartment of Biotechnology, Korea University, 2511 Sejong-ro,
Sejong 30019, Republic of Korea). Semi-continuous, real-time monitoring of protein
biomarker using a recyclable surface plasmon resonance sensor. Biosensors and
Bioelectronics, Volume 88(2017): 232-239
Although label-free immunosensors based on, for example, surface plasmon resonance(SPR)
provide advantages of real-time monitoring of the analyte concentration, its application to
routine clinical analysis in a semi-continuous manner is problematic because of the high cost of
the sensor chip. The sensor chip is in most cases regenerated by employing an acidic pH.
However, this causes gradual deterioration of the activity of the capture antibody immobilized
on the sensor surface. To use sensor chips repeatedly, we investigated a novel surface
modification method that enables regeneration of the sensor surface under mild conditions. We
introduced a monoclonal antibody (anti-CBP Ab) that detects the conformational
change in calcium binding protein (CBP) upon Ca2+ binding (>1 mM). To construct a
regenerable SPR-based immunosensor, anti-CBP Ab was first immobilized on the sensor
surface, and CBP conjugated to the capture antibody (specific for creatine kinaseMB isoform (CK-MB); CBP-CAb) then bound in the presence of Ca2+. A serum sample was
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mixed with the detection antibody to CK-MB, which generated an SPR signal proportional to the
analyte concentration. After each analysis, the sensor surface was regenerated using medium (pH
7) without Ca2+, and then adding fresh CBP-CAb in the presence of Ca2+ for the subsequent
analysis. Analysis of multiple samples using the same sensor was reproducible at a rate >98.7%.
The dose-response curve was linear for 1.75–500.75 ng/mL CK-MB, with an acceptable
coefficient of variation of <8.8%. The performance of the immunosensor showed a strong
correlation with that of the Pathfast reference system (R2>96%), and exhibited analytical
stability for 1 month. To our knowledge, this is the first report of a renewal of a sensor surface
with fresh antibody after each analysis, providing high consistency in the assay during a longterm use (e.g., a month at least).
Keywords: Label-free sensor regeneration, Conformation change-sensitive antibody, Semicontinuous immunosensor, Acute myocardial infarction markers, Companion diagnostics
Paolo Bollellaa, Giovanni Fuscoab, Cristina Tortoliniab, Gabriella Sanzòa , Gabriele Faveroa,
LoGortonc, Riccarda Antiochiaa. (aDepartment of Chemistry and Drug Technologies,
Sapienza University of Rome, Piazzale Aldo Moro 5, 00185 Rome, Italy, bDepartment of
Chemistry, Sapienza University of Rome, Piazzale Aldo Moro 5, 00185 Rome, Italy,
c
Department of Analytical Chemistry/Biochemistry, P.O. Box 124, 221 00 Lund, Sweden).
Beyond graphene: Electrochemical sensors and biosensors for biomarkers detection.
Biosensors and Bioelectronics, Volume 89(Part 1) (2017): 152-166
Graphene's success has stimulated great interest and research in the synthesis and
characterization of graphene-like 2D materials, single and few-atom-thick layers of van der
Waals materials, which show fascinating and technologically useful properties. This review
presents an overview of recent electrochemical sensors and biosensors based on graphene and on
graphene-like 2D materials for biomarkers detection. Initially, we will outline different
electrochemical sensors and biosensors based on chemically derived graphene, including
graphene oxide and reduced graphene oxide, properly functionalized for improved performances
and we will discuss the various strategies to prepare graphene modified electrodes. Successively,
we present electrochemical sensors and biosensors based on graphene-like 2D materials, such as
boron nitride (BN), graphite-carbon nitride (g-C3N4), transition metal dichalcogenides (TMDs),
transition metal oxides and graphane, outlining how the new modified 2D nanomaterials will
improve the electrochemical performances. Finally, we will compare the results obtained with
different sensors and biosensors for the detection of important biomarkers such as glucose,
hydrogen peroxide and cancer biomarkers and highlight the advantages and disadvantages of the
use of graphene and graphene-like 2D materials in different sensing platforms.
Keywords: Graphene, 2D nanomaterials, Electrochemical sensors, Electrochemical biosensors,
Biomarkers
Jhih-Cheng Wangab. Hu-YaoKua. Tain-Song Chena. Han-Sheng Chuangac. (aDepartment of
Biomedical Engineering, National Cheng Kung University, Taiwan, bDepartment of
Urology, Chimei Medical Center, Tainan, Taiwan, cMedical Device Innovation Center,
National Cheng Kung University, Taiwan). Detection of low-abundance biomarker
lipocalin 1 for diabetic retinopathy using optoelectrokinetic bead-based immunosensing.
Biosensors and Bioelectronics, Volume 89(Part 2)(2017): 701-709
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Early diagnosis of diabetic retinopathy (DR) is vital but challenging. DR is a common
complication and a major cause of vision loss in patients with diabetes mellitus. Without
appropriate medical intervention, visual impairment may become a great burden to our
healthcare system. In clinical practice, the current diagnostic methods, such as fluorescence
angiography and optical coherence tomography, remain constrained by non-quantitative
examinations and individual ophthalmologists‟ experiences. Late diagnosis often prevents early
treatment. To address the constraints on current diagnostics, this study developed an
optoelectrokinetic bead-based immunosensing technique for detecting lipocalin 1 (LCN1), a DR
biomarker. The concentration level of LCN1 in the tears of DR patients increases with DR
severity. The immunoassay was dependent on the formation of sandwiched immunocomplexes
on the particles. A secondary antibody labeled with dyes/quantum dots (QDs) was used to
visualize the presence of the target antigens. Rapid electrokinetic patterning (REP), an
optoelectrokinetic technique, was used to dynamically enhance the fluorescent signal by
concentrating the modified particles. The limit of detection (LOD) of the technique could reach
110 pg/mL. Only 1.5 μL of a sample fluid was required for the measurement. Our results showed
that highly sensitive and improved LOD is subjected to particle stacking, small particle size, and
compact cluster. By labeling different particle sizes with dyes/QDs for LCN1 and TNF-α, we
successfully used REP to detect the two DR biomarkers on the same platform. The development
of an optoelectrokinetic bead-based immunosensing technique can provide new insights into
diagnosing other low-abundance diseases in the future.
Keywords: Bead-based immunosensing, Optoelectrokinetic technique, Diabetic retinopathy,
Biomarker, Lipocalin 1
ChiLin Lindsey, Ryder David, Probst Michael, Caplan Mark, Spano Jeffrey LaBelle.
(Harrington Program of Biomedical Engineering, in the School of Biological and Health
Systems Engineering, Arizona State University, Tempe, AZ 85287, USA). Feasibility in the
development of a multi-marker detection platform. Biosensors and Bioelectronics, Volume
89(Part 2) (2017): 743-749
A feasibility study for a label-free, multi-marker single sensor using electrochemical impedance
spectroscopy (EIS), imaginary impedance, and a signal decoupling technique is reported. To our
knowledge, this is the first reported attempt of using imaginary impedance for biomarker
detection and multi-marker detection. The electrochemical responses of purified low and high
density lipoproteins (LDL and HDL, respectively) were first individually characterized through
the immobilization of their molecular recognition elements (MREs) onto gold disk electrodes
(GDEs). The co-immobilization was performed by immobilizing the MREs of both LDL and
HDL on the same GDE, which was then used to detect LDL and HDL simultaneously in mixed
solution. Previous individual purified responses were then used to de-convolute the mixed
response, when the two biomarkers were detected in mixed solutions. The optimal frequencies of
LDL and HDL were found to be 81.38 Hz and 5.49 Hz, respectively, which shifted to 175.8 Hz
and 3.74 Hz under co-immobilized conditions. After comparing the electrochemical signal in
complex and imaginary impedance, imaginary impedance was found to be more suitable for
multi-marker detection purposes. Since imaginary impedance is related to capacitance, electric
displacement, relative permittivity, and effective capacitance were derived to elucidate the
theory of optimal frequency. This work shows that EIS has the potential for multi-marker
detection and can be extended to monitor other complex diseases such as diabetes mellitus for
better management and diagnostic purposes.
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Keywords: Multi-marker detection, Electrochemical impedance spectroscopy, Imaginary
impedance, Label free detection, New method, Cardiovascular disease
Nandhinee Radha Shanmugama, Sriram Muthukumarb , Shajee Chaudhryc, Jonathan
Anguianoa, Shalini Prasada. (aDepartment of Bioengineering, University of Texas at Dallas,
800 West Campbell Road, Richardson, TX 75080, USA, bEnlisense LLC, 1813 Audubon
Pond way, Allen, TX 75013, USA, cDepartment of Natural Sciences & Mathematics,
University of Texas at Dallas, 800 West Campbell Road, Richardson, TX 75080, USA).
Ultrasensitive nanostructure sensor arrays on flexible substrates for multiplexed and
simultaneous electrochemical detection of a panel of cardiac biomarkers. Biosensors and
Bioelectronics, Volume 89(Part 2) (2017): 764-772
Multiplexed detection of protein biomarkers offers new opportunities for early diagnosis and
efficient treatment of complex diseases. Cardiovascular diseases (CVDs) has the highest
mortality risk in USA and Europe with 15–20 million cases being reported annually. Cardiac
Troponins (T and I) are well established protein biomarkers associated with heart muscle
damage and point-of-care monitoring of both these two biomarkers has significant benefits on
patient care. A flexible disposable electrochemical biosensor device comprising of vertically
oriented zinc oxide (ZnO) nanostructures was developed for rapid and simultaneous screening of
cardiac Troponin-I (cTnI) and cardiac-Troponin-T (cTnT) in a point-of-care sensor format. The
biosensors were designed by selective hydrothermal growth of ZnO nanostructures onto the
working electrodes of polyimide printed circuit board platforms, resulting in the generation of
high density nanostructure ZnO arrays based electrodes. The size, density and surface
terminations of the nanostructures were leveraged towards achieving surface confinement of the
target cTnT and cTnI molecules on to the electrode surface. Multiplexing and simultaneous
detection was achieved through sensor platform design comprising of arrays of Troponin
functionalized ZnO nanostructure electrodes. The sensitivity and specificity of the biosensor was
characterized using two types of electrochemical techniques; electrochemical impedance
spectroscopy (EIS) and Mott-Schottky analysis on the same sensor platform to demonstrate
multi-configurable modes. Limit of detection of 1 pg/mL in human serum was achieved for both
cTnI and cTnT. Cross reactivity analysis showed the selectivity of detecting cTnT and cTnI in
human serum with wide dynamic range.
Keywords: Multiplexed detection, Cardiac Troponins, ZnO nanostructures arrays, EIS, MottV.S.P.K. Sankara, Aditya Jayanthi, Asim BikasDas, Urmila Saxena. (Department of
Biotechnology, National Institute of Technology Warangal, Warangal 506004, Telangana,
India). Recent advances in biosensor development for the detection of cancer biomarkers.
Biosensors and Bioelectronics, Volume 91(2017): 15-23
Cancer is the second largest disease throughout the world with an increasing mortality rate over
the past few years. The patient's survival rate is uncertain due to the limitations of cancer
diagnosis and therapy. Early diagnosis of cancer is decisive for its successful treatment. A
biomarker-based cancer diagnosis may significantly improve the early diagnosis and subsequent
treatment. Biosensors play a crucial role in the detection of biomarkers as they are easy to use,
portable, and can do analysis in real time. This review describes various biosensors designed for
detecting nucleic acid and protein-based cancer biomarkers for cancer diagnosis. It mainly lays
emphasis on different approaches to use electrochemical, optical, and mass-based transduction
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systems in cancer biomarker detection. It also highlights the analytical performances of various
biosensor designs concerning cancer biomarkers in detail.
Keywords: Cancer, Biosensor, Biomarker, Nanotechnology, Diagnosis

Biofertilizer
Janne Pesonena , Toivo Kuokkanena , Pasi Rautiob , Ulla Lassia. (aResearch Unit of
Sustainable Chemistry, P.O. Box 3000, 90014 University of Oulu, Finland, bNatural
Recourses Institute Finland, Eteläranta 55, 96300 Rovaniemi, Finland). Bioavailability of
nutrients and harmful elements in ash fertilizers: Effect of granulation. Biomass and
Bioenergy, Volume 100(2017): 92-97
Environmental policies of the European Union (EU) aim to increase the amount of renewable
energy and to improve the use of waste streams. This will increase the amount of fly ash (FA)
from biomass combustion, thereby increasing the need for its utilization. Biomass FA is a good
fertilizer since it contains most of the nutrients that plants need. Sequential leaching would
provide a more accurate assessment of the potential bioavailability of the harmful elements and
nutrients than the pseudo-total and/or water-soluble concentration analysis that EU
environmental legislation typically requires. This study investigated the effect of granulation
and ammonium sulfate addition on the solubility and bioavailability of nutrients and harmful
elements from peat and wood co-combustion FA by using sequential leaching and pseudo-total
acid digestion. The recoveries of the easily bioavailable nutrients Ca, K, Mg, P, and S as well as
the total bioavailability of Ca, K, Mg, and S reduced significantly after granulation. Therefore,
granulation reduced the fertilizing effect of FA. The pseudo-total recovery of Ca, Mg, and S
reduced after granulation, indicating that these types of FA form some very stable silicate
compounds besides the common self-hardening products. Ammonium sulfate addition increased
the recoveries of the easily bioavailable nutrients and total bioavailability recoveries of the Ca,
K, and Mg back to the same levels as those in FA. The total bioavailability of the harmful
elements As, Cd, Cr, Cu, Ni, Pb, and Zn was very low, and this does not limit the usability of FA
as a fertilizer.
Keywords: Fly ash, Granulation, Fertilizers, Leaching, Waste utilization

Biopesticides
Alice Albertini1, Roberto Pizzolotto2, Ruggero Petacchi1. (1Institute of Life SciencesScuola
Superiore Sant‟Anna PontederaItaly, 2.Dipartimento di Biologia, Ecologia e Scienze della
Terra Università della CalabriaRendeItaly). Carabid patterns in olive orchards and
woody semi-natural habitats: first implications for conservation biological control
against Bactrocera oleae. BioControl, Volume 62(1) (2017): 71–83
The role of carabids (Coleoptera: Carabidae) for pest control service in perennial crop systems
has been scarcely investigated. We addressed this knowledge gap exploring activity patterns and
traits of adult carabids dwelling olive orchard agroecosystems as potential natural enemies of
third instar larvae and pupae of Bactrocera oleae (Diptera: Tephritidae). Olive orchard supported
a well-structured carabid assemblage, whose species phenologies revealed a temporal
overlapping within the pest cycle. The assemblage of adjacent woody semi-natural habitats is
more of conservation interest, but may play a weaker role in B. oleae control provisioning. We
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suggest the identification of carabids main traits for B. oleae conservation biological control as a
cost-effective strategy for addressing future attention and resources only to those predators that
satisfy basic requirements. This research may open new scenarios on management interventions
to both conserve predators and encourage alternative approaches against olive orchards pest.
Keywords: Olive fruit fly; Pupae; Coleoptera Carabidae; Perennial agroecosystem; Species
traits; Agrobiodiversity
Xinqi Huang1,3,4,5,6,
Huiling Cui1,
Li Yang2,
Tao Lan2,
Jinbo Zhang1,3,4,
1,3,4,5,6
Zucong Cai
. (1.School of Geography Science Nanjing Normal University Nanjing
China, 2.China National Institute of Standardization Beijing China, 3.Jiangsu Center for
Collaborative Innovation in Geographical Information Resource Development and
Application Nanjing China, 4.Key Laboratory of Virtual Geographical Environment
Nanjing Normal University, Ministry of Education Nanjing China, 5.Jiangsu Provincial
Key Laboratory of Materials Cycling and Pollution Control Nanjing Normal University
Nanjing China, 6.State Key Laboratory Cultivation Base of Geographical Environment
Evolution (Jiangsu Province)Nanjing China). The microbial changes during the biological
control of cucumber damping-off disease using biocontrol agents and reductive soil
disinfestation. BioControl, Volume 62(1) (2017): 97–109
Cucumber damping-off disease mainly caused by Rhizoctonia solani leads to serious loss in
agricultural production. In this study, the effective and environmentally friendly methods, using
two biological agents combined with applying organic matter or reductive soil disinfestation
(RSD), were performed to control the disease. Real-time PCR and MiSeq pyrosequencing were
used to investigate the microbial community changes during the biocontrol process. The results
showed that the applications of organic matter and antagonists (Ant) significantly decreased R.
solani population and disease incidence, and increased soil microbial population and activity.
However, antagonists application combined with RSD (RSD + Ant) behaved much better in
nearly all aspects, and facilitated to maintain the population and activity of antagonists.
Compared to the applications of organic matter and antagonists, the combination of RSD and
antagonists changed soil microbial community structure to a larger extent. In conclusion, the
applications of biocontrol agents and organic matter improved soil microbial community and
decreased cucumber damping-off disease incidence, but the combination of RSD and the
antagonists was a more promising method for the improvement of soil microbial community and
the stable and successful control of the disease.
Keywords: Soil microbial activity; Soil microbial community; Antagonist; Plant pathogen
Io Kefalogianni1, Danai Gkizi2, Eugenia Pappa1, Lorela Dulaj1, Sotirios E. Tjamos2,
Iordanis Chatzipavlidis1. (1Laboratory of General & Agricultural Microbiology
Agricultural University of Athens Athens Greece, 2.Laboratory of Phytopathology
Agricultural University of Athens Athens Greece). Combined use of biocontrol agents and
zeolite as a management strategy against Fusarium and Verticillium wilt. BioControl,
Volume 62(2) (2017): 139–150
Vascular wilt pathogens, like Fusarium oxysporum and Verticillium dahliae, cause heavy
economic loses to a range of crops. The lack of chemical control intensifies the problem. In the
present study, the initial in vitro activity of 134 bacterial isolates, originating from various stages
of the composting process of cotton residues, against F. oxysporum f. sp. melonis (FOM) and V.
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dahliae was evaluated. The most efficient strains, named SP10 and C20 M, belong
to Bacillus sp. Both strains significantly reduced Fusarium and Vertilicillium wilt in melon and
aubergine respectively. Furthermore, zeolite was tested alone or in combination with SP10
against V. dahliae and FOM. It was shown that the combination of zeolite and SP10 in the
transplant soil plug was the most disease suppressive treatment. Interestingly the single
application of zeolite was also plant-protective. The positive effect of zeolite on plant health
could be linked with the recorded up-regulation of plant defense genes.
Keywords: Biological control; Bacillus sp.; Fusarium oxysporum f. sp. melonis ; Verticillium
dahliae
Carlos Calvo Garrido1, Josep Usall2, Rosario Torres2, Neus Teixidó2. (1Food Technology
Department University of Lleida, XaRTA-Postharvest, Agrotecnio Center Lleida Spain,
2.IRTA, XaRTA-Postharvest, Edifici Fruitcentre, Parc Científic i Tecnològic
Agroalimentari de Lleida Lleida Spain). Effective control of Botrytis bunch rot in
commercial vineyards by large-scale application of Candida sakeCPA-1. BioControl,
Volume 62(2) (2017): 161–173
Biological control with microorganisms is regarded as a promising control strategy
against Botrytis bunch rot (BBR, grey mould) on grapes. Candida sake CPA-1 is a yeast that has
previously shown a high efficacy against BBR in small-scale field trials. The present work aims
to confirm this efficacy in commercial conditions and to evaluate the compatibility
of C. sakewith phytosanitary products that are commonly used in viticulture. The large-scale
spray programmes (two to three applications in the growing season) were carried out in three
field sites in Catalonia, North-East Spain, with different vineyard management styles. The
overall reductions were in the ranges of 35 ± 5.7 to 64 ± 3.7% incidence, and 39 ± 17.5 to
85 ± 3.9% severity, compared to the control. Only four out of 39 phytosanitary products, tested
in liquid suspension with C. sake, were incompatible with the yeast. The results demonstrated
the potential of C. sake to become a reliable solution as a biocontrol product to be integrated in
the control of BBR within the future.
Keywords: Yeast antagonist; Grey mould; Vitis vinifera ; Biocontrol ; Compatibility
André L. Ribeiro1, Lessando M. Gontijo1,2. (1Instituto Federal Goiano, Campus Morrinhos
Morrinhos Brazil, 2.Instituto de Ciências Agrárias Universidade Federal de Viçosa –
Campus Florestal Florestal Brazil). Alyssum flowers promote biological control of collard
pests. BioControl, Volume 62(2) (2017): 185–196
Collard greens Brassica oleracea (L.) are often attacked by various pests including whiteflies,
aphids and diamondback moth. Hitherto, the main method used to manage these pests in Brazil
has been the application of a limited number of registered insecticides. The search for more
sustainable pest management strategies is therefore warranted. In this context, the conservation
biological control stands out as an appealing alternative. Conservation biological control is
achieved, at least in part, by strip-cultivating and/or conserving flowering plants within the
agroecosystem. The present study investigates how alyssum flowers Lobularia maritima (L.)
could contribute to the attraction of natural enemies and to the management of collard pests.
Two field experiments were conducted in different years. Each experiment consisted of two
treatments and three replicates, which were set up in a completely randomized design. The
treatments were (1) collards alone, and (2) collards + alyssum. We evaluated weekly the
population density of natural enemies and pests on both treatments. The results show that the
alyssum flowers attractiveness contributed to increase the abundance of generalist predators
during both experiments, which in turn translated into a significant reduction of collards pests,
28
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especially aphids. Some of the main predators attracted/harbored by alyssum flowers were
spiders, coccinellids, syrphids and Orius sp. Finally, strip intercropping alyssum with collards
can be an important strategy to manage brassica pests and cope with the limited availability of
insecticides registered for this vegetable crop.
Keywords: Conservation biological control; Lobularia maritima ; Brassicas ; Intercropping
A. Katsanis1.2,
A. Magro3,
F. Ramon-Portugal3,
M. Kenis1,
D. Babendreier1.
(1.CABIDelémont Switzerland, 2.Department of Ecology and Evolutionary Biology
University of California IrvineIrvine USA, 3.Université de Toulouse - ENFA, UMR CNRS
5174 „Evolution et Diversité Biologique‟Castanet-Tolosan France). Chemical defences of
native European coccinellid eggs against intraguild predation by the invasive Asian
coccinellid, Harmonia axyridis (Pallas). BioControl, Volume 62(3) (2017): 385–396
Harmonia axyridis (Pallas) is a coccinellid of Asian origin that has recently invaded substantial
parts of Europe and is suspected to affect native coccinellid populations through intraguild
predation and competition for food. Previous work has shown that two species from
the Calviagenus appeared to be well protected against H. axyridis predation. To deepen our
understanding on chemical protection of Calvia spp. and the predation risk by H. axyridis, we
tested for susceptibility and palatability of Calvia spp. and H. axyridis eggs against predation
by H. axyridis neonate larvae. Results show that eggs of C. quatuordecimguttata were mostly
not eaten by H. axyridis, while eggs of the congeneric C. decemguttata were found to be largely
unprotected against predation by the invasive coccinellid. We also observed that H. axyridisfirst
instars successfully cannibalized on conspecific eggs. Removing the surface chemicals
from C. quatuordecimguttata eggs resulted in significantly reduced protection from being preyed
upon by H. axyridis, while applying these extracts onto C. decemguttata and H. axyridis eggs
resulted in increased protection against H. axyridis larvae. The importance of surface chemicals
in the interactions between H. axyridis and native coccinellids was confirmed by GC–MS
analysis, showing a high diversity of hydrocarbons located on the surface
of C. quatuordecimguttata eggs, i.e. more than twice as many when compared
to C. decemguttata. Survival of H. axyridis larvae feeding on eggs of C. quatuordecimguttata,
C. decemguttata or conspecific eggs, from which surface chemicals were removed by washing
them with hexane, was not different from survival on unwashed eggs.
Keywords: Coccinellidae; Invasive predator; Chemical defences; Intraguild predation
Mohamad Sharifazizi, Behrouz Harighi, Amin Sadeghi. (Department of Plant Protection,
College of Agriculture, University of Kurdistan, Sanandaj, Iran). Evaluation of biological
control of Erwinia amylovora, causal agent of fire blight disease of pear by antagonistic
bacteria. Biological Control, Volume 104(2017): 28-34
Fire blight caused by Erwinia amylovora is one of the most important diseases of pear and apple
trees in Kurdistan province, Iran. To develop an effective biocontrol method against the
pathogen, a total of 22 bacteria were isolated from above parts of pear trees and screened for in
vitro antagonistic activity. Ten isolates inhibited the growth of the pathogen were identified by
biochemical tests and partial sequencing of 16s rRNA or recA genes as Pantoea
agglomerans (Pa9, Pa10, Pa21), fluorescent Pseudomonas sp. (Ps117, Ps170, Ps49,
Ps89), Enterobacter sp. (En23, En113) and Serratia sp. (Se111). These strains were selected for
biological control efficacy on immature fruits, detached flowers and leaves under laboratory
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conditions. All antagonists were able to reduce the disease severity on fruit and flowers. On
immature fruits assay, isolates Pa21 and En23 with 83% and 25%, respectively had the highest
and lowest effects on disease incidence compared to the control. On flowers, isolates Ps170 with
92% and En23, Ps89 and Se111 with 25% reduction of infection, respectively, had the highest
and lowest effects under condition tested. Among strains tested, Ps170 produced amplified
fragments corresponding to biosynthesis genes to produce antibiotics PCA, DAPG, Pyrrolnitrin
and Pyoluteorin. Based on results obtained in this study, Ps170, Ps117, En113 and Pa21 strains
have potential to be used for fire blight control, although their efficacy needs to be evaluating
under natural field conditions.
Keywords: Erwinia
Enterobacter sp.
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Guangzheng Sunab, Tuo Yaoa, Chanjing Fengb, Long Chena, Jianhong Lia, Lide Wanga.
(aKey Laboratory of Grassland Ecosystem, Pratacutural College, Gansu Agricultural
University, Lanzhou, Gansu 730070, China, bState Key Laboratory of Crop Stress Biology
for Arid Areas, Northwest A&F University, Yangling, Shaanxi 712100, China).
Identification and biocontrol potential of antagonistic bacteria strains against Sclerotinia
sclerotiorum and their growth-promoting effects on Brassica napus. Biological Control,
Volume 104(2017): 35-43
In order to assess the potential of plant growth promoting rhizobacteria (PGPR) to protect
rapeseed plants against Sclerotinia sclerotiorum (Lib.) de Bary, antifungal properties and
growth-promoting effects of PGPR were evaluated. Phosphate solubilization, nitrogenase and
IAA secretion of 19 strains were tested. Out of 19 strains, 13 could solubilize phosphate (3.79–
204.74 mg/L), 10 strains produced IAA (4.34–54.36 mg/L) and 14 strains had nitrogenase
activity (7.14–246.46 nmol/mL·h). All strains were tested for their antagonism against S.
sclerotiorum in vitro based on panel confrontation method. Strain LHS11 efficiently
antagonized S. sclerotiorum and its inhibition rate reached 85.71%. In greenhouse experiments,
the control efficiency of compound inoculant (LHS11 + FX2) reached 80.51%. The compound
inoculant significantly increased the plant height (217.76 mm), shoot fresh weight (1.7794 g),
root fresh weight (0.0495 g) and root dry weight (0.0086 g). Based on 16 S rDNA sequence
alignment and several biochemical and physiological characteristics, strains LHS11 and FX2
were identified as Bacillus subtilis. Therefore, these results strongly suggested that B.
subtilis LHS11 and FX2 are promising biocontrol and growth-promoting agents in rapeseed
plants.
Keywords: Plant growth promoting rhizobacteria (PGPR), Identification, Growth promoting
function, Sclerotinia sclerotiorum, Control efficiency
Manon Lefebvreab, Pierre Franckb, Jérôme Olivaresb, Jean-Michel Ricarda, Jean-François
Mandrina, Claire Lavigneb. (aCTIFL, Centre Interprofessionnel des Fruits et Légumes,
Balandran, 30127 Bellegarde, France, bINRA, UR1115, PSH, Plantes et Systèmes de
culture Horticoles, F-84000 Avignon, France). Spider predation on rosy apple aphid in
conventional, organic and insecticide-free orchards and its impact on aphid populations.
Biological Control, Volume 104 (2017):57-65
Spiders dwelling in the canopy of apple trees may contribute to the control of the rosy apple
aphid (Dysaphis plantaginea) in spring. They are expected to be very efficient early in the
season during aphid colony establishment. However, their predation on aphids may be impaired
by insecticide treatments. In the present study, we aimed to assess the effectiveness of spider
predation on D. plantaginea in apple orchards. For this purpose, we sampled a total of 1281
30
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canopy spiders in 8 orchards under IPM (Integrated Pest Management), organic or insecticidefree management in the early and mid-season. DNA analyses of the spider guts with specific D.
plantaginea PCR primers were performed to estimate which taxa had eaten this aphid pest in the
early and mid-season. Lastly, we assessed the effectiveness of aphid suppression by spiders in
insecticide-free orchards during these two periods. The most abundant spiders collected
belonged to the Philodromidae, Salticidae and Anyphaenidae families. Spiders were more
abundant in the insecticide-free orchards than in the other orchards in the mid-season but not in
the early season. The positive detection of D. plantaginea DNA was observed in 8 out of the 12
most abundant families and occurred in all orchards. The probability for a spider to be found
positive increased with the abundance of aphids and was higher in the insecticide-free than in the
other orchards. It did not depend on the spider prosoma size. Lastly, the increase in the number
of aphid colonies early in the season was negatively related to the abundance
of Philodromus spp. All these results showed that numerous spider taxa participate in the control
of D. plantaginea in organic, conventional and IPM orchards and that Philodromusspp. may be
particularly efficient in the early season where arthropod communities are not disturbed by
insecticides.
Keywords: Agroecology, Anyphaena accentuate, Conservation biological control, Gut content
analysis, Philodromus spp., Spider community
Quentin Payntera, Akihiro Konumab, Sarah L.Dodda, R.L.Hillc, Lara Fieldc, A. Hugh
Gourlayc, Christopher J.Winksa. (aLandcare Research, Private Bag 92170, Auckland, New
Zealand, bNational Institute for Agro-Environmental Sciences, 3-1-3 Kannondai, Tsukuba,
Ibaraki 305-8604, Japan, cLandcare Research, P.O. Box 69040, Lincoln, New Zealand).
Prospects for biological control of Lonicera japonica(Caprifoliaceae) in New Zealand.
Biological Control, Volume 105(2017) : 56-65
Surveys in the native range of Japanese honeysuckle Lonicera japonica in Honshu, Japan,
revealed a natural enemy biota attacking the plant that was rich in potential biocontrol agents for
New Zealand (NZ), including 11 herbivorous insect species and one fungal pathogen. This
contrasts with previously published surveys in NZ that found only generalist arthropod
herbivores and only two weakly pathogenic specialist pathogens. The Japanese insect herbivores
included leaf-mining and stem-boring feeding guilds that were absent in NZ. Among the insect
herbivores, a nymphalid butterfly Limenitis glorifica, a cerambycid beetle Oberea shirahatai and
a cosmopterigid moth Allotalanta sp. were prioritised as potential biocontrol agents. Their larvae
cause potentially complementary damage to leaves, woody stems and shoot tips, respectively.
Host-range testing of Lim. glorifica and O. shirahatai indicated that both species are sufficiently
host-specific to be released in NZ and formal approval to release these species has been
obtained. Lim. glorifica was released into the field in 2014 and has become established. O.
shirahatai is due to be released in late 2016. Preliminary testing indicates that the fundamental
host range for Allotalanta sp. larval feeding and development is narrowly
oligophagous. Allotalanta sp. is therefore likely to have potential for use as a biocontrol agent in
NZ if the first two agents provide insufficient control, although further host-range testing would
be desirable to more accurately predict the likely field host range of this species.
Keywords: Host-range testing, Limenitis glorifica, Oberea shirahatai, Specificity, Biocontrol
agent establishment
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Zvi Mendela, Alex Protasova, JohnLa Salleb, Daniel Blumberga, David Brandc, Manuela
Brancod. (aDepartment of Entomology, Agricultural Research Organization, the Volcani
Center, Bet Dagan 50250, Israel, bCSIRO National Research Collections Australia, GPO
Box 1700, Canberra, ACT 2601, Australia, cKKL Forest Department, Eshta‟ol, M.P.
Shimshon, 99775, Israel, dCentro de Estudos Florestais (CEF), Instituto Superior de
Agronomia, Universidade de Lisboa, Tapada da Ajuda, 1349-017 Lisboa, Portugal).
Classical biological control of two Eucalyptus gall wasps; main outcome and conclusions.
Biological Control, Volume 105(2017): 66-78
The gall wasps Leptocybe invasa and Ophelimus maskelli (Hymenoptera Eulophidae) have
become established in the Mediterranean Basin during the last 15 years. In contrast to the rarity
of both gallers in Australia, they built up high, dense populations in their new areas. We examine
and discuss the biological control project of both gallers in Israel and Portugal. Three species of
parasitoids
of O.
maskelli – Closterocerus
chamaeleon (Eulophidae), Stethynium
ophelimi and Stethynium breviovipositor (Mymaridae) – were released in 2005, and four species
of parasitoids of L. invasa – Megastigmus zvimendeli, M. lawsoni(Torymidae), Selitrichodes
kryceri and Quadrastichus mendeli (Eulophidae) – were released in 2007. The level of galling
was monitored. The findings revealed steep declines of both O. maskelli and L.
invasa populations. Of the three species of parasitoids released against O. maskelli in Israel,
only C. chamaeleon and S. ophelimi were recovered from galling material, of which the former
species contributed much of the total parasitism. All four species of parasitoids released
against L. invasa in Israel were recovered subsequently. Quadrastichus mendeli occurred most
frequently among the parasitoids of L. invasa. The mean overall ratio among the occurrences of
the four parasitoids, as observed in 2013, was 15:10:3:1 for Q. mendeli:M. zvimendeli S.
kryceri:M. lawsoni, respectively. It seems that these species – two in the case of O. maskelli and
four in the case of L. invasa, which were originally introduced into Israel now contribute to
effective control throughout most of the Mediterranean.
Keywords: Gall wasp, Eucalyptus, Leptocybe invasa, Ophelimus maskelli, Parasitoid,
Biological control
Blair W.Cowieab, Ed T.F.Witkowskia, Marcus J.Byrneab, Nic Ventera. (aSchool of Animal,
Plant and Environmental Sciences, University of the Witwatersrand, Johannesburg, South
Africa, bDST-NRF Centre of Excellence for Invasion Biology, School of Animal, Plant and
Environmental Sciences, University of the Witwatersrand, Johannesburg, South Africa). A
villainous hero: Does the biological control agent, Anthonomus santacruzi, pollinate its
target weed, Solanum mauritianum? Biological Control, Volume 105(2017): 79-85
Weed biological control programmes frequently make use of flower feeding agents to reduce the
fruit and seed output of invasive plants. Florivorous species have the potential for both direct and
indirect effects on the reproductive success of their target plants. The flowerbud-feeding
weevil, Anthonomus santacruzi, was first released in South Africa during 2008 for biological
control of an invasive tree, Solanum mauritianum. This study assessed the impact of A.
santacruzi florivory as well as the potential of the agent to act as an indirect pollinator. Floral
damage caused by A. santacruzi was trivial, with only ∼5% of the anther and ∼2% of petal areas
being removed. However, the subsequent effects of A. santacruzi were considerably more
damaging, with 25% and 66% reductions in the flowering and fruiting of S.
mauritianum inflorescences respectively. Additionally, fruit produced from inflorescences
exposed to A. santacruzi were smaller in size, with fewer viable seeds. This suggests that in
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areas with well-established A. santacruzi populations, the agent may facilitate the selfpollination and subsequent inbreeding of S. mauritianum.
Keywords: Bugweed, Florivory, Indirect effects, Insect-plant interactions, Self-pollination
María de Lourdes, Ramírez-Ahujaa, Esteban Rodríguez-Leyvaa, J. Refugio Lomeli-Floresa,
Alfonso Torres-Ruizb, Ariel W.Guzmán-Francoa. (aColegio de Postgraduados, Carretera
México-Texcoco km 36.5, Montecillo, C.P. 56230 Texcoco, Estado de México, México,
b
Koppert México, Circuito Norte 82, Parque Industrial El Marqués, C.P. 76246 El
Marqués, Querétaro, México). Evaluating combined use of a parasitoid and a
zoophytophagous bug for biological control of the potato psyllid, Bactericera cockerelli.
Biological Control, Volume 106(2017): 9-15
Bactericera cockerelli (Sulc) is an important pest of solanaceous crops and a vector of the
pathogen Candidatus Liberibacter solanacearum. Biological control of this pest has been
attempted using either the parasitoid, Tamarixia triozae (Burks), or the predatory bug, Dicyphus
hesperus (Knight), but never in combination. Through a series of laboratory experiments we
investigated their combined use. In choice and no-choice experiments we evaluated the ability
of D. hesperus to i) prey on different developmental instars of B. cockerelli and ii) prey on B.
cockerelli nymphs previously parasitized by T. triozae. In choice and no-choice experiments D.
hesperus preyed on more second and third instar B. cockerelli nymphs than fourth instar
nymphs; in the no-choice experiment egg predation was similar to predation of fourth instar
nymphs but almost no eggs were eaten when other instars were available in the choice
experiment. In choice and no-choice experiments D. hesperus ate more B. cockerelli nymphs
that contained T. triozae eggs, than nymphs containing T. triozae larvae; almost no nymphs
containing T. triozae pupae were eaten. When both natural enemies were released
simultaneously in B. cockerelli populations both parasitism and predation levels were reduced
relative to when each species was released alone. However, the overall mortality of B.
cockerelli obtained when both species were released together was additive. The implications of
our results for the combined use of these two natural enemies for biological control of B.
cockerelli in protected agriculture is discussed.
Keywords: Tamarixia triozae, Dicyphus Hesperus, Intraguild predation, Greenhouse tomatoes
Fernanda Blauth de Limaa, Carina Félixb, Nádia Osóriob, Artur Alvesb, Rui Vitorinocd,
Pedro Dominguese, Rute. T.da Silva Ribeiroa, Ana CristinaEstevesb. (aDepartment of
Biotechnology, University of Caxias do Sul, Rio Grande do Sul, Brazil, bDepartment of
Biology, CESAM, University of Aveiro, 3810-193 Aveiro, Portugal, cDepartment of Medical
Sciences, Institute of Biomedicine – iBiMED, University of Aveiro, Aveiro, Portugal,
d
Department of Physiology and Cardiothoracic Surgery, Faculty of Medicine, University of
Porto, Porto, Portugal, eDepartment of Chemistry, QOPNA, University of Aveiro, 3810-193
Aveiro, Portugal). Trichoderma harzianum T1A constitutively secretes proteins involved in
the biological control of Guignardia citricarpa. Biological Control, Volume 106(2017): 99109.
Citrus Black Spot caused by the fungus Guignardia citricarpa has an enormous economic
impact. However, studies addressing the reduction or replacement of conventional fungicides for
its control are scarce. Trichoderma harzianum is the most widely used species as a biological
control agent. Nevertheless, only scarce reports describe the antagonism between T.
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harzianum and G. citricarpa. To investigate the mechanisms involved in the control of G.
citricarpa, the proteins present in the secretome of T. harzianum T1A grown in medium
containing deactivated mycelium of G. citricarpa were characterized and compared to a control
condition. From the 178 significantly differentially expressed spots, 65 proteins were identified
by mass spectrometry. Glycoside hydrolases, an L-amino acid oxidase, a serine protease and Epl
1 protein, represent 54% of the total proteins and are related not only to mycoparasitism, but also
to plant defense response stimulation and biological control. When challenged by the
pathogen, T. harzianum T1A reduces the total amount of secreted proteins, especially related to
primary metabolism, increasing the secretion of proteins related to fungal interaction.
Our results show, for the first time, that T. harzianum T1A secretes proteins related to the control
of G. citricarpa, and induction of plant resistance, even in the absence of pathogen challenge.
Keywords: Extracellular proteome analysis, Biological control, Plant resistance, Citrus Black
Spot disease
Timothy L. Widmer, Nina Shishkoff . (Foreign Disease and Weed Science Research Unit,
USDA-ARS, 1301 Ditto Avenue, Fort Detrick, MD 21702, USA). Reducing infection and
secondary inoculum of Phytophthora ramorum on Viburnum tinus roots grown in potting
medium amended with Trichoderma asperellum isolate 04-22. Biological Control, Volume
107(2017): 60–69
Phytophthora ramorum is a concern of the ornamental nursery business because it is implicated
in the movement on ornamental plants such as rhododendron and viburnum. Since there is a soil
phase that infects the roots, above-ground symptoms are not often manifested and easily
detected. Government agencies require that a P. ramorum-positive nursery be placed under some
type of quarantine until it can demonstrate that it has mitigated P. ramorum. Typical methods of
mitigation are often expensive, harmful to the environment, and impractical. Biological control
using Trichoderma asperellumisolate 04-22 (Ta 04-22) has been demonstrated to reduce P.
ramorum soil populations to below detectable limits when incorporated into soil or potting mix.
The purpose of this study was to determine whether Ta 04-22 would reduce Viburnum tinus root
infection and reduce secondary sporulation from infected roots. When rooted V. tinus cuttings
were planted into potting mix amended with three different final concentrations (1 × 105,
1 × 106, and 1 × 107 CFU/cm3 potting mix) of Ta 04-22 and drenched with either a P.
ramorum sporangia or chlamydospore suspension, plants with any infected roots declined as the
Ta 04-22 concentration increased. This was significant (P = 0.039) when P.
ramorum chlamydospores were used as the inoculum propagule but not (P = 0.143) when
sporangia were used. A second application of Ta 04-22 as a top-dressing after 4 weeks did not
result in a decrease in plants with infected roots. When P. ramorum-infected V. tinus roots were
treated with Ta 04-22 grown on wheat bran, Ta 04-22 formulated as a wettable powder, or
RootShield® Plus WP, flow-through of P. ramorumsecondary inoculum was significantly
reduced compared to non-treated controls (P < 0.001). A second application did not reduce the
secondary inoculum any further. These results demonstrate that various formulations of Ta 04-22
and, to a lesser degree, RootShield® Plus WP can be used as a microbial biological control
treatment to reduce infection of V. tinus roots by P. ramorum and reduce plant-to-plant spread by
reducing secondary inoculum.
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David W. Williamsa, Ann E. Hajekb. (a USDA, APHIS, CPHST Otis Lab, Buzzards Bay,
MA 02542-1308, USA, b Department of Entomology, Cornell University, Ithaca, NY 1485334
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2601, USA). Biological control of Sirex noctilio (Hymenoptera: Siricidae) in the
northeastern United States using an exotic parasitic nematode. Biological Control, Volume
107(2017): 77–86
The woodwasp Sirex noctilio is a devastating killer of pines in the southern hemisphere. Over
the 20th Century, it has invaded exotic pine plantations in New Zealand, Australia, South
America, and South Africa successively. In response to this woodwasp threat, in the 1960–70s
CSIRO in Australia launched a major campaign of exploration for biological control agents in
Europe, the Middle East, and North Africa, the presumed indigenous range of S. noctilio. The
most promising natural enemy discovered was a nematode, Deladenus siricidicola, which lives
inside a pine tree as a mycophagous form but becomes parasitic when near host larvae and
sterilizes adult woodwasp females. Australian scientists developed a biological control
management system based on the nematode, including how to rear and release it in the field. The
CSIRO program has been a model for Sirex management in the pine-growing regions of the
southern hemisphere since the 1960s. Thus, when S. noctilio was collected in North America in
2004, it seemed natural to try using the Australian model as a simple technology transfer.
Unfortunately the transfer has not proved to be so simple. In the following, we present the results
of six years of experimental controlled release studies, in which no nematodes were actually
released into the field. One of the first discoveries was that another strain, a “non-sterilizing”
strain, of D. siricidicola was already present in the areas invaded by S. noctilio. Our annual
studies compared infection rates between trees inoculated with the Australian “Kamona strain”
and controls without nematodes. In most cases, the treated trees had the higher rates of nematode
parasitism, but the controls were not always zero, suggesting that the non-sterilizing strain was
well-established in our study plots. Many of the Kamona-treated trees did not contain Kamonas,
suggesting that the non-sterilizing strain may have out-competed the Kamonas. Even with
Kamona treatments, there was relatively little sterilization, indeed much less than expected. It
seems likely that the S. noctilio strain invading North America is physiologically different from
the Australian nematode and not susceptible to Kamona sterilization. Another interesting result
was observed between host tree species. In a three-year study, nematode parasitism rates were
consistently higher in P. sylvestris than in P. resinosa and significantly higher when the three
years of data were pooled. We conclude with the observation that the Kamona strain is
apparently not compatible with the S. noctilio invading North America and suggest that more
exploration is needed in its area of origin for different and more effective nematode genotypes.
Keywords: Deladenus siricidicola; Sirex noctilio; Pinus; Nematode; Kamona strain;
Classical biological control
Cleopas C.Chinheya, Kwasi S.Yobo, Mark D.Laing. (Discipline of Plant Pathology, School
of Agriculture, Earth and Environmental Sciences, University of KwaZulu-Natal, Private
Bag X 01, Scottsville 3209, Pietermaritzburg, South Africa). Biological control of the
rootknot nematode, Meloidogyne javanica (Chitwood) using Bacillus isolates, on soybean.
Biological Control, Volume 109(2017): 37-41
In this study, the biocontrol potential of Bacillus isolates was investigated in laboratory and
greenhouse experiments. Five out of 70 bacterial isolates from the root-zone of crops and a goat
pasture caused second stage juvenile (J2) mortality greater than 50% in vitro after 24 h. Three of
the five selected isolates (BC27, BC29 and BC31) which were isolated from the root-zone of a
goat pasture caused J2 mortality greater than 80% at 108 spores ml−1 in vitroafter 24 h, with
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BC27 causing 100% J2 mortality after 3 h. Seed treatment of soybean with Isolates BC27 and
BC29 caused a reduction in rootknot galling and egg mass counts (P ≤ 0.0001) and also caused a
significant increase in shoot weight (P ≤ 0.0001), when compared to the Control. Blast analysis
revealed that the two select isolates, BC27 and BC29, had similar sequences to Bacillus spp. T2
and Bacillus spp. KT18, as listed on the Gen-Bank, respectively.
Keywords: Soybean, Bacillus spp., Nematodes
Vladimir Vujanovic, Madhavi Arla Daida, Prasad Daida. (Department of Food and
Bioproduct Sciences, University of Saskatchewan, Saskatoon, SK S7N 5A8, Canada).
qPCR assessment of aurofusarin gene expression in mycotoxigenic Fusarium species
challenged with mycoparasitic and chemical control agents. Biological Control, Volume
109(2017): 51-57
Sphaerodes mycoparasitica is a Fusarium-specific mycoparasite and biocontrol agent against
Fusarium head blight (FHB) in cereals. Fusarium spp. produce harmful deoxynivalenol (DON),
zearalenone (ZEA) and aurofusarin (AUR) mycotoxins. This study focuses on aurofusarin
(AUR) as a poorly studied dimeric polyketide-derived mycotoxin synthesized by the polyketide
synthases (PKS). AUR provides a red pigmentation to the Fusarium‟s cell wall. It is a proven
contaminant in food and feed posing a health risk to consumers. To determine if the production
and/or expression level of PKS genes influence the changes in mycelia coloration, AUR-red
pigmented Fusarium spp.
were
co-cultured
with S.
mycoparasitica and Trichoderma
harzianum mycoparasitic biocontrol agents compared to tebuconazole (Folicur®) fungicide, as a
control. In this study, a set of six specific qPCR primers were designed. Results revealed the
presence of PKS12 gene coding for AUR biosynthesis in F. graminearum 3ADON and
15ADON chemotypes, F. culmorum and F. avenaceum, unlike other tested F. proliferatum, F.
oxysporum, F. arthrosporoides strains. S. mycoparasitica was most effective in reducing the
AUR
in F.
graminearum 3ADON, F.
graminearum 15ADON, F.
culmorum and F.
avenaceum followed by T. harzianum and tubaconazole. Furthermore, qPCR transcription results
confirmed that the F. avenaceummycelia's shift in color from dark red to light red and white is
associated with respective heat shock tolerance and virulence which corresponds to the level of
AUR biosynthesis or PKS12 gene expression. S. mycoparasitica could be used as an effective
biocontrol agent against Fusarium pathogens to reduce AUR production.
Keywords: Aurofusarin, Biocontrol, Mycotoxin, Polyketide synthase genes, Fusarium spp.,
qPCR, Sphaerodes mycoparasitica, Trichoderma harzianum, Fungicide
Séverin Hattabc, Thomas Lopesb, Fanny Boeraeved, Julian Chenc, Frédéric Francisb.
(aTERRA AgricultureIsLife, Gembloux Agro-Bio Tech, University of Liège, Passage des
Déportés 2, 5030 Gembloux, Belgium, b,Functional and Evolutionary Entomology,
Department of Agronomy, Biology and Chemistry, Gembloux Agro-Bio Tech, University of
Liège, Passage des Déportés 2, 5030 Gembloux, Belgium, cState Key Laboratory for
Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy
of Agricultural Sciences, 2 West Yuanmingyuan Rd., Haidian District, 100193 Beijing,
China, dBiodiversity and Landscapes, Department of Biosystems Engineering, Gembloux
Agro-Bio Tech, University of Liège, Passage des Déportés 2, 5030 Gembloux, Belgium).
Pest regulation and support of natural enemies in agriculture: Experimental evidence of
within field wildflower strips. Ecological Engineering, Volume 98(2017): 240-245
Restoring ecosystem services in agriculture is vital to reach a sustainable food production. More
specifically, developing farming practices which enhance biological pest control is a main issue
for today‟s agriculture. The aim of this study was to assess whether the two strategies of
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complicating the search of host plants by pests by increasing plant diversity, and of supporting
their natural enemies by managing habitats, could be combined simultaneously at the field scale
to restore biological pest control and reduce chemical insecticide use. In Gembloux (Belgium),
wildflower strips (WFS) were sown within wheat crops in which pests (i.e., aphids), their
predators (i.e. aphidophagous hoverflies, lacewings and ladybeetles) and parasitoid wasps were
monitored for 10 weeks in the period of May through July 2015 as indicators of the ES of pest
control. Aphids were significantly reduced and adult hoverflies favoured in wheat in between
WFS, compared to monoculture wheat plots. No significant differences were observed for adult
lacewings, ladybeetles and parasitoids. In all treatments, very few lacewing and ladybeetle larvae
were observed on wheat tillers. The abundance of hoverfly larvae was positively correlated with
the aphid density on tillers in between WFS, showing that increasing food provisions by
multiplying habitats within fields, and not only along margins, can help supporting
aphidophagous hoverflies in crops. By enhancing the ecosystem services of biological pest
control, this study shows that increasing both plant diversity and managing habitats for natural
enemies may reduce aphid populations, hence insecticide use. Future research should continue
this vein of work by quantifying the link between agricultural practices and the delivery of
ecosystem services in order to guide future measures of agricultural policies.
Keywords: Agroecological engineering; Conservation biological control; Plant diversity;
Aphids; Predators; Parasitoids

Biodegradation
Zhi-Guo Wu, Fang Wang, Li-Qun Ning, Robert D. Stedtfeld, Zong-Zheng Yang, JingGuo Cao, Hong-Jie Sheng, Xin Jiang. (College of Chemical Engineering and Materials
Science Tianjin University of Science & Technology Tianjin People‟s Republic of China,
2.Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science
Chinese Academy of Sciences Nanjing People‟s Republic of China, 3.Department of Civil
and Environmental Engineering Michigan State University East Lansing USA).
Biodegradation of 5-chloro-2-picolinic acid by novel identified co-metabolizing
degrader Achromobacter sp. f1. Biodegradation, Volume 28(Issue 2–3) (2017): 139–144
Several bacteria have been isolated to degrade 4-chloronitrobenzene. Degradation of 4chloronitrobenzene by Cupriavidus sp. D4 produces 5-chloro-2-picolinic acid as a dead-end byproduct, a potential pollutant. To date, no bacterium that degrades 5-chloro-2-picolinic acid has
been reported. Strain f1, isolated from a soil polluted by 4-chloronitrobenzene, was able to cometabolize 5-chloro-2-picolinic acid in the presence of ethanol or other appropriate carbon
sources. The strain was identified as Achromobacter sp. based on its physiological, biochemical
characteristics, and 16S rRNA gene sequence analysis. The organism completely degraded 50,
100 and 200 mg L−1 of 5-chloro-2-picolinic acid within 48, 60, and 72 h, respectively. During
the degradation of 5-chloro-2-picolinic acid, Cl− was released. The initial metabolic product of
5-chloro-2-picolinic acid was identified as 6-hydroxy-5-chloro-2-picolinic acid by LC–MS and
NMR. Using a mixed culture of Achromobacter sp. f1 and Cupriavidus sp. D4 for degradation of
4-chloronitrobenzen, 5-chloro-2-picolinic acid did not accumulate. Results infer
that Achromobacter sp. f1 can be used for complete biodegradation of 4-chloronitrobenzene in
remedial applications.
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N. Fahrenfeld, A. Pruden, M. Widdowson. (1.Civil & Environmental Engineering Rutgers,
The State University of New Jersey Piscataway, USA, 2.Civil & Environmental
Engineering, Virginia Tech Blacksburg, USA, 3.Civil & Environmental Engineering,
Virginia Tech Blacksburg, USA). Kinetic and microbial community analysis of methyl
ethyl ketone biodegradation in aquifer sediments. Biodegradation, Volume 28(1)(2017):
27–36
Methyl ethyl ketone (MEK) is a common groundwater contaminant often present with more
toxic compounds of primary interest. Because of this, few studies have been performed to
determine the effect of microbial community structure on MEK biodegradation rates in aquifer
sediments. Here, microcosms were prepared with aquifer sediments containing MEK following a
massive spill event and compared to laboratory-spiked sediments, with MEK biodegradation
rates quantified under mixed aerobic/anaerobic conditions. Biodegradation was achieved in
MEK-contaminated site sediment microcosms at about half of the solubility (356 mg/L) with
largely Firmicutes population under iron-reducing conditions. MEK was biodegraded at a higher
rate [4.0 ± 0.74 mg/(L days)] in previously exposed site samples compared to previously
uncontaminated sediments [0.51 ± 0.14 mg/(L days)]. Amplicon sequencing and denaturing
gradient gel electrophoresis of 16S rRNA genes were combined to understand the relationship
between contamination levels, biodegradation, and community structure across the plume. More
heavily contaminated sediments collected from an MEK-contaminated field site had the most
similar communities than less contaminated sediments from the same site despite differences in
sediment texture. The more diverse microbial community observed in the laboratory-spiked
sediments reduced MEK concentration 47 % over 92 days. Results of this study suggest lower
rates of MEK biodegradation in iron-reducing aquifer sediments than previously reported for
methanogenic conditions and biodegradation rates comparable to previously reported nitrateand sulfate-reducing conditions.
Keywords: Methyl ethyl ketone; 2-Butanone; Biodegradation; Amplicon sequencing
Sunday A. Adebusoye. (1.Department of Microbiology, Faculty of Science University of
Lagos
Lagos,
Nigeria,
2.Chemische
Mikrobiologie
Bergische
UniversitätGesamthochschule Wuppertal Wuppertal, Germany). Biological degradation of 4chlorobenzoic acid by a PCB-metabolizing bacterium through a pathway not involving
(chloro)catechol. Biodegradation, Volume 28(1) (2017): 37–51
Cupriavidus sp. strain SK-3, previously isolated on polychlorinated biphenyl mixtures, was
found to aerobically utilize a wide spectrum of substituted aromatic compounds including 4fluoro-, 4-chloro- and 4-bromobenzoic acids as a sole carbon and energy source. Other
chlorobenzoic acid (CBA) congeners such as 2-, 3-, 2,3-, 2,5-, 3,4- and 3,5-CBA were all rapidly
transformed to respective chlorocatechols (CCs). Under aerobic conditions, strain SK-3 grew
readily on 4-CBA to a maximum concentration of 5 mM above which growth became impaired
and yielded no biomass. Growth lagged significantly at concentrations above 3 mM, however
chloride elimination was stoichiometric and generally mirrored growth and substrate
consumption in all incubations. Experiments with resting cells, cell-free extracts and analysis of
metabolite pools suggest that 4-CBA was metabolized in a reaction exclusively involving an
initial hydrolytic dehalogenation yielding 4-hydroxybenzoic acid, which was then hydroxylated
to protocatechuic acid (PCA) and subsequently metabolized via the β-ketoadipate pathway.
When strain SK-3 was grown on 4-CBA, there was gratuitous induction of the catechol-1,238
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dioxygenase and gentisate-1,2-dioxygenase pathways, even if both were not involved in the
metabolism of the acid. While activities of the modified ortho- and meta-cleavage pathways
were not detectable in all extracts, activity of PCA-3,4-dioxygenase was over ten-times higher
than those of catechol-1,2- and gentisate-1,2-dioxygenases. Therefore, the only reason other
congeners were not utilized for growth was the accumulation of CCs, suggesting a narrow
spectrum of the activity of enzymes downstream of benzoate-1,2-dioxygenase, which exhibited
affinity for a number of substituted analogs, and that the metabolic bottlenecks are either CCs or
catabolites of the modified ortho-cleavage metabolic route.
Keywords: Hydrolytic dehalogenation; Chlorobenzoic acid; Biodegradation; Protocatehuate3,4-dioxygenase; Chlorocatechol
Jennifer Z. Menzies, Kathleen McDonough, Drew McAvoy, Thomas W. Federle. (1.The
Procter and Gamble Company Mason, USA, 2.Department of Biomedical, Chemical, and
Environmental Engineering University of Cincinnati Cincinnati, USA). Biodegradation of
nonionic and anionic surfactants in domestic wastewater under simulated sewer
conditions. Biodegradation, Volume 28(1)(2017): 1–14
The ultimate disposition of chemicals discarded down the drain can be substantially impacted by
their fate in the sewer, but to date limited data have been published on the biodegradability of
chemicals in sewer systems. The recently established OECD 314 guideline (Simulation tests to
assess the biodegradability of chemicals discharged in wastewater, 2008) contains a simulation
method (314A) for evaluating the biodegradation of chemicals in sewage under simulated sewer
conditions. This research used the OECD 314A method to evaluate the rates and pathways of
primary and ultimate biodegradation of a suite of 14C-labeled homologues representing four
classes of high volume surfactants including nonionic alkyl ethoxylates (AE), and anionic alkyl
ethoxysulfates (AES), alkyl sulfate (AS) and linear alkyl benzene sulfonate (LAS). All the tested
homologues exhibited >97 % loss of parent, formation of metabolites, and some level (16–94 %)
of CO2 production after being incubated 96–100 h in raw domestic wastewater. Comparison of
C12E3, C14E3, and C16E3 showed that the first order biodegradation rate was affected by alkyl
chain length with rates ranging from 6.8 h−1 for C12E3 to 0.49 h−1 for C16E3. Conversely,
comparison of C14E1, C14E3, and C14E9 showed that the number of ethoxy units did not impact
the biodegradation rate. AES and AS degraded quickly with first order kinetic rates of 1.9–3.7
and 41 h−1 respectively. LAS did not exhibit first order decay kinetics and primary degradation
was slow. Biodegradation pathways were also determined. This work shows that biodegradation
in the sewer has a substantial impact on levels of surfactants and surfactant metabolites that
ultimately reach wastewater treatment plants.
Keywords: Alkyl ethoxylate; Alkyl sulfate; Linear alkyl benzene sulfonate; Alkyl ethoxy
sulfate; Personal care products; Risk assessment
Weiliang Dong, Kuan Liu, Fei Wang, Fengxue Xin, Wenming Zhang, Min Zhang, Hao Wu,
Jiangfeng Ma, Min Jiang. (1.State Key Laboratory of Materials-Oriented Chemical
Engineering, College of Biotechnology and Pharmaceutical Engineering Nanjing Tech
University Nanjing People‟s Republic of China, 2.Jiangsu National Synergetic Innovation
Center for Advanced Materials (SICAM)Nanjing Tech University Nanjing People‟s
Republic of China, 3.College of Bioscience and BioengineeringJiangxi Agricultural
UniversityNanchangPeople‟s Republic of China). The metabolic pathway of metamifop
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degradation by consortium ME-1 and its bacterial community structure. Biodegradation,
Volume 28(2–3) (2017): 181–194
Metamifop is universally used in agriculture as a post-emergence aryloxyphenoxy propionate
herbicide (AOPP), however its microbial degradation mechanism remains unclear. Consortium
ME-1 isolated from AOPP-contaminated soil can degrade metamifop completely after 6 days
and utilize it as the carbon source for bacterial growth. Meanwhile, consortium ME-1 possessed
the ability to degrade metamifop stably under a wide range of pH (6.0–10.0) or temperature (20–
42 °C). HPLC–MS analysis shows that N-(2-fluorophenyl)-2-(4-hydroxyphenoxy)-N-methyl
propionamide, 2-(4-hydroxyphenoxy)-propionic acid, 6-chloro-2-benzoxazolinone and Nmethyl-2-fluoroaniline, were detected and identified as four intermediate metabolites. Based on
the metabolites identified, a putative metabolic pathway of metamifop was proposed for the first
time. In addition, the consortium ME-1 was also able to transform or degrade other AOPP such
as fenoxaprop-p-ethyl, clodinafop-propargyl, quizalofop-p-ethyl and cyhalofop-butyl. Moreover,
the community structure of ME-1 with lower microbial diversity compared with the initial soil
sample
was
investigated
by
high
throughput
sequencing. βProteobacteria and Sphingobacteria were the largest class with sequence percentages of 46.6%
and 27.55% at the class level. In addition, 50 genera were classified in consortium ME-1, of
which Methylobacillus, Sphingobacterium, Bordetella and Flavobacterium were the dominant
genera with sequence percentages of 25.79, 25.61, 14.68 and 9.55%, respectively.
Keywords: Metamifop; Consortium ME-1; Metabolic pathway; Community structure;
Aryloxyphenoxy propionate herbicide
P. Y. Nguyen1, Gilda Carvalho1, A. C. Reis2, O. C. Nunes2, M. A. M. Reis1, A. Oehmen1.
(1.UCIBIO, REQUIMTE, Departamento de Química, Faculdade de Ciências e
TecnologiaUniversidade Nova de LisboaLisbon, Portugal, 2.LEPABE-Chemical
Engineering Department, Faculty of EngineeringUniversity of Porto Porto Portugal).
Impact of biogenic substrates on sulfamethoxazole biodegradation kinetics
by Achromobacter denitrificansstrain PR1. Biodegradation, Volume 28(2–3) (2017):
205–217
Pure cultures have been found to degrade pharmaceutical compounds. However, these cultures
are rarely characterized kinetically at environmentally relevant concentrations. This study
investigated the kinetics of sulfamethoxazole (SMX) degradation by Achromobacter
denitrificans strain PR1 at a wide range of concentrations, from ng/L to mg/L, to assess the
feasibility of using it for bioaugmentation purposes. Complete removal of SMX occurred for all
concentrations tested, i.e., 150 mg/L, 500 µg/L, 20 µg/L, and 600 ng/L. The reaction rate
coefficients (kbio) for the strain at the ng/L SMX range were: 63.4 ± 8.6, 570.1 ± 15.1 and
414.9 ± 124.2 L/gXSSXSS·day), for tests fed without a supplemental carbon source, with
acetate, and with succinate, respectively. These results were significantly higher than the value
reported for non-augmented activated sludge (0.41 L/(g XSSXSS·day) with hundreds of ng/L of
SMX. The simultaneous consumption of an additional carbon source and SMX suggested that
the energetic efficiency of the cells, boosted by the presence of biogenic substrates, was
important in increasing the SMX degradation rate. The accumulation of 3-amino-5methylisoxazole was observed as the only metabolite, which was found to be non-toxic. SMX
inhibited the Vibrio fischeri luminescence after 5 min of contact, with EC50 values of about
53 mg/L. However, this study suggested that the strain PR1 still can degrade SMX up to
150 mg/L. The results of this work demonstrated that SMX degradation kinetics by A.
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denitrificans PR1 compares favorably with activated sludge and the strain is a potentially
interesting organism for bioaugmentation for SMX removal from polluted waters.
Keywords: Wastewater;
Ecotoxicity

Antibiotics;

Sulfonamide;

Co-metabolism;

Bioaugmentation;

Biosensor
A.Wisitsoraata, J. Ph.Mensinga, C.Karuwana, C.Sriprachuabwonga, K.Jaruwongrungseea,
D.Phokharatkula, T.M.Danielsa, C.Liewhiranbc, A.Tuantranonta. (aNational Electronics and
Computer Technology Center, National Science and Technology Development Agency
(NSTDA), 112 Thailand Science Park, Phahon Yothin Rd., Klong 1, Klong Luang,
Pathumthani 12120, Thailand, bDepartment of Physics and Materials Science, Faculty of
Science, Chiang Mai University, Chiang Mai 50202, Thailand, cMaterials Science Research
Center, Faculty of Science, Chiang Mai University, Chiang Mai 50202, Thailand). Printed
organo-functionalized graphene for biosensing applications. Biosensors and Bioelectronics,
Volume 87(2017): 7-17
Graphene is a highly promising material for biosensors due to its excellent physical and
chemical properties which facilitate electron transfer between the active locales of enzymes or
other biomaterials and a transducer surface. Printing technology has recently emerged as a lowcost and practical method for fabrication of flexible and disposable electronics devices. The
combination of these technologies is promising for the production and commercialization of low
cost sensors. In this review, recent developments in organo-functionalized graphene and printed
biosensor technologies are comprehensively covered. Firstly, various methods for printing
graphene-based fluids on different substrates are discussed. Secondly, different graphene-based
ink materials and preparation methods are described. Lastly, biosensing performances of printed
or printable graphene-based electrochemical and field effect transistor sensors for some
important analytes are elaborated. The reported printed graphene based sensors exhibit
promising properties with good reliability suitable for commercial applications. Among most
reports, only a few printed graphene-based biosensors including screen-printed oxidasefunctionalized graphene biosensor have been demonstrated. The technology is still at early stage
but rapidly growing and will earn great attention in the near future due to increasing demand of
low-cost and disposable biosensors.
Keywords: Printing technologies, Ink preparations, Graphene materials, Biosensors
lIngrid Bazina1, Scherrine A.Triaa1, Akhtar Hayatbc, Jean-LouisMartyb. (aÉcole des Mines
d‟Alès, 6 Avenuede Clavières, 30100 Alès Cedex, France, bBAE (Biocapteurs-AnalysesEnvironnement), Universite de Perpignan Via Domitia, 52 Avenue Paul Alduy, Perpignan
Cedex 66860, France, cInterdisciplinary Research Centre in Biomedical Materials
(IRCBM), COMSATS Institute of Information Technology (CIIT), Lahore, Pakistan). New
biorecognition molecules in biosensors for the detection of toxins. Biosensors and
Bioelectronics, Volume 87(2017): 285-298
Biological and synthetic recognition elements are at the heart of the majority of modern
bioreceptor assays. Traditionally, enzymes and antibodies have been integrated in the biosensor
designs as a popular choice for the detection of toxin molecules. But since 1970s, alternative
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biological and synthetic binders have been emerged as a promising alternative to conventional
biorecognition elements in detection systems for laboratory and field-based applications. Recent
research has witnessed immense interest in the use of recombinantenzymatic methodologies and
nanozymes to circumvent the drawbacks associated with natural enzymes. In the area of
antibody production, technologies based on the modification of in vivo synthesized materials and
in vitro approaches with development of “display “systems have been introduced in the recent
years. Subsequently, molecularly-imprinted polymers and Peptide nucleic acid (PNAs) were
developed as an attractive receptor with applications in the area of sample preparation and
detection systems. In this article, we discuss all alternatives to conventional biomolecules
employed in the detection of various toxin molecules We review recent developments in
modified enzymes, nanozymes, nanobodies, aptamers, peptides, protein scaffolds and
DNazymes. With the advent of nanostructures and new interface materials, these recognition
elements will be major players in future biosensor development.
Keywords: Bioreceptors, Novel designs, Biosensors, Toxin molecules, Future development
Monalisa Raya, Asit Raya, Swagatika Dasha, Abtar Mishraa, K. Gopinath Acharyb,
Sanghamitra Nayaka, Shikha Singha. (aCentre of Biotechnology, Siksha O Anusandhan
University, Kalinga Nagar, Ghatikia, Bhubaneswar, Odisha, India, bImgenex India Pvt.
Ltd, E-5 Infocity, Bhubaneswar, Odisha, India). Fungal disease detection in plants:
Traditional assays, novel diagnostic techniques and biosensors. Biosensors and
Bioelectronics, Volume 87(2017): 708-723
Fungal diseases in commercially important plants results in a significant reduction in both
quality and yield, often leading to the loss of an entire plant. In order to minimize the losses, it is
essential to detect and identify the pathogens at an early stage. Early detection and accurate
identification of pathogens can control the spread of infection. The present article provides a
comprehensive overview of conventional methods, current trends and advances in fungal
pathogen detection with an emphasis on biosensors. Traditional techniques are the “gold
standard” in fungal detection which relies on symptoms, culture-based, morphological
observation and biochemical identifications. In recent times, with the advancement of
biotechnology, molecular and immunological approaches have revolutionized fungal disease
detection. But the drawback lies in the fact that these methods require specific and expensive
equipments. Thus, there is an urgent need for rapid, reliable, sensitive, cost effective and easy to
use diagnostic methods for fungal pathogen detection. Biosensors would become a promising
and attractive alternative, but they still have to be subjected to some modifications,
improvements and proper validation for on-field use.
Keywords: Plant diseases, Fungal pathogens, Rapid detection, Biosensors
Tuğçe YazıcıTekbaşoğlua, Tugba Sogancib, Metin Akb, Atıf Kocac, M. KasımŞenera.
(aDepartment of Chemistry, Yıldız Technical University, Davutpaşa, İstanbul, 34210
Turkey, bDepartment of Chemistry, Pamukkale University, Denizli, 20017 Turkey,
c
Department of Chemical Engineering, Marmara University, Kadıköy, İstanbul, 34722
Turkey). Enhancing biosensor properties of conducting polymers via copolymerization:
Synthesis of EDOT-substituted bis(2-pyridylimino)isoindolato-palladium complex and
electrochemical sensing of glucose by its copolymerized film. Biosensors and Bioelectronics,
Volume 87(2017): 81-88
1,3-Bis(2-pyridylimino)isoindoline derivative bearing 3,4-ethylenedioxythiophene (EDOT-BPI)
and its palladium complex (EDOT-PdBPI) were synthesized and characterized by FT-IR, 1H
NMR, 13C NMR, UV–Vis spectroscopies and via mass spectrometric analysis. Polymerization
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of EDOT-PdBPI and copolymerization with 4-amino-N-(2,5-di(thiophene-2-yl)-1H-pyrrol-1yl)benzamide (HKCN) were carried out by an electrochemical method. In addition, P(EDOTPdBPI-co-HKCN) modified graphite rod electrode was improved for amperometric glucose
sensor based on glucose oxidase (GOx). In this novel biosensor matrix, amino groups
in HKCN were used for the enzyme immobilization. On the other hand, EDOT-PdBPI used to
mediate the bioelectrocatalytic reaction. Amperometric detection was carried out following
oxygen consumption at −0.7 V vs. the Ag reference electrode in phosphate buffer (50 mM, pH
6.0). The novel biosensor showed a linear amperometric response for glucose within a
concentration range of 0.25 mM to 2.5 mM (LOD: 0.176 mM). Amperometric signals at 1 mM
of glucose were 17.9 μA under anaerobic conditions. Amperometric response of the P(EDOTPdBPI-co-HKCN)/GOx electrode decreased only by 13% within eight weeks. The P(EDOTPdBPI-co-HKCN)/GOx electrode showed good selectivity in the presence of ethanol and phenol.
This result shows that, modification of the proposed biosensor by copolymerization of amine
functionalized monomer, which is indispensable to the enzyme immobilization, with palladium
complex bearing monomer, which is mediate the bioelectrocatalytic reaction, have provided to
give perfect response to different glucose concentrations.
Keywords: 1,3-bis(2-pyridylimino)isoindoline, Palladium, Conducting polymer, Glucose,
Electropolymerization, Glucose biosensors
Eun Ju Kima, Eun Bee Kima, Seung Woo Leea, Seon Ah Cheona, Hwa-Jung Kimb, Jaebeom
Leec, Mi-Kyung Leed, Sungho Koe, Tae Jung Parka. (aDepartment of Chemistry, ChungAng University, 84 Heukseok-ro, Dongjak-gu, Seoul 06974, Republic of Korea,
b
Department of Microbiology and Research Institute for Medical Science, College of
Medicine, Chungnam National University, Daejeon 301-747, Republic of Korea,
c
Departments of Nano Fusion and Cogno-Mechatronics Engineering, Pusan National
University, Busan 609-735, Republic of Korea, dDepartment of Laboratory Medicine,
Chung-Ang University Hospital, 84 Heukseok-ro, Dongjak-gu, Seoul 06974, Republic of
Korea, eDepartment of Biotechnology, CHA University, CHA Bio Complex, 335 Pangyo-ro,
Bundang-gu, Seongnam, Gyeonggi-do 463-836, Republic of Korea). An easy and sensitive
sandwich assay for detection of Mycobacterium tuberculosis Ag85B antigen using quantum
dots and gold nanorods. Biosensors and Bioelectronics, Volume 87(2017): 150-156
Mycobacterium tuberculosis is a serious global infectious pathogen causing tuberculosis (TB).
The development of an easy and sensitive method for the detection of M. tuberculosisis in urgent
need due to complex and low specificity of the current assays. Herein, we present a novel
method for M. tuberculosis detection based on a sandwich assay via antigen-antibody interaction
using silica-coated quantum dots (SiQDs) and gold nanorods (AuNRs). A genetically
engineered recombinant antibody (GBP-50B14 and SiBP-8B3) was bound to surfaces of AuNRs
and SiQDs respectively, without any surface modification. The antigen-antibody interaction was
revealed using M. tuberculosis-specific secretory antigen, Ag85B. Two biocomplexes showed
a quenching effect in the presence of the target antigen through a sandwich assay. The assay
response was in the range of 1×10−3–1×10−10 μg mL−1 (R=0.969) and the limit of detection for
Ag85B was 13.0 pg mL−1. The Ag85B was selectively detected using three different proteins
(CFP10, and BSA), and further specifically confirmed by the use of spiked samples. Compared
with existing methods, a highly sensitive and selective method for Ag85B-expressing M.
tuberculosis detection has been developed for better diagnosis of TB.
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Keywords: Mycobacterium tuberculosis, Ag85B, Biosensor, Gold nanorods, Quantum dots
Islam Bogachan Tahirbegia, Josef Ehgartnerb, Philipp Sulzerb, Silvia Ziegerb, Alice
Kasjanowa, Mirco Paradisoa, Martin Stroblb, Dominique Bouwesa, Torsten Mayrb.
(aMicronit GmbH, Konrad-Adenauer-Allee 11, Dortmund, 44263 Germany, bInstitute of
Analytical Chemistry and Food Chemistry, Graz University of Technology, Graz, Austria).
Fast pesticide detection inside microfluidic device with integrated optical pH, oxygen
sensors and algal fluorescence. Biosensors and Bioelectronics, Volume 88(2017): 188-195
The necessities of developing fast, portable, cheap and easy to handle pesticide detection
platforms are getting attention of scientific and industrial communities. Although there are some
approaches to develop microchip based pesticide detection platforms, there is no compact
microfluidic device for the complementary, fast, cheap, reusable and reliable analysis of
different pesticides. In this work, a microfluidic device is developed for in-situ analysis of
pesticide concentration detected via metabolism/photosynthesis of Chlamydomonas reinhardtii
algal cells (algae) in tap water. Algae are grown in glass based microfluidic chip, which contains
integrated optical pH and oxygen sensors in a portable system for on-site detection. In addition,
intrinsic algal fluorescence is detected to analyze the pesticide concentration in parallel to pH
and oxygen sensors with integrated fluorescence detectors. The response of the algae under the
effect of different concentrations of pesticides is evaluated and complementary inhibition effects
depending on the pesticide concentration are demonstrated. The three different sensors allow the
determination of various pesticide concentrations in the nanomolar concentration range. The
miniaturized system provides the fast quantification of pesticides in less than 10 min and enables
the study of toxic effects of different pesticides on Chlamydomonas reinhardtii green algae.
Consequently, the microfluidic device described here provides fast and complementary detection
of different pesticides with algae in a novel glass based microfluidic device with integrated
optical pH, oxygen sensors and algal fluorescence.
Keywords: Optical sensors, Pesticide detection, Algal metabolism, Microfluidics, Smart
devices, Integration of optical elements
Chengzhou Zhuab, Dan Duab, Yuehe Linab. (aKey Laboratory of Pesticide and Chemical
Biology, Ministry of Education of the PR China and College of Chemistry, Central China
Normal University, Wuhan 430079, China, bSchool of Mechanical and Materials
Engineering, Washington State University, Pullman, Washington 99164-2920, United
States). Graphene-like 2D nanomaterial-based biointerfaces for biosensing applications.
Biosensors and Bioelectronics, Volume 89(Part 1) (2017): 43-55
Due to their unique structures and multifunctionalities, two-dimensional (2D) nanomaterials
have aroused increasing interest in the construction of the novel biointerfaces for biosensing
applications. Efforts in constructing novel biointerfaces led to exploit the more versatile and
tunable graphene-like 2D nanomaterials (e.g. graphitic carbon nitride, boron nitride, transition
metal dichalcogenides, and transition metal oxides) with various structural and compositional
characteristics. This review highlights recent efforts in the design of graphene-like 2D
nanomaterials and their derived biointerfaces and exploitation of their research on fluorescent
sensors and a series of electrochemical sensors, including amperometric,
electrochemiluminescence, photoelectrochemical and field-effect transistor sensors. Finally, we
discuss some critical challenges and future perspectives in this field.
Keywords: Graphene, Graphene-like 2D materials, Biointerfaces, Electrochemical biosensors,
Fluorescent biosensors
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Xiangjie Bo, Ming, Zhou, Liping Guo. (Key Laboratory of Nanobiosensing and
Nanobioanalysis at Universities of Jilin Province, Department of Chemistry, Northeast
Normal University, 5268 Renmin Street, Changchun, Jilin Province 130024, PR China).
Electrochemical sensors and biosensors based on less aggregated grapheme. Biosensors
and Bioelectronics, Volume 89 (Part 1) (2017): 167-186
As a novel single-atom-thick sheet of sp2 hybridized carbon atoms, graphene (GR) has attracted
extensive attention in recent years because of its unique and remarkable properties, such as
excellent electrical conductivity, large theoretical specific surface area, and strong mechanical
strength. However, due to the π-π interaction, GR sheets are inclined to stack together, which
may seriously degrade the performance of GR with the unique single-atom layer. In recent years,
an increasing number of GR-based electrochemical sensors and biosensors are reported, which
may reflect that GR has been considered as a kind of hot and promising electrode material for
electrochemical sensor and biosensor construction. However, the active sites on GR surface
induced by the irreversible GR aggregations would be deeply secluded inside the stacked GR
sheets and therefore are not available for the electrocatalysis. So the alleviation or the
minimization of the aggregation level for GR sheets would facilitate the exposure of active sites
on GR and effectively upgrade the performance of GR-based electrochemical sensors and
biosensors. Less aggregated GR with low aggregation and high dispersed structure can be used
in improving the electrochemical activity of GR-based electrochemical sensors or biosensors. In
this review, we summarize recent advances and new progress for the development of
electrochemical sensors based on less aggregated GR. To achieve such goal, many strategies
(such as the intercalation of carbon materials, surface modification, and structural engineering)
have been applied to alleviate the aggregation level of GR in order to enhance the performance
of GR-based electrochemical sensors and biosensors. Finally, the challenges associated with less
aggregated GR-based electrochemical sensors and biosensors as well as related future research
directions are discussed.
Keywords: Electrochemical sensors and biosensors, Less aggregated grapheme, Porous
grapheme, Structural engineering, Surface-functionalized graphene
Hyun Seok Songa1, Oh Seok Kwonb1, Jae-Hong Kimc, João Condede, Natalie Artzidfg.
(aKorea Division of Bioconvergence Analysis, Korea Basic Science Institute (KBSI),
Yuseong, Daejeon 169-148, Republic of Korea, bBioNanotechnology Research Center,
Korea Research Institute of Bioscience and Biotechnology (KRIBB), Yuseong, Daejeon
305-600, Republic of Korea, cDepartment of Chemical and Environmental Engineering,
School of Engineering and Applied Science, Yale University, New Haven, CT 06511, USA,
d
Harvard–MIT Division of Health Sciences and Technology, Massachusetts Institute of
Technology, Cambridge, USA, eSchool of Engineering and Materials Science, Queen Mary
University of London, London, UK, fBroad Institute of MIT and Harvard, Cambridge,
MA, USA, gDepartment of Medicine, Biomedical Engineering Division, Brigham and
Women's Hospital, Harvard Medical School, Boston, USA). 3D hydrogel scaffold doped
with 2D graphene materials for biosensors and bioelectronics.
Biosensors and
Bioelectronics, Volume 89(Part 1) (2017): 187-200
Hydrogels consisting of three-dimensional (3D) polymeric networks have found a wide range of
applications in biotechnology due to their large water capacity, high biocompatibility, and facile
functional versatility. The hydrogels with stimulus-responsive swelling properties have been
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particularly instrumental to realizing signal transduction in biosensors and bioelectronics.
Graphenes are two-dimensional (2D) nanomaterials with unprecedented physical, optical, and
electronic properties and have also found many applications in biosensors and bioelectronics.
These two classes of materials present complementary strengths and limitations which, when
effectively coupled, can result in significant synergism in their electrical, mechanical, and
biocompatible properties. This report reviews recent advances made with hydrogel and graphene
materials for the development of high-performance bioelectronics devices. The report focuses on
the interesting intersection of these materials wherein 2D graphenes are hybridized with 3D
hydrogels to develop the next generation biosensors and bioelectronics.
Keywords: 2D materials, 3D materials, Graphene, Hydrogels, Nanodevices, Biosensors
Bruno Campos Janegitza, Tiago Almeida Silvab, Ademar Wongb, Laís Ribovskic, Fernando
Campanhã Vicentinid, Maria del Pilar Taboada Sotomayore, Orlando Fatibello-Filhob.
(aDepartment of Nature Sciences, Mathematics and Education, Federal University of São
Carlos, 13600-970 Araras, SP, Brazil, bDepartment of Chemistry, Federal University of São
Carlos, 13565-970 São Carlos, SP, Brazil, cNanomedicine and Nanotoxicology Group, São
Carlos Institute of Physics, University of São Paulo, 13560-970 São Carlos, SP, Brazil,
d
Center of Nature Sciences, Federal University of São Carlos, 18290-000 Buri, SP, Brazil,
e
Department of Analytical Chemistry, Institute of Chemistry, State University of São
Paulo, 14800-060 Araraquara, SP, Brazil). The application of graphene for in vitro and in
vivoelectrochemical biosensing. Biosensors and Bioelectronics, Volume 89(Part 1) (2017):
224-233
Advances in analysis are required for rapid and reliable clinical diagnosis. Graphene is a 2D
material that has been extensively used in the development of devices for the medical proposes
due to properties such as an elevated surface area and excellent electrical conductivity. On the
other hand, architectures have been designed with the incorporation of different biological
recognition elements such as antibodies/antigens and DNA probes for the proposition of
immunosensors and genosensors. This field presents a great progress in the last few years, which
have opened up a wide range of applications. Here, we highlight a rather comprehensive
overview of the interesting properties of graphene for in vitro, in vivo,and point-of-care
electrochemical biosensing. In the course of the paper, we first introduce graphene,
electroanalytical methods (potentiometry, voltammetry, amperometry and electrochemical
impedance spectroscopy) followed by an overview of the prospects and possible applications of
this material in electrochemical biosensors. In this context, we discuss some relevant trends
including the monitoring of multiple biomarkers for cancer diagnostic, implantable devices for in
vivo sensing and, development of point-of-care devices to real-time diagnostics.
Keywords: Graphene, Biosensors, Biosensing, in vivo, in vitro, Point-of-care
Hui Jin1, Rijun Gui1, Jianbo Yu, Wei Lv, Zonghua Wang. (Shandong Sino-Japanese
Center for Collaborative Research of Carbon Nanomaterials, Collaborative Innovation
Center for Marine Biomass Fiber Materials and Textiles, College of Chemistry and
Chemical Engineering, Laboratory of Fiber Materials and Modern Textile, The Growing
Base for State Key Laboratory, Qingdao University, Shandong 266071, PR China).
Fabrication strategies, sensing modes and analytical applications of ratiometric
electrochemical biosensors. Biosensors and Bioelectronics, Volume 91(2017): 523-537
Previously developed electrochemical biosensors with single-electric signal output are probably
affected by intrinsic and extrinsic factors. In contrast, the ratiometric electrochemical biosensors
(RECBSs) with dual-electric signal outputs have an intrinsic built-in correction to the effects
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from system or background electric signals, and therefore exhibit a significant potential to
improve the accuracy and sensitivity in electrochemical sensing applications. In this review, we
systematically summarize the fabrication strategies, sensing modes and analytical applications of
RECBSs. First, the different fabrication strategies of RECBSs were introduced, referring to the
analytes-induced single- and dual-dependent electrochemical signal strategies for RECBSs.
Second, the different sensing modes of RECBSs were illustrated, such as differential pulse
voltammetry, square wave voltammetry, cyclic voltammetry, alternating current voltammetry,
electrochemiluminescence, and so forth. Third, the analytical applications of RECBSs were
discussed based on the types of target analytes. Finally, the forthcoming development and future
prospects in the research field of RECBSs were also highlighted.
Keywords: Ratiometric, Electrochemical sensors, Biosensors, Dual-signal sensing, Switching

Bioengineering
Cecilie Tesnerováa, Radka Zadinováa, Miroslav Piklb, František Zemekb, Štěpánka
Kadochovácd, Luboš Matějíčeka, Martin Mihaljeviče, Jan Frouzadf. (Institute for
Environmental Studies, Faculty of Sciences, Charles University, Benátská 2, CZ 12800
Praha 2, Czechia, Institute of Soil Biology, & SoWa research infrastructure Biology Centre
of the Academy of Sciences of the Czech Republic, Na Sádkách 7, CZ 37005 České
Budějovice, Czechia, Environment Centre, Charles University, Jose Martiho 1, CZ 16000
Praha 6, Czechia, Corresponding author at: Institute for Environmental Studies, Faculty
of Sciences, Charles University, Benátská 2, CZ 12800 Praha 2, Czechia). Predicting the
toxicity of post-mining substrates, a case study based on laboratory tests, substrate
chemistry, geographic information systems and remote sensing. Ecological Engineering,
Volume 100(2017): 56-62
Approaches were evaluated for predicting the spatial distribution of phytotoxicity of post-mining
substrates. Predictions were compared with empirical data measured in the field (a heap at a
post-mining site) and laboratory. The study was performed in a highly variable 1-ha plot that
was overlain with a regular grid of sampling points (with 5 m between adjacent grid points). At
each of 21 points, soil pH, conductivity, and arsenic content were measured, and soil was
sampled and used in a laboratory germination test with Sinapsis alba. At each grid point, a field
germination test with S. alba was also conducted, and spontaneous vegetation was removed and
weighed. At the same time, air-borne hyperspectral imagery data of the site were acquired, and
field spectral characteristics of dominant substrates were measured. This enabled automatic
substrate classification, which was used to map the spatial distribution of the substrates.
S. alba germination in the laboratory was closely correlated with S. alba germination in the field
(r = 0.918), and both were correlated with the biomass of spontaneously established vegetation
in the field. Substrate pH and substrate type were the best predictors of S. alba germination at
points between the grid points. S. alba germination was well predicted (P = 0.001) by (1) direct
interpolation of toxicity between grid points (R2 = 0.51) and by (2) substrate classification based
on hyperspectral images (R2 = 0.56).
Keywords: Mining; Toxicity; GIS; Hyperspectral data; Sinapis alba
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Kazunori Nakamuraa, Ryoma Hatakeyamaa, Nobuaki Tanakaa, Kenji Takisawab, Chika
Tadab, Kazunori Nakanoa. (College of Engineering, Nihon University, 1 Nakagawara,
Tokusada, Tamuramachi, Koriyama 963-8642, Japan. Corresponding author at: 1
Nakagawara, Tokusada, Tamuramachi, Koriyama 963-8642, Japan, Email:
knakano@civil.ce.nihon-u.ac.jp). A novel design for a compact constructed wetland
introducing multi-filtration layers coupled with subsurface superficial space. Ecological
Engineering, Volume 100(2017): 99-106
A novel design for a compact constructed wetland with a multi-layer structure is proposed in this
study. A four-layer vertical flow constructed wetland (VFCW) in which four filtration layers
were coupled with three subsurface superficial spaces (SSS) was designed, so that the land
needed for a VFCW can decrease to one-fourth as large as a conventional single-layer VFCW.
The treatment performance of the proposed multi-layer constructed wetland (MLCW) was tested
by treating anaerobic digestates containing CODCr and nutrients in high concentrations. The
removal efficiencies for CODCr, total phosphorus (TP) and NH4-N were >99%, >96% and >99%,
respectively, and a high nominal oxygen transfer rate (OTR) of 102 gO2/m2 d was attained. This
indicated successful aerobic treatment despite a much smaller land area being used compared
with that required for a single-layer VFCW. To enhance denitrification, the treatment
performance of MLCW was also tested under partially saturated conditions, when the third and
fourth filtration layers were saturated with water. The removal efficiency for total nitrogen (TN)
improved to 76.5%, while that for CODCr, TP and NH4-N was comparable to that obtained in
unsaturated conditions. This result indicated that MLCW with partially saturated layers may
provide an alternative hybrid system enhancing both aerobic and anaerobic treatment, although
further research to improve anaerobic reactions is required. Nevertheless, the potential of
MLCW as a novel approach to reduce the land area needed for constructed wetlands (CWs) was
clearly demonstrated.
Keywords: Anaerobic digestate; Compact constructed wetland; Multi-layer constructed
wetland; Novel design; Subsurface superficial space; Vertical flow
Ali Torabi Haghighi, Bjørn Kløve. (Water Resources and Environmental Engineering
Research Group, Faculty of Technology, 90014, University of Oulu, Finland). Design of
environmental flow regimes to maintain lakes and wetlands in regions with high seasonal
irrigation demand. Ecological Engineering, Volume 100(2017): 120-129
In arid regions, the construction of dams has led to an increase in irrigated agriculture, resulting
in the desiccation of vulnerable lakes and wetlands. In many arid mountainous regions, such as
in the Middle East, upstream dams typically feed rivers that flow into lowland terminal (closed)
lakes or wetlands. The release of water for environmental purposes is a widely recognised option
for reducing such impacts. The present study used monthly hydrological data from the Kor river
in southern Iran, its main reservoirs and data above and below the Korbal irrigation system. The
Kor river is a major source for feeding the Bakhtegan and Tashk lakes, which have recently
started to disappear. An analysis of the water resource system before the dam construction
(before 1973) showed that the monthly lake inflow depended on available water in river above
the irrigation system (for eight months) and, during the irrigation season, water consumed for
irrigation as well (for four months). However, in the post-development period (after 1997), the
flow rate to the lake depended almost entirely on the Korbal irrigation system, except during
some winter months when little irrigation was needed. Environment flow release has not been
effective as it has led to greater water availability in the river, which results in more water being
consumed for irrigation, as demonstrated here. To overcome this management mismatch, a new
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environmental flow release strategy (regime) was designed in which water is released from the
upstream reservoirs during periods of low irrigation demand (e.g. winter months).
Keywords: Environmental flow regime; River regime alteration; Irrigation; Bakhtegan lake
Jinquan Huangab, Zhongwu Libc, Pingcang Zhanga, Jigen Liua, Dongbing Chenga, Feipeng
Rena, Zhigang Wanga. (aDepartment of Soil and Water Conservation, Yangtze River
Scientific Research Institute, Wuhan 430010, PR China, bCollege of Environmental Science
and Engineering, Hunan University, Changsha 410082, PR China, cState Key Laboratory
of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water
Conservation, Chinese Academy of Sciences, Yangling, Shanxi 712100, PR China).
CO2 emission pattern of eroded sloping croplands after simulated rainfall in subtropical
China. Ecological Engineering, Volume 99(2017): 39-46
Soil water erosion can profoundly affect soil properties, especially their integration with serious
cultivation. The mobilization and depletion of soil organic carbon (SOC) are likely to respond to
this disturbance, which may profoundly change the patterns of ecosystem carbon cycles. The
effects of water erosion on SOC mineralization within tillage (TT) and no-tillage (NT) sloping
lands were examined in this study through the simulation of one-hour rainfall and field
observation of CO2 emission. During the rainfall, the estimated soil loss rates induced by erosion
in NT and TT amounted to 0.72 and 0.05 × 103 g m−2 respectively, and the corresponding SOC
loss rates amounted to 10.83 and 0.84 g m−2. Most of the measured soil properties showed
significant difference between NT and TT after erosion. The cumulative CO2productions of the
three sub-plots in NT were lower than that of the control plot, while this observation was not
detected in TT. NT also had larger variability in CO2 evolution rate than TT. The potentially
mineralizable C showed a pattern of increase from up slope to down slope in both NT and TT.
Redundancy analysis results illustrate that soil bulk density, moisture and dissolved organic
carbon were the major physical factors controlling erosion-induced carbon mineralization among
the measured soil properties, and that a complex interplay between the above three factors and
silt content could best explain the variability of the cumulative CO2 productions. Together, these
results suggest that patterns of CO2 emission from sloping croplands are closely related to the
changes of soil properties induced by erosion, and tillage practices may profoundly affect those
patterns by inducing shifts in the erosion-resistance response of soil texture to rainfall.
Moreover, tillage practices could slow SOC mineralization under the influence of a single
rainfall event more than no-tillage practices in the hilly red soil region of subtropical China.
Keywords: Water erosion; Soil properties; Soil organic carbon; Mineralization; Simulated
rainfall
Katarzyna Kołeckaa, Magdalena Gajewskaa, Hanna Obarska-Pempkowiaka, Dariusz
Rohdeb. (aGdańsk University of Technology, Department of Civil and Environmental
Engineering, Narutowicza St. 11/12, 80-233 Gdańsk, Poland, bGniewino Municipal
Company in Kostkowo, Wejherowska St. 24, 84-250 Gniewino, Poland). Integrated
dewatering and stabilization system as an environmentally friendly technology in sewage
sludge management in Poland. Ecological Engineering, Volume 98(2017): 346-353
Sludge treatment reed beds (STRBs) are an environmentally friendly technology which provides
integrated dewatering and stabilization of sewage sludge. STRBs do not require the use of
chemicals to improve the dewatering process. STRB is both, a low-emission and a low-energy-
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consuming method. After the stabilization process, sludge is characterized by the chemical
composition similar to that of humus. The aim of the paper is to present the comprehensive data
from Waste Water Treatment Plant (WWTP) in Gniewino (Poland) where the sewage sludge is
dewatered and stabilized in a STRB.
Research and literature reports indicate that sewage sludge treated in STRB is dewatered, which
results in an increase in the dry matter (dm) (from 1.1% to 15.5%) and stabilization due to the
decrease in the content of the organic matter (from 71.2% of the dm to 52.4% of the dm).
Likewise, thanks to the high concentration of nutrients (TKN concentration − 3.64% of the dm
and P concentration − 3.54% of the dm) and the low concentration of heavy metals (below
permissible values for the agricultural use) after the time of stabilization, safe and valuable
product can be recycled to the environment. Reject water (RW) generated during this process has
relatively stable and much better properties in comparison to these which are generated in high
technologies for sludge treatment. Thus, recycling the RW from the slugde dewatering in STRB
represents a very low internal pollution and should not alert the treatment proceses of
wastewater.
Keywords: Sewage sludge; Dewatering; Stabilization; Sludge treatment reed bed (STRB);
Quality of reject water (RW)
Kern Ewing, Jim Fridley. (School of Environmental and Forest Sciences, College of the
Environment, University of Washington, Seattle, USA). Ecological engineering principles
in a restoration curriculum. Ecological Engineering, Volume 98(2017): 49-56
University restoration ecology courses are predominantly offered in departments of biology,
forestry, ecology, landscape architecture, and environmental science, and may enroll students
who do not have a strong math or engineering background. Three restoration courses at the
University of Washington have been strengthened by adding elements of ecological engineering
to their lectures and problem sections. Restoration implies the management of natural resources,
and there are a number of restoration problems for which better solutions are achieved when the
restorer has a good grasp of numerical and engineering methods We have incorporated team
activity, problem solving, estimating, and project management elements into three senior level
restoration courses that present complex problems to students. The use of ecological engineering
methods has given greater authenticity to the classes, and has sparked real student interest in the
use of such methods to solve problems in a discipline that has traditionally been more focused on
the biology and ecology of ecosystems.
Keywords: Ecological engineering; Restoration education; Math and engineering; Design; Team
learning; Management skills
Sudeshna Bhattacharjyaa1, Debarati Bhadurib2, Swati Chauhanc, Ramesh Chandraa,
K.P.Raverkara, Navneet Pareeka. (aDepartment of Soil Science, College of Agriculture, G B
Pant University of Agriculture & Technology, Pantnagar 263145, Uttarakhand, India,
b
ICAR-Directorate of Groundnut Research, Junagadh 362001, Gujarat, India, cNational
Center for Disease Control, Division of Microbiology, 22, Shamnath Marg, Delhi 110054,
India). Comparative evaluation of three contrasting land use systems for soil carbon,
microbial and biochemical indicators in North-Western Himalaya☆. Ecological
Engineering, Volume 103, Part A(2017): 21-30
The present investigation was aimed to identify the most ecologically viable agroecosystem
among the three dominant, differently managed land use systems which were, agriculture (Long
Term Fertilizer Experiment – LTFE, continuous pulse and organic system), horticulture
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(mango: Mangifera
indicaand
guava: Psidium
guajava)
and
agroforestry
(bamboo: Bambusa sp., Dendrocalamus sp., poplar: Populus deltoides, and Dalbergia sissoo) on
the basis of selected soil carbon fractions, microbial (microbial biomass carbon, basal soil
respiration), biochemical parameters (dehydrogenase activity, easily extractable glomalin related
soil protein, total extractable glomalin related soil protein) and microbial indices. The study area
targeted the Mollisol of Uttarakhand which typifies the typical fragile ecosystem of Terai region
of North-Western Himalayan region. Results indicated that LTFE, mango and Dalbergia system
appeared as the most sustainable based on soil carbon, biochemical and microbiological
attributes among their own agro-ecosystem. Our study also revealed guava system to be the most
stressed as shown by the highest value of metabolic quotient. We further attempted to enumerate
the sensitivity of a set of soil quality indicators controlling soil ecological process. In
discriminant function analysis, a composite of indicators (inorganic carbon, dehydrogenase
activity, easily extractable and total extractable glomalin related soil protein) discriminated well
in the three studied agro-ecosystems. Furthermore, this study highlighted the necessity of
inclusion of soil inorganic carbon and glomalin fractions for generating soil quality indicators.
Keywords: Land use; C-fractions; Soil biological indicators; C-sequestration; Microbial indices

Pollen Biotechnology
Vinod Prasad Khanduri, Kewat Sanjay Kumar. (1Department
University, Aizawl, India, 2.Department of Forestry, College
University of Horticulture and Forestry, Ranichauri, Tehri
production and release in Mesua ferrea Linn. (Guttiferae): a
Aerobiologia, March 2017, Volume 33(1) (2017): 13 - 21

of Forestry, Mizoram
of ForestryUttarakhand
Garhwal, India). Pollen
spatio-temporal pattern.

Based on a five-year study of pollen production and release in two different natural populations
of Mesua ferrea from Indo-Burma region of Northeast India, we determined that pollen output
follows a spatio-temporal pattern. Pollen productivity determinations considered various sources
of variability, including the number of flowers per branch, flowers per tree, anthers per tree and
pollen grains per tree. Each of these parameters revealed significant year-to-year and population
effects. Anthesis follows a forenoon pattern, whereas anther dehiscence pursues the diurnal
pattern. The former was significantly correlated with the timing of floral visitation and pollen
deposition on stigmas. The latter, however, had significant relationship with the deposition of
pollen grains on microscopic slides. The Apis and Xylocopa bees are the efficient pollinators to
achieve the reproductive success in M. ferrea. Annual production of pollen per tree varied from
averages of 1.07 ± 0.10 × 1010 and 3.24 ± 0.16 × 1010 in years of low production, with alternate
high years, producing 3.85 ± 0.34 × 1010 and 8.22 ± 0.76 × 1010pollen grains per tree.
Keywords: Anthesis; Pollination; Pollen production; Pollinators; Temporal pattern
Xiumin Gong,
Qingyue Wang,
Senlin Lu,
Miho Suzuki,
Daisuke Nakajima,
Kazuhiko Sekiguchi, Makoto Miwa. (1Graduate School of Science and Engineering,
Saitama University, Saitama City, Japan, 2.School of Environmental and Chemical
Engineering, Shanghai University, Shanghai, China, 3.Resarch Center for Environmental
Risk, National Institute for Environmental Studies, Tsukuba City, Japan, 4.Center for
Environmental Science in Saitama, Saitama, Japan). Size distribution of allergenic Cry j 2
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released from airborne Cryptomeria japonica pollen grains during the pollen scattering
seasons. Aerobiologia, Volume 33(1) (2017): 59–69
Japanese cedar (Cryptomeria japonica) pollinosis is one of seasonal allergic rhinitis that mainly
occurs in Japan. The pollinosis is caused by two main kinds of allergenic proteins called Cry j 1
and Cry j 2 which exist in Cryptomeria japonica pollen. In our previous study, we reported that
the size-segregated of airborne fine allergenic Cry j 1 and morphological change of Cry j 1 due
to the contact with rainfall. However, the study on airborne allergenic Cry j 2 in different particle
sizes has not been identified until now. Therefore, the main aim of this study is to investigate the
size distribution and scattering behavior of allergenic Cry j 2. The Cry j 2 particles were
collected and determined in different particle sizes at the urban sampling points during the most
severe pollination season of 2012 in Saitama, Japan. After the size-segregated Cry j 2 allergenic
particles were collected using an Andersen high-volume (AHV) atmospheric sample, the
airborne Cry j 2 concentrations were determined with a surface plasmon resonance (SPR)
method. At the same time, the airborne Cryptomeria japonica pollens were also counted by the
Durham pollen sampler. The higher concentrations of the allergenic Cry j 2 were detected even
in particle sizes equal to or less than 1.1 μm (PM1.1) than other particle sizes. The airborne
particles ranges from 0.06 to 11 μm were also collected by a low-pressure impactor (LPI)
atmospheric sampler. After that, the concentrations of Cry j 2 allergenic particles in fine particle
sizes were measured by the SPR method either. With the help of this study, we have confirmed
the existence of fine daughter allergenic particles, which clearly differ from the parent pollen
grains in size, especially after the rainy days. It is possible that the daughter allergenic species
will be released from the fractions of cell wall and burst pollen grains. We concluded that
rainwater was one of the important factors that affects the release of pollen allergenic proteins of
both Cry j 1 and Cry j 2 from the parent pollen grains.
Keywords: Japanese cedar pollinosis; Cryptomeria japonica;
allergenic species ; Surface plasmon resonance (SPR)
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M. Sofiev. (Finnish Meteorological Institute, Helsinki, Finland). On impact of transport
conditions on variability of the seasonal pollen index. Aerobiologia, Volume 33(1)
(2017): 167–179
This discussion paper reveals the contribution of pollen transport conditions to the inter-annual
variability of the seasonal pollen index (SPI). This contribution is quantified as a sensitivity of
the pollen model predictions to meteorological variability and is shown to be a noticeable
addition to the SPI variability caused by plant reproduction cycles. A specially designed SILAM
model re-analysis of pollen seasons 1980–2014 was performed, resulting in the 35 years of the
SPI predictions over Europe, which was used to compute the SPI inter-annual variability. The
current paper presents the results for birch and grass. Throughout the re-analysis, the source term
formulations and habitation maps were kept constant, which allowed attributing the obtained
variability exclusively to the pollen release and transport conditions during the flowering
seasons. It is shown that the effect is substantial: it amounts to 10–20% (grass) and 20–40%
(birch) of the observed SPI year-to-year changes reported in the literature. The phenomenon has
well-pronounced spatial- and species-specific patterns. The findings were compared with
observation-based statistical models for the SPI prediction, showing that such models highlight
the same processes as the analysis with the SILAM model.
Keywords: Seasonal pollen index; Pollen load; Atmospheric transport; Pollen inter-annual
variability; Pollen dispersion modelling
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J. Cebrino1, S. Portero de la Cruz2, M. J. Barasona3, P. Alcázar1, C. Moreno3
E. Domínguez-Vilches1, C. Galán1. (1Department of Botany, Ecology and Plant Physiology,
University of Córdoba, Córdoba, Spain, 2.Department of Nursing, University of Córdoba,
Córdoba, Spain, 3.Allergy Unit, Reina Sofía Universitary Hospital, Córdoba, Spain).
Airborne pollen in Córdoba City (Spain) and its implications for pollen allergy.
Aerobiologia, Volume 33(2) (2017): 281–291
Pollen allergy is among the most widespread allergic disease in Andalusia. However, few studies
have examined patient information in conjunction with data on airborne pollen concentrations.
This paper sought to identify the airborne pollen types prevalent in Córdoba, to examine the
relationship between airborne pollen and the occurrence of allergies, and to investigate the use of
drugs to treat various symptoms displayed by pollen-allergy sufferers over the study period. A
prospective longitudinal study was conducted in Córdoba City between February and June in
2014 and 2015, using an original specific questionnaire to collect socio-demographic, symptom
and pollen-allergy data. Airborne pollen was collected using a Hirst-type volumetric spore trap.
Descriptive and inferential statistical analysis was applied. A total of 178 sensitive subjects were
included in the study. The prevalence of allergy to olive, grass and plane-tree pollen was 70.73,
73.17 and 19.51%, respectively, in 2014, and 70.83, 70.83 and 21.12%, respectively, in 2015. In
both years, rhinitis was the most common allergic symptom (93.90% in 2014, 87.75% in 2015)
and a significant correlation between the occurrence of rhinitis and antihistamine consumption
was found (p < 0.05 in 2014, p < 0.001 in 2015). The percentage of asthmatic subjects using an
inhaler was significantly higher than those who did not used it (63.16% vs. 26.98%; p < 0.01). In
conclusion, this paper supports previous studies showing that the most allergenic pollen types in
spring were olive, grass and plane-tree pollen. In addition, we found that rhinitis was the main
symptom and antihistamines the medication most widely used by the sensitized population in
Córdoba.
Keywords: Aerobiology ; Pollen allergy ; Seasonal symptoms ; Allergology
B. Sikoparija1, C. Galán2, M. Smith3. (1BioSense Institute - Research Institute for
Information Technologies in Biosystems University of Novi Sad Novi Sad Serbia,
2.
Department of Botany, Ecology and Plant Physiology, International Campus of
Excellence on Agree food ceiA3University of Córdoba Córdoba Spain, 3.Institute of Science
and the Environment University of Worcester Worcester UK). Pollen-monitoring:
between analyst proficiency testing. Aerobiologia, Volume 33(2) (2017): 191–199
This study presents the results of a Europe-wide training and Quality Control (QC) exercise
carried out within the framework of the European Aerobiology Society‟s QC Working Group
and European COST Action FA1203 entitled “sustainable management of Ambrosia
artemisiifolia in Europe (SMARTER)” with the aim of ensuring that pollen counters in Europe
are confident in the identification of Ambrosia pollen grains. A total of 69 analysts from 20
countries examined a test slide by light microscopy, which contained Ambrosia pollen and
pollen from other Asteraceae that could be recorded in the atmosphere at the same time of year
(i.e. Artemisia, Iva, and Xanthium). Daily average pollen concentrations produced by individual
participants were compared with the assigned value and the bias was measured by z-score. Both
the assigned value and standard deviation for proficiency testing were calculated following the
consensus value principle (ISO13528:2005) from the results reported by all the participants in
the test. It took a total of 531 days from when the exercise commenced until all 69 analysts
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reported their results. The most outliers were reported for Artemisia pollen concentrations
followed by Xanthium and Iva. The poor results for Artemisia and Xanthiumwere probably
caused by low concentrations on the test slide leading to larger bias due to the unequal
distribution of pollen over the microscope slide. Participants performed the best in identifying
and quantifying Ambrosia pollen. Performing inter-laboratory ring tests with the same sample is
very time consuming and might not be appropriate for large-scale proficiency testing in
aerobiology. Pollen with similar morphology should be included in the education process of
aerobiologists.
Keywords: Aerobiology; Ambrosia; Asteraceae; Quality assurance; Quality Control
André Luis S.Resendea, Brígida Souzab, Roberta B.Ferreirab, Elen L.Aguiar-Menezesa.
(aUniversidade Federal Rural do Rio de Janeiro, Instituto de Ciências Biológicas e da
Saúde, Departamento de Entomologia e Fitopatologia, Centro Integrado de Manejo de
Pragas, Seropédica, RJ, Brazil, bUniversidade Federal de Lavras, Departamento de
Entomologia, Lavras, MG, Brazil). Flowers of Apiaceous species as sources of pollen for
adults of Chrysoperla externa (Hagen) (Neuroptera). Biological Control, Volume 106(2017):
40-44
The selection of appropriate flowering plants as sources of pollen and nectar for beneficial insect
predators and parasitoids is essential in maintaining conservation biocontrol in agroecosystems.
The objectives of the present work were: (i) to evaluate the capacity of Chrysoperla
externa (Hagen) adults to feed on pollen of three different Apiaceous species (dill, coriander and
fennel), and (ii) to evaluate the effects of the provision of Apiaceous flowers on the longevity
and reproductive parameters of adult insects under laboratory conditions. C. externa adults (one
male and one female) were placed in a polypropylene cage containing a cluster of approximately
200 flowers from one of the three test species, and the oviposited eggs were counted and
collected every three days. Egg viability was determined and samples of eggs were used to rear
F2 adults. The experiments were conducted at 25 ± 1 °C, with 70 ± 10% relative humidity and
12 h photoperiod, and ten repetitions were performed for each treatment. The results showed
that C. externa adults may survive and reproduce up to the third generation by feeding only on
resources provided by flowers of the three Apiaceous species tested. All treatments exerted
similar effects on the longevity, duration of preoviposition and oviposition periods, number of
eggs/female, number of eggs/female/day and viability of the eggs of F1 insects. The results of
this study indicate that dill, coriander and fennel would work well as insectary plants and
promote conservation biological control programs aimed at using C. externa to control crop
pests.
Keywords: Chrysopidae, Pollen-feeders, Anethum
Foeniculum vulgare, Conservation biological control
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Mojgan Rabieya , Ihsan Ullahb, Liz J.Shawc , Michael W.Shawb. (aSchool of Biological
Sciences, Knight Building, University of Reading, RG6 6AJ, UK, bSchool of Agriculture,
Policy and Development, University of Reading, RG6 6AR, UK, cSoil Research Centre,
School of Archaeology, Geography and Environmental Science, University of Reading,
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RG6 6AB, UK). Potential ecological effects of Piriformospora indica, a possible biocontrol
agent, in UK agricultural systems. Biological Control, Volume 104(2017): 1-9
Piriformospora indica (syn. Serendipita indica), a root endophytic fungus, was originally
isolated from an arid sub-tropical soil. P. indica forms mutualistic symbioses with a broad range
of host plants, increases biomass production, resistance and tolerance to fungal pathogens and
abiotic stresses. These characteristics make it a very attractive component of more sustainable
agriculture. So, it is desirable to understand its wider ecosystem effects. We determined how
long P. indica could survive in the soil and how it interacts with other soil microorganisms and
some important arable weeds.
Survival of P. indica in the soil, under winter and summer conditions in the UK was tested by
isolating DNA and RNA of P. indica from pots of soil which had been left open to wintersummer weather conditions without host plants, followed by PCR and reverse transcription-PCR
(RT-PCR) with P. indica-specific primers. P. indica effects on other soil and root
microorganisms were tested by PCR-denaturing gradient gel electrophoresis analysis of DNA
extracted from soil and roots from pots in which P. indica-infected wheat had been grown. The
effect of P. indica on growth of black-grass (Alopecurus myosuroides), wild-oat (Avena fatua)
and cleavers (Galium aparine) was tested alone and in competition with wheat.
In soil P. indica-mRNA and DNA could still be detected after eight months, but not after
15 months. Soils from P. indica-inoculated pots had distinct fungal and bacterial species
communities which were more diverse than non-inoculated controls. P. indica infected A.
myosuroides and A. fatua but was not detected in G. aparine. The average above-ground
competitiveness of the weeds with wheat was decreased.
If applied to field crops in the UK, P. indica would be persistent for up to 15 months and likely
to alter competitive relations within vegetation. Increased soil microbial diversity during the first
eight weeks after inoculation, although usually desirable, could alter soil composition or
functioning.
Keywords: Denaturing gradient gel electrophoresis, Microbial diversity, Reverses transcriptionPCR, Root endophytic fungus, Soil microorganisms, Sustainable agriculture
Michael C. Russella, John Lambrinosa, Elizabeth Recordsa, Gwendolyn Ellenb.
(a Department of Horticulture, Oregon State University, ALS 4017, Corvallis, OR 97330,
United States, b Integrated Plant Protection Center, Oregon State University, 2040 Cordley
Hall, Corvallis, OR 97330, United States). Seasonal shifts in ground beetle (Coleoptera:
Carabidae) species and functional composition maintain prey consumption in Western
Oregon agricultural landscapes. Biological Control, Volume 106(2017): 54–63
Ground beetles (Carabidae: Coleoptera) are generalist predators that contribute to biological
control of agricultural pests. Different ground beetle species vary in terms of size, feeding habits,
and season of adult and larval activity. Species with similar biology and feeding habits may form
a functional group if they are also similar in their effect on the overall risk to a potential prey
item in an area. Farm surveys and laboratory studies were conducted to test whether ground
beetle populations on Western Oregon vegetable farms were associated with the predation risk of
a sentinel prey item. Pitfall traps were used to measure the activity patterns of adult beetles
throughout the year. Along with the monthly pitfall traps, sentinel prey cards were deployed to
measure the risk of predation to a potential prey item by a carabid beetle on the landscape.
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Additionally, beetles were collected after pitfall trapping to measure the amount of the sentinel
prey items they would eat. The ground beetle species collected in the sampling were placed into
three size based groups. The phenology and feeding habitats of the species within each sized
based group tended to be similar. Sentinel prey removal rates in the field were significantly
increased in areas with high activity of midsized beetles during the spring, when midsized
beetles were the most active on the landscape but the explanatory power was somewhat low. In
the summer, when large beetles were active in the landscape, sentinel prey removal rates were
similarly associated with large beetle activity densities.
Keywords: Generalist predator; Biological control; Carabidae; Sentinel prey; Vegetable farm
Enrica Doniaa, Angelo Marcello Mineoa, Federica Mascalia, Filippo Sgroib. (aDepartment of
Economics, Business and Statistics, University of Palermo, Viale delle Scienze, Edificio 13,
90128 Palermo, Italy, bDepartment of Agricultural and Forestry Sciences, University of
Palermo, Viale delle Scienze, Edificio 4 Ingr. H, Palermo 90128, Italy). Economic
development and agriculture: Managing protected areas and safeguarding the
environment. Ecological Engineering, Volume 103, Part A(2017): Pages 198-206
The establishment of protected areas has been one of the most important interventions to protect
biodiversity from the threat of human activities and in particular from the agricultural traditional
activities where they have been restricted at the expense of the economy of the territory sparking
in literature a heated debate between those who argue the these hinder the socio-economic
development and on the other hand are those who argue that is able to advance social welfare.
On the basis of these considerations, the weight of agricultural sector of a country is highly
linked to the percentage of protected areas even though the trend of the weight of agriculture in
the overall economy is also due to the “natural” evolution of the characteristics of agricultural
systems. Indeed, literature findings indicate that the relative weight of the agricultural sector
tends to decrease due to increases in other emergent sectors like industries and services.
In Italy the protected areas seems to have had a negative effects on the agricultural sector, unlike
Thailand. Adopting an simple linear regression model, using the software package R,
considering a 22-year period (1990–2012), the results indicated that in Italy the increase in the
percentage of forest areas has occurred at the expense of significant and negative effects on the
agricultural sector in terms of added value. In comparison, in Thailand there have been
significantly positive effects in terms of employment, largely in relation to the weight of
agriculture in its national economy. To corroborate these conclusions, a simple regression model
was applied to seven others countries where it proved equally valid but with different results for
countries. Besides, it has been created a multiple regression model considering others emergent
sectors of the economy. Even for this case the results are different for countries. Thus,
management outcomes for the weight of agricultural sector may differ between countries,
depending on both how protected areas are managed overall and from the economical features of
the countries.
Keywords: Protected areas; Forest areas; Agriculture; Agricultural systems; Sustainable
development

Bioenergy
Charles Warren Edmunds, Choo Hamilton, Keonhee Kim, Stephen C. Chmely , Nicole
Labbé. (Center for Renewable Carbon, University of Tennessee, 2506 Jacob Drive,
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Knoxville, TN 37996-4542, United States). Using a chelating agent to generate low ash
bioenergy feedstock. Biomass and Bioenergy, Volume 96(2017):12–18
Inorganic elements present in lignocellulosic biomass and introduced during harvesting and
handling of the feedstock negatively affect biomass conversion to fuels and products. In
particular, alkali and alkaline earth metals act as catalysts during thermochemical conversion,
contribute to reactor degradation, and decrease the yield and quality of the reaction products. In
this study, we investigated an approach to reduce ash content of switchgrass. Several reagents
(chelating agents ethylenediaminetetraacetic acid (EDTA) and citric acid, as well as acetic acid,
sulfuric acid, and water) under various extraction times (5, 10, 15, and 20 min) were tested using
a microwave-assisted extraction method. After the extraction, mass loss, total ash, individual
inorganics, and concentration of sugars in the hydrolyzates were measured. EDTA afforded the
highest inorganics removal, with near complete extraction of alkali and alkaline earth metals K,
Ca, and Mg, and high removal of S and Si. Citric acid and sulfuric acid removed similarly high
amounts of K, Ca, and Mg as EDTA, but less Mg, P, S, and Fe. Additionally, extraction with
water resulted in near complete removal of K; however, more modest removal of other
inorganics was observed compared to other treatments. The mass loss was significantly higher in
the sulfuric acid extractions due to hydrolysis of the structural carbohydrates, while EDTA
resulted in little carbohydrate degradation due to the more neutral pH conditions. This study
illustrated the benefits of extracting with chelating agents, as opposed to mineral acids, to
remove inorganics and improve biomass quality.
Keywords: Biomass; Ash; Inorganics removal; Chelating agent
Alessandra Procenteseb , Francesca Raganatia, Giuseppe Olivieria, Maria Elena Russob,
Antonio Marzocchellaa. (aDipartimento di Ingegneria Chimica, dei Materiali e della
Produzione Industriale – Università degli Studi di Napoli Federico II, P.le V. Tecchio 80,
80125 Napoli, Italy, Istituto di Ricerche sulla Combustione – Consiglio Nazionale delle
Ricerche, P.le V. Tecchio 80, 80125 Napoli, Italy). Pre-treatment and enzymatic hydrolysis
of lettuce residues as feedstock for bio-butanol production. Biomass and Bioenergy,
Volume 96(2017): 172-179
The residue of the fresh-cut vegetable packaging process is a major environmental concern for
food industries. Actually 50% of the processed vegetables must be disposed of. But the lettuce
fraction sorted and deemed unsuitable to be bagged may be used as feedstock for butanol
production because it is rich in sugars. In this work acetone butanol ethanol (ABE) was produced
from enzymatic-hydrolysed Lactuca sativa leaves. The lettuce leaves were first pre-treated with
NaOH and then hydrolysed. The NaOH concentration was increased up to 200 kg m−3, Cellic
CTec 2 (Novozymes) was used for the hydrolysis. The sugars contained in the biomass
hydrolysate were fermented in batch cultures of Clostridium acetobutylicum DSMZ 792. The
fermentation process was characterized in terms of sugar conversion and ABE production. The
hydrolysate of the NaOH-pre-treated lettuce contained glucose and xylose (about 50/50). Under
optimal conditions the sugar concentration after the enzymatic hydrolysis was 19.5 g L−1, the
ABE concentration was 1.44 g L−1 and the butanol concentration was 1.1 g L−1. Some tests were
also carried out with synthetic mixtures of glucose and xylose to investigate the effects of the
alkaline pre-treatment on the fermentation process.
Keywords: Agro-industrial residue, Lettuce, Alkaline pre-treatment, Biomass pre-treatment,
Enzymatic hydrolysis, Butanol
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Christopher R.Kozaa, Glenn A.Nortonb, J. (Hans)van Leeuwenb. (aBurns & McDonnell,
9400 Ward Parkway, Kansas City, MO 64114, USA, bCivil, Environmental, and
Construction Engineering, Iowa State University, Ames, IA 50011, USA). Dewatering
investigations on fungal biomass grown in thin stillage from a dry-mill corn ethanol plant.
Biomass and Bioenergy, Volume 97(2017): 65-69
An innovative bioprocess utilizing thin stillage from a dry-grind corn ethanol plant was used to
produce a useful filamentous fungus (Rhizopus microsporus var. oligosporus) in a pilot-scale
bioreactor. The fungal process can improve the economics of corn ethanol production by
producing an excellent food supplement for livestock or serving as a feedstock material for
producing chitin, chitosan, and glucosamine. However, in order to be economically viable,
effective and low-cost mechanical dewatering of the fungal biomass grown in thin stillage is
required. In this study, dewatering tests were performed on fungal biomass using gravity and
centrifugal sedimentation, gravity screening, a belt filter, a filter press, and centrifuge filtration
in order to determine the most effective dewatering methods for this application. Utilizing a
gravity-fed concave screen followed by a centrifuge filter proved to be the most effective
dewatering approach and increased the screenable solids (i.e., larger than 20 mesh) content of the
fungal biomass from the bioreactor from 1% to 30%. Achieving a solids content greater than
30% with mechanical dewatering is unlikely because of theoretical limits due to intracellular
water. Nonetheless, this degree of dewatering greatly reduces thermal drying costs necessary to
obtain a final product with a moisture content of 10%.
Keywords: Fungus, Rhizopus oligosporus, Fermentation, Ethanol, Dewatering, Thin stillage
Timothy J.Albaugha, Rafael A.Rubilarb, Chris A.Maierc, Eduardo A.Acuñad, Rachel
L.Cooke. (aVirginia Tech Department of Forest Resources and Environmental
Conservation, 228 Cheatham Hall, Blacksburg, VA 24061, USA, bCooperativa de
Productividad Forestal, Facultad de Ciencias Forestales, Universidad de Concepción,
Victoria 631, Casilla 160-C, Concepción, Chile, cUSDA Forest Service, 3041 Cornwallis
Road, Research Triangle Park, NC, USA, dFacultad de Ciencias Forestales, Universidad de
Concepción, Victoria 631, Casilla 160-C, Concepción, Chile, eDepartment of Forestry and
Environmental Resources, Box 8008, North Carolina State University, Raleigh, NC 276958008, USA). Biomass and nutrient mass of Acacia dealbata and Eucalyptus
globulus bioenergy plantations. Biomass and Bioenergy, Volume 97(2017): 162-171
We quantified biomass and nutrient accumulation of Acacia dealbata Link and Eucalyptus
globulus Labill. planted at stem densities of 5000 and 15000 ha−1 in a bioenergy plantation in
Chile. We tested the hypotheses that species and stocking will not affect biomass or nutrient
accumulation. Species and stocking did not affect biomass accumulation after five years;
however, species and stocking did influence nutrient mass. A. dealbata had higher nitrogen mass
than E. globulus for total (397 kg ha−1 more, i.e., 126% higher), foliage (188 kg ha−1, 218%),
branch (55 kg ha−1, 95%), stem (120 kg ha−1, 86%), and root (34 kg ha−1, 109%) components,
likely
because A. dealbata fixes
nitrogen. A. dealbata had
lower
calcium
mass
than E. globulus for branch (111 kg ha−1, 60%) and stem (69 kg ha−1, 39%) components. Root
nitrogen and phosphorus masses and foliage, branch and root boron masses were significantly
lower with a stocking density of 5000 ha−1. Low stocking produced the same amount of total
biomass as high stocking for both species and would be less expensive to plant. A. dealbata had
higher nitrogen mass and likely increased soil nitrogen. E. globulus had high calcium mass in the
stem and branches; off-site losses could be mitigated with stem-only harvests and debarking of
stems in the field. Given the rainfall patterns and water availability constraints in Chile,
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additional criteria including water use efficiency would be required to determine the best species
for bioenergy plantations in Chile.
Keywords: Nitrogen, Phosphorus, Potassium, Calcium, Magnesium, Boron
Yan Huangab, Michael Finellc, Sylvia Larssonc, Xiaohong Wangab, Jili Zhangab, Rui Weiab,
Ling Liuab. (aHarbin Research Institute of Forestry Machinery, State Forestry
Administration, Harbin 150086, China, bResearch Center of Cold Temperate Forestry,
CAF, Harbin 150086, China, cSwedish University of Agricultural Sciences, Department of
Forest Biomaterials and Technology, SE-90183 Umeå, Sweden). Biofuel pellets made at low
moisture content – Influence of water in the binding mechanism of densified biomass.
Biomass and Bioenergy, Volume 98(2017): 8-14
In order to find the optimum moisture content for strength and density for pellets produced in a
laboratory single pellet press, three different materials were prepared, birch (Betula pendula),
spruce (Picea abies) and reed canary grass (Phalaris arundinacea). Pellets were produced at
different process settings. Density and strength of the produced pellets were analyzed. Both
pressure and temperature had a positive effect on pellet density and strength, while raw material
moisture content was the dominant factor for pellet density and compression strength.
For all raw materials, a maximum moisture content for pellet density and strength could be
found. For birch at all compression pressures, maximum pellet density and maximum strength
coincided at 6.1% moisture content. For reed canary grass, optimal pellet density occurred at
5.2% moisture content, the maximum pellet strength was at 8.5% moisture content for
compression pressure of 300 MPa and 400 MPa. For spruce, maximum pellet density was found
at 5.1% moisture content, and maximum pellet strength at 8.3% moisture content for
compression pressure of 300 MPa and 400 MPa and at 10.7% for 200 MPa. When the process
temperature was increased to 80 °C, the optimal moisture content for pellet strength shifted to a
lower value. The moisture content for monolayer coverage was 6.2%, 7.7%, 7.5% for birch,
RCG and spruce, respectively. Optimal moisture content coincided with monolayer coverage at
room temperature when the compaction pressure was sufficient high, in the case of spruce and
RCG, the pressure should be above 300 MPa.
Keywords: Biofuel pellets, Moisture content, Temperature, Pressure, Density, Strength
Nana Abayie Boakye-Boatena, b, Lyubov Kurkalovaa, c, Shuangning Xiub, Abolghasem
Shahbazib. (a Energy and Environmental Systems Program, College of Arts and Science,
North Carolina A & T State University, 1601 East Market Street, Greensboro, NC 27411,
United States, b Biological Engineering Program, Department of Natural Resources and
Environmental Design, North Carolina A & T State University, 1601 East Market Street,
Greensboro, NC 27411, United States, c Department of Economics, North Carolina A & T
State University, 114 Merrick Hall, 1601 East Market Street, Greensboro, NC 27411,
United States). Techno-economic analysis for the biochemical conversion of Miscanthus x
giganteus into bioethanol. Biomass and Bioenergy, Volume 98(2017): 85–94
This study assessed the economic viability of using Miscanthus x giganteus as a feedstock for
the production of bioethanol based on plant designs and models by the National Renewable
Energy Laboratory. In 2007 dollars, the total cost of installed equipment for a plant with an
annual feedstock requirement of 701 million kg/year was $281 million, with the single largest
component, cost of feedstock, contributing approximately 40% to the total. The total capital
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investment needed for the plant was $464 million, or $2.01 per annual liters of ethanol. The
variable operating cost of the plant varied between $79 and $93 million per year, depending on
the cost of feedstock. The minimum ethanol-selling price (MESP) was calculated from discount
cash flow rate analysis. Changing the feedstock cost from $0.08/kg to $0.10/kg increased the
MESP from $0.65/L to $0.71/L. The analysis estimated the sensitivity of the MESP to variations
in the percentage of equity financing (from 0 to 100%), internal rate of return (from 10% to
20%) and federal corporate taxes (from 30% to 60%). The results of the study allow a direct
comparison of the MESP for Miscanthus as opposed to corn-stover, grass straw and hybrid
poplar, and provide a benchmark for future studies of economic feasibility of alternative
lignocellulosic feedstocks against each other as well as against conventional gasoline and diesel
fuels.
Keywords: Techno-economic analysis; Biofuels; Miscanthus x giganteus; Lignocellulosic
bioethanol; Minimum ethanol selling price (MESP)
Ralf J.O.Torgrip, Víctor Fernández–Cano. (Mantex AB, Torshamnsgatan 30F, SE-164 40,
Kista, Sweden). Rapid X-ray based determination of moisture-, ash content and heating
value of three biofuel assortments. Biomass and Bioenergy, Volume 98(2017): 161-171
Here we demonstrate a new hyphenated X–ray method, qDXA–XRF, for the simultaneous
determination of moisture–, ash content and heating value (as received) of biofuels. The method
is based on the combination of X-ray transmission imaging and X–ray fluorescence
spectroscopy.
The method performance is demonstrated using three biofuel assortments; logging residues,
roundwood chips and sawdust, on approximately 3 L samples (∼500–1500 g) with a total
analysis time of one minute per sample.
Mean absolute errors for the logging residues, roundwood chips and sawdust determinations
respectively were; for moisture content MAE = 0.034, 0.026, 0.011 (wet basis mass fraction), for
ash content MAE = 0.0015, 0.0015, 0.0049 (dry basis mass fraction), and for heating value (as
received) MAE = 0.55, 0.44, 0.17 MJ kg−1.
Furthermore, for the assortment logging residues, the qDXA–XRF determination of heating
value decreases the measurement uncertainty from MAE = 1.53 to 0.55 MJ kg−1 (∼60%
decrease) compared with traditional oven moisture/equation method.
Keywords: Solid wood biofuel, Moisture content, Ash content, Heating value, DXA, XRF
M. Fischera, b,, A.M. Kelleya, E.J. Warda, J.D. Boonea, E.M. Ashleya, J.-C. Domeca, c, J.C.
Williamsona, J.S. Kinga. (a Department of Forestry and Environmental Resources, North
Carolina State University, Raleigh, NC 27695, USA, b Global Change Research Institute
CAS, Bělidla 986/4a, 603 00, Brno, Czech Republic, c Bordeaux Sciences Agro, UMR
INRA-ISPA 1391, Gradignan, France). A critical analysis of species selection and
high vs. low-input silviculture on establishment success and early productivity of model
short-rotation wood-energy cropping systems. Biomass and Bioenergy, Volume 98(2017):
214–227
Most research on bioenergy short rotation woody crops (SRWC) has been dedicated to the
genera Populus and Salix. These species generally require relatively high-input culture,
including intensive weed competition control, which increases costs and environmental
externalities. Widespread native early successional species, characterized by high productivity
and good coppicing ability, may be better adapted to local environmental stresses and therefore
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could offer alternative low-input bioenergy production systems. To test this concept, we
established a three-year experiment comparing a widely-used hybrid poplar (Populus
nigra × P. maximowiczii, clone „NM6‟) to two native species, American sycamore (Platanus
occidentalis L.) and tuliptree (Liriodendron tulipifera L.) grown under contrasting weed and pest
control at a coastal plain site in eastern North Carolina, USA. Mean cumulative aboveground
wood production was significantly greater in sycamore, with yields of 46.6 Mg ha−1 under highinputs and 32.7 Mg ha−1 under low-input culture, which rivaled the high-input NM6 yield of
32.9 Mg ha−1. NM6 under low-input management provided noncompetitive yield of 6.2 Mg ha−1.
Sycamore also showed superiority in survival, biomass increment, weed resistance, treatment
convergence, and within-stand uniformity. All are important characteristics for a bioenergy
feedstock crop species, leading to reliable establishment and efficient biomass production. Poor
performance in all traits was found for tuliptree, with a maximum yield of 1.2 Mg ha−1,
suggesting this native species is a poor choice for SRWC. We conclude that careful species
selection beyond the conventionally used genera may enhance reliability and decrease negative
environmental impacts of the bioenergy biomass production sector.
Keywords: American sycamore; Bioenergy; Pest control; Poplar clone NM6; Tuliptree;
Weed control
Germán Navarrete Cereijoab, Pedro Curto-Rissoa, Waldir Antonio Bizzob. (aInstitute of
Mechanical Engineering and Industrial Production, Faculty of Engineering, Universidad
de la República, 11300 Montevideo, Uruguay, bFaculty of Mechanical Engineering,
University of Campinas - UNICAMP, 13083-970 Campinas, SP, Brazil). Simplified model
and simulation of biomass particle suspension combustion in one-dimensional flow applied
to bagasse boilers. Biomass and Bioenergy, Volume 99(2017): 38-48
A simple numerical model is presented to simulate the combustion of a biomass particle in a
vertical stream. Emphasis focuses on the trajectories of spherical and cylindrical particles in the
furnace. Combustion is modeled in three sequential stages: drying, pyrolysis and char
combustion. Biomass consumption is determined by correlations based on Arrhenius kinetics
and mass transfer parameters. Pyrolysis is modeled using five first-order kinetic equations
considering the following products: volatiles, char and tar. The char consumption rate is modeled
by three first-order kinetic equations, considering that char reacts with oxygen, carbon dioxide
and water. The model is validated by comparing the duration of each simulated stage against
experimental data taken from the literature. It is validated for spherical particles of up to 5 mm in
diameter using a shrinking core model and for cylindrical particles of up to 3 mm using an ashsegregated model. Particle trajectory results are presented in order to determine the geometry and
functional parameters of the combustion chamber that ensure complete suspension-firing. The
combustion chamber geometry and biomass distributor height are determined as a function of
airflow velocity and biomass characteristics for the combustion of bagasse with moisture
contents of 30%–50% and particle diameters of 0.5 mm–3.5 mm. This study also allows the
airflow velocity to be determined based on the boiler dimensions and the biomass characteristics
to ensure that no particle ends up on the grate. After establishing the velocity, it is possible to
determine what particle size will reach the top of the chamber or burn completely in suspension.
Keywords: Biomass combustion, Numerical simulation, Biomass boilers, Sugarcane bagasse
V.Uusitalo, M.Leino, H.Kasurinen, L. Linnanen. (Lappeenranta University of Technology,
School of Energy Systems, P.O. Box 20, 53851, Lappeenranta, Finland). Transportation
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biofuel efficiencies from cultivated feedstock in the boreal climate zone: Case Finland.
Biomass and Bioenergy, Volume 99(2017): 79-89
Transportation biofuel production efficiencies and cruising ranges provided by one hectare of
land are studied from a life cycle perspective in the boreal climate zone. Efficient biofuel
production is essential in terms of sustainability – especially land use, biodiversity and GHG
emissions. Grass methane produced by anaerobic digestion and synthetic natural gas (SNG)
produced from willows by gasification provide the longest cruising ranges. However, electricity
production by solar panels for electric vehicles is a significantly more efficient option than
biofuels. Grass methane, straw ethanol and SNG require less primary energy per produced fuel
energy than other options. Increasing biofuel production for passenger cars from cultivated
biomass in the boreal climate zone should be very carefully considered because electricity for
transportation is significantly more efficient.
Keywords: Transportation efficiencies, Cruising range, Biofuels, Boreal climate zone, Land use,
Life cycle assessment
Reynel Rodríguez, Paola Gauthier-Maradei, Humberto Escalante. (INTERFASE, Escuela
de Ingeniería Química, Universidad Industrial de Santander, Carrera 27, Calle 9 Ciudad
Universitaria, Bucaramanga, Colombia). Fuzzy spatial decision tool to rank suitable sites
for allocation of bioenergy plants based on crop residue. Biomass and Bioenergy, Volume
100(2017): 17-30
Agriculture crop residues represent one of the largest and most diversified sources for producing
bio-fuel. However, these resources are highly heterogeneous in terms of the physicochemical
properties, spatial distribution and logistics associated costs. These factors are the major
bottlenecks hindering the success of biomass energy conversion facilities that use crop residues.
The purpose of this study was to develop an integrated GIS-based Fuzzy AHP methodology.
This approach combines both spatial and non-spatial factors, such as the logistics factor,
transport cost indicators, and technical and geographic restrictions in the study area. The
identification of these factors for the actors involved in energy planning provides at a broadscale multidimensional analysis that allows for the identification of the best sites for a bioenergy
plant. This methodology was applied in the department of Santander (Colombia) due to its
intense agricultural activity, reflecting the important energy potential of biomass. For three
cocoa crop residues evaluated (pruning, rejected and cocoa pod husk), it was possible to identify
12 ideal places to install a bioenergy plant using this approach. The capacity of these biomass
plants varies between 52,475 and 146,791 t/year, corresponding to 171 and 479 TJ/year,
respectively.
Keywords: Cocoa residual biomass, GIS, Fuzzy AHP, Multicriteria decision analysis,
Bioenergy plant
Rúben Teixeira Franco, Pierre Buffière, Rémy Bayard. (Université de Lyon, INSA Lyon,
DEEP Laboratory, EA7429, F-69621 Villeurbanne Cedex, France). Optimizing storage of a
catch crop before biogas production: Impact of ensiling and wilting under unsuitable
weather conditions. Biomass and Bioenergy, Volume 100(2017): 84-91
Ensiling and open-air storage of up to 98 days were assessed for a catch crop in order to identify
the best management practices before its use as feedstock for anaerobic digestion. For ensiling,
this included the study of the effect of wilting limited by unsuitable weather conditions. Results
showed that after 98 days, methane potential of biomass open-air stored corresponded to 18% of
the one for the ensiling of the same feedstock. Wilting was inefficient while witnessing
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unfavorable weather conditions at harvesting. Even if prolonged wilting periods under severe
conditions led to decrease of moisture content, it did not provide improvements on long-term
conservation of methane potential. For high moisture silage, instability of fermentation was
offset by gains in biochemical accessibility. In such conditions, biomass should be promptly
ensiled without wilting. Leachate produced during ensiling of high moisture crops should be
collected and used for biogas production.
Keywords: Wilting, Storage, Ensiling, Anaerobic digestion, Methane potential
Irineu Pedro de Sousa Andradea, Marcos ViníciusFolegattia, Otávio Neto Almeida
Santosa, Eder DuarteFanaya Júniora, Andersson Barisonb, Alan Diego da Conceição
Santosb. (aDepartamento de Engenharia de Biossistemas, Universidade de São Paulo
(USP), Escola Superior de Agricultura “Luiz de Queiroz” (ESALQ), CP 09, 13418-900
Piracicaba, SP, Brazil, bNMR Center, Universidade Federal do Paraná (UFPR), CP 19081,
81530-900 Curitiba, PR, Brazil). Fatty acid composition of Jatropha curcas seeds under
different agronomical conditions by means of 1H HR-MAS NMR. Biomass and Bioenergy,
Volume 101(2017): 30-34
This work evaluated the influence of drought and nitrogen fertilization on the fatty acid
composition of Jatropha curcas seeds by means of 1H HR-MAS NMR, a tool which allows
obtaining chemical information directly from the seeds. It was found that only the drought
conditions led to the decrease of polyunsaturated fatty acid contents and to the increase of
those monounsaturated. No changes were observed for the contents of saturated fatty acids.
The lipid profile reached without irrigation may be considered the most effective for improving
biodiesel properties, such as cetane number and oxidative stability. At last, there was no
influence on the fatty acid composition with different levels of nitrogen fertilizer application.
Keywords: Jatropha curcas, Hydric stress, Nitrogen fertilization, Fatty acid composition,
Quantification, HR-MAS NMR
Andreas Botnen Smebyea, Magnus Sparrevikb, Hans Peter Schmidtc, Gerard
Cornelissenad. (aDepartment of Environmental Engineering, Norwegian Geotechnical
Institute (NGI), P.O. Box 3930, Ullevål Stadion, NO-0806 Oslo, Norway, bDepartment of
Industrial Economics and Technology Management, Norwegian University of Technology,
Trondheim, Norway, cIthaka Institute for Carbon Strategies, Ancienne Eglise 9, 1974
Arbaz, Switzerland, dFaculty of Environmental Sciences and Natural Resource
Management (MINA), Norwegian University of Life Sciences (NMBU), P.O. Box 5003, NO1432 Ås, Norway). Life-cycle assessment of biochar production systems in tropical rural
areas: Comparing flame curtain kilns to other production methods. Biomass and
Bioenergy, Volume 101(2017): 35-43
A life-cycle assessment (LCA) using end point methods was performed for the generation and
sequestration of one kg biochar by various pyrolysis methods suitable for rural tropical
conditions. Flame curtain kilns, a novel, simple and cost-effective technology of biochar
generation, were compared to earth mound non-improved kilns, retort kilns with off-gases
combustion, pyrolytic cook-stoves allowing the use of the gas flame for cooking purposes, and
iv) gasifiers with electricity production. The impact categories of climate change, particulate
matter emissions, land use effects, minerals and fossil fuels were combined to provide the
overall impact of biochar generation.
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In the LCA ranking, earth mound kilns were shown to have negative potential environmental
impacts because of their gas and aerosol emissions. Flame curtain kilns had slightly lower
potential impact than retort kilns and much lower impact than earth-mound kilns because of the
avoidance of start-up wood and low material use and gas emissions. Making biochar from flame
curtain kilns was observed to be environmentally neutral in a life-cycle perspective, as the
production emissions were compensated for by carbon sequestration. Pyrolytic cook-stoves and
gasifiers showed the most positive potential environmental impact in the LCA due to avoided
firewood consumption and emissions from electricity generation, respectively.
The generation and sequestration of biochar per se by flame curtain kilns was not found to result
in direct environmental benefits. Co-benefits in the form of rural applicability, cost-efficiency
and agricultural effects due to soil improvement are needed to warrant biochar implementation
by this method.
Keywords: Biochar, Life cycle assessment, Cook-stove, Gasifier, Retort kiln, Earth-mound kiln,
Flame curtain Kon Tiki kiln, Gas emissions
Abhishek Guldhe, Faiz A.Ansari, Poonam Singh, Faizal Bux. (Institute for Water and
Wastewater Technology, Durban University of Technology, P.O. Box 1334, Durban, 4000,
South Africa). Heterotrophic cultivation of microalgae using aquaculture wastewater: A
biorefinery concept for biomass production and nutrient remediation. Ecological
Engineering, Volume 99(2017): 47-53
Cultivation of microalgae utilizing wastewater substrate could form a sustainable biorefinery
with double benefit of biomass generation and nutrient remediation. In this study potential of
aquaculture wastewater is evaluated for cultivation of Chlorella sorokiniana in heterotrophic
mode for generation of high value biomass. Nutrient removal potential is also assessed.
Aquaculture wastewater with 400 mgL−1 sodium nitrate supplementation resulted in biomass
productivity of 498.14 mgL−1d−1. The biomass generated showed lipid productivity of
150.19 mgL−1d−1, carbohydrate productivity of 172.91 mgL−1d−1 and protein productivity of
141.57 mgL−1d−1. The nutrient removal efficiencies were 75.56% for ammonium, 84.51% for
nitrates, 73.35% for phosphates and 71.88% for COD (chemical oxygen demand). The findings
of this study underline the potential of aquaculture wastewater for production of valuable
microalgal biomass which can be utilized for biofuels or feed application. This biorefinery
concept also polished aquaculture wastewater which can be effectively reused.
Keywords: Microalgae; Aquaculture wastewater; Heterotrophic; Biomass; Biorefinery
Junfeng Wanga, Xinshan Songa, Yuhui Wanga, Zhimiao Zhaoa, Bodi Wanga, Denghua
Yanb. (aCollege of Environmental Science and Engineering, State Environmental
Protection Engineering Center for Pollution Treatment and Control in Textile Industry,
Donghua University, Shanghai 201620, China, bDepartment of Water Resources, China
Institute of Water Resource and Hydropower Research, Beijing 100038, China). Effects of
electrode material and substrate concentration on the bioenergy output and wastewater
treatment in air-cathode microbial fuel cell integrating with constructed wetland.
Ecological Engineering, Volume 99(2017): 191-198
In the study, the effects of electrode material and substrate concentration on the bioelectricity
generation and wastewater treatment performances in air-cathode microbial fuel cell coupled
with constructed wetland (CW-ACMFC) systems were investigated. Four materials including
carbon fiber felt (CFF), stainless steel mesh (SSM), graphite rod (GR), and foamed nickel (FN)
were used as air-cathode and anode for each system. The obtained maximum power densities of
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Systems 1, 2, 3 and 4 were 4.80, 2.30, 3.35, and 5.11 mW m−2, respectively. In addition, a
relative higher NO3-N removal efficiency was observed in four reactors, However, average COD
removal percentages of Systems 1, 2, 3, and 4 were 42.30%, 37.42%, 48.78%, and 35.73%,
respectively. The relative abundance of autotrophic denitrifying bacteria in the FN system was
relatively higher. In summary, CFF and FN can be used as the electrode materials in the CWACMFCs system for wastewater treatment and bioelectricity generation simultaneously.
Keywords: Constructed wetland; Air-cathode microbial fuel cell; Bioelectricity generation;
Electrode material; Power density; Current density
C.-J.Ruana, R.Yana, B.-X. Wangb, S. Mopperc, W.-K. Guand, J. Zhange. (aInstitute of
Plant Resources, Dalian Nationalities University, Dalian 116600, PR China, bInstitute of
economic forest, Tongliao Academy of Forestry Science and Technology, Tongliao 028000,
PR China,cEcology Center, Biology Department, University of Louisiana, Lafayette, 70503,
USA, dInstitute of Afforestation and Sand Control, Xinjiang Academy of Forestry
Sciences, Urumqi 830063, PR China, eInstitute of Selection and Breeding of Sea Buckthorn
Superior Cultivars, Fuxin 123000, PR China). The importance of yellow horn (Xanthoceras
sorbifolia) for restoration of arid habitats and production of bioactive seed oils. Ecological
Engineering, Volume 99(2017): 504-512
Yellow horn (Xanthoceras sorbifolia) is a woody deciduous shrub or small tree native to
northwest China that has been widely planted for bioactive oil production and ecological
restoration. Ten years of field experiments indicate that yellow horn is well adapted to desert and
xeric habitats of Liaoning, Inner Mongolia, and Xinjiang, China, and is an excellent prospect for
alternative agricultural production and revegetation of arid regions as well as production of
bioactive oils. In Horqin Sandy Lands, 7–11 year old unselected mixed lines averaged
152.30 kg/ha seeds, and selected pure lines averaged 1944.89 kg/ha, with average seed oil
content of 25% and 34%, respectively. Seeds contain about 90% unsaturated fatty acids (C18:1,
C18:2, C18:3, C20:1, C20:2, C20:5, C22:1 and C24:1) and 10% fatty acids comprised primarily
of C16:0 and C18:0. Yellow horn seed oils are very high quality with low acid levels of 0.52 mg
KOH/g (73% of which is unsaturated C18). Interestingly, the concentration of C24:1, an
important bioactive compound is over 2%. Yellow horn is a unique plant species with potentially
strong value for both ecological restoration of arid habitats and control of desertification, as well
as an important and sustainable producer of high quality bioactive oils, which are used for food,
healthy diets, and medical products.
Keywords: Yellow horn; Seed yield; Oil content; Fatty acid; Bioactive
Agroecoengineering; Ecological restoration; Sustainability; Conservation; Desertification

oils;

Nano Biotechnology
Xiuying Liu, Jing Ren, Lihong Su, Xue Gao, Yiwei Tang, Tao Ma Lijie, Zhu Jianrong Li.
(College of Food Science and Technology, Bohai University, Food Safety Key Lab of
Liaoning Province, National & Local Joint Engineering Research Center of Storage,
Processing and Safety Control Technology for Fresh Agricultural and Aquatic Products,
Jinzhou, Liaoning, 121013 China). Novel hybrid probe based on double recognition of
aptamer-molecularly imprinted polymer grafted on upconversion nanoparticles for
enrofloxacin sensing. Biosensors and Bioelectronics, Volume 87(2017): 203-208
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A novel luminescent “double recognition” method for the detection of enrofloxacin (ENR) is
developed to overcome some of the challenges faced by conventional molecularly imprinting.
Biotinylated ENR aptamers immobilised on upconversion nanoparticles (UCNPs) surface are
implemented to capture and concentrate ENR as the first imprinting recognition safeguard. After
correct folding of the aptamer upon the existing targets, polymerization of methacrylic acid
monomers around the ENR-aptamer complexes to interact with the residual functional groups of
ENR by using molecularly imprinting techniques is the second imprinting recognition safeguard.
The “double recognition” imprinting cavities are formed after removal of ENR, displaying
recognition properties superior to that of aptamer or traditional molecularly imprinting alone.
Another interest of this method is simultaneous molecular recognition and signal conversion by
fabricating the “double recognition” receptor on to the surface of UCNPs to form
a hybrid sensing system of apta-MIP/UCNPs. The proposed sensing method is applied to
measure ENR in different fish samples. Good recoveries between 87.05% and 96.24%, and
relative standard deviation (RSD) values in the range of 1.19–4.83% are obtained, with the limits
of detection and quantification of 0.04 and 0.12 ng/mL, respectively. It indicates that the sensing
method is feasible for the quantification of target ENRs in real samples, and show great potential
for wide-ranging application in bioassays.
Keywords: Enrofloxacin,
nanoparticles, Sensor
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Bao-Zhu Chi Ru,-Ping Liang, Wei-Bin Qiu, Yan-Hong Yuan, Jian-Ding Qiu. (College of
Chemistry and Institute for Advanced Study, Nanchang University, Nanchang, Jiangxi
330031, China). Direct fluorescence detection of microRNA based on enzymatically
engineered primer extension poly-thymine (EPEPT) reaction using copper nanoparticles as
nano-dye. Biosensors and Bioelectronics, Volume 87(2017): 216-221
A new strategy based on enzymatically engineered primer extension poly-thymine (EPEPT) and
nanomaterials in situ generation technology is reported for direct detection
of microRNA(miRNA) in a fluorescence turn-on format using the sequential and complementary
reactions catalyzed by Klenow Fragment exo− (KFexo−) and terminal deoxynucleotidyl
transferase(TdTase). The short miRNA can be efficiently converted into long poly-thymine
(polyT) sequences, which function as template for in situ formation of fluorescence copper
nanoparticles (CuNPs) as nano-dye for detecting miRNA. The polyT-CuNPs can effectively
form and emit intense red fluorescence under the 340 nm excitation. For the proof of concept,
microRNA-21 (miR-21) was selected as the model target to testify this strategy as a versatile
assay platform. By directly using miR-21 as the primer, the simple, rapid and sensitive miRNA
detection was successfully achieved with a good linearity between 1 pM and 1 nM and a
detection limit of 100 fM. Thus, the EPEPT strategy holds great potential in biochemical sensing
research as an efficient and universal platform.
Keywords: miRNA, PolyT-CuNPs, KFexo−, TdTase, Fluorescence detection
Zewan Qi, Yang Chen. (State Key Laboratory of Bioelectronics, School of Biological
Science and Medical Engineering, Southeast University, Nanjing, 210096 PR China).
Charge-transfer-based terbium MOF nanoparticles as fluorescent pH sensor for extreme
acidity. Biosensors and Bioelectronics, Volume 87(2017): 236-241
Newly emerged metal organic frameworks (MOFs) have aroused the great interest in designing
functional materials by means of its flexible structure and component. In this study, we used
lanthanide Tb3+ ions and small molecular ligands to design and assemble a kind of pH-sensitive
MOF nanoparticle based on intramolecular-charge-transfer effect. This kind of made-to-order
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MOF nanoparticle for H+ is highly specific and sensitive and could be used to fluorescently
indicate pH value of strong acidic solution via preset mechanism through luminescence of Tb3+.
The long luminescence lifetime of Tb3+ allows eliminating concomitant non-specific
fluorescence by time-revised fluorescence techniques, processing an advantage in sensing H+ in
biological media with strong autofluorescence. Our method showed a great potential of MOF
structures in designing and constructing sensitive sensing materials for specific analytes directly
via the assembly of functional ions/ligands.
Keywords: MOF nanoparticles, Charge-transfer, Terbium, Fluorescence, pH sensor
JutipornYukirda, Tossapon Wongtangprasertb, Ratthapol Rangkupanc, Orawon
Chailapakulb, Trairak Pisitkund, Nadnudda Rodthongkumc. (aPetrochemical and Polymer
Science, Faculty of Science, Chulalongkorn University, Phayathai Road, Patumwan,
Bangkok, 10330 Thailand, bElectrochemistry and Optical Spectroscopy Research Unit,
Department of Chemistry, Faculty of Science, Chulalongkorn University, Phayathai Road,
Patumwan, Bangkok, 10330 Thailand, cMetallurgy and Materials Science Research
Institute, Chulalongkorn University, Soi Chula 12, Phayathai Road, Patumwan, Bangkok,
10330 Thailand, dChulalongkorn University Systems Biology Center, Faculty of Medicine,
Chulalongkorn University, Phayathai Road, Patumwan, Bangkok, 10330 Thailand). Labelfree immunosensor based on graphene/polyaniline nanocomposite for neutrophil
gelatinase-associated lipocalin detection. Biosensors and Bioelectronics, Volume 87(2017):
249-255
A novel label-free electrochemical immunosensor for neutrophil gelatinase-associated
lipocalin (NGAL) detection has been developed. The immunosensor has been constructed by
immobilization of NGAL capture antibodies to electropolymerized aniline deposited on top of an
electrosprayed graphene/polyaniline (G/PANI) modified screen printed carbon electrode.
Electrospraying of G/PANI increases the electrode surface area while electropolymerization of
aniline increases the number of amino groups (-NH2) for antibody immobilization. The factors
affecting the sensor sensitivity (i.e. aniline concentration, scan number and scan rate of
electropolymerization) have been optimized. In a prior report, Kannan et al. reported a broad
oxidation peak in cyclic voltammetry upon the binding between NGAL with its antibody. In this
study, a dramatic increase (58-fold) in the oxidation current upon the binding between NGAL
and its antibody is obtained when compared to an unmodified electrode, verifying a substantial
improvement in the electrochemical sensitivity of this system. Under optimal conditions, this
system exhibits high sensitivity with a limit of detection (LOD) of 21.1 ng mL−1, wide linearity
(50–500 ng mL−1) and high specificity toward NGAL detection from small samples (10 μL). As
an example application, the sensor is tested for the detection of NGAL in human urine, and the
results correspond well with the values obtained from a standard ELISA. Compared to the
ELISA method, our system requires less analysis time (≤30 min/sample), less sample and less
operating cost.
Keywords: Graphene, Polyaniline, Electrospraying, Electropolymerization, Immunosensor,
Neutrophil gelatinase-associated lipocalin (NGAL), Acute kidney injury (AKI)
Konstantin G.Shevchenkoa, Vladimir R.Cherkasova, Andrey A.Tregubova, Petr I.Nikitinb,
Maxim P.Nikitinab. (aMoscow Institute of Physics and Technology (State University), 9
Institutskii per., Dolgoprudny, Moscow Region 141700, Russia, bProkhorov General
Physics Institute, Russian Academy of Sciences, 38 Vavilov St, 119991 Moscow, Russia).
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Surface plasmon resonance as a tool for investigation of non-covalent nanoparticle
interactions in heterogeneous self-assembly & disassembly systems. Biosensors and
Bioelectronics, Volume 88(2017): 3-8
Biomolecule-driven assembly of nanoparticles is a powerful and convenient approach for
development of advanced nanosensors and theranostic agents with diverse “on-demand”
composition and functionality. While a lot of research is being devoted to fabrication of such
agents, the development of non-invasive analytical tools to monitor self-assembly/disassembly
processes in real-time substantially lags behind. Here, we demonstrate the capabilities
of localized surface plasmon resonance (SPR) phenomenon to study non-covalent interactions
not just between plasmonic particles, but between gold nanoparticles (AuNP) and non-plasmonic
ones. We show its potential to investigate assembly and performance of a novel type of
advanced smart materials, namely, biocomputing agents. These agents, self-assembled from
nanoparticles via biomolecular interfaces such as proteins, DNA, etc., can analyze presence of
biomolecular inputs according to Boolean logic and undergo the input-induced disassembly in
order to implement the proper output action. Using UV–Vis spectroscopy to monitor the
assembly/disassembly processes of the basic YES-gate structure that consists of a polymer core
particle with a multitude of associated gold nanoparticles, we found that the
structure transformations are well-characterized by pronounced difference in SPR spectral band
position (shifting up to 50 nm). This SPR shift correlates remarkably well with biochemical
estimation of the assembly/disassembly extent, and can provide valuable real-time kinetic
analysis. We believe that the obtained data can be easily extended to other non-plasmonic
nanoparticle systems having similar chemical and colloidal properties. SPR method can become
a valuable addition to analytical toolbox for characterization of self-assembled smart
nanosystems used in biosensing, imaging, controlled release and other applications.
Keywords: Surface plasmon resonance, Biocomputing, Molecular logic-gates, Self-assembly,
Smart materials, Gold nanoparticles
K. Brince Paula, Vikrant Singhb, Siva Rama Krishna Vanjaria, Shiv Govind Singha.
(aDepartment of Electrical Engineering, Indian Institute of Technology, Hyderabad, India,
b
School of Medicine, University of California Davis, USA). One step biofunctionalized
electrospun multiwalled carbon nanotubes embedded zinc oxide nanowire interface for
highly sensitive detection of carcinoma antigen-125. Biosensors and Bioelectronics, Volume
88(2017): 144-152
Ovarian cancer is the most leading cause of cancer-related death in women . The carcinoma
antigen-125, which is found on the surface of many ovarian cancer cells is known to be a gold
standard clinical biomarker associated with life-threatening gynecological malignancy. In this
work, we demonstrate a novel biosensor platform based on multiwalled carbon nanotubes
embedded zinc oxide nanowire for the ultrasensitive detection of carcinoma antigen-125. Label
free detection of the carcinoma antigen-125 was accomplished by differential voltammetry
technique that demonstrated excellent sensitivity (90.14 µA/(U/mL)/cm2) with a detection limit
of 0.00113 UmL−1 concentration. The fabricated immunosensor exhibits good performance with
wider detection range (0.001 UmL−1–1 kUmL−1), reproducibility, selectivity, acceptable
stability, and thus is a potential cost-effective methodology for point-of-care diagnosis. The
multiwalled carbon nanotubes (MWCNTs) embedded highly oriented zinc oxide (ZnO)
nanowires were synthesized by simple, low cost electrospinning technique. Compared to pure
ZnO nanowires, electrochemical activity of MWCNTs embedded ZnO nanowires was found to
be much higher. The calcination temperature was optimized to avoid any decomposition of the
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CNTs and to obtain multiwalled carbon nanotubes embedded highly crystalline ZnO nanowires.
The salient feature of this biosensing platform is that one step calcination process is enough to
create the functional groups on MWCNT-ZnO nanowire surface that are effective for the
covalent conjugation of antibody without further surface modification. To the best of our
knowledge, this is the first report on MWCNT-ZnO nanowire based immunosensor explored for
the detection of cancer biomarker.
Keywords: Ultrasensitive, Multiwalled carbon nanotubes, Electrospinning, Carcinoma antigen,
Immunosensor
Sophia Selvarajana, Nagamalleswara Rao Allurib, Arunkumar Chandrasekharc, SangJaeKimac1. (aNanomaterials and System Lab, Department of Advanced Convergence
Technology and Science, Jeju National University, Jeju 690-756, Republic of Korea,
b
Nanomaterials and System Lab, Department of Mechanical Engineering, Jeju National
University, Jeju 690-756, Republic of Korea, cNanomaterials and System Lab, Department
of Mechatronics Engineering, Jeju National University, Jeju 690-756, Republic of Korea).
Direct detection of cysteine using functionalized BaTiO3nanoparticles film based selfpowered biosensor. Biosensors and Bioelectronics, Volume 91(2017): 203-210
Simple, novel, and direct detection of clinically important biomolecules have continuous demand
among scientific community as well as in market. Here, we report the first direct detection and
facile fabrication of a cysteine-responsive, film-based, self-powered device. NH2 functionalized
BaTiO3 nanoparticles (BT-NH2 NPs) suspended in a three-dimensional matrix of an agarose
(Ag) film, were used for cysteine detection. BaTiO3 nanoparticles (BT NPs) semiconducting as
well as piezoelectric properties were harnessed in this study. The changes in surface charge
properties of the film with respect to cysteine concentrations were determined using a current–
voltage (I-V) technique. The current response increased with cysteine concentration (linear
concentration range=10 µM–1mM). Based on the properties of the composite (BT/Ag), we
created a self-powered cysteine sensor in which the output voltage from a piezoelectric
nanogenerator was used to drive the sensor. The potential drop across the sensor was measured
as a function of cysteine concentrations. Real-time analysis of sensor performance was carried
out on urine samples by non-invasive method. This novel sensor demonstrated good selectivity,
linear concentration range and detection limit of 10 µM; acceptable for routine analysis.
Keywords: NH2-functionalized BaTiO3 NPs, Agarose 3D matrix, Self-powered cysteine biosensor, I–Vtechnique, Piezoelectric nanogenerator, Non-invasive (urine)
Yanyan Liua, Hongchang Lib, Bin Guoa, Lijuan Weia, Bo Chenb, Youyu Zhanga. (aKey
Laboratory of Chemical Biology and Traditional Chinese Medicine Research (Ministry of
Education of China), Hunan Normal University, Changsha 410081, China, bKey
Laboratory of Phytochemical R&D of Hunan Province, Hunan Normal University,
Changsha 410081, China). Gold nanoclusters as switch-off fluorescent probe for detection
of uric acid based on the inner filter effect of hydrogen peroxide-mediated enlargement of
gold nanoparticles. Biosensors and Bioelectronics, Volume 91(2017): 734-740
Herein we report a novel switch-off fluorescent probe for highly selective determination of uric
acid (UA) based on the inner filter effect (IFE), by using poly-(vinylpyrrolidone)-protected gold
nanoparticles (PVP-AuNPs) and chondroitin sulfate-stabilized gold nanoclusters (CS-AuNCs) as
the IFE absorber/fluorophore pair. In this IFE-based fluorometric assay, the newly designed CS-
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AuNCs were explored as an original fluorophore and the hydrogen peroxide (H2O2) -driven
formed PVP-AuNPs can be a powerful absorber to influence the excitation of the fluorophore,
due to the complementary overlap between the absorption band of PVP-AuNPs and the emission
band of CS-AuNCs. Under the optimized conditions, the extent of the signal quenching depends
linearly on the H2O2 concentration in the range of 1–100 μM (R2 =0.995) with a detection limit
down to 0.3 μM. Based on the H2O2-dependent fluorescence IFE principle, we further developed
a new assay strategy to enable selective sensing of UA by using a specific uricase-catalyzed UA
oxidation as the in situ H2O2generator. The proposed uricase-linked IFE-based assay exhibited
excellent analytical performance for measuring UA over the concentration ranging from 5 to
100 μM (R2=0.991), and can be successfully applied to detection of UA as low as 1.7 μM (3σ) in
diluted human serum samples.
Keywords: Chondroitin sulfate-stabilized gold nanoclusters (CS-AuNCs), Fluorescence, Inner
filter effect, Poly-(vinylpyrrolidone)-protected gold nanoparticles (PVP-AuNPs), Hydrogen
peroxide, Uric acid
Min Wei, Song Li and Weidong Le. (Liaoning Provincial Center for Clinical Research on
Neurological Diseases, The First Affiliated Hospital, Dalian Medical University, Liaoning
Provincial Key Laboratory for Research on the Pathogenic Mechanisms of Neurological
Diseases, The First Affiliated Hospital, Dalian Medical University, Collaborative
Innovation Center for Brain Science, The First Affiliated Hospital, Dalian Medical
University). Nanomaterials modulate stem cell differentiation: biological interaction and
underlying mechanisms. Journal of Nanobiotechnology, Vol. 15(2017):75
Stem cells are unspecialized cells that have the potential for self-renewal and differentiation into
more specialized cell types. The chemical and physical properties of surrounding
microenvironment contribute to the growth and differentiation of stem cells and consequently
play crucial roles in the regulation of stem cells‟ fate. Nanomaterials hold great promise in
biological and biomedical fields owing to their unique properties, such as controllable particle
size, facile synthesis, large surface-to-volume ratio, tunable surface chemistry, and
biocompatibility. Over the recent years, accumulating evidence has shown that nanomaterials
can facilitate stem cell proliferation and differentiation, and great effort is undertaken to explore
their possible modulating manners and mechanisms on stem cell differentiation. In present
review, we summarize recent progress in the regulating potential of various nanomaterials on
stem cell differentiation and discuss the possible cell uptake, biological interaction and
underlying mechanisms.
Keywords: Nanomaterials, Stem cells, Differentiation
Yael N. Slavin, Jason Asnis, Urs O. Häfeli and Horacio Bach. (Department of Medicine,
Division of Infectious Diseases, University of British Columbia). Metal nanoparticles:
understanding the mechanisms behind antibacterial activity. Journal of
Nanobiotechnology, Vol. 15(2017): 65
As the field of nanomedicine emerges, there is a lag in research surrounding the topic of
nanoparticle (NP) toxicity, particularly concerned with mechanisms of action. The continuous
emergence of bacterial resistance has challenged the research community to develop novel
antibiotic agents. Metal NPs are among the most promising of these because show strong
antibacterial activity. This review summarizes and discusses proposed mechanisms of
antibacterial action of different metal NPs. These mechanisms of bacterial killing include the
production of reactive oxygen species, cation release, biomolecule damages, ATP depletion, and
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membrane interaction. Finally, a comprehensive analysis of the effects of NPs on the regulation
of genes and proteins (transcriptomic and proteomic) profiles is discussed.
Keywords: Nanoparticles, Metals, ROS, Mechanism of defense, Bacteria, Transcriptomics,
Proteomics, Gene regulation ,Antibacterial resistance
Longyan Chen, Longyi Chen, Michelle Dotzert, C. W. James Melling and Jin Zhang.
(Department of Chemical and Biochemical Engineering, University of Western Ontario).
Nanostructured biosensor using bioluminescence quenching technique for glucose
detection. Journal of Nanobiotechnology,Vol 15 (2017): 59
Most methods for monitoring glucose level require an external energy source which may limit
their application, particularly in vivo test. Bioluminescence technique offers an alternative way
to provide emission light without external energy source by using bioluminescent proteins found
from firefly or marine vertebrates and invertebrates. For quick and non-invasive detection of
glucose, we herein developed a nanostructured biosensor by applying the bioluminescence
technique.
Luciferase bioluminescence protein (Rluc) is conjugated with β-cyclodextrin (β-CD). The
bioluminescence intensity of Rluc can be quenched by 8 ± 3 nm gold nanoparticles (Au NPs)
when Au NPs covalently bind to β-CD. In the presence of glucose, Au NPs are replaced and
leave far from Rluc through a competitive reaction, which results in the restored
bioluminescence intensity of Rluc. A linear relationship is observed between the restored
bioluminescence intensity and the logarithmic glucose concentration in the range of 1–100 µM.
In addition, the selectivity of this designed sensor has been evaluated. The performance of the
senor for determination of the concentration of glucose in the blood of diabetic rats is studied for
comparison with that of the concentration of glucose in aqueous.
This study demonstrates the design of a bioluminescence sensor for quickly detecting the
concentration of glucose sensitively.
Keywords: Bioluminescence, Biosensor, Nanoparticles, Glucose
Mehdi Fazlzadeha, Rasoul Khosravib, Ahmad Zareic. (aPhD candidate, Member of Student
Research Committee, Environmental Health Engineering, Shahid Sadoughi University of
Medical Sciences, Yazd, Iran, bEnvironmental Health Engineering, School of Health,
Gonabad University of Medical Sciences, Gonabad, Iran, cDepartment of Environmental
Health Engineering, School of Health, Ardabil University of Medical Sciences, Ardabil,
Iran). Green synthesis of zinc oxide nanoparticles using Peganum harmala seed extract,
and loaded on Peganum harmala seed powdered activated carbon as new adsorbent for
removal of Cr(VI) from aqueous solution. Ecological Engineering, Volume 103, Part
A(2017): 180-190
In the present work, powdered activated carbon was derived from Peganum harmala seed
(PPAC) and then coated by green ZnO nanoparticles and finally applied for Cr(VI) removal.
PPAC was activated using a new physicochemical method in the presence of ultraviolet waves.
FESEM showed that PPAC has a high structural porosity. Based on TEM, the size of
synthesized NPs was 40 nm. Moreover, EDAX confirmed the existence of NPs on PPAC. FTIR
spectrum showed the polyphenolic groups available in Peganum harmala seed extract in the
synthesis of NPs. BET analysis presented a specific surface area of 442 m2/g for PPAC which
declined after GZnO coating. Experimental data showed that coating GZnO on PPAC enhance
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the sorption percentage of the adsorbent significantly. The optimum pH value was found to be 2.
The overall adsorption efficiency increased with a rise in temperature. The thermodynamic data
indicated that the adsorption process by the adsorbent was endothermic and spontaneous in
nature. Furthermore, equilibrium data showed that Cr(VI) adsorption fitted well with pseudo
second order kinetic model and the Langmuir isotherm model was found to describe the
adsorption process better. The maximum adsorption capacity of GZnO/PPAC was found to be
74.67 mg/g.
Keywords: Green synthesis; Adsorption; Cr(VI); GZnO; Powdered activated carbon; Peganum
harmala

Biomimicry
Alka Jaggessar, Hesam Shahali, Asha Mathew and Prasad K. D. V. Yarlagadda. (Science
and Engineering Faculty, Queensland University of Technology). Bio-mimicking nano and
micro-structured surface fabrication for antibacterial properties in medical implants.
Journal of Nanobiotechnology, (2017): 15:64
Orthopaedic and dental implants have become a staple of the medical industry and with an
ageing population and growing culture for active lifestyles, this trend is forecast to continue. In
accordance with the increased demand for implants, failure rates, particularly those caused by
bacterial infection, need to be reduced. The past two decades have led to developments in
antibiotics and antibacterial coatings to reduce revision surgery and death rates caused by
infection. The limited effectiveness of these approaches has spurred research into nano-textured
surfaces, designed to mimic the bactericidal properties of some animal, plant and insect species,
and their topographical features. This review discusses the surface structures of cicada,
dragonfly and butterfly wings, shark skin, gecko feet, taro and lotus leaves, emphasising the
relationship between nano-structures and high surface contact angles on self-cleaning and
bactericidal properties. Comparison of these surfaces shows large variations in structure
dimension and configuration, indicating that there is no one particular surface structure that
exhibits bactericidal behaviour against all types of microorganisms. Recent bio-mimicking
fabrication methods are explored, finding hydrothermal synthesis to be the most commonly used
technique, due to its environmentally friendly nature and relative simplicity compared to other
methods. In addition, current proposed bactericidal mechanisms between bacteria cells and nanotextured surfaces are presented and discussed. These models could be improved by including
additional parameters such as biological cell membrane properties, adhesion forces, bacteria
dynamics and nano-structure mechanical properties. This paper lastly reviews the mechanical
stability and cytotoxicity of micro and nano-structures and materials. While the future of nanobiomaterials is promising, long-term effects of micro and nano-structures in the body must be
established before nano-textures can be used on orthopaedic implant surfaces as way of
inhibiting bacterial adhesion.
Keywords: Nanofabrication, Bio-mimicking, Medical implants, Bactericidal mechanisms,
Superhydrophobicity, Antibacterial behaviour
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