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14:35~15:10 | Traditional/Conventional Detectors in
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Dr, Abd EI-Alty AM.
(Cairo University, Egypt)

15:10~15:45 Pesticide Registration System in Japan Dr, Kazuhiko Motoba )
’ ’ -The Latest Movement — (Nihon Nohyaku, Japan)
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16:00~16:35 Integrated Agriculture Solutions — Dr, Kimberly Hodge—Bell )
) ) Biotechnology and Crop Protection (Monsanto, USA)

Dr. Troy Seidle (Humane Society
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International, Canada)
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Plenary Session

* April 6(Thu)

Subject : Safety Management of Pesticides for Next Generation

I Chairman : Dr, Su Myeong Hong(NIAS)

* [S—01] 14:00 ~ 14:35
Technical Regulation of Pesticides in Agricultural and Food Products in
the Eurasian Economic Union

Dr. Jannat Iskakova(Kazakh National Agrarian University, Kazakhstan)

e [S-02] 14:35 ~ 15:10
“QUEChERS” Approach for Traditional/Conventional Detectors in Pesticide
Residue Analysis

Dr. Abd El-Alty A M. (Cairo University, Egypt)

* [S-03] 15:10 ~ 15:45
Pesticide Registration System in Japan -The Latest Movement —

Dr. Kazuhiko Motoba(Nihon Nohyaku, Japan)

® 15:45 ~ 16:00 Coffee break

I Chairman : Dr. Sung—Eun Christopher Lee(Kyungpook National University)
* [S-04] 16:00 ~ 16:35
Integrated Agriculture Solutions — Biotechnology and Crop Protection
Dr. Kimberly Hodge—Bell(Monsanto, USA)

* [S-05] 16:35 ~ 17:10
3R Best Practices in Pesticide Regulation

Dr. Troy Seidle(Humane Society International, Canada)

° [S—-06] 17:10 ~ 17:45
Eicosanoid Biosynthesis Inhibitors as Novel Synergists for Microbial
Insecticides

Dr. Yonggyun Kim(Andong National University, Korea)






[ SPECIAL LECTURE 1]

Dr. Jannat Iskakova

Kazakh National Agrarian University,
Kazakhstan

Technical Regulation of Pesticides

in Agricultural and Food Products

in the Eurasian Economic Union
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Jannat Iskakova, Ph.D.

* Associate Professor of Food Engineering Department
¢ Kazakh National Agrarian University, Kazakh
* E-mail: lady.iskakova2015@yandex.kz

» Education

2002, Kyzylorda State University by Korkyt Ata,
2008, Graduate school in Kazakh National Agrarian University, Almaty city
2010, Protection for the degree of candidate of agricultural sciences (PhD)

» Experience

2008-2012  Assistance Professor in Kazakh National Agrarian University,
Department of Standatdization, certification and metrology

2012-2015  Senior Lecturer in Kazakh National Agrarian University, Department of
Food technology

2015- Associate Professor of Food Engineering Department in Kazakh

National Agrarian University

> Publications

The Issue of Meat Safety in Kazakhstan - Biosciences Biotechnology Research Asia,
Published by: Oriental Scientific Publishing Company Volume No. 12
Issue No.: SESEP Page No. 175-180.

Questions of food quality and safety regulation within European and the Eurasian
Economic Union: SCIENCE AND the WORLD - the International
scientific magazine, No. 3 (31), 2016, Volume 1

Ensuring quality and safety of meat products at the meat-processing enterprise
according to the principles of HACCP//Materials 1 the International
conference on veterinary and sanitary examination "Veterinary and
sanitary aspects of quality and safety of agricultural production”. Russia,
Voronezh, on November 26-27, 2015 the 305th page 3 -
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Technical Regulation of Pesticides in Agricultural
and Food Products in the Eurasian Economic Union

J. Iskakova', N. Demidova?

'Kazakh National Agrarian University, Abay,8. Almaty. Kazakhstan
’Kazakhstan Institute of Standardization and Certification, Almaty, Kazakhstan

Currently wide range of food raw and food products (fruits and vegetables) are
imported to Kazakhstan from the foreign countries (Kyrgyzstan, Uzbekistan, China).
Many requirements are not harmonized with international ones. Therefore, it is necessary
to strengthen the effective state control over the content of pesticide residues in food raw
and food products imported into the territory of the Republic of Kazakhstan. Since 2000,
Kazakhstan pays great attention to the protection and plant quarantine. The list of
especially dangerous harmful organisms is approved by the decision of the Government.
To deal with them from the state budget annually grants funds.

In the Republic of Kazakhstan is currently about 810 registered pesticides (chemicals)
for different applications and uses. Every year the list of registered pesticides (toxic
chemicals) updated with 15-20 new drugs that require adaptation bazaz laboratory
toxicology of pesticides.

Questions of application of pesticides and monitoring of residual content in the
environment, as well as carrying out monitoring of polychlorinated biphenyls and dioxins
is relevant not only for Kazakhstan, but also for most countries

Since the raw material base for production in Kazakhstan there is no pesticide,
pesticide formulation to 100% at the expense of imported raw materials from Russia,
India, China and Sweden. To do this need a technical regulation which develops the

general requirements for all pesticides, which are brought to our country.
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* Department of Pharmacology

* Faculty of Veterinary Medicine

* Cairo University, Egypt.

* E-mail: abdelaty44@hotmail.com

> Education

1991, Bachelor of Veterinary Medicine, Cairo University, Egypt.

1996, Master in Basic Pharmacology, Cairo University, Egypt

1999, Pharmacology, Faculty of Veterinary Medicine, Cairo University, Egypt

» Experience

1999 - current Professor of Pharmacology, Cairo University, Egypt

2007 - 2009, Foreign Research Professor of Veterinary Pharmacology and Toxicology,
Konkuk University, Korea

2017 - 2021, Expert roaster of the joint (FAO/WHO) Expert Committee on Food
Additives

» Publications

Various extraction methods for detection of bistrifluron residues in Asian pear using
high-performance liquid chromatography: Application to dissipation
patterns under open-field conditions. Biomedical Chromatography 2016
Oct; 30(10): 1535-1540

A simple extraction method for the detection and quantification of polyoxin D, a
nucleoside antibiotic, in butterbur using UPLC-MS/MS. Food Chemistry
2017 Apr 15; 221: 683-688

Basic Overview on Gas Chromatography Injectors. Analytical Separation Science Vol.
3 (Anderson). WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim,
Germany. PP. 807-821.
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“QUEChERS” Approach for Traditional/Conventional
Detectors in Pesticide Residue Analysis

Md. Musfiqgur Rahman', A. M. Abd El-Aty>*®", and Jae-Han Shim'

"Natural Products Chemistry Laboratory, College of Agriculture and Life Sciences,
Chonnam National University, Gwangju, Republic of Korea

2Department of Veterinary Pharmacology and Toxicology, College of Veterinary
Medicine, Konkuk University, Seoul, Republic of Korea

3Department of Pharmacology, Faculty of Veterinary Medicine, Cairo University,
12211-Giza, Egypt

*Correspondence: abdelaty44@hotmail.com;amabdelaty@konkuk.ac.kr.

In pesticide residue analysis, relatively low-sensitivity traditional detectors, such as UV
detector, diode array detector, electron-capture detector, flame photometric detector, and
nitrogen-phosphorus detector, have been used following classical sample preparation
(liquid-liquid extraction and open glass column cleanup); however, the extraction method
is laborious, time-consuming, and requires large volumes of toxic organic solvents. A
quick, easy, cheap, effective, rugged, and safe method was introduced in 2003 and
coupled with selective and sensitive mass detectors to overcome the aforementioned
drawbacks. Compared to traditional detectors, mass spectrometers are still far more
expensive and not available in most modestly equipped laboratories, owing to
maintenance and cost-related issues. Even available, traditional detectors are still being
used for analysis of residues in agricultural commodities. It is widely known that the
quick, easy, cheap, effective, rugged, and safe method is incompatible with conventional
detectors owing to matrix complexity and low sensitivity. Therefore, modifications using
column/cartridge-based solid-phase extraction instead of dispersive solid-phase extraction
for cleanup have been applied in most cases to compensate and enable the adaptation
of the extraction method to conventional detectors. In GC, the matrix enhancement effect

of some analytes has been observed, which lowers the LODs and therefore enables GC

(AhPr st
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to be compatible with the quick, easy, cheap, effective, rugged, and safe extraction
method. For LC with a UV detector, a combination of column/cartridge-based
solid-phase extraction and dispersive solid-phase extraction was found to reduce the
matrix interference and increase the sensitivity. A suitable double-layer column/
cartridge-based solid-phase extraction might be the perfect solution, instead of a
time-consuming combination of column/cartridge-based solid-phase extraction and
dispersive solid-phase extraction. Therefore, replacing dispersive solid-phase extraction
with column/cartridge-based solid-phase extraction in the cleanup step can make the
quick, easy, cheap, effective, rugged, and safe extraction method compatible with

traditional detectors for more sensitive, effective, and green analysis.
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1981, Department of Biology, Faculty of Science, Osaka-city University
1993, Ph. D. (in agricultural science, Kyoto University)
1993 - 1994, Post-Doctoral Research Fellow, Department of Entomology, University

of California, Davis (Professor Bruce Hammock’s Lab.)

» Experience

1987 — Current, Institute of Life Science Research, Research Division, Nihon Nohyaku
Co., Ltd

2016, Executive Officer, Deputy Division manager, Market Development Division,
Nihon Nohyaku Co., Ltd.

2004 - Current, Editorial Board, Japan Pesticide Science Society

> Publications

Species-Specific Detoxification Metabolism of Fenpyroximate a Potent Acaricide,.
Pesticide Biochemical Physiology (2000), 67, 73-84.

UK-2A, B, C, and D, Novel Antifungal Antibiotics from Streptmyces sp. 517-02, VIL.
Membrane Injury Induced by C9-UK-2A, a Derivertive of UK-2A, in
Rhodotorula mucilaginosa IFO 0001, J. Antibiotics (2002), 55, 315-321.

Phthalic acid diamides activate ryanodine-sensitive Ca2+ release channels in insects.
Cell Calcium. 2006 Jan;39(1):21-33.
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Agrochemicals Registration System in Japan
- The latest movement -

Kazuhiko MOTOBA

Deputy Division Manager, Market Development Division, Nihon Nohyaku Co., Ltd.

1. Introduction

Global population reaches seven billions and is still continuously growing,while all
depend on limited and rather decreasing farm land on the earth. Increasing food demand
to feed increasing population has been supported by many innovations such as nitrogen
fixation by Haber-Bosch process, breeding, irrigation, mechanization and so on (so
called “green revolution™). Agrochemicals are regarded as one of those innovations to
secure efficient and stable agricultural production.Since agrochemicalspossess biological
activity in any way, it is possible that they sometimes give negative impact on non-target
organism, environment and human health. To prevent possible adverse effects and
facilitate replacement of obsolete molecules by safermodern molecules, government
authorities defined and made stricter the law and rule to regulate agrochemicals in any
countries and regions. In this lecture, regulatory system and procedure, data requirement

and so on in Japan will be presented and explained focusing on the latest change.

2. Registration system in Japan (Over view)
In Japan, procedure of any agrochemicals registration is governed by “Agricultural
Chemicals Control Act (Act No. 28)” established in 1948. The preamble of the law

states as follows; this law intends to contribute to stable agricultural production, health

of nation, and environmental protection by providing appropriate quality agrochemicals,
their safe and appropriate use through defining the registration system and regulating

sales and use of agrochemicals. As described in this law and related notice such as

(AhPr st
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notice 12-nousan- 8147 (Data Requirements for Supporting Registration of Pesticides),
registration system, procedure, data requirement and so on were clearly defined. A
precise list of data requirement is presented in the following web site;
http://www.acis.famic.go.jp/eng/shinsei/index.htm. All data were submitted to Food and
Agricultural Material Inspection Center (FAMIC), an agency governed by JMAFF. Then
the efficacy, adverse effect, human safety, environmental safety, and other aspects of the
candidate chemical to characterize its value will be evaluated by four different ministries.
Four different authority, i.e., JIMAFFD, JMHWL2), FSC3), and JMOE# are responsible
for effectiveness(including adverse effect), setting of human safety(MRL), ADI and
aRfD, and environmental safety(setting limit value in air soil and water to reserve
registration), respectively. Finally, the candidate molecule which satisfies the standards

of all aspects can be registered as agrochemicals.

3. Comparison with the system in EUand US

The data requirement concerning mammalian toxicology among Europe, United States
and Japan are rather similar to oneanother. For example, data requirement list are
summarized in the table shown below. Many of the data requirements are concerning
technical grade active ingredient (TGAI) or pure active ingredient (PAI) but some study

should be conducted also with final products.

Table 1. Data requirement for pesticide registration in Japan

Toxicology Environmental Safety
1. Plant metabolism
1. Acute-oral 2. Fate in soil (aerobic, anaerobic, water-
2. Acute dermal sediment)
3. Acute inhalation 3. Fate in Water (Aqueous photolysis,
4. Dermal irritation hydrolysis)
5. Eye irritation 4. Effect on aquatic organisms (Fish,
6. Skin sensitization daphnids, algae)
7. Acute neuro toxicity* 5. Effect on beneficials and non-target(Bee,

1) Japanese Ministry of Agriculture, Forestry and Fishery
2) Japanese Ministry of Health, Welfare, and Labor

3) Food Safety Committee in Cabinet office

4) JapaneseMinistry of Environment

[ 28 FESRESEInE ]
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8. Delayedneuro toxicity* silk worm, natural enemy, avian)

9. 90 days repeat oral 6. Physical state, stability, degradability,
10. 21days repeatdemal toxicity* color, odor, spectrum, melting  points,
11. 90 days repeat inhalation toxicity* vapor pressure, water solubility, organic
12. Sub-chronic neuro toxicity* solvent solubility, soil adsorption/
13. Sub-chronic delayed neuro toxicity* desorption, partition coefficients, density
14. 1 year-Chronic toxicity (oral) 7. Water pollution Potential

15. Carcinogenicity 8. Biological concentration factor*

16. Reproductive toxicity

17. Teratogenicity

18. Mutagenicity (Ames, Chromosomal

aberration, micronucleus)

19. General pharmacology

20. Animal metabolism (single& repeat/oral)
Residue Efficacy and phyto-toxicity

. Efficacy

. Phyto toxicity to target crops

. Phyto toxicity to srrounding crops

. Phyto toxicity to rotational crops

Crop Residue

Residue in livestock*

Soil residue (laboratory and field)
Rotational crop Residue

Residual odor (tea)

Tobacco taste

A el A
AW N~

*: Conditional requirements.

As shown in the Table 1 and Table 2, data requirementconcerning environmental
toxicity and risk assessments are significantly different among EU, US and Japan. In
the table shown below, comparison of risk assessment required is summarized. In any
regions, consumer risk assessment is required in view of both long-term and shor- term
exposure. One biggest difference in human risk assessmentsconcerning operator (sprayer)
exposure is that Japan requires only sprayer risk assessment. This seems reasonable,
since many farmer in Japan own rather small plot and specialization (different person
conducts spray and other operation) is not common. On the other hand, regarding
environmental risk assessment field, these three regions have significantly different
requirement and assessment methods. Especially for the aquatic risk assessment, EU and
U.S. have developed unique and complicatedcomputer model to predict environmental

concentration. To run such model, specifically trained experts are sometimes necessary.
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Table 2. Risk assessment required in EU, US and Japan for registration of

agrochemicals
Required?
Category Target
EU UsS Japan
Yes Yes Yes
Consumer (Long & short (Long & short (Long & short
term) term) term)
Sprayer Yes Yes Under planning
Human Operator Yes Yes No
Resident Yes Yes No
By-stander Yes Yes No
Yes Yes
. Y hort t
Aquaticsa (Long & short (Long & short ° ((S)n;)) erm
term) term) N
A Yes Yes
4 (Long & short (Long & short No
macrophyte
term) term)
Yes Yes Yes
Benthics (Long & short (Long & short
(short term only)
term) term)
Terr. plants Yes (.seedhng Y © . No
vigor) (seedling vigor)
Environ-
ment Terr Yes Yes
) (Long & short (Long & short No
mammal
term) term)
Yes Yes Yes
Avian (Long & short (Long & short
(short term only)
term) term)
Y ith .
e SW;CieISnany Honey bee silk
NTAb p Yes worm, and
(defined by beneficial onl
ESCORT) Y
Soil microbe Yes Yes No

a: A set of fish, crustacean (daphnia), and algae.
b: Non-Target Arthropods.
C: European Standard Characteristics of Non-Target Arthropod Regulatory Testing.

4. The latest movement

As shown in Table 2, some change in regulatory requirementsand procedures in Japan

NE (ho=sottor)
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are planned or completed recently. Among these changes, avian risk assessment is now
mandatory and the results are made open to public (http://www.jcpa.or.jp/labo/pdf/
2016/index_birdrisk.pdf).Sprayer risk assessmentrequirement is not mandatory now but
many basic studies to set up exposure model are in progress. It is notincluded in Table
1; however, a more drastic change, regulatory system to give approval to generic
(off-patent) molecules in Japan, is in progress. Until April 2017, only five off-patented
molecules (manzeb, propamocarb hydrochloride, acephate, glyphosate, and
phenmedipham) have been registered and commercialized; however, all these off-patent
molecules were developed by completing all data requirement (up to rat 2 years
carcinogenicity study), which indicated that these are not the so called “generic(s)”.
From 1* of April, 2017, an amendment of noticel2-nousan-8147 will be implemented
to introduce TGAI specification, which will make it possible to evaluate the chemical
identity among TGAIs (Technical Grade Active Ingredient) produced by different
methods in different facilities. If two TGAIs are concluded as “chemically identical”,
many of data except product chemistry on second or later TGAI (i.e. genericTGAI) are
not required. This drastic change made it possible to register a molecules with only
about one million US$ investment (less than one-tenth of usual development cost in

Japan), by which JMAFF intends to reduce cost of agricultural production.

5. Wrap up
Risk assessment is the core of regulatory (registration) system of agrochemicals, which
secures and proves the “safety” of the molecules from many different aspects. Investing
much cost ondata generation and risk assessment can NOT reduce actual risk in real
world; therefore, it is necessary that authorities, industries and society discuss and define
a more appropriate level of acceptable risk level based on the best and latest science,
I hope. Too conservative risk assessments aiming completely zero-risk on agrochemicals
will bring nothing to stable, efficient andsustainable agricultural production to feed

hungry world.
END
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Kimberly Hodge-Bell, Ph.D.

* Associate Fellow and Senior Toxicologist at Monsanto Company
e St. Louis, MO, USA
* E-mail:

> Education

2002, Doctorate degree, Biomedical Science (Pharmacology and Toxicology), Meharry
Medical College

2002 - 2004, Postdoctoral fellowship, University of California, Los Angeles

» Experience
a Diplomate of the American Board of Toxicology (DABT)

Committee member in the Society of Toxicology
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Integrated Agriculture Solutions - Biotechnology &
Crop Protection

Kimberly Hodge—-Bell, PhD, DABT

Monsanto, USA

Monsanto is committed to bringing a broad range of solutions to help farmers get the
most out of their crops while minimizing the amount of land, water and other resources
that are required. The technologies that fuel these integrated solutions include
biotechnology and crop protection.

Biotechnology has helped develop effective solutions for farmers over the past 30
years, strengthening plants’ resistance to disease, insects and adverse weather conditions.
The environmental benefits of biotechnology are notable. To ensure the quality and
safety of biotech crops, a rigorous and integrated process is used to assess the safety.
Specifically, researchers look for changes in allergenicity, toxicity, nutrient composition
and level, unintended effects, and the safety of proteins included with the gene. The data
generated from all of these studies is then submitted to regulatory agencies worldwide
for review. Every major scientific body and international regulatory authority has deemed
crop biotechnology and the foods currently available safe as other traditional crops.

Another integrated agricultural solution used by farmers is crop protection. Glyphosate,
a crop protection product, is a versatile herbicide used by farmers, land managers and
gardeners to control unwanted vegetation. Glyphosate-tolerant crop varieties transformed
agriculture and greatly simplified weed control for corn, cotton and soybean farmers.
Glyphosate works by inhibiting an enzyme present in plants that people and animals do
not produce. Glyphosate safety is supported by one of the most comprehensive
toxicology, crop residue, and environmental databases. Regulatory authorities establish
ADIs as conservative acceptable (safe) human exposures. When measured exposure

levels are taken into consideration, glyphosate exposures are orders of magnitude lower
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than the lowest established ADI for glyphosate (i.e., 0.5 mg/kg bw/day). Despite the
favorable toxicology profile, specific mode of action, low human exposure and extensive
regulatory reviews which have consistently concluded glyphosate does not cause cancer,
the International Agency for Research on Cancer (IARC) classified glyphosate as
“probably carcinogenic to humans” in Category 2A (Guyton et al., 2015). IARC’s
classification is inconsistent with recent regulatory authorities and the Intertek Scientific
Expert Panel conclusions that glyphosate is considered unlikely to pose a cancer hazard
to humans. When used according to label directions, Glyphosate has a history of safe

use for more than 40 years.
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Troy Seidle, Ph.D.

* Director, Research & Toxicology Department
* Humane Society International / Canada
* E-mail: tseidle@hsi.org

» Education

1998, UNIVERSITY OF WATERLOO, Applied Health Sciences, Waterloo, Canada

» Experience

1999 - 2000, INTERNATIONAL FUND FOR ANIMAL WELFARE / CANADA

2006, Scientific Consultant, EUROPEAN COMMISSION, JOINT RESEARCH
CENTRE, Ispra, Italy

2007, Scientific Consultant, VIER PFOTEN, Vienna, Austria

2000 — 2006, Director of Science Policy, FOUNDATION TO SUPPORT ANIMAL
PROTECTION, Virginia

» Publications

Seidle T, Qu T. “AXLR8 — Accelerating the Transition to a Human Pathway-Based
Paradigm in Toxicology.” In: Toxicity Testing Strategy in the 21st
Century: Principles and Practices. Eds. S Peng & PL Carmichael.
Beijing: Chinese Academy of Sciences (2016).

Seidle T, Robinson S, Holmes T, Creton S, Prieto P & Chlebus M. Cross-sector
review of drivers and alternative approaches for acute systemic toxicity
testing. Toxicol Sci. 2010; 116, 382-96.

Seidle T & Stephens M. Bringing toxicology into the 21st century: a global call to
action. Toxicol In Vitro. 2009; 23, 1576-9.
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3R best practices in pesticide regulation

Troy Seidle

Research & Toxicology Department, Humane Society International
BHQIAAOINEIQIELIM'E Toronto, Canada

Decades of investment in novel testing approaches to replace, reduce or refine animal
use in toxicology have yielded a substantial and ever-expanding toolbox of validated in
vitro and computational models, waiver and other accepted non-testing strategies, and
other innovative approaches that could be put to immediate use to improve the scientific
relevance, efficiency and humaneness of regulatory testing and risk assessmentacross a
number of product sectors. The European pesticide and chemical sectors will be used
as case studies for examining progress toward uptake of available 3R approaches, using
examples including new OECD in vitro guideline methods, deletion or waiver of
redundant test requirements such as the 1-year dog and mouse carcinogenicity studies for
pesticides, classification by calculation, and the first example of regulatory uptake of an
adverse outcome pathway (AOP)-based test strategy as a model for ongoing movement
toward ‘21st century non-animal toxicology’ as articulated by the U.S. National Research

Council, the European AXLRS8 project and others.
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Dr. Yonggyun Kim

Andong National University, Korea

Eicosanoid Biosynthesis Inhibitors as Novel

Synergists for Microbial Insecticides
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Yong-Gyun Kim, Ph.D.

* Department of Pharmacology
* Faculty of Veterinary Medicine
* Cairo University, Egypt.

» Education

1984, Bacholar in Agriculture, Seoul National University, Republic of Korea.
1993, Doctorate degree, lowa State University, USA
1994, Postdoctor Fellowship, University of California, Riverside, USA

> Experience

1994 - current, Professor, Andong National University
2016 - current, Chief-Editor, Archives of Insect Biochemistry and Physiology
2014 - current, Member, The Korean Academy of Science and Technology

> Publications

Identification and bacterial characteristics of Xenorhabdus hominickii ANU101 from
an entomopathogenic nematode, Steinernema monticolum. Journal of
Invertebrate Pathology (2017) 144: 74-87.

An endoparasitoid wasp influences host DNA methylation. Sci Rep (2017) 7: 1-16

A viral histone H4 supresses insect insulin signal and delays host development. Dev
Comp Immunol (2016) 63: 66-77.
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Eicosanoid Biosynthesis Inhibitors as Novel Synergists
for Microbial Insecticides

Yonggyun Kim

Dept Bio-Sciences, Andong National University, Andong 36729, Korea

Eicosanoids are a chemical group of 20 carbon fatty acids that are polyunsaturated and
oxygenated. They mediate various insect physiological processes including immune
responses. Upon immune challenge, eicosanoids are biosynthesized from phospholipids
by a catalytic activity of phospholipase A (PLAj)at sn-2 position to release arachidonic
acid (AA). AA is then oxygenated by either cyclooxygenase or lipoxygenase to produce
prostaglandin (PG) or leukotrien (LT), respectively. Both PG and LT mediate cellular
and humoral immune responses of insects. Entomopathogenic bacteria included in two
genera, Xenorhabdus and photorhabdus, induce significant immunosuppression of target
insects by inhibiting catalytic activity of PLA, to shut-down eicosanoid biosynthesis. At
least 8 different bacterial metabolites that directly inhibit PLA, have been identified in
these two bacterial groups. However, they appear to be synthesized in different times
after infection. In addition, they are different in inhibiting immune responses. These
suggest that there are different types of PLA,s in insects. These bacterial metabolites
significantly enhance pathogenicity of other insect microbial pathogens including Bacillus
thuringiensis (Bt) by suppressing host immune defense. Mixtures of Bt and the bacterial
metabolites are collectively called “Bt-Plus”. Different Bt-Plus formulations are currently
registered as crop protectants to control lepidopteran, coleopteran, and dipteraninsect

pests.
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Eicosanoid Biosynthesis
inhibltiors as Novel Synergisis for
Micrabial Insecticides

Yonggyun Kim
Andong Matkonal Unilversity
Korea

Introduction on insects

» Hewapaia

Lol | e o o RO

Diversily of insecls

R bota

gl e SR e T

Hodorme |yl

. X SR WL Y

Insects as pest

Trend in insecticide

development
Malralaging | L4577 Beapastbida
+ {hgamochionee + Chiin wnihess = EE
s Demancphospbng shibior n Bsag kA
v Catharmaie v uwinile BOMMENE 4 geoeris
+ Pyrethecsd ——— + £
i Hdtmiidtnid v fedyrons diwlogs | asHR
+ Diamide

Movel targets to develop new
insecticides

* Hor-pernen ok pian o

- R pATIGRAE oL b [eeiaa i
WEl ey Sl

rc
Hl

F F

il 62 O

o
10
[}

|-t‘5 I'U|

= x|




| Plenary Session | =

Cedlukar 1 Flag acpicn
INSECT IMMUMNE SYSTEM i i
|
1 Pk dainm
Faferr rpoogri sTaEE
B e bl
e = FITE L
Lk | FAF
lussasaiiy v dlmiojrli®l
R — Dkl WLy a i
P bady - Parmorsl ermrery
M
Sl Mipmen,  MOminay —
iy -—
immasnity o e |
5 T
S T | [ 1 Flasmatncyie-spreadisg. peptide

(Chak ., 30|

1 ENF Tainily peptide - T cyloking

W o i P e i

Rpsinpe S e paps mEp
T L Fl .
b o i et I #
I--'\--v; | ey P b e i
e e i
= il
L ®
i 0
2 "
- E
r

II "-'7 N R A

[ Bdpive ® @l IR

Biogenic monoamines :
N !
1 LM (LA ) ] serninin (51
1 Bevemtiang imoeki ik
o oy iosisTedd et {Bamnes et al, 1943
= Circulaiony ooy | Roim and Kis, 20005

H

Bl om R

Eicosanoid
|
1 Quypennged O PUFA
1 Bvemtiang imoeki laikoe
o Uellilbar resparses
& I"i:ml]b:ﬂ\.mr.\. et
- Hediii] Dok, [uitgl L ' =
vel, proliuu ~ -"'r H""
t.- i (% e

v
o
P

B i,
il TR i

Lo P e

J_

i R [ et N | T
O e e e Y T

CORECRnEl 63 |




£ | 2017 International Symposium and Annual Meeting of The KSPS

EICOSANOID MEDIATION ON
HEMOCY TE MOBILIZATION

% EM — Senuile hemocyvies of Spodeniers espus

T

FO el £5 el

EICOSANOID MEDIATION ON
HEMOCYTE MOBILIZATION
TO INFECTION FOCI

rc
Hi

F F

| 64 JCU

o
10
[}

foty,

24

Increase circulatory hemocytes
L o —

B
n
4 ¥ i
; I I

T
e
L] ™ T .
a & & -
L] ] '] ™
" L] B L]
VLI 5 SN 18 1 VA
L 4| Pl - '
‘ L L] ] o
. -4 ‘I 3
g L Y

Recruit hemocytes to infection

foci
P et

i F
. 1
1 - 1.
- |
= i
— L -
= .
T R S
. 4 of ~ o
i - - i




| Plenary Session | #»

OSANOID MEDIATION ON
HEMOCY TE PHAGOCY 1051

EICOSANDID MEDIATION ON
HEMOCYTE SPREADING

EICOSANOID MEDIATION ON
HEMOCYTE
ENCAPSULATION

Frgermn e 1
I —r——
14 1
- ' l
ﬁ -
Fragacpis I -
oy + mgrE W I —

2k

Hemocyte spreading

——
I.
t I -
i.
Encasulation
kds
immegem W LR - o
L
buf
il
|
| |
=« =
S ey P e by
JEC R O R S PR TR )

<
Hl

F

Zagl 65

(Ab

ofr
19




£

2017 International Symposium and Annual Meeting of The KSPS

ISANOID MEDIATION ON
AME BIOSYNTHES

EICOS

315

IMMUNE MED ATC
(TOLLAMD PATHW

Eicosanoid - AMPs
1
1 Bamte mo {Morishema = al, 19897)
Omsaghita matnogasiar - B0 pathway
{apma el al., 20054
Spadoplars avipea (Shrestha and Kim, 20046)

- . ._I-Eﬂ

P, i T e,

- 'LEH-EE
N e i ——— -

IARF
PiEL

l Tollimd signals activate PLA; aclivity
=

M.
Al llin

Tolmd signats induce localization of
FLA- near o membrans

rc
Hi

F F

o
10
I-_l

UI’Ul

il 66 JEO)




| Plenary Session

¥

e e P e

Eicosanoid is required for PSP

mediation e
—-EE——— |

1

Frosprmeiged — ey shaa kit
= WAy

DERYFE

e e e 8w

Fioaaunoid

Eicosanoid is required for

moncaming maediation
o )

<
Hl

(ADgk f

ofr
19
2}

ot




£ | 2017 International Symposium and Annual Meeting of The KSPS

PPD activation
and function

Oenocytoid cell lysis for SePPO
release

— 18

L Y e EEE T PR W T

P3s, not LTe, mediste the call lysis ta
relense SePPO
=

Ll L

Fros lspyeaneic

rhwnime wrd W S

& rhodopsin type GPCR in
Spodopiera exigus hemocytes

SehcOPCR is expressed only in
aenocytolds (FISH analysis)

|
[ [

RMA interforance of SchoGPCR suppresses
binding affinity af hamocyies to POE,

eadipal W TN

rc
Hl

F F

il 68 JEO)

o
10
[}

|-U [4e)

= x|



| Plenary Session | =

Hamatode-Bacteria Symbiosis

- &
T

NN

e

re i

[ -
m [-. i
. | -
Ve —
[ [CEm

idantification of Xn from & nemstode
fraom Pochun, Korea

e
["h. L

Identification of Pt from nematodes
frmm Andang and Heasing

ldenlificalion of Xh from nemalodes fram Andeng

-

CORECRnEl 69 [




h | 2017 International Symposium and Annual Meeting of The KSPS |

- B i y h
o R e R — ] ! [
7 = [rigm=—" g t =l
[ * " ..." I ‘; o
E " - 1 -
[ a & B " . I i
I . i: £y p l
: H e [y g = g ey
L o L} L a B o = ¥ . -_— x 2 oy
L e Flaray 5 il Ty Phoaphollao s &inchidneic pcii e e s £icapmsid
LA, R
i
fespgrpibpsary
il - [aEx) ik ynd e L b b,

Inhibition of PLA; by Xn Induces
bactarial

| |
|
o .| "
ls
FI'.I F » =
i i . b
I | j | . fo ]
| [ |
N5y . § wl B o
- = e e
" BT -

inhibitory atfect of Xn culiure modis
on TePLA;
=
- [ I = i a
. doa |
;;' al b l - =
;.ru i .i I-. [
. (1 HE l
E ot - TR
:rlin Hemus i~ ‘I";_E': --" . o — b
P ﬂ—tr;_:_-tu— '\_."_\.: e WO

Chemical identification of X¥n metabolites

Eight eicosancitd hiosynthesis inhibitors

sr-TEw BZa oY P,
-\.—.-J‘r“'-.

o e o U (s
indoks mendol  PHRP o




I | Plenary Session I »

'
E. ! 0 - S50 & 13 pn
g # B4
o = ]
£y, ] i e
e £l J
L] H o
I :

1 [

) 9 d "

a [} g
i - " L 3 e
Tar o o DAl Aot A [} ] 12 1B W M dE

SBT3
N HPA a u‘/ "7 Inole 1 7l s g
L

=1 L (-] -_,_f'-’
s B i b *
u L ] ] ol
& - s P
¥ ) d L]

i 4 ! £ e
1 - H' . e L 3 . :

i L] i? fi Fl # [ [ ] ] iF il EL] F 1l LH]

L 0
FHFF . FIA = L3 A pyw P Py - SELE B LR
KD - 2
0 | -
s e I
T L ]
B 1 -
. B &
m h’: - i I i
o . P
- E Q & -
0 et 0o
0OF 11 W N M booa i @ 5 M

CORERnEl 71 |



£ | 2017 International Symposium and Annual Meeting of The KSPS -‘J

Y i 1004 d 117 2o
v ]
0 )
et o
1]
L]
| *

L] e L ]
o »

' W 1
(LS 3 -

] H 1§ 1k i " [

™ TO & TRE ey

AFGN T
[ ¢ -

nE L]
= .
L3

L] ] '
= ]

L |

& |

-
- Thindoli | i LT b T prm
i1 | a :
E ' /
150 4 B i L3
105 i
|
50 |
£ &
RS L]
d & ‘i € M N #

} I
To= ITH
e
L
am
L (L8
- B
=
e
-

Biolegical functions of Xn metabalites Time-course of pathogenicity

e S ik 107 il -1 B 1 s - T
=] e g [T BB AR - 1
Mmiw e LFL) HEs AT AT FIEETN-TON
o il e EF W0 R R (IR T

-
o
ETA
o
HRS
Srdods
i e
T — irath
s
% P el
Gk 1Bh

4
Marwe




| Plenary Session | =

Enhancoment of Bt toxicity by Xn

= E e e e e L 2] ]
T e SR SRS S W)
R ——

bV Propsised Syvibergstie Mt haminm of 81+ Vi

Bt + An metabalite

Douigd Lep-hult®
develapmani

i

R & 4 R P T P R Bl 1

—m ram 3 2 rErREws arT
o

Col-ki®

developmeant l

il
I 1

AP

el B 4 iy g Bl o
= = maia
=i =

s

u

(A=t

Hl
ofr
19
2}

ot




£ | 2017 International Symposium and Annual Meeting of The KSPS

Dip-kir®

developman —
frvrasae wraweri (ower R oremn
. ror Cuane
i 5 e et ki v w Dt
i ' L —

A 8
- B ow i
i a e

= 5
| oY

PLA,

A super mmily

AL beres BS il nend g (e halosk aimd Dennis,
MG

s Types

BEPLAL - Groups |, 11, 110, V1%, 3, KL XL XL X1
oiPLA2
oelLAT - {imp 1V

LETC TR

Insect PLA,
. —
2 e FLA 2 from B einieran iesdls
o i and e -assreiaied PLA &
0 Baiermosl avidenoes
o Molecuka sbsililieaton

bl Ay ks a e, 1IN

B Sywcor e o~ 'S A S P o il S5

BN LY U

w gy oviimi - OPLA gL pubd hbadi

sPLA.s of T. caslaneum

I o
Wl

iPLA, from 5. exigua




I | Plenary Session I »

cPLA; from 5. exigua

G

ol e
A -

- .":-. I-
S I-
j wlllan

T TEEEL

cPLA, from S. exigua

177 g e
[ 1=t * \
¥ i i ke

EBI Malecular Screening Systam
=

IRy D

den DEO Tl AT DHh s

CORECRnEl 75 |






~a e

Oral presentation time table
[2017. April 7(Fri)l

S S EN

Symposia Il

(Grand ballroom |') (Grand ballroom II)

Symposia Il
(Notos)

Symposia IV
(Zepiros)

Chemistry | Chemistry 1l Toxicity Biological Efficacy
Chairman Prof. Lim Prof. Keum Dr. Sung Prof. Kim
(CNU) (KKU) (ESTech) (CBNU)
. Chaw Ei Htwe .
o7:00-09:15 47T [ o9 e | Mg " | e S i
(Myanmar MOE)
Md. Humayun
09:15~09:30 Se-Yeon Kwak Kabir Kwon BoWon Jae Woo Han
(KNU) (Univ. of Dhaka, (Kyung Nong) (KRICT)
Bangladesh)
Abd Elaziz .
Sulieman Ahmed Md. Musfiqur .
09:30~09:45 Ishag .Rahman Kwon BoWon Young Sook Kim
(Univ. of (Univ. of Dhaka, (Kyung Nong) (KRICT)
Khartoum, Sudan) Bangladesh)
A. K. M. Mydul . .
Jin-Ho Kim
09:45~10:00 Seok Chang Su . Islam (Hankook Dong Woon Lee
(Kyung Nong) (Univ. of Dhaka, Samgong) (KNU)
Bangladesh) gong
10:00~10:15 Coffee break
10:15~10:30 Jong-Soo Lim DanBi Kim Are-Sun You Hyun-Seok, Koh
) "~ |(Moghu Research) (NIAS) (NIAS) (Kyung Nong)
. . Ahmed Zuhair Dong Yeol Lee Park Soojin Dae-Hong Lee
10:30~10:45 Ismael (GNU) (NIAS) (Kyung Nong)
(Irag MOA)
Young-Su Lee
10:45~11:00 Sang-Hyeob Lee Min Woo Jung Park Soojin (Gyeonggi-do
' ' (KNU) (SNU) (NIAS) Agricultural
Research)
11:00~11:15 Hyo-Sub Lee Minjun Kim Young-Bin Kwon
(NIAS) (Farm Hannong) (Kyung Nong)
11:15~11:30 Hansun Kwon Min Kyoung Paik Kye-Hwan Lee

(ThermoFisher)

(NIAS)

(Kyung Nong)







L_ | Abstracts of oral presentation | =

Chemistry |

(A-01) 09:00~09:15

Comparison of Dissipation Ratio between Metconazole and Myclobutanil in Dropwort
Seong—-Hyun Hong*, Jeong-In Hwang, Sang—-Hyeob Lee, Se-Yeon Kwak, Min-Su Kang, Ja-Gun
Kang, Jun-Sang Ryu, Kee-Sung Kyung', Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea
"Environmental Sciences, Chungbuk National University, Cheongju 34134, Korea / 86

(A-02) 09:15~09:30

Degradation Patterns of Insecticide Dinotefuran in Soil

Se-Yeon Kwak*, Jeong—-In Hwang, Sang-Hyeob Lee, Min—-Su Kang, Jun-Sang Ryu,
Seong-Hyeon Hong, Ja-Gun Kang, Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea / 87

(A-03) 09:30~09:45

Establishment of Pre-Harvest Residue Limits of Picoxystrobin and Sulfoxaflor on
Cucumber(Cucumis sativus L.)

Hee-Gon Kim', Ji-Yoon Kim', Kyung-Jin Hur’, Abd Elaziz Sulieman Ahmed Ishag4’, Jang
Hyun Hur"??

School of Natural Resources and Environmentral Science, Kangwon National University
2Environment Friendly Agricultural Products Safety Center, *Environment Friendly Agricultural
Food Safety Center, 4Department of Crop Protection, Faculty of Agriculture, University of
Khartoum, Shambat, Sudan / 88

(A-04) 09:45~10:00

Optimization of pre—treatment method using dry ice of crop residue sample

Seok Chang Su’, Ji Kwang Yong, Lim Su Hwan, Jeon Sang Oh, Choi Jin Surk, Oh Ju Hwan,
Lee Jae Yeong, Kim Joo Kyung

Safety Research Team, Central Research Institute, Kyung Nong Co., Ltd. / 89

(A-05) 10:15~10:30

Photodegradation of Methiozolin on Soil

Jong—-Soo Lim*, Ki-Hwan Hwang, Sung-Hun Kim, Suk-Jin Koo, Jang-Hyun Hur'

Moghu Research Center Ltd., 'School of Natural Resources and Environmental Science,
Kangwon National University / 90

(A-06) 10:30~10:45

Residual Characteristics of Fungicide Fluquinconazole by Shapes of Crop

Ahmed Zuhair Ismael', Min-Su Kang, Jeong-In Hwang, Sang-Hyeob Lee, Se-Yeon Kwak,
Jun-Sang Ryu, Seong-Hyeon Hong, Ja-Gun Kang, Kee-Sung Kyung’, Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea
"National Center for Pesticide Control, Ministry of Agriculture, Baghdad, Iraq

Department of Environmental and Biological Chemistry, Chungbuk National University,
Cheongju 28644, Korea / 91
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(A-07) 10:45~11:00

Improvement of Extraction Efficiency for Multi-residue Analysis Methods of
Pesticides in Agricultural Products with QuUEChERS Method

Sang—Hyeob Lee*, Ahmed Zuhair Ismael!, Jeong-In Hwang, Se-Yeon Kwak, Min-Su Kang,
Jun-Sang Ryu, Ja-Gun Kang, Sung-Hyun Hong, Jung-Ah Do’ Moon-Ick Jang?

Gyu-Seek Rhee?, Young-Deuk Lee’, Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea
"National Center for Pesticide Control, Ministry of Agriculture, Baghdad, Iraq

’National Institute of Food and Drug Safety Evaluation, Osong 28159, Korea

’Division of Life and Environment+al Science, Daegu University, Gyeongsan 38911, Korea / 92

(A-08) 11:00~11:15

Comparison of time sequential residual amount of systemic pesticides between
different treatments in strawberries

Hyo-Sub Lee, Ji-Seon Shin, Su-Myeong Hong, Hye-Young Kwon, Dan-Bi Kim, Byeong-Chul Moon
National Institute of Agricultural Sciences, Chemical Safety Division / 93

(A-09) 11:15~11:30
Quantitative and Qualitative Confirmation of Pesticides in Food Extract Using a
Hybrid Quadrupole-Orbitrap Mass Spectrometer

Hansun Kwon
Thermo Fisher Scientific Korea / 94

Chemistry |

(B-01) 09:00~09:15

A comparative study of pesticide residues in leafy lettuce and head lettuce

Yi-Seul Jangl*, Geun-Hwan Gil!, Kyeong-Aa Son!, Yang-Bin Thm!, Chan-Sub Kim', Jae-Han Shim?
"Department of Agro-Food Safety / Agromaterial Assessment Division, NAS, RDA
2Department of Agricultural Chemistry, College of Agriculture and Life Science, Chonnam
National University ,Gwangju, korea / 95

(B-02) 09:15~09:30

Residue analysis of picoxystrobin in oriental melon (Cucumis melo L. var. makuwa)
using gas chromatography coupled with electron capture detector and mass
confirmation— apply to dissipation kinetics, PHRL and risk assessment

Md. Humayun Kabir*, Md.MusfiqurRahman, A. M. Abd El-Aty"?, Hyung Suk Chung,

Han Sol Lee, Jae—Han Shim

Natural Products Chemistry Laboratory, College of Agriculture and Life Sciences, Chonnam
National University

"Department of Veterinary Pharmacology and Toxicology, College of Veterinary Medicine,
Konkuk University

’Department of Pharmacology, Faculty of Veterinary Medicine, Cairo University University of
Dhaka ,Bangladesh / 96
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(B-03) 09:30~09:45

Simultaneous quantification of methiocarb and its metabolites, methiocarb sulfoxide
and methiocarb sulfone, in five food products of animal origin using tandem mass
spectrometry

Md. Musfiqur Rahman*, A. M. Abd El-Aty"?, Hyung Suk Chung, Md. Humayun Kabir,

Han Sol Lee, Jae-Han Shim

Natural Products Chemistry Laboratory, College of Agriculture and Life Sciences, Chonnam
National University

"Department of Veterinary Pharmacology and Toxicology, College of Veterinary Medicine,
Konkuk University, Seoul, Republic of Korea

’Department of Pharmacology, Faculty of Veterinary Medicine, Cairo University University of
Dhaka ,Bangladesh / 97

(B-04) 09:45~10:00

Search of matrix components in spinach after QuChERS cleanup for pesticide
multiresidue analysis by mass spectrometry analyses

A. K. M. Mydul Islam’, Hyeyoung Kwon, Su-Myeong Hong, Hyo-Sub Lee and Byeong—Chul Moon
Rural Development Administration, National Institute of Agriculture Sciences

*University of Dhaka, Bangladesh / 98

{(B-05) 10:15~10:30

Volatilization of Sprayed Pesticides in Greenhouse Using a Lysimeter

DanBi Kim *, Taek-Kyum Kim', Yong-Duk Jin, Su-Myung Hong, Hye Young Kwon,
Jin-ho Ro, Sung-Jin Lim, Byeong-Chul Moon

National Institute of Agriculture Sciences, RDA, Wanju, Korea

'Research Policy Bureau, RDA, Jeonju, Korea / 99

(B-06) 10:30~10:45

Residual Behaviour of Thiamethoxam and Its Metabolite in Pepper(Capsicum
annuum) Plant under Various Conditions

Dong Yeol Leeu*, Dong Kyu Jeong1, Jin Hyo Kim'

"Divison of Applied Life Science, Gyeongsang National University, Jinju, Korea

’Gyeongnam Oriental Medicinal Herb Institute, Sancheong, Korea / 100

(B-07) 10:45~11:00

Dissipation characteristics of Cyantraniliprole and Its Metabolite in Minor Crop
Millet during Cultivation

Min Woo Jung*, Jung Hak Lee, Hyejin Yu, Xiu Yuan, Jong Hwa Lee, Jiho Lee, Yongho Shin,
Sujin Baek, Da Rae Jeon, Jeong—Han Kim

Department of Agricultural Biotechnology, Seoul national University / 101
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(B-08) 11:00~11:15

Studies on Color Blending Trunk Injection Pesticides for Preventive of Pine Wilt
Disease, Bursaphelenchus xylophilus on Pinus densifora

Minjun Kim*, Changseop Cho, Heegeun Ahn, Yongjun Kwon, Jaeyoung Song, Jongkeun Lee,
Jisoo Lim, Jungkuk Eom, Yongoh Jang, Sang-Tae Seo'

FarmHannong Co.,Ltd.,
'Division of Forest Insect Pests & Diseases, Korea Forest Research Institute / 102

(B-09) 11:15~11:30

Development and application of Agricultural Products Risk Assessment System
(APRAS)

Min Kyoung Paik*, Chinai Choi', Byung-Jun Park, Kyongmi Chon, Kyung-Hun Park,
Byeong Chul Moon, Wook-Han Kim

Chemical Safety Division, National Institute of Agricultural Sciences, 166, Nongsaengmyeong-—
ro, Iseo-myeon, Wanju—-gun, Jeollabuk—do, Korea

'KNA Consulting Co., 314, Gwanggyojungang- ro, Suji-gu, Yongin-si, Gyeonngi-do, Korea / 103

Toxicity

(C-01) 09:00~09:15

Oxidation Products, Acute Toxicity and Estrogenic Activity for Heterogeneous
Fenton Oxidation of Bisphenol A

Chaw Ei Htwe Maung]*, Il Kyu Cho?, Byung-Jun Park®, Kyu Hyuck Chung®, Qing X. Li°,
Eunsung Kan®

'Biotechnology Research Department, Ministry of Education, Kyaukse, Mandalay Division,
Myanmar

’Bio Control Research Center, Jeonnam Bioindustry Foundation, 495 Immyeon-ro, Gokseong,
Jollanam—-do 57510, Republic of Korea

*Department of Agro-Food Safety and Crop Protection, National Academy of Agricultural
Science, Jeonju, Jollabuk-do 55365, Republic of Korea

*School of Pharmacy, Sungkyunkwan University, Suwon, Gyeonggi—do 16419, Republic of Korea
SDepartment of Molecular Biosciences and Bioengineering, University of Hawaii, Honolulu HI
96822, USA 6Texas A&M AgriLife Research Center, Stephenville TX 76401, USA / 104

(C-02) 09:15~09:30

The Development of acute toxicity test method for Macrobrachium rosenbergii
Kwon BoWon*, Kim Jin, Ryu Seong Min, Lee Young—Jun, Kim Joo Kyung
Safety Research Dept — Kyung Nong Central Research Institute / 105
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(C-03) 09:30~09:45

The fertilization action research of Apis mellifera depending on the plant secondary
metabolite

Kwon Bowon*, Kim Jin, Ryu Seong Min, Lee Young-Jun, Kim Joo Kyung

Safety Research Dept — Kyung Nong Central Research Institute / 106

{(C-04) 09:45~10:00

A study on the replaceability and the use of reference chemical in ecotoxicity test
Jin-Ho Kim®, Chul-Han Bae, Gwan-Seop Shin, Sung-Min Ryu!, Jin Kim'

Hankooksamgong Agricultural Research Center 'Kyungnong Central Research Institute / 107

{C-05) 10:15~10:30

Development of guidance for toxicological assessment in pesticide formulation
change

Are-Sun You', Jin a Oh, Sujin Park, Youmi Jo, Je Bong Lee, Yeon-Ki Park, Huenyoung Ha
National Institute of Agricultural Sciences / 108

(C-06) 10:30~10:45

Teratotoxicity study on Zebrafish Embryo of Cartop hydrochloride

Park Soojin*, Lee jin young, Mihye Jeong', Oh Jina, You Are-Sun, Youmi Jo, Je-bong Lee,
Park Yeon-ki

Department of Agro—-Food Safety & Crop Protection, National Institute of Agricultural Science,
Rural Development Administration

'Research policy bureau, Rural Development Administration / 109

(C-07) 10:45~11:00

Toxicity evaluation and establishment of safety reference dose of fluthiacet—methyl
Park Soojin’, Baek Changhee', Lee jin young, You Are-Sun, Oh Jina, Youmi Jo, Je-bong Lee,
Park Yeon-ki, Lee Keong il

Department of Agro-Food Safety & Crop Protection, NAS, RDA, 'FMC Korea Ltd. / 110

Biological Efficacy

(D-01) 09:00~09:15

Exploring New Class of IGRs: Finding Hit K-222212 and Hit Optimization by Its
Derivatives

Hee Nam Liml*, Seok Hee Lee?, Seonghoon Kang', Yun Kyung Hwang', Jae Young Choi?,
Yeon Ho Je%, 11l Young Lee!, Young Kwan Ko'

Center for Eco-Friendly New Materials, Korea Research Institute of Chemical Technology
(KRICT)

Department of Agricultural Biotechnology, College of Agriculture and Life Science, Seoul
National University / 111
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{D-02) 09:15~09:30

Antifungal Activity of Maesa japonica Extracts and Isolated Compounds against Plant
Pathogenic Fungi

Jae Woo Han

Center for Eco-Friendly New Materials, Korea Research Institute of Chemical Technology
(KRICT), Daejeon 34114, Republic of Korea / 112

(D-03) 09:30~09:45
Streptomyces sp. KRA329 Producing Herbicidal Metabolites as Potential Biocontrol
Agent

Young Sook Kim*, Jae Deok Kim, Young Kwan Ko and Jung Sup Choi
Eco-friendly and New Materials Research Center, KRICT / 113

(D-04) 09:45~10:00

Change of responses of Colletotrichum gloeosporioides isolated from persimmon trees
to MBC and dithiocarbamate fungicides

Hyeon Jeong An'!, Hee Been Na', Tae Heon Lim'?, Taehyun Chang’, Janghoon Song®,

Dong Woon Lee!”

"Majorof Applied Biology, Kyungpook National University

*Nousbo Co., Ltd.,

*Major of Plant Resources and Environment, Kyungpook National University

*Pear Research Institute, National Institute of Horticultural and Herbal Science.
*Corresponding author / 114

(D-05) 10:15~10:30

Biological activity and characteristics of new fungicide KNF1036
Hyun-Seok, Koh*, Ho-Cheol Shin, Moo-il YEO, Cheol Jang, Ju-Kyung Kim
Central Research Institute, Kyung Nong Corporation / 115

(D-06) 10:30~10:45

Fumigation effects of Paladin® on trees after forest tending works

Dae-Hong Leel*, Jin-Won Seo!, Won-Seok Choi!, Tae-Ki Ha', Cheol Jang!, Ju-Kyeong Kim!,
Dong-Geun Lee’

!Central Research Institute, Kyung Nong Corporation

2Yangsan National Forest Station, Southern Regional Office of Forest Service / 116

(D-07) 10:45~11:00

Insecticidal Susceptibility of Western Flower Thrips, Frankliniella occidentalis
(Thysanoptera: Thripidae) of Horticultural Crops in Gyeonggi Area

Young-Su Lee'*, Hyun-Ju Lee, Soon-Sung Hong, Chang-Sung Kang

'Department of Agricultural Biology, Gyeonggi-do Agricultural Research and Extension
Services / 117
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(D-08) 11:00~11:15

Synthesis and Development of A New Selective Ryanodine Receptor Modulator
Insecticide

Young-Bin Kwon*, Won-Hyung Lee, Joo-Kyung Kim, Hyeong—Min Kim

Central Research Institute, Kyung Nong Co., Kyungju 780-110, Korea / 118

{(D-09) 11:15~11:30

Herbicidal Activity of Metazosulfuron against Sulfonylurea-Resistance Perennial
Weed in Greenhouse

Kye-Hwan Lee*, Kyung-Hyun. Kim, Duk-Hwan Kim, Cheol Jang, Ju-Kyung Kim

Kyung Nong Corporation / 119
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Comparison of Dissipation Ratio between Metconazole
and Myclobutanil in Dropwort

Seong-Hyun Hong®, Jeong-In Hwang, Sang-Hyeob Lee,
Se-Yeon Kwak, Min-Su Kang, Ja-Gun Kang, Jun-Sang Ryu,
Kee-Sung Kyung', Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea
"Environmental Sciences, Chungbuk National University, Cheongju 34134, Korea

This study was to investigate the time dependent residual changes of systemic pesticides
metconazole and myclobutanil in dropwort, and to compare the disspation rate and ratio with
the initial residue based on the physicochemical characteristics of pesticides. Metconazole
(20%, SC) and myclobutanil (6%, WP) were diluted 3,000 times and 1,500 times,
respectively and sprayed 3 times at 7 days intervals on prior to harvest day. Residual
amounts of metconazole and myclobutanil were analyzed by LC/UVD and GC/ECD,
respectively. Recovery rates for residual analysis spiked with 0.4 and 2.0 mg/kg were
80.1-94.3%, and less than 10% of coefficient variation. Residual amounts of metconazole and
myclobutanil were reduced from 2.15 to 0.87 and from 1.96 to 0.38 mg/kg, respectively.
First order dissipation rate constants for metconazole was 0.008 and myclobutanil was 0.017.
During the experimental period, the dissipation ratio versus initial residue amounts was found
to be higher in myclobutanil (80.61%) than in metconazole (59.53%). Generally, pesticides
with high solubility in water and low log P values are more likely to be lost due to high
mobility in water or soil after spraying. The solubility of myclobutanil (132 mg/L at 20TC)
was about 4 times higher than that of metconazole (30.4 mg/L at 20C) and the log P value
was 2.94 that is lower than metconazole (3.85). These results are consistent with above
results, which suggests that the physicochemical properties of pesticides affect the residual

characteristic.

Keyword : Dissipation ratio, Dropwort Metconazole, Myclobutanil, Physicochemical properties

Corresponding author E-mail : jekim@knu.ac.kr
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Degradation Patterns of Insecticide Dinotefuran in Soil

Se-Yeon Kwak", Jeong-In Hwang, Sang-Hyeob Lee, Min-Su Kang,
Jun-Sang Ryu, Seong-Hyeon Hong, Ja-Gun Kang, Jang—-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea

To elucidate the degradation pattern of dinotefuran in soil, the residue amounts of
dinotefuran (DIN) and its metabolites (DN, UF and MNG) were investigated. DIN was
treated with concentration of 2 mg/kg on the radish cultivated and non-cultivated soil before
seeding radish. The initial residue amounts of DIN was 2.01 mg/kg for radish cultivated soil
and dissipation pattern shows a fast decrease during 21 and 30 days after treatement. Finally,
residue amounts of DIN decreased to 100% of initial amount after 60 days with below limit
of quantitaion (LOQ) and which result in the formation of UF upto 0.21 mg/kg. In case of
non-cultivated soil, initial residue amounts of DIN was 2.00 mg/kg and it steadily decreased
84% with 0.32 mg/kg at 70 day. UF as well as DN were detected after 50 days in soil.
Based on these different dissipation patterns of DIN in outdoor test, this study was conducted
additional indoor test if these degradation patterns of DIN were due to microorganisms. The
experiment was carried out by dividing into sterilized and unsterilized soil using the same
soil as the outdoor test. DIN was spiked with 2 mg/kg in each of 20 g soil and analysed
both of soil at 0, 1, 3, 7, 14, 21, 30, 45 and 60 day after treatment. The residue amounts
of DIN in sterilized and unsterilized soil at 0 day were 1.97 and 1.99 mg/kg, and these were
decreased with a similar decline curve by 45 and 54% at end of experiment day, respectively.
The decrease rate of DIN in unsterilized soil was higher than that of DIN in sterilized soil
DN and UF remained 0.01 and 0.03 mg/kg, respectively, in unsterile soil with
microorganisms, and MNG was not detected in the same manner as the results of outdoor
experiments respectively. From above results, the residue amounts of DIN tended to decrease
rapidly in the soil, and degradation by soil microorganism was one of the factors that
affected the decrease tendency.

Keywords : Dinotefuran, Degradation pattern, Microorganism, Soil, Sterilize
Corresponding author E-mail : jekim@knu.ac.kr
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Establishment of Pre-Harvest Residue Limits of
Picoxystrobin and Sulfoxaflor on
Cucumber(Cucumis sativus L.)

Hee-Gon Kim', Ji-Yoon Kim', Kyung-Jin Hur?®,

Abd Elaziz Sulieman Ahmed Ishag®’, Jang Hyun Hur"??3

'School of Natural Resources and Environmentral Science, Kangwon National University,
2Environment Friendly Agricultural Products Safety Center,

3Environment Friendly Agricultural Food Safety Center,

“Department of Crop Protection, Faculty of Agriculture, University of Khartoum,
Shambat, Sudan

In this study, the residue patterns of picoxystrobin and sulfoxaflor registered in the
cucumber were investigated to predict pre-harvest residue limit (PHRL). The pesticides
were sprayed on cucumber grown in greenhouses of two different regions. The samples
were harvested at 0, 1, 2, 3, 5, 7, 10 days after the spray and the residues were analyzed
by LC-MS/MS. The limit of quantification (LOQ) was 0.005 mg kg™' for picoxystrobin
and sulfoxaflor. The recovery levels were 94.7+0.8% and 85.6+0.2% for picoxystrobin,
and 86.4+2.4% and 92.5+2.6% for sulfoxaflor with spiked levels of 0.05 and 0.25 mg
kg ™!, respectively. The respective values of biological half-lives for field 1 and field 2
were 2.2 and 2.6 days for picoxystrobin, 5.2 and 4.4 days for sulfoxaflor. According to
current results, we recommend that the levels of PHRL on a cucumber are 1.29 mg kg™'
for picoxystrobin and 9.52 mg kg™' for sulfoxaflor at 10 days before harvest time,
correspondingly. This study may contribute to the safety control management of

agricultural products in Korea.
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Optimization of pre-treatment method using dry ice
of crop residue sample

Seok Chang Su’, Ji Kwang Yong, Lim Su Hwan, Jeon Sang Oh,
Choi Jin Surk, Oh Ju Hwan, Lee Jae Yeong, Kim Joo Kyung

Safety Research Team, Central Research Institute, Kyung Nong Co., Ltd.

As a result of analyzing the results of GLP (Good Laboratory Practice) system for
analysis of crop residue, it is required to prepare a method for ensuring reproducibility
through homogenization of samples of crops with high moisture content. In this study,
the optimum method of pre-treatment of the sample was established and the
homogenization method using dry ice was compared with method of the cutting
homogenization.

In order to establish a standard for the sample pre-treatment method, the test was
carried out with as follows. First, dry ice amount required for pre-treatment of grape,
plum, peach, and watermelon samples, and changes in weight and time-dependent
properties during the storage of the pretreated samples in the freezer were investigated.
Second, the residual amount was measured in apple and persimmon for comparing the
results between the sample the cut homogenization method and the dry ice
homogenization method.

As a result of the test, regardless of the water content of each crop, the amount of
dry ice used was equal to or greater than the weight of the sample, so that powdering
and homogenization were possible, and the pulverized sample was gradually changed to
a liquefied state after 30 minutes at room temperature. It was also found that the weight
of the sample decreased by 28 ~ 33% during 12 hours in the freezer. In the comparison
of pre-treatment method using apple and persimmon, dry ice homogenization method
was 1.4 ~ 8 times better than the cutting homogenization method and this method is

introduced as a sample pre-treatment method.
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Photodegradation of Methiozolin on Soil

Jong-Soo Lim”, Ki-Hwan Hwang, Sung-Hun Kim,
Suk-Jin Koo, Jang-Hyun Hur'

Moghu Research Center Ltd.,
'School of Natural Resources and Environmental Science, Kangwon National University

Methiozolin is a new turf herbicide controlling annual bluegrass in various cool- and
warm-season turfgrasses. This study was conducted to investigate the photodegradation
of methiozolin on soil under a simulated sunlight condition using two radiolabeled
tracers, [Phenyl-'*C] and [Isoxazole-'*C]methiozolin. The overall mass balance was 94.3
- 105.7% and 93.4 - 105.3% of applied radioactivity under the light irradiation and the
dark control throughout the study, respectively. Under the light condition, [Phenyl-'*C]
and [Isoxazole-'"*C]methiozolin degraded and accounted for 70.9 and 62.2% of the
applied at 32 days after treatment (DAT), respectively. The calculated half-lives were 77
and 46 days for [Phenyl-'C] and [Isoxazole-'*C]methiozolin, respectively.
Nonextractable radioactivity increased up to 18.9 and 24.2% of the applied for
[Phenyl-“C] and [Isoxazole-'*C]methiozolin at 32DAT, respectively. A small amount
(<1.3%) and no volatile compound were produced from both the treated throughout the
study. Six to seven minor metabolites (5.0%) were produced from both the treated soils
throughout the study. On the other hand, under dark condition, ['‘C]methiozolin was
degraded much slower than the light condition (84.9 - 91.7% remained at 32DAT).
These results suggest that photodegradation may be a major route of elimination of

methiozolin in the environment.
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Residual Characteristics of Fungicide Fluquinconazole
by Shapes of Crop

Ahmed Zuhair Ismael', Min-Su Kang, Jeong-In Hwang,
Sang-Hyeob Lee, Se-Yeon Kwak, Jun-Sang Ryu, Seong-Hyeon
Hong, Ja-Gun Kang, Kee-Sung Kyung?, Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea
"National Center for Pesticide Control, Ministry of Agriculture, Baghdad, Iraq

’Department of Environmental and Biological Chemistry,
Chungbuk National University, Cheongju 28644, Korea

As pesticides sprayed on crops for controlling insect and disease could be remained in
crops, it is important to understand residual characteristics of pesticides for ensuring the
safety of harvested crops. The shapes of crops may be one of major factors determining
residual amounts of pesticides in them. In this study, residual characteristics of fungicide
fluquinconazole were investigated in leafy vegetables, such as Korean cabbage and shallot,
which have different in surface area. Commercial fluquinconazole (10%, SC) was diluted
1,000 times with water and sprayed 3 times at interval of 7 days prior to harvest. The crops
sprayed with fluquinconazole were harvested collectively on the last day of spraying. The
residual amounts of fluquinconazole in the samples were analyzed with the pesticide residue
analysis method, established by Ministry of Food and Drug Safety. The recovery rates of
fluquinconazole spiked with concentrations of 0.2 and 1.0 mg/kg in Korean cabbage and
shallot were ranged from 82.5 to 97.4%. The residue amounts of fluquinconazole in Korean
cabbage and shallot ranged from 3.45 to 9.30 mg/kg and 0.89 to 4.44 mg/kg, respectively.
Because of Korean cabbage have large surface area than shallot, Korean cabbage may have
high adhesive property for pesticides than shallot. So, residual amounts of fluquinconazole
in Korean cabbage was higher than shallot. From this results, it was found that the shapes

of the crops greatly affect the residueal amounts of sprayed pesticide.

Keywords : Adhesive property, Fluquinconazole, Korean cabbage, Shallot, Surface area
Corresponding author E-mail : jekim@knu.ac.kr
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Improvement of Extraction Efficiency for Multi-residue
Analysis Methods of Pesticides in Agricultural Products
with QUEChERS Method

Sang-Hyeob Lee”, Ahmed Zuhair Ismael', Jeong-In Hwang,
Se-Yeon Kwak, Min-Su Kang, Jun-Sang Ryu, Ja-Gun Kang,
Sung-Hyun Hong, Jung-Ah Do?, Moon-Ick Jang?,

Gyu-Seek Rhee?, Young-Deuk Lee?, Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea
"National Center for Pesticide Control, Ministry of Agriculture, Baghdad, Iraq
National Institute of Food and Drug Safety Evaluation, Osong 28159, Korea

3Division of Life and Environment+al Science, Daegu University, Gyeongsan 38911, Korea

This study was conducted to compare with the AOAC QuEChERS method and the
improved method for reduced a matrix effect in three agricultural products, such as orange,
green pepper and brown rice. AOAC QuEChERS method involves single-phase extraction of
10 g sample with 10 mL acetonitrile. On the other hand, the improved method extracted 10
g of sample with 50 mL acetonitrile. Clean-up step used in the AOAC QuEChERS method
was the d-SPE using PSA, but C18 of SPE cartridge was used for the improved method.
As a result, both methods were similar in linearity and limit of quantification. The ratios that
satisfy the Codex guideline were 85% of total pesticides for AOAC QuEChERS method and
88% for the improved method. Matrix effects showed different results, however, the
improved method was found to produce least matrix effect. Average matrix effect of AOAC
QuEChERS method was -38%, and those of the improved method was -10%. Comparison
of matrix effects for different agricultural products showed high variability for some residues
such as dimethylthiocarbamate. It was indicated that the amount of co-extracting compounds
that cause ionization suppression of pesticides depends on the agricultural products as well
as on the sample preparation method employed. As a conclusion, the improved method
appears to be a more suitable method because it can reduce the matrix effect rather than the
QuEChERS method.

Key Words : Agricultural products, LC-MS/MS, Matrix effect, QUEChERS, Residue analysis
Corresponding author E-mail : jekim@knu.ac.kr
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Comparison of time sequential residual amount of
systemic pesticides between different treatments in
strawberries

Hyo-Sub Lee, Ji-Seon Shin, Su-Myeong Hong,
Hye-Young Kwon, Dan-Bi Kim, Byeong-Chul Moon

National Institute of Agricultural Sciences, Chemical Safety Division

Strawberries are one of the main commodities in Korea and every year over 30 million
dollar is earned through its exportation. However, the safety has recently become an
important issue in the agro-trade, so it is important to produce safety Agricultural
products. To confirm its safe production, the routine analysis of pesticides should give
highest priority. In this study, time sequential residual amount of pesticedes were
compared between different treatments in strawberries. As strawberries can be cultivated
using hydroponic cultivation, so it is possible to use the intake treatment. The use of
intake treatment can be lower amount of residual than using foliar treatment. In this
study, we carry out experiment which compare the residual amount of different pesticide
treatment by using two pesticides (azoxystrobin, carbendazim). Pesticides were treated
with the safety standard and 2 times and then samples were collected 0, 1, 3, 6, 9, 13,
16 and 21 day and stored at —18 1. Samples were analyzed by LC and LC-MS/MS
after pretreatment of LLE (liquid-liquid extraction) and QuEChERS. The strawberries
treated with intake were detected to be less than Korean MRL in all treatment days. The
difference of residual amounts in strawberry leaf treated between foliar and intake

showed 50 and 88 times lower in case of azoxystrobin and carbendazim.
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Quantitative and Qualitative Confirmation of
Pesticides in Food Extract Using a Hybrid
Quadrupole-Orbitrap Mass Spectrometer

Hansun Kwon

Thermo Fisher Scientific Korea

As world agricultural trade has expanded and concerns over food safety have grown, the
enforcement of stricter pesticide regulations has become of utmost importance. In 2006,
Japan introduced the Positive List System that established maximum residue levels (MRLs)
for hundreds of agricultural chemicals in food, including approximately 400 pesticides, and
set a uniform limit of 10 uxg/kg (ppb) for chemicals for which MRLs have not been
determined.1 In 2008, the European Parliament implemented Regulation (EC) No. 396/2005,
which harmonized all pesticide MRLs for European Union (EU) member states and set
default limits of 10 ug/kg for all pesticide/commodity combinations for which no MRLs have
been set.

A pesticide safety review of about 1,000 active substances on the market was mandated
by EU Directive 91/414/EEC and, upon its completion in 2009,led to the approval of only
about 250 substances and effectively set the permissible levels of over 700 de-listed
pesticides to the default limit. The EU and Japanese regulations are among the most stringent
in the world and have fueled the need for faster and more sensitive analytical methods for
cost-efficient, high-throughput screening and quantitation of multi-class pesticide residue.

Here, a method and performance utilizing the Q Exactive™ hybrid quadrupole- Orbitrap™
mass spectrometer is described. It consists of a generic chromatographic method and a
full-scan data-dependent MS/MS (FS-ddMS2) mass spectrometric method with library
searching and fragment confirmation. The FS-ddMS2 approach was used to generate
calibration curves and analyze samples for targeted known compounds. In the typical
acquisition setup demonstrated here, a simple full-scan data-dependent MS/MS experiment
was associated with new preset confirmation settings for easier and faster method
development. This talk shows current status as the leading mass spectrometric technique for

high-resolution, high mass accuracy quantitative analysis.

I (horzsernrery|



L_ Abstracts of oral presentation | Chemistry Il | =

A comparative study of pesticide residues in leafy
lettuce and head lettuce

Yi-Seul Jang", Geun-Hwan Gil', Kyeong-Aa Son’,
Yang-Bin Ihm', Chan-Sub Kim', Jae-Han Shim?

"Department of Agro—-Food Safety / Agromaterial Assessment Division, NAS, RDA
2Department of Agricultural Chemistry, College of Agriculture and Life Science,
Chonnam National University ,Gwangju, korea

Leafy lettuce and head lettuce are biologically similar to each other, the occurrence
of disease and insect pest is similar. Leafy lettuce and head lettuce are simultaneously
registration of pesticides in Korea with only the efficacy test on leafy lettuce. In the case
of pesticides residue study for registration of pesticides, extrapolation is allowed for
tomato-cherry tomato, red pepper-sweet peppers and spring onion-green onion. Pesticide
residues vary greatly depending on the initial coating weight of pesticides. Amount of
pesticide residues in leafy lettuce are higher than head lettuce, because leafy lettuce is
higher surface/wight than head lettuce. In this study, we conducted a comparative residue
study for leafy lettuce and head lettuce to determine the extrapolatability between crops
and to calculate the applicable coefficient for setting the pesticide residue MRLs. The
test items are boscalid. triflumizole WP and bifenthrin. imidacloprid WP registered with
leafy lettuce (including head lettuce) in Korea. Leafy lettuce and head lettuce were
sprayed twice at intervals of 7 days, and samples were taken at 0, 1, 3, 5, and 7 days
after the last treatment. When sprayed according to guidelines on safe use of pesticides
(2 times 3 days before harvest), amount of residues in leafy lettuce was 37.6 times
higher than head lettuce for boscalid, 43.2 times higher for triflumizole, 45.2 times
higher for bifenthrin, and 39.2 times higher for imidacloprid. Regardless of the kinds of
pesticides, the pesticide residual amount in leafy lettuce was about 40 times higher than
in head lettuce. Therefore, amount of pesticide residues in head lettuce can be estimated

with residue study in lettuce to registrate pesticide and set the MRLs.

<
Hl

(ADgk

ofr

erore) EEH



£ | 2017 International Symposium and Annual Meeting of The KSPS _J

Residue analysis of picoxystrobin in oriental melon
(Cucumis melo L. var. makuwa) using gas
chromatography coupled with electron capture
detector and mass confirmation- apply to dissipation

kinetics, PHRL and risk assessment

Md. Humayun Kabir’, Md.MusfiqurRahman, A. M. Abd EI-Aty"?,
Hyung Suk Chung, Han Sol Lee, Jae—Han Shim

Natural Products Chemistry Laboratory, College of Agriculture and Life Sciences,
Chonnam National University,

1Department of Veterinary Pharmacology and Toxicology, College of Veterinary
Medicine, Konkuk University,

2Department of Pharmacology, Faculty of Veterinary Medicine, Cairo University
University of Dhaka, Bangladesh

This study was carried out to determine the residual amounts of picoxystrobin in
oriental melon (Cucumis melo L.) grown under plastic house conditions at two different
sites (site 1 and site 2, cultivated in April and September 2016, respectively). Samples
collected over 10 days were extracted using acetonitrile and salting out (using solid
sodium chloride) and purified using Florisil solid-phase extraction cartridges. The analyte
was determined using gas chromatography-electron capture detection (GC-ECD) and
field-incurred residues were verified using gas chromatography-mass spectrometry
(GC-MS). The calibration curve was linear over the range 0.02-2.0 mg/L with a
coefficient of determination of R’= 0.9998. The limits of detection and quantification
were 0.003 and 0.01 mg/kg, respectively. Recoveries, tested at three spiking levels, were
satisfactory with rates in the range 87.7-101.5% and relative standard deviations < 9.6.
The dissipation half-lives were 3.4 and 3.7 days for sites 1 and 2, respectively. Hazard
estimates obtained using hazard quotients (HQs) revealed no health risk from the
suggested pesticide application dosage when considering an adult’s body weight, oriental

melon consumption, and the accepted daily intake of picoxystrobin.
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Simultaneous quantification of methiocarb and its
metabolites, methiocarb sulfoxide and methiocarb
sulfone, in five food products of animal origin using
tandem mass spectrometry

Md. Musfiqgur Rahman®, A. M. Abd El-Aty"?, Hyung Suk Chung,
Md. Humayun Kabir, Han Sol Lee, Jae-Han Shim

Natural Products Chemistry Laboratory, College of Agriculture and Life Sciences,
Chonnam National University,

"Department of Veterinary Pharmacology and Toxicology, College of Veterinary
Medicine, Konkuk University, Seoul, Republic of Korea,

2Department of Pharmacology, Faculty of Veterinary Medicine, Cairo University
University of Dhaka, Bangladesh

A simultaneous analytical method was developed for determination of methiocarb and
its metabolites, methiocarb sulfoxide and methiocarb sulfone; in five livestock products
(chicken, pork, beef, table egg, and milk) using LC-MS/MS. Samples were prepared
using acetonitrile and salts and purified with dispersive- solid phase extraction procedure
(d-SPE). Seven point calibration curves were constructed separately in each matrix and
good linearities were observed in each matrix-matched calibration curve with coefficient
of determinants (R?) > 0.991. The limits of detection and quantification were 0.0016
and 0.005 mg/kg, respectively, for all tested analytes in various matrices. Method was
validated in triplicate at three fortification level (equivalent to LOQ, 2xLOQ, and
10xLOQ) with recovery rate ranged between 76.35 - 118.03% and relative standard
deviation (RSD) < 9.98%. The developed method was successfully applied to the
market sample and no residues of methiocarb and/or its metabolites were observed in

the tested samples.
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Search of matrix components in spinach after
QUChERS cleanup for pesticide multiresidue analysis
by mass spectrometry analyses

A. K. M. Mydul Islam”, Hyeyoung Kwon, Su-Myeong Hong,
Hyo-Sub Lee and Byeong-Chul Moon

Rural Development Administration, National Institute of Agriculture Sciences
“University of Dhaka, Bangladesh

QuChERS method has been popular in sample preparation for pesticide multiresidue
analysis owing to that it is simple and fast method compared to other existing methods.
However, there is only a little or no information of its clean up characteristics considering
matrix components are available. This study was conducted to determine the remaining
matrix ~ components in spinach extract after QuChERS clean up. Liquid
chromatography-electrospray ionization-mass spectrometry (LC-ESI-MS/MS) operated in the
both positive and negative mode was used to identify components in matrix. Fragmentation
of components was further confirmed by liquid chromatography- electrospray time-of-flight
mass spectrometry (LC-ESI-TOF MS) analysis in the positive mode. The strategies to
identify components include accurate mass spectra of parent ion, retrieving corresponding
formula by software analysis and mass spectral decomposition pattern. Many flavonoid
aglycones as well as their glycosidic derivatives were identified. The components
characteristics spectrum peaks was identified (M-H) - at m/z 315.20 (isorhamnetin), 299.10
(diosmetin), 345.30 (spinacetin), and 359.40 (jaceidin). Gas chromatography amiable
components were identified using gas chromatography-mass spectrometry (GC-MS/MS) after
compare mass spectrum peaks with National Institute of Standards and Technology (NIST,
USA) database. The result indicates the presence of phytol, fatty acids and fatty acids ester
in matrix using QuChERS method. It can be anticipated that the identification of matrix
components will help in further development of improved QuChERS clean up method.

Keywords: spinach; flavonoid; matrix components; LC-ESI-MS/MS; LC-ESI-TOF MS

IEEl (herzsernrery|



L_ Abstracts of oral presentation | Chemistry Il | =

Volatilization of Sprayed Pesticides
in Greenhouse Using a Lysimeter

DanBi Kim™*, Taek-Kyum Kim1, Yong-Duk Jin, Su-Myung Hong,
Hye Young Kwon, Jin-ho Ro, Sung-Jin Lim, Byeong-Chul Moon

National Institute of Agriculture Sciences, RDA, Wanju, Korea
'Research Policy Bureau, RDA, Jeonju, Korea

In cultivation environment, various pesticides are used and some of them could be
volatilized into the air. This could affect farmer’s health. This study was carried out to
investigate the volatilization of pesticides. The experiment was conducted in a lysimeter.
The pesticides treated in lysimeter soil were ethoprophos (5.0% GR), diazinon (34.0%
EC), alachlor (43.7% EC), metolachlor (40.0% EC), chlorpyrifos (2.0% GR),
pendimethalin (31.7% EC), carbaryl (50.0% WP), napropamide (50% WP), tebuconazole
(25.0% WP) and imidacloprid (2.0% GR). The volatilized pesticides in air were collected
by personal air sampler with PUF tube. The collected samples were extracted using
acetone in a soxhlet apparatus for 8 hours. The extracted pesticides were resoluted with
acetonitrile. It was analyzed with LC-MS/MS. For 720 hours experiment, the largest
vaporization amount of each pesticide in air was ethoprophos 15.24 ug/m’, diazinon 5.14
ug/m’, pendimethalin 2.70 ug/m’, chlorpyrifos 1.76 ug/m’, alachlor 1.40 ug/n?’,
metolachlor 1.12 ug/m’, carbaryl 0.27 ug/m’, napropamide 0.22 ug/m’, tebuconazole 0.11
ug/m’ and imidacloprid 0.05 ug/m’. The R value (coefficient of correlation) between
volatilization and vapor pressure of pesticides is higher than 0.99. Therefore, there is

high correlation between volatilization and vapor pressure of pesticides.
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Residual Behaviour of Thiamethoxam and Its
Metabolite in Pepper(Capsicum annuum)
Plant under Various Conditions

Dong Yeol Lee"?, Dong Kyu Jeong’, Jin Hyo Kim'

Divison of Applied Life Science, Gyeongsang National University, Jinju, Korea
2Gyeongnam Oriental Medicinal Herb Institute, Sancheong, Korea

Neonicotinoid insecticides are widely used controlling aphids and other sap-sucking
insects. Since these insecticides produce metabolites with toxicological relevance after
application to plants, it is necessary to study the residual characteristics of the crops
under various conditions to devise safety measures. This study was to analyze residual
changes of thiamethoxam and its metabolite clothianidin in pepper(Capsicum annum),
and then to compare residual characteristics by season(summer or winter), edible
portion(fruits or leaves), and number of spray programs(once or three times with 7-day
intervals). Thiamethoxam(10%, WG) was sprayed on pepper under greenhouse
conditions. Samples were collected randomly up to 21 days and 28 days post-application
after application during summer and winter, respectively. Insecticides were analyzed
QuEChERS extraction and LC-MS/MS detection. The biological half-life of parent
compound thiamethoxam in summer ranged 10.0 to 10.3 days and 19.8 to 23.9 days in
winter. The residue of the parent compound apparently decreased while the metabolite
residues were slowly increased, but the total amount of residues did not change. The
biological half-life of total thiamethoxam in summer ranged 11.7 to 12.6 days and 21.0
to 24.8 days in winter. It indicated that, dissipation behavior of thiamethoxam on pepper,
the residues of metabolites did not significantly affect the total residues. The study was
found residual characteristics of thiamethoxam and its metabolite were varied in the
parent compounds and their metabolites, depending on several factors (season, edible
portion, or number of sprays), and that studies of residues should be differently

approached, from different perspectives.
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Dissipation characteristics of Cyantraniliprole and
Its Metabolite in Minor Crop Millet during Cultivation

Min Woo Jung®, Jung Hak Lee, Hyejin Yu, Xiu Yuan, Jong Hwa Lee,
Jiho Lee, Yongho Shin, Sujin Baek, Da Rae Jeon, Jeong-Han Kim

Department of Agricultural Biotechnology, Seoul national University

Cyantraniliprole is an widely used insecticide during cultivation of crops such as red pepper,
green onion, cucumber, and tomato. This study investigated dissipation characteristics of
cyantraniliprole and its metabolite IN-J9Z38 in grain and straw of millet after spraying
cyantraniliprole 10.26% oil dispersion formulation. For field trial, the pesticide was treated on
4 plots respectively (40/30 days, 30/21 days, 21/14 days and 14/7 days before harvest) with
three replicates. Residues of the pesticide was analyzed by LC-MS/MS (shimadzu LC-MS 8040)
and method limit of quantitation (MLOQ) were 10 ng/g for both of compounds. The linearity
of calibration curve (r2) were >0.99 at the calibration range of 2.5-250 ng/mL. For the method
validation, 5 g of macerated grain or straw of millet was treated with standard solutions at
I0MLOQ and 50MLOQ levels. The samples were soaked with 5 mL of distilled water for 30
min and extracted with 10 mL of acetonitrile by shaking (30 min). Then, 4 g of MgSO4, 1
g of NaCl, 1 g of trisodium citrate dihydrate and 0.5 g of disodium hydrogen citrate
sesquihydrate were added into extracts, shaken for 1 min and centrifuged at 3,500 rpm for 5
min. The supernatant (1 mL) were transferred to dispersive SPE tube containing 25 mg of PSA
and 150 mg of MgSO4. The tubes were shaken for 1 min and centrifuged at 13,000 rpm for
5 min before analysis. Recovery rates were in the range of 70-120% (RSD <10%) at all spiked
levels (10MLOQ and 50MLOQ) for cyantraniliprole and its metabolite. In field study, the
residue levels of cyantraniliprole decreased in grain, while the metabolite increased over time.
In the case of straw, the residue levels of both were decreased over time. As a conclusion, our
results, it could be used as a useful data for establishing PHI (Pre-harvest interval) of

cyantraniliprole during cultivation of millet.
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Studies on Color Blending Trunk Injection Pesticides
for Preventive of Pine Wilt Disease,
Bursaphelenchus xylophilus on Pinus densifora

Minjun Kim®, Changseop Cho, Heegeun Ahn, Yongjun Kwon,
Jaeyoung Song, Jongkeun Lee, Jisoo Lim,
Jungkuk Eom, Yongoh Jang, Sang-Tae Seo’

FarmHannong Co.,Ltd.,
"Division of Forest Insect Pests & Diseases, Korea Forest Research Institute

The tree injection have been knowm as main method for pine wilt disease control.
existing tree injection chemicals can not know whether treat or not. so cost have been
wasted. therefore this study was conducted to develop a highly visible tree injection
chemicals. Blue9 and blue8 pigment dye showed highest visibility at abacectin 1.8% EC
and emamectin benzoate 2.15% EC until 31 days of treatment. there were no difference
in the effect on bursaphelenchus xylophilus and phytotoxicity on pinus densifora.
accordingly, in order to prevent the loss of the cost, it is necessary to strengthen the
selection criterion of the chemicals so that the pigment mixture product can be selected

first when selecting the tree injection.
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Development and application of Agricultural Products
Risk Assessment System (APRAS)

Min Kyoung Paik’, Chinai Choi', Byung-Jun Park, Kyongmi Chon,
Kyung-Hun Park, Byeong Chul Moon, Wook-Han Kim
Chemical Safety Division, National Institute of Agricultural Sciences, 166,

Nongsaengmyeong-ro, Iseo—-myeon, Wanju—gun, Jeollabuk—-do, Korea
"KNA Consulting Co., 314, Gwanggyojungang-ro, Suji-gu, Yongin-si, Gyeonngi-do, Korea

As the agricultural products that are detected excessively of hazardous substances such
pesticides or heavy metals occur annually, agricultural industry constantly suffered and
consumer anxiety is intensifying. Many institutions including National Institute of
Agricultural Sciences NIAS) in Korea have conducted extensive agricultural products
monitoring in order to establish standards or identify the status. However, the application
rate of monitoring data is low because a piecemeal approach to dealing with
non-compliance or screening-level risk assessment of hazardous substances is practical
in reality. Recently, NIAS has established Agricultural Products Risk Assessment System
(APRAS), which quickly and accurately predict the human risk assessment of hazardous
substance for Korean people who eat agricultural products. APRAS provide the database
of hazardous substances in agricultural products, and the integrated exposure and risk
assessment in real time. The system can reduce the time, manpower and costs, and
increase efficiency compared to existing approach. Furthermore, it is possible to perform
a more realistic and scientific assessment by applying the characteristics of Korean
people, such as intake and body weight. In the near future, it is expected to improve
the utilization of the system by supporting other institutions accurate and realistic risk

assessment results, which help rapid inter-agency response in case of crisis.
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Oxidation Products, Acute Toxicity and Estrogenic
Activity for Heterogeneous Fenton Oxidation
of Bisphenol A

Chaw Ei Htwe Maung', Il Kyu Cho?, Byung-Jun Park?,

Kyu Hyuck Chung®, Qing X. Li®, Eunsung Kan®

'Biotechnology Research Department, Ministry of Education, Kyaukse, Mandalay Division, Myanmar
ZBio Control Research Center, Jeonnam Bioindustry Foundation, 495 Immyeon-ro, Gokseong,
Jollanam-do 57510, Republic of Korea

3Department of Agro—Food Safety and Crop Protection, National Academy of Agricultural Science,
Jeonju, Jollabuk-do 55365, Republic of Korea

“School of Pharmacy, Sungkyunkwan University, Suwon, Gyeonggi-do 16419, Republic of Korea

SDepartment of Molecular Biosciences and Bioengineering, University of Hawaii, Honolulu HI 96822, USA
Texas A&M AgriLife Research Center, Stephenville TX 76401, USA

This study focused on oxidation products, acute toxicity and estrogenic activity for a
heterogeneous Fenton oxidation of bisphenol A wusing Fe304/multi-walled carbon
nanotube (MWCNT) at the selected conditions (70mgL 'BPA, 50 mg Fe304/MWCNT,
mol H,0,/mol BPA of 4, 200C, pH 4). The final effluents from the heterogeneous
Fenton oxidation of BPA at the selected conditions showed no biological toxicity when
it was analyzed using 24 h born Daphnia magna. It also resulted in negligible estrogenic
activity when the in-vivo estrogenic activity of BPA oxidation products was evaluated.
The major oxidation productions generated from heterogeneous Fenton oxidation of BPA
were 4-hydroxyacetophenone, 4-hydroxybenzoic acid, catechol and hydroquinone.
Therefore, the heterogeneous Fenton oxidation of BPA using the Fe30/MWCNT with
low dose of H,O, led to high removal of BPA with negligible biotoxicity and estrogenic
activity. It would be a potential solution for highly efficient treatment and reuse of

emerging contaminant-containing wastewater and water.
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The Development of acute toxicity test method
for Macrobrachium rosenbergii

Kwon BoWon®, Kim Jin, Ryu Seong Min,
Lee Young-Jun, Kim Joo Kyung

Safety Research Dept - Kyung Nong Central Research Institute

Domestic fallow and unused land area is approximately 160 thousands hectare, paddy
is occupied 34 percent in total fallow and unused land. We forecast that it will be
expanded continuously in future(2009, National Institute of Agriculture Sciences).
Nowadays, unused land management solution has been suggested to make the high profit
for farmers through the growing of eco-farming species in order to decrease the increase
of unused paddy. The target species are Misgurnus anguillicaudatus, Macrobrachium
rosenbergii, Eriocheir Japonicus etc., in case of Macrobrachium rosenbergii, it has
introduced in domestic and carried out farming technology development since 2012.
With the successful breed in bulk, it is known for making the 19 times more profit than
prior profit in rice. By the way, even though domestic genuses are sorted in 4 types
(1977, Korea Animal-Plant Book), Macrobrachium rosenbergii was introduced from
South Asia because domestic genuses were too small. Eventually, it could not find the
marketability. To sum up, in order to introduce the Macrobrachium rosenbergii as
eco-farming species successfully, we should check if it is safe for the agrochemicals.
Eventually, the development of acute toxicity test method should be developed first. We
are planning to develop the test method and validity with the related standard such as
OECD test guideline and EPA OPPTS 850. 1035, would like to introduce aquatic
crustacea toxicity test method and ecological data of Macrobrachium rosenbergii to

make test method for Macrobrachium rosenbergii.
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The fertilization action research of Apis mellifera
depending on the plant secondary metabolite

Kwon Bowon®, Kim Jin, Ryu Seong Min, Lee Young-Jun, Kim Joo Kyung

Safety Research Dept - Kyung Nong Central Research Institute

Synomone is one of the plant secondary metabolite that it can make a profit to both
plant and pollen vector. Synomone is one of the effective strategy to attract pollen vector
also, make the better competitiveness among plants. In case of strawberry and
watermelon, they attract Apis mellifera can attractive as pollen vector. There are paper
that if more bees are in the green house, the malformed fruit rate will be decrease and,
make higher yield(2014, Agricultural research institute). We’d like to introduce our
research plan to analyze the effect to the yield and attraction of pollen vector depending
on the Synomone as follow. First, Strawberry (Apis mellifera dependent rate — Above
50 percent). Second, Oriental melon (The highest Apis mellifera dependent rate in
curcubit vegetables). Third, Establishment of test method in apple to certify the attraction
effect of pollen vector. The number of visiting in strawberry and oriental melon, we are
planning to inspect the number of visit per unit area through OECD guidance document
No. 75 “Honeybee brood test under semi-field conditions” standard. Also for the apple,
we will verify the attraction effect via inspecting the pollen vector who visits target area
per hour. Moreover, we are planning to evaluate the safety of Synomone through

inspecting chronically affected fecundity of queen, growth condition of larva also.
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A study on the replaceability and the use
of reference chemical in ecotoxicity test

Jin-Ho Kim", Chul-Han Bae, Gwan-Seop Shin, Sung-Min Ryu', Jin Kim'

Hankooksamgong Agricultural Research Center
'Kyungnong Central Research Institute

The use of reference chemicals is mandatory testing for quality control of the test
procedure and the suitability of test organism in the safety assessment of agricultural
pesticides and industrial chemicals with environmental organisms.

The reference chemicals is recommended by test guidelines from OECD, National
Institute of Environmental Research, and Rural Development Administration. However,
pentachlorophenol sodium salt(PCP-Na) and dimethoate as a reference chemical in acute
toxicity tests in fish and honeybee classified as restricted and prohibited material.
Therefore, safe handling facility is necessary to use these materials and the replacement
of reference chemical is required to prevent the dangerous occurrence by the consistent
use for toxicity testing.

This study was conducted to find a alternative chemical with the safety of experiment.
Potassium dichromate, 3,5-dichlorophenol, Copper(Il) sulfate, which are suggested as
reference chemical in the test guideline. Acute toxicity testing of these chemicals was
performed by its single application to a carp(Cyprinus carpio), a ricefish(Oryzias
latipes), and a muddy loach(Misgurnus anguillicaudatus).

The result showed that average 48-h LC50 value for fish was 215.75 ~ 248.25 mg/L
of potassium dichromate, 2.12 ~ 2.20 mg/L of 3,5-dichlorophenol and 0.12 ~ 1.13 mg/L
of Copper(Il) sulfate. These results suggest possibility of 3,5-dichlorophenol and
Copper(Il) sulfate to use the reference chemical of the fishes because of toxicity level
and reproducibility. In addition, specific and various additional tests should be carried

out in the future.
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Development of guidance for toxicological assessment

in pesticide formulation change

Are-Sun You', Jin a Oh, Sujin Park, Youmi Jo,
Je Bong Lee, Yeon-Ki Park, Huenyoung Ha

National Institute of Agricultural Sciences

Submission of formulation change is required for change of inerts in increasing
efficacy and decreasing adverse of registered pesticides. When formulation change is
requested, data of physico-chemistry and bioavailability must be submitted, but not
toxicological data. After request of formulation change, toxicological assessment is
conducted then toxicological data is required in case of increasing toxicity. It was
difficult for pesticide companies to check whether additional toxicity data was necessary
or not because assessment criteria of formulation change is not described in RDA
directives. For resolution of these problems, guidance for assessment criteria of
formulation change in toxicological part was established. Toxicity and containing percent
of inerts before and after formulation change was checked in each inert then addition:
removement-increasedecrease of containing percent was combined. If additional toxicity
was found, additional toxicological data was required. This quidance was considered to

contribute to shortened pesticide commercialization in formulation change.

*Corresponding author : aresun@korea.kr
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Teratotoxicity study on Zebrafish Embryo
of Cartop hydrochloride

Park Soojin®, Lee jin young, Mihye Jeong', Oh Jina,
You Are-Sun, Youmi Jo, Je-bong Lee, Park Yeon-ki
Department of Agro-Food Safety & Crop Protection, National Institute of Agricultural

Science, Rural Development Administration
"Research policy bureau, Rural Development Administration

The zebrafish (Danio rerio) is a small tropical bony fish (teleost) that has emerged as
an excellent vertebrate model organism because of its high genetic homology with
humans(85% similarity), easy manipulation, short testing times(3-5 days), fast
organogenesis, transparent embryos and high number of small size embryos. This study
investigated to detect the possibility of developmental toxicity using the zebrafish against
cartop hydrochloride. Zebrafish embryo developmental toxicity were measured with the
different concentration and exposure period. As a result, lethality before hatching was
high in the concentration of 1 zM(2.74x107> mg/L) or more, and zebrafish embryos in
0-24, 0-48 hpf(hours post fertilization) group died all before hatching. The hatching and
abnormality rate of the zebrafish embryo by cartop hydrochloride was high in 0-48 hpf
group, and embryo exposed to the 0.1 xM(2.74x10° mg/L) observed general
retardation(large yolk size) and notochord formation. The effects of cartop hydrochloride
on the zebrafish embryos were proportional to the exposure concentrations and periods.
NOEC(No observed effect concentration) have been estimated under 0.01 nM (2.74x107*
mg/L).
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Toxicity evaluation and establishment
of safety reference dose of fluthiacet-methyl

Park Soojin®, Baek Changhee’, Lee jin young, You Are-Sun,
Oh Jina, Youmi Jo, Je-bong Lee, Park Yeon-ki, Lee Keong il

Department of Agro-Food Safety & Crop Protection, NAS, RDA, 1FMC Korea Ltd.

Toxicity evaluation and establishment of safety reference dose was conducted based on results
from various studies of fluthiacet-methyl(CAS No. 117337-19-6), a herbicide. The data used in
the assessment include acute toxicity(rats), subchronic (rats, mice and dog), subacute
neurotoxicity(rats), chronic toxicity(rats and dogs), combind chronic toxicity/carcinogenicity(rats),
carcinogenicity(mice), two-generation reproductive toxicity(rats), developmental toxicity (rats anf
rabbits), genotoxicity and ADME study. In ADME study, oral absorption was 55.82-62.10% and
main excretion route was feces. Major adverse effects of flutiacet-methly observed are decreased
body weight gain, effects on blood such as anemia and degeneration/necrosis of the liver.
Fluthiacet-methyl showed no neurotoxicity, reproductive toxicity, teratogenicity and genotoxicity.
Increase in the incidence of hepatocellular adenomas in male mice, exocrine pancreas cell
adenomas and islet cell adenomas in male rats were observed in carcinogenicity tests. However,
a genotoxic mechaism was unlikely to be involved in the tumor induction. Mouse liver tumor
formation include: PPARa activation, enhanced cell proliferation, selective clonal expansion and
liver tumor formation, and the MOA for hepatocarcinogenesis via PPARa activation in rodents
is not likely to occur in humans. PPARga activation, Increase plasma CCK levels and expression
of receptors CCK4 was induced pancreatic tumors(exocrine pancreas cell adenomas and islet cell
adenomas) and It was a secondary effect subsequent to liver induction via PPARag mode of
action. But based on the qualitative and quantitative differences between rat and human PPARq
and CCK receptors, rodent pancreatic tumors formed via a PPARa mode of action are not
relevant to humans. The lowest no-observed-adverse-effect level(NOAEL) in all tests was 0.1
mg/kg bw/day in an 18-month carcinogenicity study in mice. By applying a safety factor of 100
to the NOAEL, an acceptable daily intake(ADI) was established as 0.001 mg/kg bw/day. The
lowest NOAEL among subchronic(90 days and 6-weeks study), teratogenicity studies was 0.6
mg/kg bw/day in 90 days study in rats and AOEL was established as 0.0033 mg/kg bw/day.
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Exploring New Class of IGRs: Finding Hit K-222212
and Hit Optimization by Its Derivatives

Hee Nam Lim", Seok Hee Lee?, Seonghoon Kang', Yun Kyung Hwang',
Jae Young Choi?, Yeon Ho Je?, Ill Young Lee', Young Kwan Ko'

'Center for Eco-Friendly New Materials, Korea Research Institute of Chemical
Technology (KRICT)

?Department of Agricultural Biotechnology, College of Agriculture and Life Science,
Seoul National University

The currently used insecticides have been classified into insect growth regulators (IGRs),
neo-nicotinoids, pyrethroids, organophosphates, carbamates etc. The IGRs and neonicotinoids are
two major market leaders; recent environmental concerns, health risks and/or increasing resistance
limit application of the neonicontinoids. In particular, the neonicotinoids are known to disturb a
nerve system of honey bees, which makes honey bees lose their moving path. Recently, IGRs get
paid more attention due to their low toxicity. The currently used IGRs are majorly juvenile
hormone agonists (JHAs), ecdysone agonists, and chitin synthase inhibitors. Among them, the
JHAs are reported to be more efficient and safer as they are insect-specific hormone-based agents.
While the juvenile hormone antagoists (JHANs) with a different mode of action are highly
expected to be complementarily used to control insects that are resistant to JHAs, no practical
JHAN agents have been reported. Our project was inspired by the preliminary studies and
screening system to find JHAs or JHANs that are set up by Je and co-workers.f We first
screened ~10000cpds that are provided by Chemical Bank in KRICT. Consequently, a total of ten
compounds that hold JHAs or JHANs activities were identified. As a preliminary study, a
structurally novel K-222212 compound was selected and its derivatives were synthesized. With
these compounds, further in-vivo experiments for mosquitos and harmful insects have been
conducted. The experimental results will be shortly discussed. This preliminary results suggest a

new direction for development of novel insecticides.

ref) “Identification of plant compounds that disrupt the insect juvenile hormone receptor
complex”, Je, Y. H. et al. PNAS, 2015, 112, 1733-1738.
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Antifungal Activity of Maesa japonica Extracts and
Isolated Compounds against Plant Pathogenic Fungi

Jae Woo Han

Center for Eco-Friendly New Materials, Korea Research Institute of Chemical
Technology (KRICT), Daejeon 34114, Republic of Korea

Synthetic fungicides are currently used as the primary means for controlling plant
diseases. However, the intensive use of synthetic fungicides has polluted the
environment, harmed human beings, destroyed non-target organisms, and led to the
development of fungal resistance. The problems have stimulated the development of
environmentally friendly means such as biological control using plant extracts. In this
study, 220 different plant extracts have been investigated for their activity to control
seven plant diseases on rice, wheat, tomato, and pepper plants. The methanol extract
(3,000 ug/mL) of Maesa japonica (Myrsinaceae) showed 90, 83, and 75% control values
against rice blast, wheat leaf rust, and rice sheath blight, respectively. The process from
the preparation of plant materials to extraction using organic solvents was optimized. M.
japonica extract showed broad antifungal spectra against 8 plant pathogenic fungi.
Particularly, the mycelial growth of Magnaporthe oryzae was completely inhibited by
methanol extract at the concentration of 333 ug/mL. Under the activity-guided
fractionation against M. oryzae, triterpenoid saponins (maejaposides and maesasaponins)
were isolated and identified from M. japonica extracts. Maejaposide C and maesasapnin
V3 at respective concentration of 250 and 500 pg/mL exhibited >90% control values
against rice blast. The results suggest that M. japonica and saponin compounds may

contribute to the development of eco-friendly alternatives to chemical fungicides.
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Streptomyces sp. KRA329 Producing Herbicidal
Metabolites as Potential Biocontrol Agent

Young Sook Kim®, Jae Deok Kim, Young Kwan Ko and Jung Sup Choi

Eco-friendly and New Materials Research Center, KRICT

Bioherbicidal metabolites produced by Streptomyces sp. are being studied as possible
herbicides or herbicidal adjuvants to develop biological agents that are easily degradable
and environment friendly. Also, isolation and structural identification of natural
herbicidal-active compounds from Streptomyces sp. has been proved to be an effective
approach for novel lead discovery of the herbicide development.

In the course of our screening of bioherbicidal agent, about 600 different soil
actinomycete isolates were tested for control of problematic weeds in Korea. One of the
isolates, KRA329, showed strong herbicidal activity against grass species, Digitaria
sanguiinalis, Panicum dichotomiflorum, Sorghum bicolor, Echinochlia crus-galli,
Agropyron smithii and broad leaf species such as Solanum nigrum, Aeschynomene indica,
Xanthium strumarium, Calystegia japonica. The culture broth of KRA329 by foliar
application showed phytotoxic symptoms of wilting or burn-down of leaves and stunting
and finally plant death. The isolate KRA329 was identified as Streptomyces sp. based
on its 16S rRNA gene sequence and morphological characteristics. Two herbicidal
compounds, 329-M1 and 329-M2, were purified by column chromatography and high
performance liquid chromatography. By NMR and ESI-MS analysis, the two compounds
were identified as cycloheximide derivatives including glutarimide moiety. These results
suggest that Streptomyces sp. KRA329 producing bioherbicidal metabolites can be
developed as a biocontrol agent (BCA) for weed control and/or may provide as a lead

molecule for a more efficient herbicide.
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Change of responses of Colletotrichum gloeosporioides
isolated from persimmon trees to MBC and
dithiocarbamate fungicides

Hyeon Jeong An', Hee Been Na', Tae Heon Lim'"?,
Taehyun Chang?®, Janghoon Song*, and Dong Woon Lee"
"Majorof Applied Biology, Kyungpook National University

?Nousbo Co., Ltd.,

3Major of Plant Resources and Environment, Kyungpook National University

“Pear Research Institute, National Institute of Horticultural and Herbal Science.
“Corresponding author

Various isolates of Colletotrichum gloeosporioides were collected from infected fruits,
leaves, and twigs of persimmon (Diospyros kaki) orchards in Sangju (79 isolates at 2013
and 48 isolates at 2016) and Yeongdong (68 isolates at 2016) from Korea. MBC
(Methyl, Benzimidazole, Carbamates)-fungicides (carbendazim and thiophanate-methyl)
and dithiocarbamates and other relative fungicide (mancozeb and propineb) which are
registered on persimmon, were evaluated to survey of C. gloeosporioides growth
responses on fungicide-media. All isolates collected in Sangju showed inhibited
mycelium growth over 91% on medium with carbendazim (415 wg/m¢) however, one
isolate of Yeongdong showed 87.6% compared to untreated control. The sensitivity of
C. gloeosporioides isolates to thiophanate-methyl (700 ug/ml) was similar between 2013
and 2016; however, the sensitivity of isolates to mancozeb (1,500 ug/ml) and propineb
(1,500 ug/mf) were increased than that of 2013.
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Biological activity and characteristics
of new fungicide KNF1036

Hyun-Seok, Koh®, Ho-Cheol Shin, Moo-il YEO,
Cheol Jang, Ju-Kyung Kim

Central Research Institute, Kyung Nong Corporation

Various experiments were carried out to evaluate commercial value of the new
fungicide KNF1036 24% SC developed by Kyung Nong, efficacy and the phytotoxicity
against major crop diseases in Korea were evaluated. In order to confirm the
characteristics of KNF 1036 24% SC, the optimal treatment time, duration time of
curative effect and treatment effect were examined against the marssonina blotch in
apple. we conducted the evaluation of the effect and the phytotoxicity against 19 crop
diseases including persimmon. As a result, KNF 1036 24% SC showed comparable
efficacy each crop disease to the competing fungicide used in the field, and no
phytotoxicity. in the test res ults against marssonina blotch in apple KNF 1036 24% SC
showed excellent effect from mid May to early June, and its effect lasted about 30 days
when KNF1036 24% SC was treated in mid May. Additionally, in order to evaluate
KNF1036 24% SC efficacy against resistant strains(C. acutatum 4 species, C.
gloeosporioides 7 species), the mycelial growth inhibition effects on Colletotrichum
acutatum(12 species), and Colletotrichum gloeosporioides(20 species) were examined. As
a result, KNF 1036 24% SC effect on Strobilurin resistant strains showed the same

inhibitory effect on mycelial growth with that of the Azoxystrobin, strobilurin fungicide.
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Fumigation effects of Paladin®
on trees after forest tending works

Dae-Hong Lee'", Jin-Won Seo', Won-Seok Choi', Tae-Ki Ha',
Cheol Jang', Ju-Kyeong Kim', Dong-Geun Lee?

Central Research Institute, Kyung Nong Corporation
2Yangsan National Forest Station, Southern Regional Office of Forest Service

Originally developed as a methyl bromide replacement, dimethyl disulfide (DMDS;
Paladin®) has demonstrated consistent performance as a broad spectrum soil fumigant
used for the control or suppression of nematodes, various soil-borne plant diseases and
weeds. DMDS was registrated as a soil fumigant and forest fumigant in 2015. Korea
Forest Service is recently focused on forest tending works. The purpose of forest tending
works is not only maintaining ecologically stable forest stand structure but also
developing commercial forest. This study was conducted to investigate the effects on
pine wilt nematode(Bursaphelenchus xylophilus) and japanese pine sawyer (Monochamus
saltuarius) in trees after forest tending work.

Fumigation took placed at over 20m’ and investigated the effect of nematode, pine
sawyer and VOC according to the type of covering materials(PE tarpaulin, PVC sol).

After fumigation during 14 days, Paladin showed 100.0% mortality to pine wilt
nematode and pine sawyer. And there was no significant diffent effect between PE
tarpaulin and PVC sol. VOC concentration was higest shortly after treatment and
decreased after covering the PE tarpulin/PVC sol. And paladin gas was perfectly

eliminated 7 days after removal of covering meterials and trees.
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Insecticidal Susceptibility of Western Flower Thrips,
Frankliniella occidentalis (Thysanoptera: Thripidae)
of Horticultural Crops in Gyeonggi Area

Young-Su Lee", Hyun-Ju Lee, Soon-Sung Hong, Chang-Sung Kang

'Department of Agricultural Biology, Gyeonggi-do Agricultural Research and Extension Services

This study was conducted to monitoring the insecticidal susceptibility of Western
flower thrips, Frankliniella occidentalis, damaging the horticultural crops in Gyeonggi
area. Bioassay was conducted under laboratory and greenhouse conditions using
commercial insecticides being used for the control of thrips at their recommended
concentrations.

Neonicotinoid insecticides, especially acetamiprid SP, clothianidin SC, imidacloprid
WP and thiacloprid WG were not toxic to F. occidentalis collected from horticultural
crops. However, F. occidentalis collected vegetable greenhouse was very susceptible to
the acetamiprid + spinetoram SC, clothianidin + spinetoram SC and methoxyfenozide +
spinetoram SC which showed the control value over 90%. In greenhouse test, spinetram
(5%) WG that had showed 100% of mortality to F. occidentalis in laboratory test also
showed 87.4, 88.0, 98.3% of control values on 3, 6 and 9 days after treatment, while
imidacloprid (10%) WP showed below 44% of control value.

Excepting the insecticide of spinosin or pyrrole class, there was a little class of
insecticides for the effective control of F. occidentalis in horticultural crop areas.
Considering all the results in this study, spinosin insecticides including over 4 and 10%
of spinetoram and spinosad, and pyrrole insecticide including over 5% of chlorfenapyr
should be recommended for the effective control of F. occidentalis, damaging the

horticultural crops in Gyeonggi area.

KEY WORDS : Frankliniella occidentalis, Insecticidal resistance, Control
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Synthesis and Development of A New Selective
Ryanodine Receptor Modulator Insecticide

Young-Bin Kwon®, Won-Hyung Lee, Joo-Kyung Kim, Hyeong-Min Kim

Central Research Institute, Kyung Nong Co., Kyungju 780-110, Korea.

Ryanodine receptor modulator insecticides are recently developed by modifying the
structure of the natural product ryanodine and these mode of action is known to inhibit
ryanodine receptor, calcium-induced calcium release channel. Ryanodine combines with
the non-aqueous portion of the receptor that is distributed in nerve and muscle cells, so
that it cause muscle contraction and inhibition of feeding activity of insects by disturbing
the interaction between nerves. Insecticides in this group specially have strong effect on
larvae of lepidoptera and low toxicity on mammals.

The purpose of this study is to synthesize and develop new compounds for selective
modulator of insect ryanodine receptors. A series of pyrazole amide derivatives
possessing carbamate linker instead of anthralinic amide have been synthesized. Their
biological activities against various harmful insects and safeties for beneficial insects
including honeybee have been evaluated. A compound having the strongest activity is
selected and its commercialization is in progress with other tests, including toxicity and

formulation.
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Herbicidal Activity of Metazosulfuron against
Sulfonylurea-Resistance Perennial Weed in Greenhouse

Kye-Hwan Lee", Kyung-Hyun. Kim, Duk-Hwan Kim,
Cheol Jang, Ju-Kyung Kim

Kyung Nong Corporation

This study was conducted to investigate weed control of Metazosulfuron against
resistant biotype on sulfonylurea(SU) herbicides such as Scripus. joncoides, Sagittaria
Trifolia, Scirpus planiculmis at the greenhouse. Imazosulfuron and Metazosulfuron were
tested. Scripus. joncoides(Gyeong-ju biotype, Pohang biotype), Sagittaria Trifolia
(Geoncheon biotype, Pohang biotype) and Scirpus planiculmis(Sesan biotype, Gunsan
biotype, Bosung biotype, Youngam biotype) were used as perennial weeds in this study.
Imazosulfon showed not good herbicidal efficacy against Scripus. joncoides(Pohang
biotype), Sagittaria Trifolia(Pohang biotype) and Scirpus planiculmis(Sesan biotype), but

Metazosulfuron showed excellent herbicidal efficacy against all of perennial weeds.
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Responses of Colletotrichum gloeosporioides isolated from persimmon trees in Sangju
and Yeongdong to Qoi and DMI-fungicides

Hyeon Jeong An', Hee Been Na', Tae Heon Lim"%, Taehyun Chang’, Janghoon Song®,

Dong Woon Lee"

"Major of Applied Biology, Kyungpook National University, “Nousbo Co., Ltd.

*Major of Plant Resources and Environment, Kyungpook National University

*Pear Research Institute, National Institute of Horticultural and Herbal Science. *Corresponding
author / 230
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Survey on Wintering and Sore Scattering of Ginseng Gray Mold using Modified
Botrytis Selective Media

Park Kyeong Hun*, Lee Sung Woo, Lee Seung Ho, Hwang Yun Mi, Nam Yun ho,

Myeong Kyung Sun, Shin Jae Eun

National Institute of Horticultural and Herbal Science, Ginseng Division / 231
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3-Carvomenthenone and Its Structural Analogues Show Insecticidal Efficacy against
Plodia interpunctella and Tribolium castaneum

Jun—Hwan Parkl*, Ye-Jin Jeon', Sang-Guei Lee?, Hoi-Seon Lee!

"Department of Bioenvironmental Chemistry, Chonbuk National University

2Crop Protection Division, National Academy of Agriculture Science, Rural Development
Administration / 236
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Differential Transcription Profiles of Diamondback Moth Larvae Following
SublethalTreatment of Five Different Insecticides

Yue Gao', Kyungmun Kim', SiHyeockLee !

"Department of Agricultural Biotechnology, Seoul National University, Seoul, Republic of Korea

’Research institute for Agriculture and Life Science, Seoul National University, Seoul, Republic
of Korea / 238
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Evaluation of 3,7-Dimethyl-2,6-octadienal and Its Derivatives as Mite Indicator and
Acaricidal Agents against Haemaphysalis longicornis and Dermatophagoides spp.
Hoi-Seon Lee"

Department of Bioenvironmental Chemistry, Chonbuk National University / 239

(P-100)

Food Protective Effects of 3—-Methylbenzaldehyde Derived from Myosotis arvensis
and Its Analogues Associated with Color Change against Stored Food Mites
Hoi-Seon Lee"

Department of Bioenvironmental Chemistry, Chonbuk National University / 240

(P-101)

Insecticidal activities of essential oils derived from Cinnamomum sp. barks and their
components against Ricania sp. (Homoptera: Ricaniidae)

Myung-Ji Leel*, Min-Seung Kang', Sang-Min Lee?, Sang-Guei Lee’, Hoi-Seon Lee!
'Department of Bioenvironmental Chemistry, Chonbuk National University

2School of Chemical Engineering, Chonbuk National University

3Crop Protection Division, Rural Development Administration / 241

(P-102)

Insecticidal toxicities of carvacrol and thymol derived from 7Thymus vulgaris Lin.
against Pochazia shantungensis Chou & Lu.

Jun—Hwan Park!’, Na-Hyun Lee?, Sang-Guei Lee’, Hoi-Seon Lee'

"Department of Bioenvironmental Chemistry, Chonbuk National University

2School of Chemical Engineering, Chonbuk National University

3Crop Protection Division, Rural Development Administration / 242
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Isolation and Identification of a 2,4-D butyl ester—-degrading Enterobacter sp. M11-3
In-Hong Jeong*, Se-Keun Park, Bueyong Park, Sang-Bum Lee, Yongzhe Zhu'

Crop Protection Division, National Institute of Agricutural Science, RDA, Korea

College of Chemistry and Pharmaceutical Science, Qingdao Agricultural University, Qingdao,
China / 243
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New Available Quarantine Technology for Application of Ethyl Formate

Jeong-Oh Yangl*, Young-Rong Park!, Min-Goo Park!, Yonglin Ren?, Hoe-Geun Kim?,
Byung-Ho Lee*

!Animal and Plant Quarantine Agency (QIA), Republic of Korea, Murdoch University, Australia
3Safefume Inc. Republic of Korea

*Gyeongsang National University (GNU), Republic of Korea / 244
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New Quarantine Trials for Using Liquid Ethyl Formate with Nitrogen Application on
Imported Citrus Fruits Cost Effectiveness and Worker Safety

Jeong-Oh Yangl*, Hye-Min Kiml, Young-Ju Parkl, Min-Goo Parkl, Yonglin Ren2,
Hoe-Geun Kim®, Byung-Ho Lee!

'Animal and Plant Quarantine Agency (QIA), Republic of Korea

Murdoch University, Australia, “Safefume Inc. Republic of Korea

*Gyeongsang National University (GNU), Republic of Korea / 245
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Effects of Paclobutrazole on the Composition of Phytosterols and Selected
Terpenoids in Perilla frutesecens lLeaves

Do-Hyung Lim, Da-Som Lim, Yun-Sun Kwak, So-Hyun Joo, Young-Soo Keum

120 Neungdong-ro, Gwangjin—-gu, Seoul 05029, Department of Crop Science, Konkuk
University. / 257
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The Plant Growth Stimulation Effect of Geraniol on Spinach and Preparation of Its
Emulsified Solution with Cyclodextrin

Su-Hyun Shinl‘*, Yun-Won Jung!, Deuk-Yeong Lee?, Dong-Kyu Jeong?, Seung-Heon Kong?,
Jin-Hyo Kim'

'Department of Agricultural Chemistry and FSE, Institute of Agriculture & Life Science(IALS),
Gyeongsang National University, Jinju, Republic of Korea

Division of Applied Life Science, Gyeongsang National University, Jinju, Republic of Korea /
258
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Achieving Fast, Efficient Separations in Environmental
Applications using Superficially Porous Particle Column
Technology

Frances Carroll, Sharon Lupo, Shun-Hsin Liang,
Justin Steimling, Ty Kahler

Restek Corporation

Superficially porous particles (SPP) have been proven to provide fast and efficient
separations. These particles feature a solid, impermeable core enveloped by a thin,
porous layer of silica that decreases the diffusion path and reduces peak dispersion.
When combined with highly selective stationary phases, the result is significant
improvements in efficiency and sensitivity over fully porous particles (FPP) of similar
dimension. With Raptor LC columns, Restek chemists became the first to combine the
speed of superficially porous particles (SPP) with the resolution of highly selective
USLC® technology. This new breed of chromatographic column allows you to more
easily achieve peak separation and faster analysis times without expensive UHPLC
instrumentation. The versatility of these columns makes them ideal for a variety of
environmental applications. Restek LC columns offer the speed of superficially porous
particles with the resolution of the highly selective stationary phases, allowing peak
separation and faster analysis times to be achieved without expensive UHPLC

instrumentation.
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Characteristics of Residual Pesticides Reducing by
Processing Methods in Immature Citrus

Dae-Woon Kim", Jung-Min Lee’, Su-Mi Kim, Yeong-Rim Kim,
Ju-Tae Park, Seok-Hee Jin, Gyu-Kwang Hwang, Dong-Soon Kim'

National Agricultural Products Quality Management Service, Jeju Provincial Office
"Faculty of Biotechnology, College of Applied Life Science, Jeju National University

We tested pesticide residues in 112 samples of immature citrus products for using as the
baseline data about the safety management system. Because the immature citrus fruits are
known to be healthy foods, and recently being sold in Korea as a new agricultural
product-putgyul. The 60 citrus fruits that was based on the harvesting time and regional
distribution were collected in the field. The 40 citrus products and 12 kinds of citrus
beverages were purchased in the market. So, a total of 112 samples were analyzed for
residual pesticides. The 320 pesticides were determined by multi-residue method, especially
Mancozeb and Propineb which are most commonly used in citrus fruits were analyzed by
the improved method of the Dithiocarbamates Rapid Quantitation(patent).

As a result, 30 kinds of pesticide residues were detected in the immature citrus fruits. In
some citrus beverages, Carbendazim was detected in trace amounts, but there were no
products exceeding the MRL.

Moreover, to provide the basic data on the safety to consumers and processing companies,
we analyzed the trend of residual pesticide reduction during processing of the immature citrus
fruit products. The citrus samples with pesticides were analyzed after 3 washing and 2
juicing methods. As a result, 11 pesticides were showed decrease by 16.7~100% in the
washing method and 16.0~94.0% in the juicing method(extract whole citrus) and especially,
all the pesticide residues that were detected tended to decrease in the juicing method(extract
after removing citrus peel).

Therefore, it is concluded that the pesticide residues in the immature citrus fruits, which
were suspected of safety problems, were safe. Even so, it is the best to eat after sufficient
washing. Overall, it could be possible to provide safety management data to producers and
processing companies if the residual pesticides are constantly monitored.

Key Words: Immature Citrus(Putgyul), Multi-residue analysis, Dithiocarbamates
E-mail: vvadda@korea.kr, Tel +82-64-728-5281
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Comparison on the Reducing Efficiency of Detergents
for Chlorfenapyr Residue in Sweet Persimmon

Ji-Yeon Bae',*, Yeong-Kyeong Choi', Dong-Kyu Jeong?,
Deuk-Yeong Lee?, Jin-Hyo Kim'
"Department of Applied Life Chemistry, Institute of Agriculture & Life Science(IALS),

Gyeongsang National University, Jinju, Republic of Korea
ZDivision of Applied Life Science, Gyeongsang National University, Jinju, Republic of Korea

This study was carried out to investigate thechlorfenapyrreduce effectwith detergents
(water, ethanol, acetic acid, ethylene glycol, polyethylene glycol 4000 and Tween®
20).Thechlorfenapyr residue analysis carried out gas-liquid chromatography - electron
capture detector (GLC-ECD).Water, 1% ethanol, 1% acetic acid, 1% ethylene glycol,
0.2% poly ethyleneglycol 4000 and 0.2% Tween®20 for the comparison of the washing
efficiency. They effectively reduced upto 60% of the residue in sweet persimmon. As
a result,1% ethanol and 0.2% Tween® 20 werethat was identified effective agents for

the residue in sweet persimmon.
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Determination of the QUEChERS method for residual
127 pesticides in perilla leaf, by the HPLC/MS/MS

Ji-Hwan Song*, Hyeon-A Lee, Dan-Bi Kim, Su-Myung Hong,
Hye-Young Kwon, Hyo-Sub Lee, Byeong-Chul Moon

Department of Agro-Food Safety / Chemical safety division, NAS, RDA

In this study, the QUEChERS method and HPLC/MS/MS was used to analysis the
pesticide residues in perilla leaf. The QuEChERS (Quick, Easy, Cheap, Effective,
Rugged and Safe) multi-residue method has been receiving a lot of attention for the
clean up method and the fast extraction of residual pesticide analysis. Each sample was
treated with AOAC 2007.01 QuEChERS method and analyzed HPLC/MS/MS. Also,
matrix-matched  standard  calibration was used for quantitative analysis.
Triphenylphosphate (TPP) as internal standard material was used to validate the detection
ability of an instrument. In recovering experiment, the 127 pesticides were spiked at two
levels of 0.01 and 0.1 mg/kg in samples. The 102 pesticides of the 127 pesticides were
within the normal range in recovery (70% to 120%) and RSD value (below 20%). So,
the most pesticides were within the normal range except for some pesticides. The results
showed that using QuEChERS method and HPLC/MS/MS could be applied to

multi-residue analysis of pesticides in perilla leaf.
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Development of Analytical Method for Flusulfamide
Residues as Benzenesulfonamide Fungicide in Major
Agricultural Commodities

Kyung-Geun Ahn'", Haeun Joo?, Heeju Kwon?, Juyoung Jeong?,
Gi-ppeum Kim?, Young-Sun Hwang®, Won-Kap Yun',
Young Deuk Lee*, Myoung-Gun Choung?

'Gyeongbuk Institute for Marine Bioindustry, Uljin 36315, Korea,

2Dept. of Herbal Medicine Resource, Kangwon National Univ., Samcheok 25949, Korea,
3Dept. of Biology, Univ. of Texas-Arlington, Arlington, TX 76019, USA,

“Division of Life and Environmental Science, Daegu Univ., Gyeongsan 38453, Korea

An analytical method was developed using HPLC-UVD/MS to precisely determine the
residue of flusulfamide, a benzenesulfonamide fungicide used to inhibit spore
germination. Flusulfamide residue was extracted with acetone from representative
samples of five raw products which comprised apple, green pepper, Kimchi cabbage,
hulled rice and soybean. The extract was diluted with large volume of saline water and
directly partitioned into dichloromethane to remove polar co-extractives in the aqueous
phase. For the hulled rice and soybean samples, n-hexane/acetonitrile partition was
additionally employed to remove non-polar lipids. The extract was finally purified by
optimized Florisil column chromatography. On an octadecylsilyl column in HPLC,
flusulfamide was successfully separated from co-extractives of sample, and sensitively
quantitated by ultraviolet absorption at 280 nm with no interference. Accuracy and
precision of the proposed method was validated by the recovery experiment on every
crop samples fortified with flusulfamide at 3 concentration levels per crop in each
triplication. Mean recoveries ranged from 82.3 to 98.2% in five representative
agricultural commodities. The coefficients of wvariation were all less than 10%,
irrespective of sample types and fortification levels. Limit of quantitation(LOQ) of
flusulfamide was 0.02 mg/kg as verified by the recovery experiment. A confirmatory
method using LC/MS with selected-ion monitoring technique was also provided to
clearly identify the suspected residue.
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Development of Forchlorfenuron Residues in
Agricultural Commodities Using HPLC-UVD/MS

Haeun Joo', Kyung-Geun Ahn?, Heeju Kwon', Juyoung Jeong',
Gi-ppeum Kim', Young-Sun Hwang®, Won-Kap Yun?,
Young Deuk Lee*, Myoung-Gun Choung®

'Dept. of Herbal Medicine Resource, Kangwon National Univ., Samcheok 25949, Korea,
2Gyeongbuk Institute for Marine Bioindustry, Uljin 36315, Korea,

3Dept. of Biology, Univ. of Texas—Arlington, Arlington, TX 76019, USA,

“Division of Life and Environmental Science, Daegu Univ., Gyeongsan 38453, Korea

Forchlorfenuron is a kind of plant growth hormone that is currently utilized to
accelerate cell division, expand cell volume and promote organ formation and protein
synthesis. This experiment was conducted to establish a determination method for
forchlorfenuron residues in crops using HPLC-UVD/MS. Forchlorfenuron residue was
extracted with acetone from representative samples of four raw products which
comprised apple, mandarin, green pepper, and Kimchi cabbage. The extract was diluted
with large volume of saline water and directly partitioned into dichloromethane to
remove polar co-extractives in the aqueous phase. The extract was finally purified by
optimized Florisil column chromatography. On an octadecylsilyl column in HPLC,
forchlorfenuron was successfully separated from co-extractives of sample, and sensitively
quantitated by ultraviolet absorption at 265 nm with no interference. Accuracy and
precision of the proposed method was validated by the recovery experiment on every
crop samples fortified with forchlorfenuron at 3 concentration levels per crop in each
triplication. Mean recoveries ranged from 75.2 to 94.4% in four representative
agricultural commodities. The coefficients of variation were all less than 10%,
irrespective of sample types and fortification levels. Limit of quantitation(LOQ) of
forchlorfenuron was 0.02 mg/kg as verified by the recovery experiment. A confirmatory
method using LC/MS with selected-ion monitoring technique was also provided to

clearly identify the suspected residue.
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Development of Rapidly Detection Kit Poisoning to
Organophosphate Pesticide
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Jin-Jong Bong', Hyun-Jeong Jun', Dae-Woo Son’,
Yang-Chan Park', Won-Bo Shim?, Min-Kyu Park?
HRA| 57 HtE 62, CHEDHSID ARHHER 3120 @4IAHIO|Q
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TREDAMXX}: A9 (wbhshim@gnu.ac.kr), B3 (mkparkdau@gmail.com)

Pesticide need the improvement of human life, but overexposure of pesticide would
be harmful to health. Specially, organophosphate chemicals were used as nerve gas such
as Sarin, Soman, and VX agent. Social chaos also can be induced by nerve agents as
terrorism weapon. Thus, various diagnostic kit should be performed to development for
detecting the pesticide poisoning rapidly. Thus, we’re carrying out the development of
Immuno-Sensor kit and Bio-tube kit for detecting the exposure of organophosphate in
human. Our goals are to detect a below 10ppm of LOD (limit of detection) for

organophosphate and estimate the exposure state within 10min.

Key Words : Organophosphate, Diagnostic kit
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Dissipation of Triazole Fungicides during Kimchi
Processing made in Korean Cabbage

Jun-Sang Ryu’, Jeong-In Hwang, Sang-Hyeob Lee, Se-Yeon Kwak,
Min-Su Kang, Seong-Hyun Hong, Ja-Gun Kang, Jang—-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea

This study was carried out to calculate the processing factors of triazole fungicides in
Kimchi made in Korean cabbage. Hexaconazole and myclobutanil were sprayed 3 times
at interval of 7 days prior to harvest day on Korean cabbage. Harvested Korean cabbage
was washed by tap water for 30 secs, brined with 10% salt solution for 30 mins, and
fermented during 14 days under condition of room temperature and 21 days at Kimchi
refrigerator, respectively. Residue amounts of the pesticides in raw and processed
products of Korean cabbage were analyzed using a GC-ECD. Their initial residues in
Korean cabbage were 1.51 mg/kg for hexaconazole and 3.44 mg/kg for myclobutanil.
The residue amounts of hexaconazole and myclobutanil in Korean cabbages were
dissipated by up to 65.4-70.5% and 40.2-54.6%, respectively, through washing and
brining. During fermentation, dissipation rates of myclobutanil were 78.3 under room
temperature and 69.3% at Kimchi refrigerator, and hexaconazole was 94.4% both of
fermentations. Processing factors of pesticides in processed Korean cabbage were
calculated 0.32-0.06 for hexaconazole and 0.54-0.23 for myclobutanil, respectively.
When processing factor is low, the residue amounts of processed products has been more
removed compared with the initial residues. This results indicated that dissipation rates
of hexaconazole is higher than myclobutani during Kimchi processing, there are many
environmental factors affecting residue amounts. Overall, process and fermentation
processing of Kimchi can give a significant dissipation effect above 69.0% on tested
triazole pesticides in Korean cabbage.

Keywords : Hexaconazole, Kimchi, Korean cabbage, Myclobutanil, Processing factor.

Corresponding author E-mail : jekim@knu.ac.kr
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p P11
Dissipation Pattern of Flubendiamide on Jujube Fruits
for Establishment of Pre-Harvest Residue Limits

Seung Woo Eun’, Joo Yeong Byeon, Min Hye Kim,
Su Bum Heo, Ga Ram Yu, Sang Hyun Sohn

Chemical Residue Team, CRI Global Institute of Toxicology, Croen Inc.

This study was performed to investigate dissipation pattern of Flubendiamide in jujube
fruits, and to suggest the pre-harvest residue limits (PHRLs) based on their dissipation
patterns and biological half-lives. The Flubendiamide was sprayed on jujube trees in two
different fields at standard dose. The samples for analysis were harvested at 0 (2hr), 1,
3,5,7, 10 and 14 days after the treatment of Flubendiamide, and analyzed by a HPLC
equipped with DAD (UV 210 nm). The method limit of quantification (MLOQ) was 0.01
mg/kg for the analysis of Flubendiamide in jujube fruits. The recovery ranged from
75.1% to 101.8% on jujube fruits. Residual amounts of Flubendiamide in jujube fruits
were 0.18 ~ 0.61 mg/kg in field 1 and 0.12 = 0.19 mg/kg in field 2. The biological
half-lives of Flubendiamide were 7.5 days in field 1 and 23.5 days in field 2. Therefore,
the PHRLs of Flubendiamide is recommended as 1.18 mg/kg on jujube fruits for 10 days

before harvest.

Key Words : Flubendiamide, Jujube, Pre-Harvest Residue Limits(PHRLs), Dissipation

pattern
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Effect of Cuticular Waxes and Fungicide Systemicity
on Penetration of Azoxystrobin and Chlorothalonil
into Apples

Jeong-In Hwang®, Da-Rong Seok and Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea

Penetrative behaviors of fungicides systemic azoxystrobin and non-systemic
chlorothalonil into apples were assessed with impacts by cuticular waxes of apples and
systemic properties of fungicides. Wax-intact and -removed apples were immersed in
diluted solutions of the fungicides and divided into washed and unwashed groups with
running tap water. Apple samples collected at 1, 24, and 48 h after incubation were
separated into four parts before analysis of fungicides: peel, pulp-1, pulp-2, and pulp-3.
Most azoxystrobin residues (70.7 - 86.4%) in wax-intact apples were present in peels and
were higher in pulp parts closer to peels. After removal of cuticular waxes, azoxystrobin
concentrations in pulps were 2 times greater than those for wax-intact apples. Although
washing apples with running tap water reduced 52.3 - 69.2% of azoxystrobin residues,
the residues in pulps were still determined at similar concentrations before and after
washing. On the other hand, chlorothalonil residues for all apple samples were
determined in peels only regardless of wax removal and/or washing treatment, and 84.5
-91.1% of the residues were removed from peels by washing. These results indicate
how physicochemical properties of both fungicides could be influence their penetration

behaviors through cuticular waxes of apples.

Keywords : Azoxystrobin, Chlorothalonil, Fungicide Penetration, Cuticular wax

Corresponding author : E-mail - jekim@knu.ac.kr
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Establishment of hpRNAIi for analysis of
entomopathogenic fungal virulence-related genes

Sihyeon Kim®, Se Jin Lee,Jong Cheol Kim, Jae Su Kim

Department of Agricultural Biology, Chonbuk National University, Korea

Entomopathogenic Beauveria bassiana has been used as an effective biological control
agent for long times, however little information about how it works in the pathogenesis
in terms of epizootiology is available in this research field. Herein in a previous our
study, complex I intermediate-associated protein 30 (CIA30) and autophagy protein
(4tg22) genes were predicted to be strongly involved in the virulence of B. bassiana
JEF-007. The CIA30 gene is a complex I (NADH-ubiquinone oxidoreductase) early
assembly factor that is involved in the first step of electron transfer chain in inner
mitochondrial membrane. The Azg22 has an important self-degradation mechanism to
balance energy source in response to nutrient stress and in development. RNA
interference (RNAi) technique can be used as a tool for determining gene function in
filamentous fungi. To determine a fungal virulence-related genes in entomopathogenic B.
bassiana JEF-007, CIP30 and Atg22 genes were used to knockdown by hpRNAi. We
used the hairpin RNA (hpRNA) with SODI intron in pCAMBIA1302 vector for the
silencing of two genes in JEF-007. This work provides a strong platform for future
functional genetic studies of bean bug-pathogenic B. bassiana; the genes putatively
involved in fungal virulence should be experimentally validated by knock-down in future

studies.

Keywords: Autophagy protein, Beauveria bassiana, complex I intermediate-associated

protein 30, hairpin RNA, RNA interference
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Establishment of Residue Analysis Method of

Etoxazole in Mandarin with HPLC

Eun-Jung Hwang®, Kyu-Won Hwang, Min-G iKim, Chae-Ho Jeon,
Dong-Wook Kim, Ji-Young Shim, Joon-Kwan Moon

Department of Plant Life and Environmental Sciences, Hankyong National University,
Anseong 17579, Korea

This study was carried out to establish a single residue analytical method for
determining insecticide etoxazole residues in mandarin. Analytical procedure for residue
analysis were optimized with extraction, partition and purification with analysis by
HPLC-PDA. In optimized condition, samples were extracted with acetonitrile (100 mL)
containing 1N NaOH and partitioned with hexane (70 mL X 2 times). Purification with
florisil SPE cartridge was done with washing 8 mL of hexane, collecting 10 mL of
acetone/hexane (10:90, v/v). LOD (Limit of Detection) of etoxazole was 1.0 ng, and
excellent linearity (R’=0.9999) was achieved. LOQ (Limit of Quantitation) was 0.02
mg/kg in mandarin. Recoveries were measured at two fortification levels (10 LOQ and
50 LOQ) on mandarin samples and were 93.0 = 3.9 % and 83.0 = 7.1 % and coefficients
of variation (CV) were less than 10% which showed good recovery and reproducibility.

As a results, a single component analysis method of etoxazole was established.
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Establishment of Residue Analytical Method
of Fludioxonil in Paprika

Chae-Ho Jeon”, Kyu-Won Hwang, Eun-Jung Hwang, Min-Gi Kim,
Dong-Wook Kim, Ji-Young Shim, Joon-Kwan Moon

Department of Plant Life and Environmental Sciences, Hankyong National University,
Anseong 17579, Korea

A single analysis method of fludioxonil in paprika was developed. The analytical
procedures were optimized using different extraction, partition solvent, and purfitication
method by analyzing with HPLC-VWD. After optimizing procedures sample was
extracted by acetone, partitioned with dichloromethane (DCM) (100 mL + 50 mL), and
purified with SPE-NH2 cartridge by collecting 10 mL of ethyl acetate/hexane(50/50, v/v)
elution after washing 10 mL of ethyl acetate/hexane(30/70, v/v). Good linearity was
achieved from 0.1 to 10.0 mg/kg of fludioxonil standard solutions. (R?> = 1.0000) The
limit of detection was 1.0 ng(S/N> 3), and limit of quantitation(LOQ) was 0.02 mg/kg.
Recovery rates from paprika fortified at the level of 10 LOQ and 50 LOQ were 98.7
+ 2.8% and 89.2 £ 0.9%, respectively. As a results, a single residue analysis method

of fludioxonil was established
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Establishment Residue analysis method of boscalid
in paprika with HPLC-VWD

Min-Gi Kim", Kyu-Won Hwang, Eun-Jung Hwang, Chae-Ho Jeon,
Dong-Wook Kim, Ji-Young Shim, Joon-Kwan Moon

Department of Plant Life and Environmental Sciences, Hankyong National University,
Anseong 17579, Korea

A single residue analytical method for detecting boscalid residue in paprika with high
performance liquid chromatography (HPLC) was developed. For residue analysis in
paprika, the procedures involved extraction with acetone, partition with solvent,
purification with SPE cartridge were optimized, and analysis were done by HPLC. The
partition efficiency with dichloromethane/hexane (20:80, v/v) 100 mL was 100 £+ 2.2%.
Purification with SPE-FL cartridge was done with washing 10 mL of ethyl
acetate/hexane (5:95, v/v), collecting 10 mL of ethyl acetate/hexane (30:70, v/v). The
recovery rate for SPE was 99.5 + 3.4%. The limit of detection (LOD) was 0.5 ng, and
limit of quantitation (LOQ) were 0.02 mg/kg for paprika. Standard calibration curve
shows linearity from 0.1 mg/kg to 10.0 mg/kg (R* = 0.9999). Analytical method was
established with a recovery rate of 107.4 £ 2.1% (10 LOQ) and 97.8 + 0.3% (50 LOQ)

by combining procedure.
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Evaluation of Sources of Irreproducibility of Retention
Indices under Programmed Temperature Gas
Chromatography Conditions

Il Kyu Cho', Liejun Wu?, Yanjie Li%, Guangxiang Zhang®, Qing X. Li?

"Bio Control Research Center, Jeonnam Bioindustry Foundation, 495 Immyeon-ro,
Gokseong, Jollanam-do 57510, Republic of Korea

?Department of Molecular Biosciences and Bioengineering, University of Hawaii at
Manoa, Honolulu, HI 96822, USA

®Biostatistics and Data Management Core, John A. Burns School of Medicine,
University of Hawaii at Manoa, Honolulu, HI 97813, USA

Retention index under the programmed temperature gas chromatography (PTGC)
conditions (IT) is widely accepted despite of its unsatisfactory reproducibility. Effects of
heating rate (1rT), stationary liquid film thickness (df), inlet pressure (pi), initial
temperature (To) and polarity of stationary phase (sp) on IT reproducibility were studied
in the present work. We found that excellent reproducibility and regularity of IT values
are obtainable at conditions of relatively low To and relatively high rT and pi, as well
as use of quality thick-film column under an operation in a single-retention behavior
region (i.e., cubic equation model region). Most solutes were eluted in the dual-retention
behavior region under the commonly used conditions described in the literature (i.e.,
relatively high To and relatively low rT for thin-film columns). The IT reproducibility
under the optimum condition was approximately 37 times better than that under the
commonly used conditions. The present work further validated the concept about dual-
and single-retention behaviors of solutes in PTGC and proposed a principle to improve

IT reproducibility.
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Fluthiacet-methyl2| 73N TIIQ} 47| LE5E AS

Fluthiacet—-methyl (CGA-248757, KIH-9201, [[2-chloro—4-fluoro-5[(tetrahydro—
3-oxo—1H,3H-[1,3,4]-thiadiazolo[3,4-alpyridazin—1-ylidene)aminolphenyllthiol—acetic
acid methyl ester)®] 27 2othAtel EQF 9 £4] o]5do] HAH BuAE HESH g
Aol AMFELT FA RS o]5/dE AR A= WSS Sk, AEuzdE 1
Hsto] FHLS=TE AFESHY T Fluthiacet-methylS S7|EQthAl] ©]5te] fluthiacet
(CGA300402), CGA300403, CGA327066, CGA327067 ¥ A-CFPSA® #gts]o] 4z} 53~
55%, 19~21%, 9~12%, 12~13% Y 12%7HA] HZEE It &7|27 fluthiacet-methyl2]
DTso2 1~3¥4EW 2, vl 1 EY), AA Z722] DTso> 38~44Y(FU 2 EQ)o|q,
7| 21oM = 27|27 Fo|F/do] vl<st3Ath Fluthiacet- methyl®] 4= Z-23fo] 2l
SF DT502 1.4€0| 3, BalAHE CGA3004042] HEFEL 2% Estdtt. nj= Z4=2
Ao A AEE A &S CGA300403, CGA327066 X A-CFPSAE A €]3t fluthiacet-methyl
o] At 23 W B ZHE7 DTso 1 ~9L (Bt 2¢)0]lth. Fluthiacet-methyl¥t
fluthiacet®] f719%47|EE2 A (Koc)= 242 427~ 1,455 L/kg@t 95~26 L/kgol%l,
UK SSLRC ©]5/d &2 ‘slightly mobile’ 5% ‘'moderately mobile’ 5gof aldst% Tt
Fluthiacet-methyl A3 27 (pH 5)ollA 7HeEsfof FgstR o, pH 73 9 A=
W27 fluthiacet &= o= Gl 11 9-7]+= ZHzE 1843 0.2¢ o] $ith. Fluthiacet-methyl
O] & AR W)= 4990l ot FaAllAbHE R CGA330057°] 11% +<7H H&

3L, humic acidg 7t Bo] AApoA= 50 B3E Hol Y2 & 7oA vt
71 490]9ith Fluthiacet-methyl 0.2% ¥ 0EHA1Q] Bl 542 -ddAY U chdAy =
A A-goll thgt Aokt A E40] AP F8 5= 22 0.0016 pg/Let 0.17 ug/LE 4k
Z5o] A AT S8FTIE 2 pe/Lol 2T 7Hs/32 @9k, EPA GENEECY] 2|t
A FHEEE 043~0.54 ug/L2 ol 285 5l 5250 digt thedFs = 2.9
~2,300 pg/Lell lol W& o] itk Fluthiacet-methyl o] IR B¢, A& 3 Ao}
4 @of thste] fluthiacet— methyl, fluthiacet, CGA300404, CGA327067% 2|5ttt

WEE ~hotzsomer
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4% Fol 71oj3ta ik wehA & AToIAE GC-MS/MSE of-gate] FrziolA
stol +2 Feiol et ok welg 2s)

1135 o] tigt tHd & SAIEAH-S &

StuAt 3L gt A|5e] & WS QUEChERSH S AH85HY 1L GC-MS/MSE 7]

7184 sttt BAL 95t ASTHA = (0.6~5.8) pg/kg 20|91 B4 HeA=
=]

(1.8~17.4) pg/kg W2 Yepgton], 24 o4 d&9] 24442 (5~100) pg/L @elel
A R0.990]tt BAS]F8E HBE(20 pg/kg)olAE 51.9 %ollM 121.2 %, L&=
(100 ug/kg)IME 69.1 %OIA 111.4 %2] ol o0, FHEZHAH= 19.6 % o|H =
et 20 % oW 7IEE WSSt 2 992 5ol QuEChERS Af2|et
GC-MS/MSE ©]&3F 113F 5oF] T BAIRAS ol antxor 484
Aoz 7t
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HPLCZ 0|23t Penflufen EAMH 3t2

2 A= AL S, H 5ol ARSEE =4l AR AEAIQL Penflufen®] 24
H 3o TGE 7ol Penflufene 50|34 kA2 A] pyrazole—carboxamidel] £
Foll £3h= alkylamide AA|o] 0, succinate dehydrogenase(SDH)E A 3lish= 2-&
22 7HA A Qi 2011 @0l Ao 2 55 AMSEL, 2 ¥ 5o 42 ¢
0 2 YRR (rhizoctonia solani 5) X A Go-F-(helminthosporium spp. &) 52| 4
Aol ¢ matHoln, Aol S FolFe= Bl S4E YL Qo A vl
vt Bepd, of2dlEu {1, 2 Y 4 T oy =7lol| 555 AR Folth
Penflufen& wWiAlZAZx Hatz A o|slst EAozrL Bx[EF 31741 g/mol, XM
CisHuFN:O, 27|19 4.1x10°hPa (2070), 1.2x10*hPa (25T), 1.7x10°hPa (50C),
Log P(Kow) = 3.3 (pH 4, 7, 9), 4 111.1C, 9% 1.21 g/cm’ 5°| Yt} Penflufen?
AR o e 8ol 5o =84de alefste] HPLC 7]7]1‘3@1@ = g I

sttt AR 9 Yol 58 oS Al 5 %4 2% 55 1Pt YR

=32 Di-n-butyl phthalate(DNBP)&, °l /22 SMHEHERY SHs &
(65/35 v/v, & & 1 Lo ofNIEAF 0.5 mL 7_‘47]')% AHO 2 Cig(250 mm X 4.6 mm,
1%7-’] 5 um)g }\]-_Q_o]-oﬂ[;]- E_ H/ﬂ\:H__] Z1 o]—/\-] Z:‘?_é_‘é‘}- ] HO]'(# SDOIH‘[—J _Er:_E Z
sto] 214748 ERIgh At A7) 7 0.99922 ¥ote] 2 249 FH Zlo
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LC-MS/MSE o|&3t YI|(Fragaria ananassa Duch.) &
Sulfoxaflor ¥ Thiacloprid?| FAH RS A+

AN 5 - B = B7]9] BAES HA IAF AHAFH(2,405,993 ton) ]
10%(194,513 ton) o] o= 16852 wofo] B7|o| SEE o] Fito] 7]ofstar oy,
=5 599 HAARE TS W ZHRF]-8 7] (Maximum Residue Limit, MRL)-& A%
oo oA EtHsla Utk & A= @Y (Fragaria ananassa Duch.)®] QFAA] 735}
2 S E Qo] AYAFHA Z sulfoxflor ¥ thiacloprid®] ZH5-5]-87|%(Pre-Harvest
Residue Limit, PHRL)& &7g5taix} 35ttt B7]of QEAARE 7|20l &5hof 5|45k
sulfoxaflor ¥ thiaclopridE 2% 1, 3% 20f 71&%F 135 A gstg oy, SFAAE] &
2AIZ7HE OYALR 3H 0, 1, 2, 3, 5, 7, 104 ato]] Al2E AFstch AHF T B7] Al82s
LC-MS/MSE AHg&ste] #Astglon, & kA9 A FeHA (Method Limit of
Quantiation, MLOQ)+ 0.005 mg/kg®] It B4 7sHA 2] 43S ddstr] ¢st 3
& AEE IS 21} sulfoxaflor?] ¢ 102.6 ~107.3%, thiaclopird®] 8- 75.8~
85.6%= Fas| g ¥ ¢ HolAS 10% o|HE THESHE T ®7] % sulfoxaflor ¥
thiacloprid®] ZF2eks BAGte] AbsE 2ba27t4 3 YAlL sulfoxflore] 39 24 1,
327 2004 242ty = 0.9612¢ Y™ (R? = 0.9612), y = 0.3244¢ %' (R? = 0.9701)0]%L
o, thiacloprid®] 2% zHzFy = 0.5056¢ %' (R2 = 0.9701), y = 0.3986¢ *** (R? =
0.9737)0]1%tt.  3HAS vtgoz AEd F oAl AAHA RSV
sulfoxaflor 1.60 mg/kg, thiacloprid 4.45 mg/kg2 Aol od, &7 43 104 A Zt
Fol AardA 2hEs]87]2¢t olst= YEepd T 428k Al B7]9] R MRL ©|st
2 Uehg Ao AlrEnh 2 A+A2d =W 27 Fibsrtel §-8 A sAREY] A
of 7]ojgtol whet AvjRbofA| QHARE sAabES AT = o, sAE ke E A

sk 4 9le o weE:
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LC-MS/MSE ©|-&3t &4FXH| Tolfenpyrad?| THRAISYE I

SHOF, USY|, BRI, SRR, SX|d, MM, FES, olF4

Tolfenpyrad= 1991d Y& 10wj=8A|FS FAIS|AHMitsubishi  Chemical
Corporation) oAl 7HERE A= o, ‘|Qr , offeE] 2 S TS sisel A HE A8
st ASRE UEY, Y4 5 A2 S, ARE 52 AAIShs pyrazole
A AZA 0|t} Tolfenpyrad+ A1 =A4W tolyloxy 12]e] Atald &alf U otu| = Ao
7Rl 2 tiatE o] 2 tARARESQl OH-PT7F A4 EE Zo2 Higo] 9lon) 2
SREAEE ol BibE F AR 7FsAdol gl A S E ERIE 9] tolfenpyrad?] X
259 Aol wolghEa welstuat sheith 201749 dA| ZEA, U= 3 EOA =
e ol WolehER Agoto] welstal glo, IhRs87|eS WAL o2t 5
329tste] 64%0] dis 0.01-70.0 mg/kg =02 A sto] w2jsta Qi & oq:r“’ﬂ/ﬂ
= FHollA 7IE A ol ok=E, T 2B L, TR tigh
T SUAE S50 ) THs A S Telstel BB U Aot
@, 2, 2%, W0l gD S Eeele] WaHe BRAFYS Sstnt st 5
AHE 5 tolfenpyradE acetonitrile® &5k dichloromethane 2.2 -oll Hu[5}o]

T o-of SulWe R0, thEst Wol 5 AWA AR 29 n-hexane/
acetonitrile w8¥& F7totdith 5 4 H-H 2o ¥ Silica 7FEZ X E ©]-&5t]
e E2)S AIsH] St AAlxde Hstion 4717 LC-MS/MSE

o] &3ttt LC-MS/MSE 7HI 220 9ake vz okon], MeiAa} B4 7tz 2 =0
Z22o] Aok 9l A4S stadh 4 9

)

M

0
N

o

ol

Q.

o ml
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T

e
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0

NS 153 A3, B 3laeE
2 72.67-100.17%, 4 22F+= 9.63%, FHHA= 0.005 mg/kg= LERGTE &2 Ao
A HESE Al S A EFE Y39 5ok Al 7ho] =2kl (CAC/GL 40, 2003),

A el
= At 7

o AlFo oFE g ’i.%% Al ok EEate] et 7ol =241(2016) O
Feet Aoz gluo] FF sitE ¥ tolfenpyrad®] IHi= HHAHE FIt T4
ddor &8 4 s e 7]ﬂ1%‘:}
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LC-MS/MSE ©o| 23t EClzfof| A
2075 U9 CHYE FAIEM

*
X0, 24, YA, AFY, YO1Y, OWI, A2

20169 12€ 31¥4RH f2uetolr= 5o 5l §=4 =S WA (Positive List
System)E =5t 132 AISAT @ dAUFE thd ez 4 2-§sto] Algst
2 itk olof met Frtefol] TEE A 2 Foto @%ﬂlﬁ 0.01 mg/keg®] 71&2 A&
27 o 2ol 2hF--oF /g 2AF At BAT 7ksto] 9-2jutet Zhotel Al
s7Fe0l AE BHAS UE AR o Hh E}EW H oo A= LC-MS/MSE: ©]
&oto] Zrhefol A 2078 skl thet T A4 HS Sesto] Frhefo] Mqs54
71 st e HEst 24 daE =Ectuat £PEHGIT AR & WY
QuEChERS®H& AMESIEA T LC-MS/MSZ 717184 sttt 242 ¢

(0.8~9.5) ug/kg 0l 24 A= (2.4~28.4) pg/kg HH =
A o AgEe] 2AE (1~100) pg/L EHolA R?0.990]3itt £45]482 Asx
(20 pg/ke)AIAE 51.3 %OlA 132.1 %, T5E(100 pg/kg) A= 52.2 %ollA 127.2 %
Folglon, AESHAE 184 % o|UE UEY 20 % olU9] &S SHESHTh
= A5 55l QUEChERS A 2|et LC-MS/MSE ©]-83F 2078 5Fe] tHd& A
A2 HrtefolA B or A8d ZoR J|iHct
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Liquid Chromatography-Tandem Mass Spectrometry
(LC-MS/MS) Quantification of Acetamiprid
and Thiacloprid Residues in Butterbur Grown under
Regulated Conditions

Han Sol Lee”, Hyung Suk Chung, Md. Musfiqgur Rahman, Md.
Humayun Kabir, A. M. Abd El-Aty"?, Jae-Han Shim

Natural Products Chemistry Laboratory, College of Agriculture and Life Sciences,
Chonnam National University,

'Department of Veterinary Pharmacology and Toxicology, College of Veterinary
Medicine, Konkuk University,

ZDepartment of Pharmacology, Faculty of Veterinary Medicine, Cairo University

An analytical method was developed to quantify the residual levels of the
neonicotinoid insecticides acetamiprid and thiacloprid in field-incurred butterbur samples
using liquid chromatography-tandem mass spectrometry. Samples were extracted with
acetonitrile and partitioned with dichloromethane. After partitioning, purification was
conducted using a Florisil®cartridge. Linearityofthetwocompoundsoveraconcentration
rangeof0.004-0.4,g/mL was excellent, with determination coefficients (R’) > 0.9998.
The limits of detection (LOD) and quantitation (LOQ) for both acetamiprid and
thiacloprid were 0.0006 and 0.002 mg/kg, respectively. The average recoveries for
acetamiprid and thiacloprid at two spiking levels (0.02 and 0.1 mg/kg, i.e., 10 x LOQ
and 50 x LOQ) were between 78.23 and 82.15%, with relative standard deviations <
7.22%. The method was successfully applied to field-incurred samples treated with a
commercial pesticide product, either once (zero or 7 days before harvest) or twice (0 and
7, 7 and 14, or 14 and 21 days before harvest). The highest and lowest residues were
obtained for the 0 and 7 days’ treatment and the 14 and 21 days’ treatment, respectively.
The developed method is simple and accurate and can be extrapolated to other leafy

vegetables.
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Monitoring and Safety Assessment of Pesticide
Residues in Online openmarket Distribution
Agricultural Products

Sang-woon Shin", Kum-Chan Yong, Myeong-gill Kim,
Sang-Hun Cho, Young-Sun Cho, Sang-Tae Kim, Jin—-Hee Sung,
Hyang-Ri Kang, Mi-Kyoung Lee, Cheol-young Kim,

Jin—hui Pak, Mi-Hye Yoon

Suwon Agro-fishery Products Inspection Center Gyeonggi Province Institute of Health
and Environment

Pesticide residues in distribution agricultural products via online openmarket was
monitored and assessed their safety. A total of 112 samples were purchased online
openmarket distribution agricultural products (leafy vegetable) from February to August
2016 at four major online openmarket. These samples were analysed 220 pesticides by
Multi-class pesticide multi-residue methods using GE-ECD/NPD and LC-UPLC/FLD and
confirmed by TOF-MS and LC-MS/MS. As a result of analysis, 21 kinds of pesticides
were detected in 27 samples (24.1%) such as perilla leaves, gyeojachae, spinach, korean
cabbage etc, of which 3 samples (2.7%) such as 2 samples of gyeojachae (uniconazole,
lufenuron) and 1 sample of lettuce leaf(ethoprophos) were violated Maximum Residue
limits (MRLs). Risk assessment evaluated human health exposure with the ratio of EDI
(Estimated daily intake) to ADI (Acceptable daily intake) of pesticides detected. %ADI
(the ratios of EDI to ADI) were 0.0028~27.3172%.

Key words : pesticide residues, online openmarket, agricultural products, MRLs, %ADI
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Mornitoring of Pesticide Residues in Agricultural
Products Marketed from the Northern Area
of Seoul(2015-16)

Chaeman Choi’, Kyungai Park, Soyoung Jung, Sungae Jo,
Kyeongah Lee, Yunhee Kim, Haewon Lee,
Sangmi Lee, Insil Yu, Kweon Jung

Gangbuk Agro-fishery Products Inspection center,
Seoul Metropolitan Government Research Institute of Public Health and Environment

This study was carried out to protect consumer health by excluding illegal commercial
agricutural products that contain pesticide residues from market. Concentrations of 285
different pesticide residues were measured by multi-residue methods on a GC-ECD/NPD and
an HPLC-DAD/FLD, for 3,207(3,276) commercial agricultural products collected from the
Northern area of Seoul in 2015(2016). Residues were detected in 11.3(18.8)% of the
products, with 0.3(0.4)% exceeding the maximum allowable residue limits(MRLs) for Korea.
Pesticide residues that detected were most frequently found in 5 vegetable types: in 19.0%
of leek; 10.2% of welsh onion; 9.9% of spinach; 6.1% of pepper and 3.8 % of perilla leaves
in 2015. The results showed pesticide residues that detected were most frequently found in
6 vegetable types: in 7.5% of perilla leaves; 5.0% of leek and pepper; 4.1% of welsh onions;
3.7% of lettuce and 3.2 % of spinach in 2016. The highest levels of violation were found
in leek(5cases), welsh onion, korean cabbage( 3 cases), chicory, gyeojachae(2 cases) and
water dropwort, chamnamul, chinese vegetable, spinach, chicory, lettuce, mustard leaf, green
garlic (1 case) in 2015-2016. The most frequently detected pesticides over MRLs were
procymidone, chlorfenapyr, cypermethrin, diniconazole, bifethrin, azoxystrobin in 2015-2016.
Residual pesticides that exceeded their MRLs and listed in order of frequency were
procymidone, diazinon, iprodione, chlorpyrifos, diniconazole, fludioxonil, chlorfenapyr in
2015-2016. These results indicate that the residue levels of pesticides in agricultural products

collected from markets in the Northern area of Seoul are low enough to be considered safe.

Key words : pesticide residues, agricultural products, MRLs
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Multiresidue Method for 7 Pesticides
in major agri-exports using LC-MS/MS

Hyo-Young Kim®, Yong-Kyoung Kim, Chae-Uk Lim,
Jongsung Ahn, Jae-Hwon Lee

Experiment & Research Institute, National Agricultural Products Quality Management Service

We developed the method for 7 pesticides to vitalization of our agricultural products
export. Korea’s major exporting countries are U.S.A, Japan, Hongkong and so on. These
countries enforce Positive list system or Zero tolerance by technical barriers to trade. A
multiresidue method for 7 pesticides (Cyantraniliprole, Cyflumetofen, Cyenopyrafen,
Emamectin benzoate, Fluazinam, Oxolinic acid, Spinosad) has been developed using the
QuEChERS EN method with high performance liquid chromatography-tandem mass
spectrometry (LC-MS/MS) in 5 agricultural commodities (Apple, Paprika. Pear, Strawberry,
Tomato). It was demonstrated that a minimal concentration of 0.5-10 pg/kg of analytes in
matrix is required for the consistent identification of targeted pesticides with two MRM
transition. To evaluation of matrix effects on the quantitative analysis each agricultural
products, we compared to two calibration standards. To reduce interfering compounds from
matrix, samples were diluted with buffer and acetonitrile before LC-MS/MS analysis. The
Method was validated by the precision and accuracy results. All commodities spiked with
two concentration levels of 10 and 100 ug/kg. The recoveries were within 77 ~ 102.1%
with relative standard deviations (RSD) of <30% and the limit of quantification (LOQ) of
method were 5.8 ug/kg below in all agricultural commodities. Linear calibration functions
with correlation coefficients were obtained /# > 0.99.

For 7 pesticides residues analysis, this method with LC-MS/MS was used to identify and
quantitate pesticides residues with concentrations ranging from 10 to >100 gg/kg in a variety
of agricultural samples, demonstrating fitness for screening applications. We’d like to support

the safety by this method when Korean farmers export their agricultural products.
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Optimization of Simultaneous Analysis for
Tebupirimfos and Tolclofos-methyl Residues
in Ginseng and Dried Ginseng Using GC-NPD

Dong Yeol Lee', Young Min Goo', Kyeong Yeol Oh',
Hyeong-Hwan Lee', Young Sook Kil', Jin Hyo Kim?

'Gyeongnam Oriental Medicinal Herb Institute, Sancheong, Korea
Divison of Applied Life Science, Gyeongsang National University, Jinju, Korea

Ginseng(Panax ginseng C.A.Mey.) is widely used medicinal herb and food material in
east Asia including Korea. Insecticide tebupirimfos and fungicide tolclofos-methyl are
frequently used as soil incorporation treatment when initial stage of ginseng cultivation.
This study was optimized to simultaneously determine the residues of tebupirimfos and
tolclofos-methyl in ginseng and dried ginseng using solid phase extraction via gas
chromatography - nitrogen phosphorus detector. Acetonitrile was used for pesticide
extraction and partitioning was carried out by sodium chloride and magnesium sulfate
anhydrous. Then purification of extract was using amino-propyl cartridge. The limit
detection and quantification were 0.005 and 0.01 mg/kg from both pesticides. The
linearities as concentration range of 0.005-1.0 xg/mL were good with determination
coefficient(R?) over 0.9999 from both experimental pesticides. Mean Recoveries at two
different fortification levels were 85.0 - 92.9% with relative standard deviation(RSD) <
1.55, 101.1-112.0% with RSD <3.13 from ginseng and dried ginseng for tebupirimfos
analysis. The average recoveries showed 99.9 - 105.9% with RSD <2.46, 111.6 -
117.0% with RSD <2.15 from ginseng and dried ginseng for tolclofos-methyl analysis.
The optimized method is expected to be usefully applied to the analysis of both

pesticides in ginseng, dried ginseng, extracts and any products.
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Penflufen?| ZtZ3}N HIIQ} £/ EFL ME

Penflufen (BYF 14182, K-1683, 5-fluoro-1,3-dimethyl-N-[2-(1,3-dimethylbutyl)
phenyll-1H-pyrazole-4-carboxamide) 2] ¥ EsfthAtet B¢ W 44| o] 5o Tag
BIAE HESIA SF0A 9] ZR541 AR olsde A8 A= S S5t
1, A RS agste] S5 e E ARSI Penflufens 27| EFHiAte] <
oto] BYF 14182-3-hydroxybutyl (K-1684, BCS-AA-10006)2} Acetyl BYF 14182
(K-1757, AE 2300037, BYF 14182-pyrazolyl-AAP)2 AgtE|o] 242 9~17% L 2~ 12%
T AEE AL, DTso 249 ~432(0]= 2 E)oIQITt. Penflufen?] S7|E-ESTHA
oA 5% ol /g == thAtabE2 %3, DTse 218 ~1,000% o3 (B 5124, 3 EYF
(olefg] 1, =ui 2))olUth. Penflufend 7|23 & 2= AL Fali=A] %43
& 227 penflufen 2FE T F 5~ 12%2 745t 11 DTse 65~263€ 0] 1L
(8 6 B, = ZZ2HA penflufen®] SHl 2 EFO] DTsp<> 103~ 1229 0]3ich
Penflufen®] §7]8t47|2S&A 4=(Koc)= 22 210~410 L/kgl 2 UK SSLRC ©]&7d
T2 ‘moderately mobile” 5goll siFotA T, EF-E] 23k RMF (Relative Mobility
Factor) = 0.69=2 1% o] Kocoll 2J7t o] 5/ T2 22 5ol £5H3ith Penflufens
pH 4~9 HeJolA 7ol HgstR o, F5ol ols Fali7F SX = d& 75 24
o Aol ¥l 33~41Uolglon EsAHE2 BYF 14182-pyrazole-4-carboxamide}
BYF 14182—-fluoro acid”} A& ¢ th Penflufen 1.5% YA|Q] B-A=EY ¥FA| & -8
et Aokt A ES0] AP FHTE= 247 0.089 pg/Let 2.6 ~4.3 pg/LE AFEE| o]
A AT S871F 100 pg/Loll 28/ 78S o9 W@3gton, Aiasy Husee
ol 28 E Y 20l digh g dsE 103~5,100 pg/L vls o 22 0]
gith Penflufen?] ZHEL EQ, X HES 9 X5t B%o] thste] penflufen, BYF
14182-3-hydroxy-butyl, BYF 14182- pyrazolyl-AAPZ # 9|5}t
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Residues and dissipation Half-life of Veterinary
Antibiotics, Chlortetracycline, Enrofloxacin,
and Sulfathiazole in soil

Hyung Suk Chung’, Han Sol Lee, A. M. Abd El-Aty"?,
Md.Musfiqur Rahman, Md. Humayun Kabir, Byung-Jun Park?®,
Jang-Eok Kim*, Jae-Han Shim

Natural Products Chemistry Laboratory, College of Agriculture and Life Sciences,
Chonnam National University,

"Department of Veterinary Pharmacology and Toxicology, College of Veterinary
Medicine, Konkuk University,

2Department of Pharmacology, Faculty of Veterinary Medicine, Cairo University,
3Chemical Safety Division, Department of Agro—-Food Safety and Crop Protection,
National Institute of Agricultural Science,

“School of Applied Biosciences, Kyungpook National University

Veterinary antibiotics contaminate plants via the following ways: veterinary antibiotics are
given to animals, animals excreta are used as soil fertilizer, and finally the plants obtaining
the nutrients from the contaminated soil. The consumers, in turn are might be at natural rsik,
because of residues. The present study was carried out to determine the residues and estimate
the half-life of three commonly used veterinary antibiotics, chlortetracycline (CTC),
enrofloxacin (ENR), and sulfathiazole (STZ), in soil. Samples were extracted using modified
citrate-buffered version of quick, easy, cheap, effective, rugged, and safe “QuEChERS”
method followed by liquid chromatography coupled with tandem mass spectrometric analysis
in positive ion mode. The linearity was good for the three tested antibiotics with
determination coefficients (R°)> 0.9922. The average recovery rates at 2 spiking levels with
three replicates for each of the levels were ranged between 77.1 and 114.8% with relative
standard deviation (RSD) < 20.2%. In batch incubation experiment (in vitro study), the
half-lives of CTC, ENR, and STZ were ranged from 2.0 - 6.1, 2.2 - 4.5, and 1.1 - 2.2 days,
respectively. Under greenhouse conditions, the half-lives of three target antibiotics in soil
with and without radish were in between 2.5-6.9 and 2.7-7.4; 4.7-16.7 and 10.3-14.6; and
4.4-49 and 2.5-2.8 days, respectively. The concentrations of the tested antibiotics were
decreased with time and consequently lower residues were observed in radish. In case
ofhalf-life of ENR and STZ, the half-life of vivo study was longer than the vitro study it
might be due to the application of organic fertilizer that diluted in water to grow crops in
vivo study, also organic matter content in soil sample was higher for vivo study than that
of vitro study, which may cause higher absorption power of antibiotic.
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Shoot-and-Dilute GC-ECD for Analysis
of Problematic Pesticides

Jack Cochran and Julie Kowalski

Restek Corporation

Sensitive pesticides like Captan, Folpet, DDT, and Deltamethrin degrade during hot
splitless injection GC. This effect is magnified when analyzing food samples prepared
using the QUEChERS procedure. Compound degradation leads to lower response factors
and quantitative inaccuracies. To restore performance, more frequent maintenance on the
splitless inlet and GC column are necessary. Maintenance includes splitless inlet liner
and inlet seal changes, and GC column trimming. A way to keep the GC system up
longer with more consistent response factors is to instead use split injection. We call
split injection GC - “‘Shoot-and-Dilute GC”. Shoot-and-Dilute GC (split injection GC)
with a Sky Precision split liner with quartz wool is recommended to prevent sensitive
pesticide degradation that occurs during splitless injection. In addition to keeping the GC
inlet up longer, the GC column lasts longer because less “dirt” is placed on it during

split injection.
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p P-32
Simultaneous Determination of Veterinary
Pharmaceuticals in Brown Rice Using LC-QTOF-MS

Youngtak Oh®, Sungjin Lim, Myounghwa Ku, Hyeonggon Joo,
Minho Lee, Hyoin Yoon, Geunhyoung Choi,
Songhee Ryu, Byungjun Park

National Institute of Agricultural Science, Rural Development Administration

This study was conducted to develop the simultaneous analysis of veterinary
pharmaceuticals (VPs) in brown rice. The method for VPs in rice was developed and
validated by LC-QTOF-MS. The method was established using solid phase extraction
(SPE) cartridges. Efficiency of cartridges was tested in view of recovery and relative
standard deviation (RSD). Hydrophilic lipophilic balance (HLB) cartridge was showed
the higher result than that of tested other SPE cartridges. Recovery and limit of
quantitation (LOQ) of tested 20 VPs in water were 70.3-112.0% and 0.076-7.6 ug/L,
respectively. The precision was reliable since RSD percentage (1.1-5.7%) was below 20,
which was the normal percent value. The results showed that the developed method

might be used the monitoring of VPs in brown rice.

IEEA horzsemer)



L_ | Abstract of poster presentation | =

p P-33
Simultaneous Determination of Veterinary
Pharmaceuticals in Water Using LC-QTOF-MS

Sungjin Lim®, Youngtak Oh, Myounghwa Ku, Hyeonggon Joo,
Minho Lee, Hyoin Yoon, Geunhyoung Choi,
Songhee Ryu, Byungjun Park

National Institute of Agricultural Science, Rural Development Administration

This study was conducted to develop the simultaneous analysis of veterinary
pharmaceuticals (VPs) in water. Simultaneous determination method for VPs in water
was developed and validated by LC-QTOF-MS. The method was established using solid
phase extraction (SPE) cartridges. Efficiency of cartridges was tested in view of recovery
and relative standard deviation (RSD). Hydrophilic lipophilic balance (HLB) cartridge
was showed the higher result than that of tested other SPE cartridges. Recovery and limit
of quantitation (LOQ) of tested 20 VPs in water were 70.2-102.4% and 0.003-0.15 ug/L,
respectively. The precision was reliable since RSD percentage (1.3-5.1%) was below 20,
which was the normal percent value. These results were showed that the developed

method might be used the monitoring of VPs in water.
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The Effect of Ascorbic Acid on Ethoxyquin Recoveries

Chai-Uk Lim’, Hyo-young Lim, Yong-Kyoung Kim,
Jong sung Ahn, Jae-Hwon Lee

Experiment & Research Institute, National Agricultural Products Quality Management Service

Low ethoxyquin recoveries were observed from 4 agricultural commodities (paprika,
pear, tomato, apple) in the QUEChERS EN method. The low recoveries is because of
oxidative losses. Commodities that have strong antioxidative potential, such as citrus
fruit and berries show good recoveries without adding antioxidants. To improve
recoveries, ascorbic acid was added as antioxidant to paprika, pear, tomato, apple.

Recovery testing was perfomed in oder to find out the effect of ascorbic acid. Through
the matrix-matched calibration method, good reproducibility and robustness, linearity was
confirmed. The spiking levels for the recovery experiments were 0.010 and 0.1 mg/kg
for GC-MS/MS analysis. Mean recoveries mostly ranged between 70 and 120 %, and
RSD were generally below 20%. Limit of detections (LOD) were 0.8 to 1.4 ug/kg and
limit of quantitation (LOQ) were 2.4 to 4.3 ug/kg. Correlation coefficients of the
calibration curves were >0.998. Based on these results, the method has been proven to

be highly efficient and robust and suitable
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Transformation Rate of Insecticide Spirotetramat
to Its Metabolites in Perilla Leaves

Ja-Gun Kang®, Jeong-In Hwang, Sang-Hyeob Lee, Se-Yeon Kwak,
Min-Su Kang, Jun-Sang Ryu, Seong-Hyun Hong, Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea

Insecticides sprayed on crops for controlling insects may cause safety problem in
agriculture products. It is important to predict their residual patterns of applied pesticides
in order to ensuring safety of agricultural products. Also, it is necessary to know the
effect of crops caused by the metabolites of pesticides. In this study, we investigated
residual patterns of spirotetramat to its metabolites in perilla and the transformation rate
to metabolites. Spirotetramat (SC including 22% a.i.) diluted 2,000 times in water was
sprayed 2 times at interval of 7 days prior to harvest, and perilla leaves were harvested
at 0, 1, 3, 5 and 7 days after final application. Residual amounts of spirotetramat and
its metabolites in perilla leaves were analyzed using LC-MS/MS. Spirotetramat and
metabolites recoveries spiked with 0.1 and 0.5 mg/kg in control sample were ranged
from 85.5 to 110.9%. Residual amounts of spirotetramat in perilla leaves at harvesting
days decreased from 24.42 to 17.25 mg/kg. While, the residual amount of metabolites
keto and enol form increased from 0.19 to 0.29 mg/kg, showing a similar tendency.
Glucoside form increased from 0.02 to 0.04, and mono form was below the limit of
quantitation. Calculated as a sum of metabolites from spirotetramat based on residuals
were converted up to 0.92%. Therefore, it is very important to know the transformation
rate of parent pesticide to metabolites in order to ensure the safety of the final harvested

agricultural products.

Keyword : Metabolites, Residual pattern, Spirotetramat, Transformation rate

Corresponding author E-mail : jekim@knu.ac.kr
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Translocation of Residual Diniconazole from Soil to
Korean cabbage

Kyu-Won Hwang’, Eun-Jung Hwang, Min-Gi Kim,
Chae-Ho Jeon, Joon-Kwan Moon

Department of plant life and environment science, Hankyong National University,
Anseong, Korea

Translocation of residual diniconazole from soil to Korean cabbage was investigated.
The recovery ranges in soil and Korean cabbage at two fortification levels of 0.2 and
1.0 mg/kg were determined 96.1 ~ 111.1 and 89.9 ~ 109.3%, respectively. Korean
cabbages were cultivated during 43 days after soil treatment of diniconazole as two
different concentrations in greenhouse. The samples of soil and Korean cabbage were
collected at 0, 7, 14, 25, 35, 39, 43 and 35, 37, 39, 41, 43 days after application,
respectively. The initial residue amounts were 5.18 and 13.23 mg/kg and decreased to
1.26 and 1.24 mg/kg at 43 DAT (day after treatment) and the half-life of diniconazole
was about 27.7 and 12.4 day for the low and high concentration of diniconazole on
treated soils, respectively. Residue level of diniconazole on Korean cabbage was 0.9 ~
3.8% of initial concentration on soil. Therefore, the safe management guidelines of

diniconazole for Korean cabbage-cultivating soils can be suggest as 12.4 mg/kg.
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Xt = Bifenazate?l LHAIE Bifenazate-diazene?]

LC-MS/MSE 283t SAl - Mg 2MY 2

WAZI, O|X|Z", 0|F%, 01yet, A8Y, UL, HMOpH, A4, QUT, Ayt

Bifenazate’= ¥} @ Y42 o] A] SPUEH= SoflE Hhglo] o] &&= AR2ojjA|o] ),
Bifenazate> &4tg WollA AFetE|of thAZS] bifenazate-diazene S2 HASE D2 T
AF=e] 2410 Haolt), A F4A] EAY 2 bifenazate-diazenes SUAIAH Dot
=9 bifenazate2 Agsto] @A IehE FEHR E46HES otal Ut 2 AGoA =
bifenazate-diazene-2 SFUSHA| P31 thALE A 2 BASIHA bifenazate@t T FA|
o E4% £ e BAYS LC-MS/MSE &8st st LC-MS/MS=
Shimadzu LCMS-8040-2 ©]-&5}% 11, ESI positive mode ¥ scheduled SRM (selected
reaction monitoring) modeE ARESte] EA5H4 T Bifenazate ¥ thAFES] #-8oH
< matrix matched ¥ 22 A|Z25FH 1L FA4 2 A(method limit of quantitation;
MLOQ)& 10 ng/mLo] 13, A% ¥l 4-200 ng/mLolA AZFA A8A507)= >0.99
ot thfigt ZAF A& 10 gof acetonitrile 10 mLE H7I5to] Ag3E3F & 4 ¢
MgSOs, 1 g NaClE 7Fste] 1:27F AZ3] Agste] 3,500 rpmoll A 5& 1F 4225
At A5 1 mLE ot dispersive-SPE (MgSO4 150 mg, PSA 25 mg)E ©o]-&
A =, o] & 13,000 rpmOllA 57+ YAE skl A5Y 2 uLE EA5HRH +AY
HS2S 9151 bifenazate Y bifenazate-diazene?| TF8HS iﬂ Al&2o] MLOQ2]
14f, 108} ¥ 5087} E| =5 A ejste] ZHz; S 3l& A|g-S 2 A1l bifenazate
4l bifenazate-diazene?] 3482 B X2 01]/\1 70-120.0% (RSD <10%)E =
st 2 A5 Sl STt 24 S5kl dAe| 2HRE= bifenazate ¥ AR

bifenazate-diazenes &Al A&EoH 41284 = 24T 4+ S Ao dodrh
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AZM LC-MS/MSE ALGTH 5o CHgE 24

0|32, olX|2, H8%, oPgY, UL
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a
WAT, HOEH, QUT, B4, BMW, W2y, AW
3
o

=y

A =oll A Algt I Lol 40047]] MRLo] A= o] 1ol x|Fof Hof thgt ek
E 5o] o|re} o] = 9 ¢|=re] MRLE 1ot & 15% &oFof tih tHd 2 &4
BAHE LC-MS/MSE ARR-Gho] 7fabet i} 6+¢ich LC-MS/MSE Shimadzu 80402

&5+ 22, 24 %S| (method limit of quantification; MLOQ)+ 5 ng/g, A% HH
5-200 ng/mLoA A=A AALGT) >0.995 tths ko] UrESITh 358 Al
A2 e Al =0 2MLOQ, 10MLOQ <= 5 38HEC 2 A 2foto] 271X A2t
(A=Y, AR 22 02 sttt A2y 12 54 <l SPE FA|1& 7]9kstel
A2 2= QUEChERSE &85ttt A2 1= opafigh A=t 10 gofl acetonitrile
+ formic acid 1% & 10 mLE 7loto] 2Egt &, MgSO4 4 g, NaCl 1 g& Tlo}o]
127F AHFES otdh dal&e &, 45 5 mLE Hst] dis% 3§, DCM
: MeOH(99 : D& A-&3f gt &, NHy 7F= A& AR&sto] FAIsHAH. JA|ds 25
A15= T acetonitrile £ 1 mLZE A-&3l5te] LC-MS/MS(ESI positive mode) =
SASFATHS  uL injection). FA2l¥ 2= URHSE AlRE 10 gofl acetonitrilext
acetonitrile + 0.1% formic acid &% 2tz 10 mL 4 H7ste] Xgsh &, MgSO4
4 g, NaCl 1 g& H7Foto] 123 AgFE2 sttt e 1 mLE FHokY original
dSPE(MgS0O4 150 mg, PSA 25mg), C18 dSPE(MgSO, 150 mg, PSA 25mg, C18 25 mg)
£ ARgSto] 123 A" &, di2efste] dedle Fstel LC-MS/MS(ESI positive
mode) & 2ASFATHS 4L injection). AA Y 19] ¢ titkpe] Feko] 24& 70 -
120%3}+ RSD <20%E THEoHA] SotGith, A2 29| ¢, thh4o] weko| 34&
70 = 120%3 RSD <20%% RUHESIth 59| 4 formic acid 0.1%5 715t 2]
o 22 A= Yehf oot dSPEAIAE C180] § £ ZA7E Uehligla 22 o=
formic acid’t 7Fd C18& T3t dSPES AMESE Zlo] 71 £2 ZA7HE Yehligich
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& % Bromobutide®} HAIE Bromobutide-debromo?]
GC-NPDE 83 2MY o

M8, MO, 0IF2, 0|X|2, 01gst,

s o
HUQ, WATI Ax QU AW

Bromobutide:= sulfonamides? A|ZA|2A Y= 9@} sulfonylurea?] AlZAol
AR Fzxol tisto] At Al22/dS Uetdl= 5740l glo] the AlxA|et S3A|2] FH]
2 AREEE= A" A zA otk Bromobutide= A=A 9 Al bromobutide-debromo® TtHA}
7] wj2of ¥ o] A= Bromobutide?F 71 THARE- bromobutide-debromo?] ZH& 249
< GC-NPDE o|&sto] Edsteict. 247]7]+= Agilent 7890B GC-NPDE AHgatS
column DB-5msAEg& AR5ttt Bromobutide ¥ thAbES H’HXéako]‘ﬁﬂ(nnethod
limit of quantitation; MLOQ)= 0.02 mg/kg®| At AZFHY 0.05-10 mg/kgollA AFA
AHA %= (r2) = 50.990] 9t FASHE HIEAIR 20 gof] 284 20 mL H7F & 2087F uH]
SF1l acetone 100 mLE 30& 7 A &3 o2 &9 AFsth 23F NaCl =894 50
mLet S5H4 450 mLE ¥ 27T 7|0 oS ¥ T dichloromethane 50 mLE &

ool Byisteict §-7]-8 0 &€ anhydrous sodium sulfated] SIAIZ] F 40T o] 5lollA]

d5=3t9] acetonitrile® E3}El hexane 30 mLo A|-&3l3t &, hexanel=® E3ShE
acetonitrile 30 mLZ &+ ®H HHEH[St t}-2 acetonitrile S anhydrous sodium sulfate®]]
SIAIA 40T olstollA AdsFH & HF=2 hexane 10 mLof| A-Eslistith. BA1E Sk
S ZEo]| alumina 5 g anhydrous sodium sulfate ¢F 2 g2 X5t &
dichloromethane:hexane (20:80, v/v) 50 mLo.2 EASIA)7]11 &N 10 mLE H7ISH ot
2 AA gl o 50 mL go] A3}l dichloromethane:acetonitrile:hexane (50:1.5:48.5,
v/v/v) 710 mLZ &&AIH U-5=3t 4 mL acetone 2.2 AJ-L&3istFct E4Y AS5S ¢
sto] Tx)2] % A|2 bromobutide ¥ THAFES MLOQ2] 18, 108] ¥ 5087} H==
Zyzh 39kE 2|5kl 34 9 JUAHS 2459 20, bromobutide ¥ tHAMES] F4&2

o{& ”11°1'

70-120% (RSD <10%)E wH=stitt. 2 Aol ghdet 24¥s Foto] ool thrst
bromobutide ¥ bromobutide-debromo?] FA| 24 S8F o2 YT ¢+ Y& o=
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4 AEX9E 93 oot wo| F AFK|
Hexaconazole, Tricyclazoledt 4%X| Etofenprox<]

R Hu

FEEAES T 72 8 e AE7IR Y sAE ALtol 2o ol
T2 A A e i 2AY) He seRS SV (MRL) AR oA F=-2 H, d1],
o) 7|Eo 2 SAE o 9, Jhar dAujr|Eo R AAE glo] Wil g R &t e
58 o TS Sa7Ie0l ZHR 485t7]oll= olg&ol Utk & AIYS dujet wo)
T FUHRY HlIE Soto] thear 58 B S SEsh| ol +=Fotsith

Al AE &0 AldZRolA f3otdlon, F52 YA Aldsdoms
hexaconazole+tricyclazole(4.5+22.5)% B34 €} etofenprox 10% -SEAS QHAANE 7| S0
w2t ZzF 75082t 1,000 &= S} Alste] s 4] 52775 o]-85te] A5t Hexacozole+
tricyclazole®] Alg-= 84 37-30, 44-37-304, etofenprox A|@-= 21-14, 30-21-14¥ A
22 o] Aefstal, 8 & du)/Wu| s =Aste] FAIAER ARESHRT Hexaconazole %t
FEAM2 GC/ECD, tricyclazole®} etofenprox?| ZFHR-E-4-8 HPLC/UVDE ARMESHATH

U] % hexaconazole, tricyclazole, etofenprox® 3|48 7tz 84.7-90.1%, 83.4-88.0%,
86.6-96.6% ©|loH, W] ZF I8 7+t 83.0-99.4%, 72.7-84.4%, 72.8-79.7% Hlo1ch
Al &eko]l AZFHA|= hexaconazoleZ 0.005 mg/kg, tricyclazole®} etofenprox:= 0.01 mg/kg
o]¢itt. ¥u] % hexaconazole®] R HESHA wjuho|¢lal, tricyclazoled] ZFEEH2
0.33-0.41 mg/kg, etofenprox?] ZFE=E 0.03-0.04 mg/kgo|th ¥ 0] = hexaconazole™}
etofenprox®] ZHraFe AE5HA| n)juto]on, tricyclazole®] ZHFE 0.17-0.22 mg/kgo] itk
W) F AEsee] FFE 35 B o - 5 g9 el Adelsly, dnl & AREE
hexaconazole¥} tricyclazole 2-5-9Fgto] &=+ MRLof A5ttt Etofenprox?] 3 duo] 5 %+
FF2 59 MRL0.01 mg/kg)E ZIpstl o, W] 5 XRdd HE3HA| n|gto]

= 2d7h
= Tl
SUHY AoelM = HEE Aol §le2 =01, U] JEo HiE= sEole AL §le Jles

B7fstetct.
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S = fenhexamid?}l imidacloprid?]
L i el e R 2 b e
19, =T, O, WuF, MoK, N, 5,
e, A%, AT, HAG?, LEHOR, AP, FI1

SEUOI SHUTHBOC PZYTHIT, 'SMIRID GLPAIE,

PAIZOIOFROPMN FAST|ZY, ¥(F)2AM7|21 O)2H

2 A 2Rl AU F sere AAA eSS Ykl sofe] dHge
AbEsto] PRSIkl flste] o] dAFE SRS Al AA
fenhexamid(42% B/F3HA|, vlo|dIFAto]AX)2F AFA imidacloprid(8% Hd<
314, utol A A B Ato Al 2 o] gl om, ZHzE 1,000} 2,0008] B]45ked 200 L/10a2] 4
o2 7Y 774 339] HAESIAL 2 oFA A 20, 1, 3, 5 I TR A RS AYF 5
ZHgsoks B4t 5749 % fenhexamid?t imidacloprid®] A&3$Hl= ZH2} 0.05
2} 0.01 mg/kgolQ O, B]4-8-& 7H7k 75.1-85.17} 80.6-86.7%2 S-AFt 358 99
% 9510k 00 3 7120 5 AW 5002l YA Bk skl 2 24 A
SstH oH, B 74.7-83.8%2] 3482 E7Y = fenhexamid®@} imidacloprid= #

F 717 &2t QbR Sl %EPE]‘EE} =78 & fenhexamid®] HHFFS 25 A
T 33.21-34.38 mg/kg L2 1H75-871EQ0 30 me/kes 2ISIHAI T SUAEE
5]-87|& Pt 2 AEE G o, TdAtol= 22.28-23.61 mg/kgS &2 FA|H o= 7+
T} Imidacloprid®] 3¢ 2= kA A gdo] ZHE2ke 3.07-3.23 mg/kgo]
AFe] AR 1.14-1.16 mg/kg |oich E3h

n& a
mlo

L i
39

ol Buog@ P o o}
~J
ne
o

F 570 % imidacloprid®] A2

T A Ax FARH F587]E2 7.0 mg/kg |[9toz HEE 3 dJLdHF4

I AG A& T vl A/ FrE At F Al weke] AT R YA
-8 tiy] °F 0.01% D9kl o= L}Ep,g{r,}

ZFAo] 1 78, fenhexmid, imidacloprid, ZrF-59F <oFHAl H7}

A2} ¢ E-mail, kskyung@cbnu.ac.kr; Tel, 043-261-2562
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2= = dimethoate®l prochloraz-manganese?|

R 88 * 78 ME

ZIopx|-, El:gg, OIXH'E", I:_Il-g_%’ 0|¥L, }_l%l" _{%g’ JSW_"—,;”, %_J'\_%Z

o] A& UEE T 54 AFEHS FB5HL 7HAE A= ] flste] 35t
At A5 dimethoate(46% A, SH=4r3(5%))2F prochloraz-manganese(50%
3, A (E) oI, AlF 242 S YoM 5k Dimethoate=
1,0008] 3lA{sted 1 L/m?o] igko 2 ofA] A2|Y-g defste] 23](50-40, 40-30, 30-20)
ESTEA 2 59 o0, prochloraz-manganese?] 739 2,0008] 3]4 98-8 200 L/10a2]
OO 7 ok A e|Y-S EElste] 33](50-40-30, 40-30-21, 30-21-14, 21-14-7) A&
T ARE AFH A AFH T Alme HFAQ S| met Hx WEEo g 7o)
Ron o] Aste] AESE A2 t(dimethoate 30-20, prochloraz—manganse
21-14-7)9] WEE2 A A= T 54 ARHge AEsto] 7HAsE AFESH T
Aldoko] AESH= 7+ 0.002(dimethoate-7A %R ), 0.004(dimethoate-AZR &) U
0.02(prochlroraz-manganese) mg/kge|¢l o0, BEAHS AHZE517] 5t 495t 3|4
& AL ZH7} 88.1-94.1 (dimethoate)™} 73.9-89.0 (prochlroraz-manganese)%2] ¥
2ot AX & WEE = dimethoate= <0.004-0.026 mg/kge] HEZ2 AEEHPoH,
Az A #HE5] ¢ 0.241-0.252 mg/kg?] Y= HEHUTE ESE prochlroraz-
manganese®| 3¢ 72 T W50 WE Ha|Folx HETHA n|go|A| T Az A
25014 0.06-0.07 meg/kg®] HHE FEHU 7 A AR¥H 7 & ARF
o]-gsto] AFESE dimethoate?] 7F&-Al4~+= 0.10-0.11, prochlroraz-manganese®] 7
0.29-0.339] ¥ {0l

e ok

Ho o ¢

F A o] : WE% dimethoate, prochloraz-manganese, 2bF5-9F 7H5-A|4

A=A A ¢ E-mail, kskyung@cbnu.ac.kr; Tel, 043-261-2562
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AYE, 2N, 0138, O|X|Z, MY, OfF

i

o

Diflubenzurone benzoylurea] A2 7=, AM}, v, 50, 1%, 58k 1 59
U 9 o] wAlo] ALGEID] slRel MR WAlo] ARSI & A7 R
e = AFZEE= diflubenzuron?] Y25 vizbr|oF AR EA S ulolstr] 9dl A
%ttt Diflubenzuron S3H (59, 7%)E 10008 3]4ste] =8 14 A vljSof A
%0, 1,235 7,10, 1423] HijFE =5t UPLC-MS/MSE AH8-514] 3li'g oA
5 243519tk UPLC-MS/MS+ Shimadzu LCMS-8040& ©|85}$al, ESI positive
modeS AREsoto] 451t B4 %S (method limit of quantitation: MLOQ)+
0.005 ng/gelRAil, AFA ARG )= =0.9901%ch okagt 85 AR 10 gof
acetonitrile 10 mLE Z7Ist o2 1087 AYgF=E 3 T 4 g MgSO4, 1 g NaCl, 1 g
NaCitrate, 0.5 g Na,Citrate: 5SH,O& & 7Fste] 1087 295t 17, 587F 3500 rpmof| Al
Ail e stk AW 1 mLE Foke dispersive SPE (25 mg PSA, 150 mg MgSOu)
£ o]-&oto] ZA £, 13,000 rpmollA 357 YAl 2ot 5 H-E 500 uLE F 5t
acetonitrile 500 uLe} &gt ZAsHAH. 24 AS5S s FA42 5 A=
diflubenzuron= 10MLOQS} 5S0MLOQ7} E&EZE z+zk 3ukE. z] g5t 3488 =435}
¥t Diflubenzuron®] Hw3]482 10MLOQOA 97.6%, S0MLOQOIA| 93.8%=2 3]

& 70~120% (RSD = 20%)E T&shich xwovg*g B7h= 50MLOQOIA 104.2%%
1,}1:,].14-1;]. L.—_ol; “’:ﬁ J‘].ol/\bﬂ x]-F_' FJ:_ :-EX]'I__] 7:1_?_ 001;1]_ 2.63 mg/kgoﬂ}ﬂ 71—_/,\_
Sho] 14L 2ol = 1.32 mg/kgo] R, EAA= 0L} 6.92 mg/kg2FE], 14U} 1.82
mg/kgZ ZFAst Tt vi5o|A 9] diflubenzuron®] A=t vV ZAOA] 16.3
o, EZA20A 9.9l A

(] 184 JESRIEEniEhY
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E2H|2] § ASH Chlorfenapyr X Spinetoram?| XI5 EA

Za%, 0|20, 0'Y7|, U7, QAUY
ST &R

=

5% BC 9 spinetoram 5% 79 A 23] Hg E;sé; %0, 1, 3,5 T
A 25 AYF st F45k o EFHY 5 + 59 2+ dichloromethane &2 FHjgt
florisil, NH2 cartridge columng ©]-85to] 44| & GC/x~ECD, LC-MS/MSE ©]-§-5}
of BA35I¢ETE  Chlorfenapyrd 35482 78.8~101.5% ©]%2H, spinetoram
(XDE]75J el 2]+ -9787939%I%%ENO1XD54B—Nﬁ%mahmﬂ’LQ
2 76.5~91.6%, XDE-175-N-Formyl-J, L9 3]+&2 74.8~103.5%°|%
4 %:9.‘:01] gt MLOQ(method limit of quantiation)+ 5% 0.01 mg/kgol‘;{i‘:}.
Chlorfenapyr®] ZEaFe 0U=tol| A 0.61 ~0.74 mg/kg, TE2FIA = 0.24~0.26 mg/kg
0] 1, spinetoram®] EXFFFE 0Y Ao A 0.32~0.38 mg/kg, 7L}l A+= 0.06 ~0.08
mg/kg ©|8lth o] 08 SRu[2]9] e/ Frtol 583t AR EEEH 4 U AL
2 AtmErch

o
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H|S(Amaranthus mangostanus L) %

Dimethomorph 3! Pyraclostrobin?]
RS 2 faid Bt

= H=T,
YA THBSUSOPIGNEH, GRIEsSMEATIIE

2 A3 4Wd AHujrRHEel 8| S(4maranthus mangostanus 1) 2 AratA|
dimethomorph ¥ pyraclostrobin (16+9.5%, SC)&] 75442 F+¥sta HHgS F7t
st7] flste] sk A== 79 (HH o2 23], 338 HESIeR FHESko] i ske
ouf, Al A= 2,0008] 3lAste] A2 stlal, XF Al AE T 0UAE 7Ielm
3 351t} H|E £ dimethomorph ¥ pyraclostrobin®] 7&%@ Ale 25 0.01 mg
kglolglon], AgstAlel 108 2 s08) £EoR g AFE P Ak
dimethomorph 89.6~96.3%, pyraclostrobin 70.8 ~96.8%, pyraclostrobm—J CHALA]
BF500-32 77.6%~103.2%°.2 UElS T} H|E % dimethomorph ¥ pyraclostrobin®]
ARFE T FY Ao A 4.56 mg kg, 3.94 mg kg ' 22 I o0, 5 21
A Aol 0.11 mg kg, 0.20 mg kg ' 22 UERGTh @A) v 2o tigt obALE | Ze
A Elo] AUA| gob &+ oFAle] thet fAF FARERl Aol Se] MRLe #-83F ATt
dimethomorph®] 7% ZE Hz|7oA &4 MRL 5.0 mg kg '& 27514 okgkoo]
pyraclostrobin®] 7% 53 219 A A 2]7FollAl Z MRL 0.5 mg kg™ 'o]ujo]l 2
oI5kt kA H]E 5 dimethomorph ¥ pyraclostrobin®] ZFHREA-S LHT
I 8 MRLS 25| = 8 149 A 33] AJAZE AL g rees
A QFstE el ESE H]Eof thst dimethomorph ¥ pyraclostrobin®f thgt 33 MRLE 3E
ot A 2=2] ADI HiE] Aol d He2 242} 5.37%, 11.22%= ADI HjH] 4ol H&
80%E ZIoHA| kot AolE B3t k& A= AT 2o E WHEHY, Y R
587Iedd e ST A 2oE AgT Jo® AtrEHh

2k o
=
2

r"‘o
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FAEC] Aol Slo] F4, 14, ol thegh &u|Rte] I =7t oplof whet 4t
Zopol| Al AR ol et Qg o] BZE A gl oo et AbR FE % R w7 H&
Zete 1 Qlok =W AR § FRbRS 870 A H ok 1214 oY, o] & o
JEFAEA 0] 7heRt 1054832 AlLde U] 16420 24H el ghgo] d sttt
webA 2 dAtol A= ohs Aol ol 162 AI9ERE &R, 1 5
pKaZFllg]4d4) 7 w8 62 %9K2,4-D, Bentazone, Cycloxydim, Dicamba,
Haloxyfop, MCPA)oll tigt 24 %a &estazt itk 6% soke] S44 /71 80l
o g FEF A% 34go] Wolxl= ©Hlo] Utk olst @S didsty| ¢l
Acetonitriles FE8WZ 5to] NaCl, MgSOs citrate bufferg 7Fok= A
(QUEChERs) ENY1} 0.1% formic acid”} @H-7-¥ acetonitriles 58U = 5tof NaCl,
MgSOsE 7Ist= 2Hd A 2~ el AukE vlwskith vl A3t EN #4290 9482
49.24 7 88.30% %2 YEF, E3] dicamba®} cycloxydim? 3|4-g&0] X2 FRIsH
c}, dtHof AMY A 29 3482 80.16 7 110.50%2 8] 2A & 72 UERATH
A0 2 LHIAH LS ol-85t] 6F TS 45k= Aol IeEHAA o U
= 190t A A Yol ot 24 He2 A, 244, A4,
o, JF5 84 BF H5 7tolegt

COEtA 2 dd s AbRS]

e
12 2 okt o2 Hgatol
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AMM X2 X(FE) MH| § Dimethomorph?| Xt5EA

, 3L, |, 01, 0|58, 0]X[Z2,

MO, AN, HCRY, ZH

Dimethomorpht W&, 43, Z42F 59 d®y BAo] de] AHgEE Aot £ Ao
M A™A 2HE0l Zof A4tA dimethomorph 16% BASSHAE A2t LC-MS/MSE &
&oto] 29| ¢t 4 F dimethomorphs 243 & 1 27 E4S 2okt 5o Es
FA71E L2 2,0008) SjAste] AASHR AL, 8 A 7]Eo= 50/40/309 4 A 2]+, 40/30/21
U™ HPE, 30/21/149A AT, 21/14/794  A=|FolA  zZkzb 39k Ae2|shdch
LC-MS/MS+ Shimazu LC-MS 8040 (ESI+mode)& ARt E417% %F9tA (method limit
of quantitation; MLOQ)= BE A|2oA 10 ng/g0|8l 1, A HY 5-250 ng/mLo|A AZFA
AEAS ()= >0.99019t A0 A2 E YA FA5H uhalist 29 & 9 2 200 ¢
< Aokl 150 mL §%<] PTFE bottleo] 93 F74 20 mLE H7lsto] 3027 S-&3tst
acetonitrile 100 mLE 7Fet ¥ 3027 AEs]| XY 25k} o|F NaCl 6 g& F7Iote] 12
7+ AEs] Agstka, 3500 rpme] £E2 587 A B st A 10 mLE HeHs| 5k
Z4Y5=35t, methanol/dichloromethane(1/99, v/v) €% 4 mLo| A-&sfigtct. SPE NH,
cartridge (1 g)¢] dichloromethane 5 mLE Z8 3o SHAAE §, 55 4 mLE 716
o] methanol/dichloromethane (1/99, v/v) &% 7 mL& o|&5to] &&3I4t 588 ¢Hs

F

7135t acetonitrile 2 mLof| A-&8st 0.2 mLE 2 mL autosampler vialo]l %7 &
acetonitrile 0.2 mLE 91 & Ao H, o] F 5 uLE LC-MS/MSZ £A45}%th 248 9
4SS ¢lste] 10MLOQ ¥ S0MLOQ #&ollA 39kE 33a AFS AAIRE 23, 43 F
dimethomorph®] 4 3|48 93.8% ¥ 82.7%0|31 1, AoM= 72.7% ¥ 76.3%0]%ith &
g BAYS B5t TYAR B4 Ayp 929t F U5 HE ok A 5 A|7ko] Hugte] whet
dimethomorph7} Zashs F3dS Uetith o] 275 vgo s £HA HHHX}UO Zof| dist
o] dimethomorph®] Z+5F5]&7]% ohgd} QRAAE 7| Ao R-83t a2 82 £ &

Aog woEd
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AMHM FHH{ RIS ofALl2tHA(Asparagus officinalis)
MM Z ol Spinetoram?| XtREA

WStito]| &oh= ot ATl A A (dsparagus officinalis)= |- =0 A5 £330 R4
=2 A

o2 A g Wskel IgA a0 2 SR AujH o] 2005 10haolAl 2015 80ha
2 Aujeido] A} 275k Y= Aotk Hul7|7ko] 106 ~ 159¢] tha A A2z
ol =& F 4 U= 7Ixto] A7) 2ol Aol thet X524 Ql =go] Festy, 4H
7|5E AgL7lo] R sEo] vro] wE WA} "esith B d3s mhahubgt
(Spodoptera exigua) HA| ol Z-&5]+= spinetoram 5% Y/ F2HA|<] /\]’SXHHH 10494 o}
2ule}A 2o tigh 2 EAL F95te] oFAARE YR W A8 L7]E AL 95t V)

AR 2 FEotaA; shRth ZHAREE A 2 0llA eFAlE 2,000 S]Alske] 7
A 7t4 23] S s 771 = ARstRen, AlsfF = 28] ofAAE 0, 1, 3,
5 3 79l FPstch A AYIAE spinetram(XDE-175-J, L), N-
demethyl spinetoram(J, L) ¥ N-formyl spinetoram(J, L) Z+Z}F 0.002, 0.0002, 0.0002,
0.0002, 0.002 ¥ 0.0002 mg kg-1°]%{ch. 3]5&2 HFTHA 108 9 508 0=
247y 38kE 25+ o0 spinetram(XDE-175-J, L)+ Z+ZF 104.5~117.5% & 89.0~
93.8%, N-demethyl spinetoram(J, L)+ Z+Z} 80.5~88.9% 2 90.8 ~ 106.3%, N-formyl
spinetoram(J, L)+~ ZFHZ} 104.3~118.9% ¥ 80.6 ~89.3% % Tt &5 AHE2 LWIlohE
IRt RolehE R SRR AR 2HREFe] &2 spinetoram @2 SFTE AR E of
2upepA Aof tfsto] spinetoram 5% Y/FEHA AEZ £ 0, 1, 3, 5 ¥ 7Y FHof &
F2E 0.120 mg kg ', 0.057 mg kg', 0.015 mg kg, 0.005 mg kg™' & 0.003 mg kg™'©]
ATt o]of spinetoram 5% U/F52HA| 2] ofAutebA 2of TRt QPAARE 7| B 2HR-5
|71%(@h= Alekstal, %ADIE AbEste] Alo]dF o] me hd/de ElIskeith

* Corresponding author : Tel. 041-540-9696, E-mail : hrchang@hoseo.edu
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AMHA YRS LA(Arctium lappa L.

Imicyafos 2 Fosthiazate2| Xt2QkAt

N

=
)

Yot P,
LR HUBSMBTME, () AL FSABHES

E A4E 23 HF GAIE Y3 imicyafos ¥ fosthiazateS At $-of gt
HF5871e 9 HARE 7 IS AlQbskaL, ofof tigh eFAAFB7HE flshe] sy skiTh
Imicyafos 5% A 9 fosthiazate 5% WAl e 242 7IEH(6 ke/10 a), HIZF(12
kg/10 a)o.2 a5 d EFEsl Astgion, 00Y ¥ ofd £94 4= 29 At &
7o 94 B A 7E AHF st FA5HHTE + oFA L5 LC-MS/MSE ©]-&5t
=459 2, imicyafos ¥ fosthiazate®] FETHAl= 0.005 mg/kge] ATt -9 Sut F
2] & imicyafos ¥ fosthiazate?] 3|8 U AAMEAA Al A3t 25 70.0~120.0%
2 fadeg 4YE w=Sohg oy, HolA 4 (Coefficient of variation, C.V.) E3F 10%
o|ate] 7]Eg THESte] Tl wof Aol tigh ZArd el At Alge] A7zt
T S AT 4 itk 2 AER 9 ¥ F imicyafos®] 2R €0.005 ~
2.284 mg/kgol %L, fosthiazate®] -9 0.090~2.644 mg/kgollod, ¢4 #2 5
imicyafos ¥ fosthiazate?] ZH+2FE @& 0.005 mg/kg |5kl AL shelstgch & o
TAE AR 51 imicyafos 5% YA ¥ fosthiazate 5% YA AAARE 7|22 A
Al A EGESE 18-S AStetith ol & g ez gl tigh imicyafos ¥
fosthiazate®] 91i/dS B7It Axt, o At F2jo] tigk ADI tiy] Aold¥&
(%ADI) ] imicyafos 16.45%, fosthiazate 7.36% % ZH52Fo] & HFFZ5AE 718
AYHHo-8F2 80%F 21oHA] hoB = Alo]E &gt & e W& Zor W
etk 2 AEY 999 FeliS YAS fI5ke] imicyafos 5% UA| R fosthiazate 5%
YAE A7 S =ote] ARSRITH f2ubet 5418 5 Rsd 2 9AY ¢
o
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49 FAEO| TEEY HYE BLIETY
(Monitoring of single pesticide residue in Imported
agricultural products)

i =

Z-22] 4| E(Positive List System, PLS)7} Al AdEsAds U doads

105502, AT, S71, e3X], v, ZRlofE, A2, 2=, &, 15)

< Aot F 114719] FAMES AT i 522 22 1097 ZYER S 514

%2 ADI7F WL TR 24 0] 7hett ARtAl(ER| 2], LYARLERY] o 5A, o

OJHIALE) 4852 A5t 5‘43‘3% TRYSHAT 24 O 5> BUE P oA
|

s 22, Jhdst E-AS dEY 5 e s, ARE, 1, o),
L3 2 S

i

:

[
3

ol A&shHal, EPEY, LIARRE=RRTIS] HYIMA(LOQ= 22 0.005,
0.02mg/kgel o0, LOQ ¥ LOQ 108}, 50HH T=o 2 22 SHA oA, Stold
ARES] ARl Z2F 0.05, 0.02mg/kgol 1A, 7HFS87IE(MRL) 242} 0.5, 3.0
mg/kgo]$20], LOQ ¥ MRL, MRL 108} ’\ZOE Helstanh Ay A2 dut o
T 3582 63.5-117.2%, B A= 18.1% oI5t AAITR) = 0.9974 o]4fo] =
o2 B AAEHAYS(CODEX) Y] soF AR 7ho] =211(CAC/GLA0, 2003)
S A Fol g e Al 5 AR bl E HAbol| W 7ho] =2R1(2016) 0

AFHOR B 114719] 59 SAHRol o3 AH5soF B8
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% Cyenopyrafend}t Cyflumetofen?|
4 4 Y MES5Y BLEY

7| (Fragaria ananassa Duch.)~= 2015 7|20 2 AYArRFo] oF 194 513&E, AJAtoH-2
12,840 H€e] 145 A=Z2H HF2 AEA oA At =L ok ujoll A AulE =
7] & 2o S8t F5¢ = 4‘%@1“3‘1]9]' = AEZA59 /\]%}7]15—‘413
2 $Zo| IA Skl YRS AA Zha2 Ao FdTt AR B fl6l 54
o] QFd 9 flai e welE J3 Aot Qi ‘—‘?‘-HOHHJE FEFAE0l el X<

I

rl

>4 n{u

ol

A | of wag APshaL oF 3204 FAHIE B LR IRsof A Z:/\l%
FYstaL QAT +EE7] A 5, 32050 ZAEA] 2 vl FedES ARk
Aol FAH o2 pE=of tigt bRk SAI7E BT 27 Uk TEbA, 2 Al
Me &5 o2 I e 7N Ul dAF A sefoldA s7tollA Bol
AR8-5t

3 Q1= cyenopyrafen(dEY: £3)7 cyflumetofen(‘dEF: ZHAH o o %+
5 A EHZ ZRIsty &7 Ao £EHE 2057 BVARE EFHSH

cyenopyrafen®} cyflumetofend] 253 AEjE ZAFSHA T
Cyenopyrafene 59F AL & 459 59t ]E— Aot 247 A3}, AlH7IXE <

PLS 0.01 mg/kg o4 o]glod vb7]= 6,14 o]t Cyflumetofen260¥ 5t 434
St 7%,]- 60 o|THE PLS 7|& o];].gig 7)== 6.1 o|gith o] 2 B PLS
]_,_ 0]6]-__] X]— 7]7]—0] UH 7101 ] 2‘3 _47]_ .Jl_g_o]- 7-] o= E‘?_]E]' 20 =

71l BYE Y A3} cyflumetofen 0.0024 mg/kgoll A 0.24 mg/kg 0.2 AEES
o0 cyenopyrafen< 0.0026 mg/kgollAl 0.44 mg/kg £FC0 2 AESE U AuloA =
= F U%0] £ Al BAGARIZE 2 4 9lo] FAREof e 57t St FAlof Qb

37tk HUEPo] o Jlom wehd.

R (her=sorory
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A|MEIHHY @9|(Cucumis sativus L) &

ArAH| Fluopicolide ¥ Metrafenone?]
AAEHA XtR5|@7|F M

AEAE 2ol (Cucumis  sativus L)oll tistd f-5 Al 2HF6]-87]%E(Maximum
Residue Level; MRL)S ZI}st= HAFE R olgh ud|E Yx|stx} Qo|o] AMRE=
fluopicolide ¥ metrafenone®] A=st4 g7 |E AtESsta, AHdA ZH5587|&
(Pre-Harvest Residue Limit; PHRL)-S AA3st12} 85t th Q0] ZFAIHL -
U2 Dot 327 2)2 AGA A olA 385kl o], & Foks SPARE 7|0l
wet 18] A T 2A17F 35 0YALR 51 0, 1, 2, 3, 5, 7, 104k AR5 A FH st T
Fluopicolide ¥ metrafenone =% dichloromethanes AREste] EH||51% 11, SPE-
NH2 cartridge 2 HA|5to] LC-MS/MS2 % 2435t & oA 9 3548 Ad5dy
A} fluopicolided] 3582 74.2 ~84.2%, metrafenone-2 84.7 ~97.2%°]%l o0, B4
AEFSHA] (Method Limit of Quantitation; MLOQ)+= 0.005 mg/kgo|ATth Q0] =
fluopicolide ¥ metrafenone®l| 272 Al7ko| Zatste] wpet vj w4 w24 ZHAske
on, T okAof gt ¥H7]= fluopicolide?] 7% 3.0¥4(ZA 1)3} 3.3YU(EA 2),
metrafenone®] 3¢ 214 (EZEH 1), 2.0¥(Z 22 YetTh Qo= 43 o4&t
e #H 542 7 ZhRsofe] S antg vlwa 42 7S UEhd Zlos
AtREh dAE EF gaFolE EWE fluopicolide®] PHRLE 2.92 mg/kg,
metrafenone< 9.73 mg/kg®E A|¢tstth & A1ATE vlglo g =oko] AEE & 4~
g AI7HA] fluopicolide 3 metrafenone®] 73 raFolof Higt o 50| 7is5HA =
o 20o]9] QFHgt AL - e Yd2xT Aow wWHET
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OfA T2} HA AlMX{H{o|A] Pyrethroid#| &FH|
Acrinathrin ¥ Etofenproxoj C{St XS5 EM

1 1 2 3 1,*
ALUR, oMdl!, g23l', 3497, 0|gS°, Yot
'OMORLD BIOIQSSSA0H, DAL HoFBYL
SENTY ADHT AT
SOOI AYRRIHONE AE YOI

ofAIRIAAE T2 YA TR 2 Qlste] U 4H|7F A EH o7 FUleL aF
222y 22y 9ttt ofAulebA A sl Hoke] AHE5]-8 7] (Maximum Residue
Limits, MRL)> 44702 GARF=(AZ2], ks 5)f vlsf 7|& Aol F=53t Ao
t}. PyrethroidAl &34l otAumtetA A9 AFE/dol 48 < tlx= TEAE 9
YA mbr}t et ofAl 2 2| ARGo| S7KskAL Sl & Al okl uebA 2~ A AR
= 3t pyrethroidA] kAl acrinathrin ¥ etofenprox?| 2He ZHREAL JLslo] Zt
7ol 87122789 ¥ ARS8V (/e Attt qtoh 2FAIE-S AL
A 2ol M AZRJHAIZIE 422 Sto] AAISHA W, acrinathrin 5.7% H/g2HA]
9 etofenprox+phenthoate 37(7+30)% +3SFA1S z+zF 2,0008] ¥ 1,0008] )45t 7Y
HAC R 23] FPFER & HFTHAEZUZEE 04, 1Y, 3¢, 5¢ 9 7Y Fof] A%
ghobith. Acrinathrin % etofenprox®] 241 g HetAl= 0.02 mg/kg ¥ 0.002 mg/kg
o|la, FFTAL 108 ¥ 508) oA B|4&2  acrinathrin 104.1~111.3% %
etofenprox 83.8~90.82%%t}. Z|F A AEZT 0Y, 14, 3¢, 5¢ L 7L Z izt
B2F2 acrinathrin 0.21 mg/kg, 0.16 mg/kg, 0.093 mg/kg, 0.053 mg/kg ¥ 0.027
mg/kgO| 3L, etofenprox+ 0.15 mg/kg, 0.11 mg/kg, 0.043 mg/kg, 0.027 mg/kg ¥
0.006 mg/kgo| Ut ofAutebA A AU ZANA acrinathrin ¥ etofenprox®] 2+
T Ate]| ZAsEY FAAE BHS AEote] e AFEE S S sl
27 259 9 1.6¥0]Qleh 2Rz ofaulebA A A 2 A A acrinahtirn 2

etofenprox®] 7HFsl87]E(Qh B ArbdA 1HRs871E (b2 =Eshlth

* A=A A}; 1 Tel. 041-540-9696, E-mail. hrchang@hoseo.edu

WEER ~hotzsomer)
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olA I3 MY F cypermethring| ZtR E4
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doz zAste] HA AR ASSIATE 4 % /F3E F cypermethrind]

717+ 0.032F 0.06 me/kgo|Qlon], HeFatA|, HFatAl o] 104 Y

2 e|ote] BA% 31482 76.3-124.6%2 FAT 3|48
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sotR M &k HIKProficiency Test)E 9|5t

A
HZ==Xl(Reference Material)?| £AM

o
o 473 =4 = sOF B Aol B HE W=
7F 2L RS SHCE 3039 FHYES AAct o Ao AgH Ay
QuEChERS 412 #-83to] LC-MS/MS ¥ GC-MS/MSZ £45t9th Az okA
A 7tA Lo EULEES o|83lo] A 23F A0 2 EQw oko] z=leok FAA T}
oFgAS 20l 3 T Bof whol BAGIgI T 30%50] HoFE 3 0]0] 20% HoMES

Az7|Ho 2R FA2] EutE A|R(30 9)9F Y99 20%F 5o/d=2el H7Hd EuntE
ARQB0 g)& $Yste] B4 AASHALE A& 242 QuEChERS EN 15662 ¥d-2
gt} 9hE LY ZHzE 5 g9 HAO SR,E HUIRE T Acetonitrile®2 &5}
MgSO49} PSA(primary secondary amine) 522 3= - A 39t A2 2222
LC-MS/MS % GC-MS/MSE o|-&sto] E4st3len] AT} AcetamipridE &3t
20% o Bol HEH AT R* Zh2 0.99 o]0z &2 2A4-S Yehlth 205 &
oM R0 AEFEx 0.054 ~ 0.716 mg/kg =0l en 33| 9rE7F EFHAHSD,
standard deviation)+= 0.002 ~ 0.019 mg/kg 5202 Tl

FAATE =2 Fe @ AYES UEidigl e el wyo] vl far golgt
QuEChERS Alzdx2|gdyzt oo Aas 17Z=z 2435k= LC-MS/MS 9
GC-MS/MSE o]-&sto] sk S oo 243 &8 4 vt HHstdl

o}
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ol F HICIHE=Z AlH AHF
Method Validation of Pendimethalin in Eel

2 As A EFol (WAoo HiduERio] HEE o] uhE - #H7|H itk e
s el Haste], 201749 AlFdB A Z (p4kg b TE]) o mep ¢ o]
(o)) T AduE=ie] shde] & flote] HA AlAH S vhAst Lzt oFgict, g
22 fUERo A A2AR 2y H EYHE AzA=Z AHSET, HEsE
7128 7] 5 6429 HAREOIA 0.05~2.0 mg/kgE AAE o]l o) Fojof Tt 7]
Z FAL AAE Q)R] gkt FCjwEle] Ay HES A AZFA F thEsokrt
A EAY-A2YE HEote] Aottt AYuERiS oEUEZR F2E519, &

H
A-obEUEY 2ufgol oste §2] ¥ ¥]34 2552 A ASHL, SPE-Florisil2
gt & GC-MS/MSZ 245kt Al A5 H7Fs= 0.01, 0.1, 0.5 mg/kg
Agotg o, 3lag, AP 9 24 aE FAA 4 9193 (CODEX) 7to]
olof] &35to] Akt 1 Axt Aojugd AlFE ol A4 RS 0.9983, gt
£ 0.005 mg/kg, 3]58L 99.8~116.3%, B4 o= 11.6% U|9te g A|@y o] At
9 UGS RIS & AFollA HEE AlFE2 o Eol(dAo]) tdez
AT ERle] IR ST Al e s &84 ool

H 200 RESRIEEniRlY
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Efol 5 459 Lo GC-MS/MSE 0|83 SAl BA% 2

SA Al ztao] olst 200649 2012L#77}7<l ko R QR Ui AR
21,353 22 i 3,0009 olido] FdeEoR AFYsta g1, Fefjols EMEARI (5
Atolth) 5ol w5 WAyskal §lof %F—T%‘ﬂ B pARe A& SRt Slo] A os
Fostth & dts AU w9 554920l tish GC-MS/MSE &-8sto] A/ & el

5 %Y A tHdE FAYE SEotglth. GC-MS/MS+= Shimadzu GCMS-TQ8040&
AHE8EAT, column- Rxi-5Sil MSE 08389tk GC-MS/MS 717184 2719] 3H¢g 9
A, e 2 EEENS FUsta] SCAN ¥ product ion £41& 53t JEF 274
0]4+9] SRM (Selected reaction monitoring) 271& &5t} 52k 55 4

A ZFSEA (MLOQ, Method limit of quantitation)+= 5 ng/mLo|$ith &
2 5-100 ng/mL H oA matrix matched calibration ¥ A5 OU{ 55 & 5
5244 Bo)A A A AS07) = >0.99 olich 3548 AFL 9l5) ErY 100 42 F3t
o MLOQ, 5MLOQ, I5MLOQ +&o=z w9 Azl & 0.1% formic acid’7} %
acetonitrile 200 xS ZA7FsF1 1,200 rpmol| Al 187F 28 223619 1 40 mg MgSO4, 10
mg NaCl& 7}t 1,200 rpmof| A 187F A &5k ot 28-S 13,000 rpmof| A 527+
HAE St A5l 120 uLE ot 4 : 1 H|E2 matrix matchingdt & GC-MS/MSo]|
1 uL FYste] 2453 & A A3k AA 5 5548+ F &5 70-120% (RSD
<20%)E WESHE -2 MLOQ, SMLOQ ¥ 15SMLOQOIA Z+2+ A2 89.1%, 96.4%
8.27%01% o1, dF e FAl FHEA 0] 7hsote] kel Fofo] Ao &

7‘< =
8% 4 9 Aoz ARHL,

O
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B (Vigna angularis Willd.) ¥ 4K Chlorpyrifos ¥
Tefluthrin?| THREN U QUHPHI} AL

2 a2 sk DUEE A 249 Al eo] g1, FoFe] 557t
o2 2= H]'BH /bh’ﬂ;ﬁl—o—i 2ol Yol 52l YAl olze< A =

AHA Quj =2 B (Vigna angularis Willd.)& A%sto] thi 2Zh=of 2dstal
HAAA o] g H]'Zﬂoﬂ A AR chlorpyrifos 2.0% QA2 tefluthrin 0.5% YA|S
st R AldE stTh 2 A9 AI™FCFAIQD chlorpyrifos 2.0% A
tefluthrin 0.5% YAE 2+t 7126 kg/ 10 a), W12 kg/ 10 a)o.&2 15 A 135
EGHAES A st o], pA|7]of shao] F(ET) AlRE AFH Sk AF et 2
Al& 3 chlorpyrifos ¥ tefluthrin®] ZFFE4-8 ¢]5}9] dichloromethane 2.2 23] FHj
ol 1, SPE-NH2 catridgeE ©]-&5te] AAISH & GC/ECDO| +Uste] 2F 245K
th T oA 9] 348AlE AT} chlorpyrifos= 82.9%~88.9%, tefluthrine 78.1%~92.2%
2 fa3es " 70%~120%%5 THSoHE I, MLOQ (Method Limit  of
Quantitation)~= Z-5 0.005 mg/kgo|tt. & 5 chlorpyrifos ¥ tefluthrin®] ZHE32
7|12 w7 A gAtoA B MLOQ Ujghe 2 HEE o, 242t oA 9] & ZhawF
S 2 HE ARESH ADI thd] Alo] ] HE(BADI)S 63.5655%, 1.77713%= & % ADI thH]
Alo]d &0l 80%5 ZifshA| oot eHdate]of A7t gle Ao= AtRET: oo &
% chlorpyrifos ¥ tefluthrin® SHAARE-7|&22 o5 A 1§] EFHHIIA R A¢k
stRon, olggt Aup7t 2W4 AujdtE & Al 5 Yol E = AAA IS A
of aytH o= gd & otz 2R AujAEe] REef o =gl E
2 Zo= woHEr

(R AA)

waoox rfrorlr

x2
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Chemical and Biological Indicators of Soil Quality in
Organic and Conventional Farming Systems

Mai Rehan®, Hassan Ahmed Khater,
Mohamed Abdelalim Ali, Mohamed Abdul Aziz Daif

Cairo university Faculty of agriculture

Organic farming has been popular worldwide and has expanded in recent years due to
environmental, economic, and social concerns. In Egypt, up to 2.23 % of the agricultural
area is managed organically. The transition from conventional to organic farming is
accompanied by changes in an array of soil properties and processes that affect soil
properties. These changes in soil properties under Egyptian condition are not well
documented. Therefore, the present study was carried out to investigate comparative effects
of organic and conventional farming systems on various soil chemical and biological
indicators under Egyptian condition. Surface soil samples (0-30 cm) were collected from
eight field pairs (organic field and its conventional counterpart) to represent organic farms
in three locations (Fayoum (Tubhar village), Belbeis city (SEKEM Organic Farm) and
Salhyia city). The organic fields have been in organic practice for 4, 6, and 10 years
(Fayoum samples), 20 and 30 years (SEKEM samples), 8, 10 and 12 years (Salhyia
samples) since organic farming certification. The soil chemical and fertility indicators
included soil organic carbon, T-N, pH, EC, CEC, exchangeablecations, and available N, P,
K, Fe, Mn, Cu and Zn. The biological indicators included population count of total
bacteria, actinomycetes, fungi and azotobacter as well as the activity of dehydrogenase,
alkaline phosphatase and urease enzymes.

Soil organic carbon, T-N, CEC, and available N, P, K, Fe, and Mn were significantly
higher in soils of organic system than in the conventional system. These soil quality
indicators further increased with increasing the period of organic farming practices. On the
other hand, soil pH, EC, available Cu and Zn were higher in the conventional system than
in the organic system. Findings indicate also that soil under organic farming system

exhibits higher microbial population and activity.
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ZHo| MAAAH KNF10362| o|gIStEM U HFPAHALR
Research of physico-chemical properties and
formulations for broad spectrum fungicide, KNF1036

23 el AFde s l"ﬂo_ 2= L}E]“H‘jq = i)y
& Fde AtAY] o] x&Hom Q=T Tk
= A 3Lof| AREE KNF1036< strobilurinAl AFA| 2 2| 7H¢ st A7t 2185
A SA A Zok= o=, Al o qR]| tiAte] A A0 g oSt D EFE

of o] AAPAGAIE AFtgto 2 A 2t Ql Alg ¥t Alo)7|e2 3t A8

& 71 & sl

rlF
i

O:

JHEE fsto] 44, =4, 7Hle, 719, FEE, 8

3=, logP, vﬂ*‘“ﬂﬂ 8ol e 5= :
oleigt o]3}etd B/d-& vt o R A& AES A3}, WP, EC, DC, SC, WG & thddt
Aol M 7Hsstd o, GUst Aoz SCE Adsto] A skt
KNF1036 SCo] A@21%l 54 HEE fIsote] BAIHIA 3 FehdAd A& AAIR
A, 2717 49 o] do] ZheshR Al F AL tRA ET oPg el Aow &
A=ty KNF1036 HA1S] S4-dEZT, QIS ¢t
strobilurinA] A9} FASE 5448 BTt
KNF1036 SCo| 7%, =i thHd] 2GAIE U o] ofe] 571e] 2AIF oA ofe 2=
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B 2o OE o HeE RASHY 57t HEE fltt 7|&
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Combined Toxicities of Endosulfan with Phenanthrene
against Zebrafish Adults (Danio rerio)

Kyeongnam Kim, Sung-Eun Lee

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea

Many studies on toxicity of an individual pollutant were carried out but not many studies on toxicity
of combined pollutants were performed. However, in the nature, pollutants do not exist individually but
simultaneously and have toxic effects on various ecological organisms. Endosulfan and phenanthrene are
known to be frequently found in the agricultural environment. Therefore, in this study, individual and
combined toxicity tests of endosulfan and phenanthrene on zebrafish (Danio rerio) adults were carried out
based on OECD Guideline 203. The acute toxicities of endosulfan against the fish after 96 h of exposure
were 1.0 4g L™ for LC)o and 4.6 ug L' for LCs. The acute toxicities of phenanthrene were 7104g L'
for LCyp and 920 ug L for LCs. To evaluate mixture toxicity of two compounds that have adissimilar
mode of action, independent action (IA) model was used. Based on LC,, and LCs, values for 96 h obtained
from individual acute toxicity tests, the acute toxicity tests with four different combinations of compound
concentration levels were performed. The results showed that the combination of LCs, value of endosulfan
and LCI10 of phenanthrene produced synergistic effect, suggested by the fact that experimental value is
larger than the value calculated using IA model. To observe enzyme activity, head and body samples were
separately prepared from the dead or living fish. The results of acetylcholinesterase (AChE) activity
showed lower activity in the bodies of zebrafish treated with endosulfan alone and combined, compared
with the control. In case of glutathione S-transferase (GST), a combined treatment gave higher activity
than an individual. Carboxylesterase (CE) expressed higher activities by endosulfan than phenanthrene in
both head and body. For evaluation of lipid changes after exposure, whole fishes were prepared. When
the lipid changes in zebrafish after exposure were compared, an increase in lipids with an m/z ratio of
769.52, 795.53, 841.55 and a decrease in lipid with an m/z ratio of 885.64 were observed as the
concentration of both compounds were increased. Those four lipids may be considered as a lipid biomarker

to identify the toxicity of phenanthrene and endosulfan on organisms in the water system.
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Establishment of ADI and AOEL for pyflubumide
through evaluation of Toxicological data

Nanhee Lee, Are-Sun You’, Jin a Oh, Sujin Park, Youmi Jo,
Je Bong Lee, Yeon-Ki Park, Juyeon Lee

National Institute of Agricultural Sciences

Toxicity evaluation and establishment of safety reference dose for pyflubumide was
conducted with acute toxicity, short term, long term study(rat, dog), carcinogenicity(rat,
mouse), reproduction, teratogenicity, genetic toxicity, ADME study. In ADME test, oral
absorption was 52% and main excretion route was feces. Residue level in tissue was
very low. The major metabolites were NNI-0711-aniline-isobutyryl 2! NNI-0711-acid.
Category of Acute toxicity was 5. In short term studies, there were anemia, change of
heart, and hepatocelluar hypertrophy then the lowest NOAEL was 1.2 mg/kg bw/day. In
l-year dog and rat study, anemia, change of kidney, adrenal gland and bile duct then
the lower NOAEL was 0.85 mg/kg bw/day. In carcinogenicity study for rats, there were
effects of liver, heart, adrenal gland then NOAEL was 0.735 mg/kg bw/day. In
carcinogenicitiy test for mice, spleen weight increased then NOAEL was 4.00 mg/kg
bw/day. In reproductive study, there were effects of heart, liver, ovary, thyroid gland,
and lung then NOAEL was 0.781 mg/kg bw/day. In teratogenicity test, body weight gain
and food consumption decreased then the lowest NOAEL was 20 mg/kg bw/day. .There
was no reproductive and teratogenic effect. In genotoxicity test, the result of all the tests
was negative. As a result, the lowest NOAEL was 0.735 mg/kg bw/day in rat
carcinogenicity study and safety factor was 100. ADI was established as 0.0074 mg/kg
bw/day. The proper NOAEL among short term and teratogenicity studies was 1.20
mg/kg bw/day and correction factor was 0.52, then AOEL was established as 0.0062
mg/kg bw/day.

*Corresponding author : aresun@korea.kr
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Toxicity category and classification of penflufen
in GHS system

Juyeon Lee, Are-Sun You', Jin a Oh, Sujin Park, Youmi Jo,
Je Bong Lee, Yeon-Ki Park, Nanhee Lee

National Institute of Agricultural Sciences

Toxicological data was assessed for toxicity category and classification of penflufen,
There are no effect related to treatment in acute toxicity. Category of acute oral, dermal
and inhalation toxicity was 5, 5, 4 respectively. Category of skin and eye irritation, and
skin sensitization was ‘not classified’. In rat and dog 90 day studies, there are liver
weight increase and hepatocellular hypertrophy and the lowest NOAEL was 5.6 mg/kg
bw/day. In 1 year dog study, there was liver toxicity. In rat chronic/carcinogenicity study,
there was liver toxicity and tubulostromal tumor that was not related to human. In mouse
carcinogenicity study, there was liver toxicity. In reproduction and teratogenicity study,
there are decrease of body weight and food consumption, and liver toxicity. There are
no effect of reproductive toxicity and terotogenicity. The results of genotoxicity studies
were negative. Therefore penflufen was classified category 5 of acute oral an dermal

toxicity and category 4 of acute inhalation toxicity but not classified the other toxicity.

*Corresponding author : aresun@korea.kr


mailto:aresun@korea.kr

L_ | Abstract of poster presentation | =

(W) B AMRATIS S| HAIE]
BT SISIS ORI

] A F 2GR 5oFS 2A ¥ AET o x| ot 58 Y WA =EYF
54 9 F7EE foto Ad BAEAG W 107049 W el ZAolA  AetA
Orysastrobin A3 E power sprayer (PS)7|2 A%ste] 38 9 A28 =
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Control Effect of Chemicals against Bacterial fruit rot
on Julube by Xanthomonas arboricola

Kyeong Hee Lee”, Seongkyun Lee, Yong Tae Ahn, Miwha Jang,
Jong Won Lee, Chungwoo Kim Hakyung Oh and Sang Hee Kim

Chungcheongbukdo Agricultural Research and Extension Services,
Jujube Research Institute

Recently, jujube has become popular as a fresh fruit. Therefore, the diseases such as
anthracnose and bacterial fruit rot that the symptom appears on the fruit surface may
have a large impact on the merchantability. The symptoms of jujube fruit by bacterial
fruit rot by Xanthomonas arboricola include initially small water-socked, reddish spots
and gradually become brown and enlarged and the surface eventually became sunken,
while internal tissues turned deep brown. And in leaf, a small water-socked spot appear
and turn to a polygonal spot with halo. Considering recent hot weather conditions,
outbreak of bacterial leaf rot is expected, but there are no registered control chemicals
to date. In this study, control effect of several chemicals against bacterial fruit rot was
evaluated both in vitro and field test. In paper disk assay, bacteriocidal effect was best
in oxytetracycline which of inhibitory zone was 28.7mm followed by oxolinic acid 19.5mm
and streptomycin 15.7mm at a concentration of 200ppm. In field tests at Boen and
Jincheon region of Chungbuk province, control effect was good at 1,000 times diluted
concentration of streptomycin(A.l. 20%, WP), oxytetracycline(A.l. 17%, WP), oxolinic
acid(A.I. 20%, WG) and validamycin A(A.I. 20%, WG) whose control value was
average 84.4%, 83.7%, 79.1% and 77.6% relatively. At 500 times diluted concentration
of streptomycin treatment in the early stage of growth, phytotoxicity with yellowing of

young leaf edge was appeared.
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Control Effect of Chili Pepper Bacterial Wilt by Bacillus
amyloliquefaciens M27, Antagonistic to A Wide Range
of Pathogenic Bacteria and Fungi

Sang Yeob Lee', Hang Yeon Weon', Young kee Lee?

'Agricultural Microbiology Division, National Institute of Agricultural Science (NAS),
RDA, Wanju 55365, Korea.

Crop protection Division, National Institute of Agricultural Science (NAS), RDA, Wanju
55365, Korea.

Bacterial wilt is caused by the soilborne plant pathogen Ralstonia solanacearum
attacks over 11 plant species in Solanaceae in worldwide, and approximately 9 plant
species are recorded as hosts in Korea. B. amyloliquefaciens M27 was strongly inhibited
the growth of Ralstonia solanacearum. Pectobacterium cartovora subsp. cartovororum,
Acidovorax citrulli, Agrobacteerium tumefacienes and Burkholderia glumae. Incidence of
Chili papper bacterial wilt by treatment of 20 fold, 50 fold, 100 fold and 200 fold of
LB broth cultural liquid of B.amyloliquefaciens M27 was showed 7.4%, 16.7%, 22.2%
and 31.5%, respectively, whereas that of control was 47.2%. on October. Also, on
October incidence of Chili papper bacterial wilt by treatment of 20 fold, 50 fold, 100
fold and 200 fold of LB broth cultural liquid of B.amyloliquefaciens M27 was showed
6.1%, 6.1%, 9.1% and 11.4%, respectively, whereas that of control was 39.4%. These
results indicate that B.amyloliquefaciens M27 could be a prospective eco-friendly

antibacterial agent for the control of chili pepper bacterial wilt by R. solanacearum.
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Control Efficacy of Several Fungicides against Downy
Mildew of Onion at Nursery Seedling Stage

Chung-Yong Mo, In-Seong Lee", Jang Hoon Lee,
Sug-Ju Ko', Kwang-Yeol Yang"
Department of Plant Biotechnology, College of Agriculture and Life Science, Chonnam

National University, Gwangju 61186, Korea
'Jeollanam-do Agricultural Research and Extension Services, Naju 58213, Korea

During the nursery seedlings stage at Muan in 2013, moisture and temperature
conditions were favorable for the occurrence of onion downy mildew. Several fungicides
were evaluated for controlling onion downy mildew at the stage of seedling. The disease
incidence of the untreated control was 51.1%, which was sufficient to evaluate the
fungicide efficacy for the control of onion downy mildew. Incidence at the mancozeb
treatment (MAN treatment) was 4.4% and it was the highest control value of 91.4%.
Incidence at the various fungicides treatment (MIX treatment) consisted of amectotradin
plus dimethomorph, floupicolide plus propamocarb HCL, or dimethomorph plus
pyraclostrobin was 10.0%, and the control value of the MIX treatment was 80.4%.
Among the tested fungicides, amectotradin plus dimethomorph (AME plus DIM
treatment) was selected and treated for three times to the nursery seedlings. Incidence
of AME plus DIM treatment was 12.2%. There was significant difference among the
three different treatments and the untreated control. These results suggest that the
application of fungicides on onion nursery seedlings was effective to control the onion

downy mildew.
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Deletion in Cytochrome b Gene of Colletotrichum
acutatum Resistant to Pyraclostrobin

Seung-Han Kim®, Seuk-Hee Park, Min-Gi Kim

Department of Agricultural Environment Research, Gyeongbuk Agricultural Research
and Extension Services, Daegu 702-708, Korea

Pepper fruits infected in anthracnose were collected from Dalsung, Goryung, Chilgok
and Gunwi area and pathogen were isolated. No. of isolates was 35 from Goryung, 23
from Dalsung, 62 from Chilgok and 52 from Gunwi. Each isolates were cultured on
potato dextrose agar(PDA) media for 7 days at 25C and mycelial disk was taken by
punching with Smm puncher. The mycelia disk were moved to PDA media amended
with 100 ppm of pyclostrobin and cultured 5 days at 25C. Most of them could not grow
on pyclostrobin amended media but few isolates grow slowly This means few isolates
are resistant to pyraclostrobin. Effective concentration of resistant isolates on
pyraclsotrobin was measured using microplate. Spore suspension was prepared from 10
days’ culture media of each isolates. Pyclostrobin was serially diluted by 3 times from
2000ppm using 2 times potato dextrose broth. Each cell of microplate received 100 ul
of spore suspension and diluted pyclostrobin solution and measured absorbance at 595nm
using microplate reader after incubation for 3 days at 25C. EC50 of resistant isolates
was around 20ppm but sensitive isolates was around 2 ppm. To compare gene of
resistant and sensitive isolates, the full sequence of mitochondrion gene was acquired
from NCBI(accession No. KR349346) and primes were designed with primer 3. based
on aquired sequence. DNA fragment was amplified with cytFl/cytR1 primers and
sequence of cytochrome b gene was analyzed. Deletion of G at position 1023 was
observed in resistant isolates. It is not certain that this 1023 G deletion confers resistance

to pyraclostobin but considered to be related to resistance
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Field Evaluation of Systemic Acquired Resistance
Activator against Pear Scab caused
by Venturia nashicola

In-Seong Lee’, Jeong-Pil Ryu, Su-Hyun Kim, Kwang-Hyun Min,
Jang Hoon Song', Jang Jeon Choi', Kwang-Yeol Yang®

Department of Plant Biotechnology, College of Agriculture and Life Science, Chonnam
National University, Gwangju 500-757, Korea

'Pear Research Institute, National Institute of Horticultural and Herbal Science, Rural
Development Administration, Naju 58216, Korea

Pear scab caused by the fungus Venturia nashicola is the most devastating disease on
Asian pear (Pyrus pyrifolia). Control of this disease is conducted mainly by spray of
various kinds of fungicides, but there is concern about the resistance strains caused by
excessive and repeated use of fungicides. In this study, the control efficacy of a
commercially available systemic acquired resistance (SAR) activator, Acibenzolar-
S-methyl, was tested in the Naju area. A conventional synthetic fungicide program with
10 time-spray schedule was included for comparison. The SAR activator was substituted
4 times in the middle of synthetic fungicide program. It showed sufficient condition to
evaluate the efficacy of SAR activator for the control of pear scab since disease
incidence of the untreated control plot was 33.2% or 83.7% on leaves or fruits,
respectively. When the 10 time-spray fungicide program was tested, pear scab was
occurred by 4.4% or 12.4% on leaves or fruits, respectively. However, pear scab on
leaves was occurred by 4.6% at treated plot with fungicide program and SAR activator,
resulting in the 86.2% of control value. Incidence of the fruit disease was 11.5% at
treated plot with the fungicide program and SAR activator, showing 86.4% of control
value. These results suggest that the SAR activator can control effectively the pear scab

and be used to establish the program for controlling the pear scab.

(AhPr st



£ | 2017 International Symposium and Annual Meeting of The KSPS _J

Genomic characterization of newly found virus
in Riptortus pedestris (Hemiptera: Alydidae)

Se Jin Lee’, Yi-Ting Yang, Yu-Shin Nai?,
Mi Rong Lee, Jae Su Kim'
Department of Agricultural Biology, Chonbuk National University, Korea

"Plant Medical Research Center, Chonbuk National University, Korea
2Department of Biotechnology & Animal Science, Ilan University, Taiwan

Picorna-like viruses have been isolated in various insects as having biological
characteristics similar to picornaviruses. Here, a novel viral genome was founded in the
Riptortus pedestris (bean bug) infected with an insect pathogenic fungus Beauveria
bassiana (Bb) from transcriptome analysis. The viral genome consists of 10,554
nucleotides except the poly A tail and this genome contains helicase, protease,
RNA-dependent RNA polymerase (RdRp), VP3 and VP1. The virus was obtained in all
stages (three of small, medium, large nymphs and adults) of reared R. pedestris in the
laboratory and was detected in the thorax, midgut, abdomen, productive organ, muscle
and fat body, but not in the head. This work can provide an understanding the rearing

system of R. pedestris or relationship between host and microorganism.

Keywords: picorna-like virus, RdRp, Riptortus pedestris, transcriptome
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Responses of Colletotrichum gloeosporioides isolated
from persimmon trees in Sangju and Yeongdong to
Qoi and DMI-fungicides

Hyeon Jeong An', Hee Been Na', Tae Heon Lim'"?,

Taehyun Chang?®, Janghoon Song*, Dong Woon Lee'”

"Major of Applied Biology, Kyungpook National University,

2Nousbo Co., Ltd.,

3Major of Plant Resources and Environment, Kyungpook National University, 4Pear

Research Institute, National Institute of Horticultural and Herbal Science.
*Corresponding author

68 and 48 isolates of Colletotrichum gloeosporioides were collected from persimmon
(Diospyros kaki) trees in Sangju and Yeongdong, respectively in 2016. DMI
(DeMethylation Inhibitors)-fungicides (prochloraz, difenoconazole, fluquinconazole,
metconazole, myclobutanil and tebuconazole) and Qoi (Quinone outside
Inhibitors)-fungicide (trifolxystrobin) registered on persimmon were evaluated to survey
of C. gloeosporioides growth responses on fungicide-media. All DMI-fungicides showed
over 91% inhibition rate against all isolated C. gloeosporioides on medium. However,
only 13 and 6.3% of C. gloeosporioides isolates were showed over 91% inhibition rate
on trifolxystrobin media. Therefore, we summarize, Qoi-fungicides cannot use for control

of C. gloeosporioides in persimmon orchard.
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Survey on Wintering and Sore Scattering of Ginseng
Gray Mold using Modified Botrytis Selective Media

Park Kyeong Hun®, Lee Sung Woo, Lee Seung Ho,
Hwang Yun Mi, Nam Yun ho, Myeong Kyung Sun, Shin Jae Eun

National Institute of Horticultural and Herbal Science, Ginseng Division

Gray mold caused by Botrytis cinerea occurs during the entire growth period of
ginseng, and it occurs in all parts such as leaves, stems, and fruits. The pathogens
penetrate through the head and stalk, infect the roots and cause great damage to the
ginseng production. However, studies on the occurrence and occurrence of ginseng gray
mold pathogens are still insufficient. Therefore, this study investigated the wintering and
infection rate of the pathogens using modified Botrytis selective medium on the ginseng
field in Chungbuk province, and the spore scattering was investigated after wintering. In
order to investigate the scattering rate of ginseng gray mold spores, a selective medium
was prepared by modifying the method of Edwards and Sedden (2001). In the ginseng
field, dead stem and rice straw on the ground were collected from January to investigate
the contamination of gray mold. The spores scattering were investigated at the end of
December and in the middle of February. The contamination rate of ginseng gray mold
was high in Chungju area. In 2 year old ginseng, contamination rate of dead stem and
rice straw was 70%, and that of 5 year old ginseng was 69% in dead stem and rice
straw. The pathogens are wintering in the dead stem and rice straw on the ginseng field
in winter. Spores were found to be scattered in February in all the areas surveyed, the
amount of spores collected was high in 5 year old ginseng in the Chungju area. The
results of this experiment show that spraying a fungicide at the time of spore scattering

can prevent the infection of pathogen.

Key Word : Ginseng, Gray mold, Spore Scattering, Wintering
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3-Carvomenthenone and Its Structural Analogues
Show Insecticidal Efficacy against Plodia interpunctella
and Tribolium castaneum

Jun—Hwan Park, Ye-Jin Jeon', Sang-Guei Lee?, Hoi-Seon Lee'

"Department of Bioenvironmental Chemistry, Chonbuk National University
2Crop Protection Division, National Academy of Agriculture Science, Rural Development
Administration

The insecticidal toxicities of active constituent of the Eucalyptus dives leaves and its
analogues against Plodia interpunctella and Tribolium castaneum were determined.
3-Carvomenthenone was isolated by chromatographic techniques and determined by
EI-MS, “CNMR, 'HNMR, DEPTNMR, 'H-'HCOSY, and HMQC. In the fumigant
bioassay against P. interpunctella larvae and adults, cyclohexenone exhibited the
strongest insecticidal toxicity (LDsy against larvae and adults, 2.45 and 3.63 ug/cm’),
followed by methylcyclohexenone (2.95 and 4.24 yg/cm?’), seudenone (3.02 and 4.44 4
g/cm’), and 3-carvomenthenone (52.4 and 68.7 pg/cm’). In the contact bioassay,
cyclohexenone (LDs, against larvae and adults, 17.25 and 19.35 gg/cm?®) exhibited the
most potent toxicities against T. castaneum larvae and adults, followed by
methylcyclohexenone (28.32 and 37.24 ug/cm?), seudenone (31.24 and 36.26 ug/cm?),
and 3-carvomenthenone (92.12 and 96.32 yg/cm?). The results show that no functional
radical on the backbone (2-cyclohexen-1-one) was more toxic than other chemicals. In
the structure-activity relationships between 3-carvomenthenone analogues and insecticidal
toxicity, the mode of the insecticidal action of 3-carvomenthenone, cyclohexenone,
methylcyclohexenone, and seudenone was through the dermal organs of 7. castaneum
and P. interpunctella. This study indicates that the E. dives oil, 3-carvomenthenone,
cyclohexenone, methylcyclohexenone, and seudenone have potential capacity for the

development as safety natural agents to control the stored food/grain insects.
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Differential Transcription Profiles of Diamondback
Moth Larvae Following SublethalTreatment of Five
Different Insecticides

Yue Gao', Kyungmun Kim', SiHyeockLee""?

'Department of Agricultural Biotechnology, Seoul National University, Seoul, Republic of Korea
Research institute for Agriculture and Life Science, Seoul National University, Seoul,
Republic of Korea

To identify genes that commonly respond to the treatment of different insecticides,
3" instar larvae of the diamondback moth, Plutella xylostella, were treated with
sublethal doses (<LCjo) of chlorantraniliprole, cypermethrin, dinotefuran, indoxacarb
and spinosad via leaf dipping. Then, transcriptomic profiles of treated larvae were
compared with that of untreated control. A total of 117,181 transcripts in average
with a mean length of 662 bp were generated by de novo assembly, of which
35,329 transcripts were annotated. Among them, 207, 153, 336, 360, and 262
transcripts were determined to be up-regulated whereas 117, 47, 92, 115, and 81
genes were down-regulated  following  treatments  with  chlorantraniliprole,
cypermethrin, dinotefuran, indoxacarb and spinosad, respectively. Finally, with the
criteria of >10 X fold change (FC) and p < 0.05 or >4 X FC, p < 0.05 and q <
0.2, the genes commonly over-transcribed in all treated insects were selected and
their over-transcription levels were confirmed by quantitative PCR. These commonly
responding genes included three cytochrome P450 genes (Cyp303al, Cyp6a20 and
CYPOE2), three cuticle protein genes (LM-8, LM-19 and TM-A3A), lavesin-1,
acyl-CoA Al1l desaturase, glucose dehydrogenase, nose resistant to fluxetine protein
6, chorion peroxidase and protein yellow. As the five test insecticides have distinct
structure and mode of action, the genes identified in this study were suggested to be
involved in general chemical defense at the initial stage of intoxication. Their

possible roles in tolerance and resistance development were further discussed.
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Evaluation of 3,7-Dimethyl-2,6-octadienal and Its
Derivatives as Mite Indicator and Acaricidal Agents
against Haemaphysalis longicornis and
Dermatophagoides spp.

Hoi-Seon Lee”

Department of Bioenvironmental Chemistry, Chonbuk National University

Severe fever with thrombocytopenia syndrome (SFTS) caused by SFTS virus is a
serious threat to human health and leads to economic instability.
3,7-Dimethyl-2,6-octadienal derived from Melissa officinalis leaves and its derivatives
have shown an acaricidal function against Haemaphysalis longicornis, known to harbor
the SFTS virus, and Dermatophagoides spp., and an indicative function (color change)
on Dermatophagoides spp. In a fumigant bioassay, 2,4-octadienal (LDs,, 0.93, 0.86, and
0.86 ,ag/cm3) was 29.4-, 29.5-, and 58.2-fold more toxic than DEET (LDsy, 27.23, 25.47,
and 49.72 ug/cm?®) against D. farinae, D. pteronyssinus, and H. longicornis, respectively,
followed by 3,7-dimethyl-6-octenal (LD50, 1.21, 1.42, and 0.49 pg/cm?®), 2-octenal (2.84,
2.02, and 0.25 pg/em®), and M. officinalis oil (2.06, 1.42, and 1.97 pg/cm’®). Moreover,
the color of D. farinae and D. pteronyssinus was altered from colorless to golden brown
by treatment with M. officinalis oil, 3,7-dimethyl-2, 6-octadienal, 3,7-dimethyl-6-octenal,
and  2,4-octadienal.  These finding indicated that M. officinalis  oil,
3,7-dimethyl-2,6-octadienal, 3,7-dimethyl-6-octenal, and 24-octadienal could be

developed as functional agent associated with SFTS virus and allergen.
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Food Protective Effects of 3-Methylbenzaldehyde
Derived from Myosotis arvensis
and Its Analogues Associated
with Color Change against Stored Food Mites

Hoi-Seon Lee”

Department of Bioenvironmental Chemistry, Chonbuk National University

Systemic anaphylaxis can occur after consumption or contact with foods and grains
contaminated by stored food mites (Tyrophagus putrescentiae). Spread of systemic
anaphylaxis might be prevented by control of the infestation of 7. putrescentiae by
natural acaricides. In this regard, the potential abilities of 3-methylbenzaldehyde derived
from Mpyosotis arvensis oil and its structural analogues to act as new acaricide and mite
kit (mite color change) against 7. putrescentiae were evaluated. LDs, values
demonstrated that 2,4,5-trimethylbenzaldehyde (0.78 xg/cm®) had the highest vapor action
against T. putrescentiae, followed by 24-methylbenzaldehyde (1.14 pug/cm?),
2,5-dimethylbenzaldehyde (1.29 ug/cm®), 2-methylbenzaldehyde (1.32  pug/em?),
2,3-dimethylbenzaldehyde (1.55 pg/cm’), 3-methylbenzaldehyde (1.97 pg/cm®), and
4-methylbenzaldehyde (2.34 ug/cm?®). Color change of 7 methylbenzaldehyde analogues
mixed with 2,3-dihydroxybenzaldehyde against 7. putrescentiae showed mite color
change from colorless to reddish brown, which was evident to the naked eye. There were
no  antagonistic  interactions  between  2,3-dihydroxybenzaldehyde and  the
methylbenzaldehyde analogues. These findings suggest that the methylbenzaldehyde
analogues could be developed as dual functional agents to protect from allergic skin

reactions to stored food products.
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Insecticidal activities of essential oils derived from
Cinnamomum sp. barks and their components against
Ricania sp. (Homoptera: Ricaniidae)

Myung-Ji Lee"", Min-Seung Kang', Sang-Min Lee?,
Sang-Guei Lee®, Hoi-Seon Lee'
"Department of Bioenvironmental Chemistry, Chonbuk National University

2School of Chemical Engineering, Chonbuk National University
3Crop Protection Division, Rural Development Administration

The insecticidal activities of major components derived from Cinnamomum cassia and
Cinnamomum zeylanicum oils against Ricania sp. nymphs and adults were examined by
leaf dipping and spray bioassays. LC50 value of C. cassia and C. zeylanicum oils was
37.66 and 72.62 mg/L, respectively, in the leaf dipping bioassays against Ricania sp.
nymphs, and 77.38 and 134.86 mg/L in the spray bioassays against Ricania sp. adults.
The insecticidal activity of C. cassia oil was 1.74-1.93 times greater than that of C.
zeylanicum oil. In the components of C. cassia and C. zeylanicum oils examined by
GC-MS, the content of cinnamaldehyde derived from C. cassia and C. zeylanicum oil
was 80.20% and 46.23%, respectively. Based on LC50valuesof cinnamaldehyde,
hydrocinnamaldehyde and 4-hydroxy-3-methoxycinnamaldehyde against Ricania sp.
nymphs and adults, cinnamaldehyde (LC50, 31.25 and 62.43 mg/L, respectively)
demonstrated the most potent insecticidal activities, followed by 4-hydroxy-
3-methoxycinnamaldehyde (172.19 and 212.77 mg/L) and hydrocinnamaldehyde (275.05
and 318.63 mg/L). The findings showed that C. cassia oil, C. zeylanicum oil and
cinnamaldehyde have potential value in management of Ricania sp. and could be

valuable as effective natural insecticides.
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Insecticidal toxicities of carvacrol and thymol derived
from Thymus vulgaris Lin. against Pochazia
shantungensis Chou & Lu.

Jun—Hwan Park", Na-Hyun Lee?, Sang-Guei Lee®, Hoi-Seon Lee'

"Department of Bioenvironmental Chemistry, Chonbuk National University
2School of Chemical Engineering, Chonbuk National University
3Crop Protection Division, Rural Development Administration

The insecticidal toxicities of five essential oils against Pochazia shantungensis adults
and nymphs, newly recorded pests, were evaluated. The LCsy values of Thymus vulgaris,
Ruta graveolens, Citrus aurantium, Leptospermum petersonii and Achillea millefolium
oils were recorded as 57.48, 84.44, 92.58, 113.26 and 125.78 mg/L, respectively, against
P. shantungensis nymphs using the leaf dipping bioassay, and 75.80, 109.86, 113.26,
145.06 and 153.74 mg/L, respectively, against P. shantungensis adults using the spray
bioassay method. Regarding volatile components identified in 7. vulgaris oil, the LCs
values of carvacrol and thymol using the leaf dipping bioassay against P. shantungensis
nymphs were 56.74 and 28.52 mg/L, respectively. The insecticidal action of T. vulgaris
oil against P. shantungensis could be attributed to carvacrol and thymol. Based on the
structure-toxicity relationship between thymol analogs and the insecticidal toxicities
against P. shantungensis nymphs similar to the LCsy values against P. shantungensis
adults, the LCs values of thymol, carvacrol, citral, 2-isopropylphenol, 3-isopropylphenol,
and 4-isopropylphenol were 28.52, 56.74 and 89.12, 71.41, 82.49, and 111.28 mg/L,
respectively. These results indicate that the insecticidal mode of action of thymol analogs
may be largely attributed to the methyl functional group. Thymol analogues have

promising potential as first-choice insecticides against P. shantungensis adults and

nympbhs.
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Isolation and ldentification of a 2,4-D butyl
ester-degrading Enterobacter sp. M11-3

In-Hong Jeong’, Se-Keun Park, Bueyong Park,
Sang-Bum Lee, Yongzhe Zhu'
Crop Protection Division, National Institute of Agricutural Science, RDA, Korea

College of Chemistry and Pharmaceutical Science, Qingdao Agricultural University,
Qingdao, China

In order to renovate 2, 4-D butyl ester contaminated soil through biodegradation, a
high-effective 2, 4-D butyl ester degrading bacterium was isolated from pesticides
industry soil in Yantai of Shandong, China using enrichment culture and HPLC method.
The strain identification was studied, the best cultivated conditions and pesticides
degrading substrate range of the strain was also determined. The 2, 4-D butyl ester
degradation rate of the screened strain M11-3 was 99.98% after 120 h cultivation. Based
on 16S rRNA gene sequence analysis, the strain was identified as Enterobacter sp. The
best cultivated temperature and pH of the strain were 25Cand 7.0. After 96 h
cultivation, the degradation rate of the strain to chlorpyrifos and 2, 4-D butyl ester was
37.25 ~54.34%, the degradation rate to atrazine,imidacloprid, bupirimate, hexaflumuron,

acetamiprid and cypermethrin was 15.53 ~28.77%.
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New Available Quarantine Technology
for Application of Ethyl Formate

Jeong-0h Yang", Young-Rong Park', Min-Goo Park’,
Yonglin Ren?, Hoe-Geun Kim®, Byung-Ho Lee*

'Animal and Plant Quarantine Agency (QIA), Republic of Korea
Murdoch University, Australia

3Safefume Inc. Republic of Korea
“Gyeongsang National University (GNU), Republic of Korea

Methyl bromide (MeBr) has been widely used for quarantine and pre-shipment (QPS)
in Republic of Korea. It has resulted unreasoned use of MB occupational health issues
such as acute and chronic inhalation to fumigators and related workers as well as it is
an ozone deplete substance. The cylinderized ethyl formate (EF) formulated with carbon
dioxide (CO2), as an chemical alternative for MeBr, was successfully adapted in
different types of imported fruits in terms of efficacy to against target pest with
relatively short exposure time and less damage of the commodities compared with
current MeBr treatment. However, there were some limitations to extend use of
cylinderized EF formulation due to its commercial use are cost-ineffective in comparison
with MeBr and restrict emission of CO2. Here, we proudly present the new technology
of EF vaporizer which are specially designed to be use liquid EF (Fumate, registered
product in Korea) with nitrogen, an inert carrier gas. This new EF application technology
is expected to be cost-effectiveness and provide safer fumigation and reduce CO2

emission.
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New Quarantine Trials for Using Liquid Ethyl Formate
with Nitrogen Application on Imported Citrus
Fruits_Cost Effectiveness and Worker Safety

Jeong-0h Yang", Hye-Min Kim', Young-Ju Park’,

Min-Goo Park’, Yonglin Ren?, Hoe-Geun Kim®, Byung-Ho Lee*
'Animal and Plant Quarantine Agency (QIA), Republic of Korea

Murdoch University, Australia

3Safefume Inc. Republic of Korea
“Gyeongsang National University (GNU), Republic of Korea

Methyl bromide (MeBr) had being planned to phase-out and recommended to reduce
by the International Plant Protection Convention (IPPC) because it was listed as ozone
depleting substance (ODS) and chronic inhalation toxicity to fumigators and related
workers. Ethyl formate (EF) is the one of the potential valuable alternatives to MeBr
in terms of its safety for consumers(food additive and naturally occurred) and worker
with higher Threshold Level Limit (TLV=100 ppm) in comparison with current
commercially available alternative fumigant. The cost-effective use of liquid EF
applications with nitrogen gas was developed by cooperative research between Murdoch
University in Australia and Animal and Plant Quarantine Agency (QIA) in Republic of
Korea aimed to replace the cylinderized EF formulated with carbon dioxide, which is
considered as a cost-ineffective method for quarantine practice. Our research
demonstrated that new liquid applications technology in 10 m’ scale-up fumigation in
quarantine practice in Korea. The results shown that completely control all stage of
citrus mealybug (Planoccous citri) have been achieved at dose 70 gm™ of liquid EF and
5°C for 4hr fumigation. No phytotoxic damages were examined on imported citrus
(oranges, grapefruits and lemons) and unlike the current unacceptable MeBr applications.

its applications fully met the quarantine guideline and protocol for worker safety.
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Aok 127%9] oilld eds AE & AY|ulRAGo) 2 S RAMSHET. T AT 500
i 54 2.2 oF 505004 50%01 g2l AAREo] EEGlon] 20008 314 edef A
9 AR 66.6%, EFY 56.6%, UEITLY 53.3%, oFH{HIE| 43.3%2] 2|AREo] W E]
At ol=fet ofAld 2= HAlute|et WA SO YA|o] E7t epotriEte A7)
FagfolAlE w2 AARES B3] g2l BFSHA AR8slole of-Th FF dE
o] o] FgFol glon wiluteer walSole] A4, Adulant 2 ed A, A4
LY Bk J2]al 284 oo ¥t F7F Aldo] EasiH,
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382 LIEfL=
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xro Wl nt2|(Bradysia agrestis)ol| A
M=2& Bacillus thuringiensis &%

[e)
B[

dYx, TLUg, 01]83F, 3180, 23

22 ¥iejute|(Bradysia agrestis) 5= TRt 2-29] H2lE

AASFIL AR 7| H52 BAl= R SFehy Aol ej&sta glch 3hek 5okl
ARE-2 BabEo] Qb AR A 29, ot w1} E:
St FA1 0] ok wheba] 2hielute|(B. agrestis)E 2ol SHHSHEA]
AL 4 d= A=A Ao g A47F 2 ag Aok

2 dFe FHEGCRRE & 9 B 455
Il 424 spherical type®] WSaZ2gd oA %*JB‘P Al
elut2|(B. agrestis)= g BEHs]SA o] AP HolA AMSSHE L, F2HehA] 5-6
Y &= 2Zr2He|ute](B. agrestls) §Z3} o|N ELR 7| (4.aegypti) -G-30] tisto] AH=H
H& £k B s F F L5 100% 4SS YeERYQlth 71E74391 K

YE£R7|A aegyptl)oﬂ st 100%2] =2 45278 Yeflidn A2 e|g}

2] (B. agrestis) 50 gt A4S L 70%2] YA ETZE YeRfIT) B, K w59 2+
2-8ejule|(B. agrestis) 50l 3t LCosth2 ZH2H 1.4 x10°, >10° ©|3ith. B, K #5<]
Tl wjel-g 2A57] ¢t SDS-PAGEE 4
A= cry gened 2IsH] {5t PCR A€
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XHLIYY (Ostrinia furnacalis) 24 & a} sl s{Ad

* 1 1
OAIQ", HEW, urER MEE
IYNZOIR TR

YAV Mo

siFol AA, oftiA, oA AT & A oftiA ofFA| 22 TalE F=
7V & ok e F H3E ol Seta, Y=g agdow 2| Sl A 27
oltt. Z@uhgel 4% 59 2& WS ARkt 59 U 1817], 79 F<= 2317], 9¥
=& 39719 Wy 2128 oleol d 39 %*@'ESP?‘;E}. #5259 WA UEh} 245

5 1798 A F2 9 ol
—7]—6}7«] owr:} Elet! 27101]L 1,2, 3% 30 7] Hal= 6 104
ol Lebuio) Alstel 68 1708 92 B8] S7tstetch, ol 3 3] 94 e
T} Axste], £7) Hefi 39 FoRRE ALEHE ﬁii %@%u}. z9pgro] 2%
oA WA Al71E E7) HalE Fi 38 Fol B7] &
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Z 2 AHH EFOFO] E(Fluxametamide) 2]
Mg d Ua - o8 Hot

Fluxametamide+= 2007\ ¥22] WAteleh3-(F) o] et o] &AREY 249 Al 45

Aol o] slehed v, S E S, tels, BEHE, dAE, Sols 5 B
dfZZo] el &S A2 F T2 Holu, Fluxametamide 94| 10%2 2013858 LEAIS
3|E Foto] ofkm. oAl F & AAIFITE o] oFAl= 50~25 ppme] FEOIA HAaF, AFsS
+ BT o5 E SoliFel dell B2 A8 Bon, giAE E FHdtEe]
GRI= Gt} Fluxametamide 9% -#A19] ASA 249 B2 @ 4a - ol & Yot izt of
5 okg . okl EAL Hrbslodc)
Fluxametamide®] 2-87|2k2 AlFHG=HolA HA1H 28-S shk= GABA (Gamma -
aminobutyric acid)®] S FTA L2 YolA|, A7B& AHAIA 52 2|At] o] 24| sh= A
o] ZRI=SGIt:. E3F Fluxametamidew #'E¥2tEA] ASAlet Y 8= SHAIT
Fluxametamides= T2 F-9]oll Zetoh= Zo] &Rl of #Hdu]2EA A3Aol Ad/dE 2= dof
SO 2 RIS BT 4l 2840 ole Sdolth 2B, thE 287|2ke] SR oA
of Aol 3= sisol oM e & ASRrIE e

Fluxametamide 9% SAS T3(tu32 75h ZL-2dd o Sy zx7| 747HE 23] 4
2] otE 7% 92.1~96.2%2] YA7IE R IA| (O EHZEA HEO|E 37% 34, ’\ﬂ—]Lﬂ
B 5% St et vl RuhE Bich B3, 13RS, HholH, i) Y T a(y]
o ~ef, fujelof)o] it oFsiAIY ATt 71ER, wiEFolA W oFsi7E LhERLER] QkgbTh

3} Fluxametamide 9% -34S SHEutEgh) ahgfipdbol @ z7] 109744 33] A8 st

T A 94.3~99.3%2] FAZIE HEXIA(EFH 52 5% FAVIHA) e vl o] aiks
Bk E3t, diulSdeiah) 9 Zak(feiS) ol thet oAl At 7|&F, oA B oF
Sf7F LrERER] ket

Fluxametamide= A &Fol 7= ybls 9D SAE = 5ol 3 YAavE B3on],
ofFsfjof] eFdste] A-8/d0] & Aor WHE
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Benzobicyclon M =X| X2lof L=
IR-8 B{Q| JHXI AN &M

Ao Sulfonylureal A 2A7F =75 o FaL AR A Tz ol w=t A
S8 A ZA = Benzobicyclon, Mesotrione ¥ Tefuryltrione®} -2 HPPDA| 52| A&
2 A= Aok o5 A= Carotenoid Aol #olsh= @491 HPPD(4-
hydroxyphenylpyruvate dioxygenase) S SAIste] xof WaldS oA TAKZ|= A

5 Al oF

[¢]

1 o

ol
=2—
AzA dubdoz e, SujAlE 3 AEFA FLF(Indica) 5ol 37+ EAst

g obujet 5 RIE Ea olof that

g

Aoz dA glo] AlF ZZA o FAAGES BAIF

Qe e

A5t Qi 28y T A5ty EFof thd Mesotrione -3 A ZA A 2] A] <F
9y A7 BaEo], ofof tfigh ¢l 241 9 tfao] o3t Aoty B AGoA =

Benzobicyclong #2|gt A3 2 2|5hA] &2 7HA|S] Transcriptome Sequencings S &
A SAGE Aol A UH $AAE BAsirh BAET Hele AT o) gk A
o) gl SR 3875 GHA} Ba EE ZUHe SOl Qe AT Leplo

O, 1 % 1936702 +dAH= *2]gt benzobicyclones A3t ZollA ZAE vehfon],
0] % 0s01g0600900(NSimilar to Chlorophyll a-b binding protein 2, chloroplastic.),
Os11g0115350(Similar to Non-specific lipid-transfer protein 2.) ¥ Os12g0115050
(Non-protein coding transcript.)2-5AZ}7F 10042 WzF ZH4AE glyit) o|ek= didi =
AR Ed SURE fAAbE 1939709 k2 0s12¢0274750 (Hypothetical gene),
Osllg 0707000(Ribulose—bisphosphate carboxylase activase (EC 6.3.4.—) (Fragments)),
Os11g0707000(Non-protein coding transcript), Os11g0707000(Similar to Ribulose
bisphosphate carboxylase/oxygenase activase, chloroplastic) ¥ Os11g0660500 (Similar
to Translationally controlled tumor protein (Fragment))2] A 2}7}F 108 o]Ate] Wy =
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oA HsAt A s FYAZRS o w2 A sk 21 7|A2 9 Frste] ofsto] &

1, o], AlY] 50 emREUAIRRE 2005HERE AEA 27 8% 6}%} T Al zA AER
Z A 9 gko 2 A 2A AR A2 Slas WdgTiekal Y= AAolnh ¥ Auiw A o] Az
Al AHESla= 1995600 oF 1.178]9. 01 2013d o= 2.093] 2 wh2A] F7Fska Qi) d8]1 M= v
Al 57FE FolAl 654 o B7ke thd Bt 12.9%=24 F7Fste] 20134 0l= 57.1%2 Uebgtt 19
Shof| w2 7t B A A = w2 A Frkskal 9l 53] 10ha o1 w7k tid 2% ol SVt
sk Qlok mebA 2 dAqle 1Rst 9 F2stE g56HA] HIkehal Sl BwAlA A2A A4
21, 227HH], 3ol o] Fo| Skt - A Z2A| ARESIETE FIFoHL Qo] ks o] STkl
A7 o Oﬂ Xﬂﬂﬂﬁ L5ds £Y 5 YU ol BAARAY kaE SRAFIAL ollE BHAA
T e PYE Aokt 2 dabe S ditol Yx|e S Alg ek AlE 2ol A AAISHSIT
Ao A1~9~ OFAE¢l HEzpRtuto] E+HlRB|Rfo| T2 +o|0t R FE QA9 HR W HEto|E 42}
Azd+ue g E 2o YA o] YTt BAlol AZ7(YE Yamato &71A)E o|-dto] AEsIG S
0, o] 6¥9Y ol sttt A Z=A| A2] & TeAZE oFF Y O‘E“HX*EE Yote 7| flsto] T A7)
= AzA A2 A50Y), 28] 3, 5, 79of stglnh sli= o] & 10, 20, 30Y0l o= XA}
Fow, kas= oY F 30Y Y 45Y0l 2ARSHITE A E FFHAL 592 R SH3IT o] gEAl
Az Ae] & JLAP|7F eSS dofle R, FERPA A =4 Uetgth & AlZ2A A2 £ 5,
7Y oA oFafl= Al 2A XJEI T 3097k A|EE ST Aed 237 AzRATE e T3 2t
ol= Yo el oY F 10Yoll= A 2A A2 5, 7Y TolA] HRWHEfo|ErTjeta =Y+
et A FE-ofd YAIZF HEAIuto| Bt HiRu|Ho]| 2+ R FE QA Hr} tha =A UE
oLt o] T 204 o] % REl= HEAuto| B4l R H|Mo| 20| nf R FE YA|7F ER L HE}O]
CEraeta 2 g+ dF2-o2 A BEob oha #A UEsT R 2357 AlRA B Al 2A
A T 3Y oy T A= olY F A5YTHA] 97% o UERgou AzA] A7 59, 7Y
S A= olY T30 H 45 B At S WAl et WA U AR a ks AT
Ao A Uehyitt.
FAO] 1 o|YEAl, AEA, T, kR, ok

A=A} E-mail, jlpark@korea.kr, Tel, 063-238-5271
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Effects of Paclobutrazole on the Composition of
Phytosterols and Selected Terpenoids
in Perilla frutesecens Leaves

Do-Hyung Lim, Da-Som Lim, Yun-Sun Kwak,
So-Hyun Joo, Young-Soo Keum

120 Neungdong-ro, Gwangjin—gu, Seoul 05029, Department of Crop Science,
Konkuk University.

Paclobutrazol (azole type compound) is a synthetic plant growth regulator. Its mode
of action is related to the inhibition of the biosynthesis of plant hormone (gibberellic
acids/brassinosteroids). The compound and related azole fungicides are well-known
inhibitors of cytochrome P450s in steroids and several natural product biosynthesis.
Perilla frutescens (Perilla) is an important crop plant as a source of vegetable oil (seed)
and fresh vegetable (leaves). In comparison with seed oils, the phytochemical
compositions of Perilla leaves are not well documented. In this study, the phytosterol
compositions in Perilla leaves were determined with gas chromatography-mass
spectrometry. In addition, some important terpenoid alcohols (e.g., phytol) were also
measured. Azolyl compounds open gives inhibitory effects over terpenoid biosynthesis
since the oxidase of terpenoid biosynthesis are affected by azoles. According to
instrumental analysis, the major phytosterol in Perilla leaves was b-sitosterol. Phytol was
found as a major terpenoid alcohol. Quantitative analysis of the composition of steroids
and phytol in Perilla plants, treated with paclobutrazol was determined and the results
were evaluated in consideration of pesticide application rates and the duration of
application. The results will give valuable information, related to the effects of plant

growth regulators on the primary/secondary metabolite profiles of crop plants.
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The Plant Growth Stimulation Effect of Geraniol on
Spinach and Preparation of Its Emulsified Solution
with Cyclodextrin

Su-Hyun Shin"*, Yun-Won Jung', Deuk-Yeong Lee?,
Dong-Kyu Jeong?, Seung-Heon Kong?, Jin-Hyo Kim'’
"Department of Agricultural Chemistry and FSE, Institute of Agriculture & Life

Science(lIALS), Gyeongsang National University, Jinju, Republic of Korea
“Division of Applied Life Science, Gyeongsang National University, Jinju, Republic of Korea

This study was carried out theinvestigation of environmentally friendly emulsifier for
preparation ofgeraniol emulsionandthe effect of geraniol on spinach development.
Cyclodextrin is a well-known emulsifier composed of six to twelve glucose. Emulsion
efficiency of « -or S -cyclodextrin was tested for geraniol. /3 -cyclodextrin can
beeffectivelysuspended 1.17 mL geraniol/g in aqueous solution. For the field
experiments, the emulsified solution was treated on the spinach at Namhea in winter.
This crop was classifiedusing leaf number to four groups such as <11, 11-15, 16-20 and
>20. Next, we analyzed the distribution ratio of each group after harvest. The harvest
yield of third group(16-20) was significantly increased 12%p sincetreating 25

mg/Lgeraniol solution.

rc
Hi
ofr
10
]

F F

258 JQY

Foty|

24



-
=
LAY

—

el

L
2 Y
SEpE

ol

|

IH
i
]

2|9 (

=M=

of
o}

2| (

A=
=

==MF
—
e
=
—

=
i
=3
[

=l
K+

HiD
RO






	
	02.특별강연(최종)
	책갈피
	_GoBack



	
	02.특별강연(최종)
	책갈피
	_GoBack




