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Dr. Byeong-Chul Moon (xi@#)

* Tel : + 82-63-238-3221 / FAX @ +82-238-3837

* E-mail :moonbc@korea.kr

* Office : Rural Development Administration
National Institute of Agricultural Sciences
Chemical Safety Division

* Working Place :Chemical Safety Division

» Education

- Seoul National University, Bachelor’degree(Agronomy) :1992
- Seoul National University, Graduate School(MS): 1998

- Seoul National University, Graduate School(Ph. D)

(Department of plant science) :2010

» Experience

- National Yeongnam Agricultural Experiment Station(1992-1999)

- National Institute of Agricultural Science &Technology(1999-2013)
- Rural Development Administration(2013-2015)

- National Academy of Agricultural Science(2016-present)
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Outcomes and Future Prospects of Research
Collaboration with Colleges and Institutes on Farmer’s
Risk Reduction Programme from Pesticides

Byeong-Chul Moon, Kyung Hun Park, Min Kyoung Paik, Kyongmi Chon

Chemical safety Division, Department of Agro—Food Safety &Crop Protcction,
National Institute of Agricultural Sciences

Pesticides are essential farming materials controlling the pests, pathogens and weeds, but, it is very
important to protect agricultural workers from their toxicity and exposure.

The use of pesticides has been restricted since 2009 in Korea, when the exposure dose exceeds the
acceptable levels. In this context, advancements in exposure measuring methods, risk assessment system,
development of PPE(Personal Protective Equipment for pesticide sprayer) guidelines and pesticide
exposure models are required to upgrade the pesticide assessment. Also, there is a need to assess the
farmers health who were exposed to pesticides for a longtime.

For the last three years, the National Institute of Agricultural Science carried out a collaborative work
with colleges and institutes on farmer’s risk reduction programme from pesticides, and now, present
the outcomes.

We established the Whole Body Dosimetry(WBD) method, a new exposure measuring methods, by
alternating the old method, Patch Method. WBD is an advanced method which analyses the pesticide
in the whole body(clothes itself) alternating patch(Patch method) when the pesticide is sprayed. Also,
we established inhalation measuring methods which uses the glass filter fibers for pesticide adsorption
materials by alternating XAD.

From OECD guideline on measuring skin adsorption ratio and assessment method, we established
advanced methods. When the penetrating ratio was assessed previously, it showed only 10% penetration,
however, we revised the ratios depending on the physico-chemical factors and other related factors.

PPE guidelines were established that suited our farming and weather conditions from a pleasant and
blocking degree. Also the measurement method on how permeable the PPE was, when pesticides were
sprayed, were investigated.

Finally, we carried out a study for the improvement of treatment modality in patients with acute
pesticide additives intoxication. From this study, we assessed the toxicity of pesticide additives and
established advanced treatment methods.

From these collaboration programmes, outcomes are delivered to the assessment & management

authority and reflected in pesticide assessment system.
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Dr. Wolfgang Massfeld

Germany, CropLife International

International Trends and Developments
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Dr. Wolfgang Massfeld

* Germany, CropLife International

Dr. Wolfgang Maasfeld is senior manager and a globally responsible expert for
non-dietary exposure at Bayer CropScience in Monheim (Germany).

He is an analytical chemist by training. In his professional career he headed groups
for analytical services as well as for animal metabolism. In the area of non-dietary
exposure he is involved for more than 26 years.

He was a member of the peer review committee of the OECD guidance document on
exposure as well as of the EUROPOEM group, a joint authority-industry-project funded
by the EU Commission.

For more than 10 years he chaired the Occupational and Bystander Exposure Expert
Group (OBE EQG) of the European Crop Protection Association (ECPA) and is still a
member of the CropLife International Operator Exposure Group.

He was co-author of the German Model and is also co-author of the new Agricultural

Operator Exposure Model.
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International Trends and Developments in Non-dietary
Exposure Modelling and Assessment

Wolfgang Maasfeld

CropLife International
Bayer AG, CropScience Division, Occupational and Residential Exposure, Monheim, Germany

The assessment of exposure to operators handling pesticides is a mandatory registration requirement in the
United States of America (US) as well as in the European Union (EU). In general, such assessments involve
the use of appropriate models. An important part of the model is the database which contains results of
experimental studies.

The historical development of the ‘Pesticide Handler Exposure Database’ (PHED) in US is described. The
set up and output parameters are discussed as well as the limitations that led to the development of the new
‘Occupational Pesticide Handler Unit Exposure Surrogate Reference Table’. Figures of the new table are
explained.

In the EU two different models were officially used in the registration process: the UK-Predictive Operator
Exposure Model (UK-POEM) and the German Model (BBA-Model). As both models are built on different
databases and, in addition, used different statistical parameters it is not surprising that the models produced
deviating results. To harmonize the approach in EU an initiative was started by authorities (Germany, UK,
France) to set up a new common database. The process and the issues that were connected to it are discussed.
Also the relevant parameters for and the validation of the new model, Agricultural Operator Exposure Model
(AOEM), are presented.

The scenarios and approaches of the new Surrogate Table and AOEM are compared:

Both databases are used in a deterministic manner and a similar general statistical reference is used for
point estimates. Results of exposure are provided for routes of exposure and tasks, each. The outcome with
regard to dermal exposure represents actual dermal exposure. Thus, issues connected with the use of
mitigation factors for clothing and/or personal protective equipment are avoided.

In summary, experience has shown that models (and especially the inherent databases) should not be
considered ‘to be carved in stone’. A review within reasonable time periods should be considered to clarify
whether the data are still reflecting current cultural production practices and techniques or new data are
needed. Experimental studies for databases should follow ‘good agricultural practice’ and include good
occupational hygienic practices.

The risk assessment process comprises several parameters, one of which is the estimate of exposure.
Therefore, especially when selecting statistical references it should always be kept in mind not to consider

the various parts in isolation but in the context of the whole process.
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Dr. Jeong—-Han, Kim

Seoul National University

Development of Korea Predictive Operator Exposure Model

(KOPOEM)
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Jeong-Han Kim, Ph.D., Professor

* Department of Agricultural Biotechnology

* College of Agriculture and life Sciences, Seoul National University
* 1 Gwanak-ro,
* Tel: 82-2-880-4644, Fax: 82-2-873-4415, E-mail: kjh2404@snu.ac.kr

Gwanak-gu, Seoul, 151-921, Korea

> EDUCATION
1992. Ph.D., School of Chemistry,UniversityofNewSouthWales,Sydney,Australia
(Advisor: Dr. Robert F. Toia)

1983. MSc ; Agricultural Chemistry, Seoul National University, Korea

1979. BSc ; Agricultural Chemistry, Seoul National University, Korea

> PROFESSIONAL EXPERIENCE

1998-present

1995-1998

1997-1998
1994-1995

1992-1994

1991-1994

1989
1986-1989

Professor: Department of Agricultural Biotechnology, Seoul National
University, Korea.

Principal Research Scientist: Korea Research Institute of Chemical
Technology, Daejon, Korea,

Lecturer: College of Agriculture, Kun-Kuk University, Seoul, Korea,
Postdoctoral Researcher & Lecturer: Research Center for New
Bio-Materials in Agriculture,

Researcher: Toxic Substances Research and Teaching Program,
University of California, Berkeley, CA, USA,

Postdoctoral Researcher: Environmental Chemistry and Toxicology
Lab., Department of Environmental Science, Policy and Management,
University of California, Berkeley, CA, USA (Advisor: Professor John
E. Casida),

Junior Specialist: University of California, Berkeley, CA, USA,
Research Assistant: School of Chemistry, University of New South
Wales, Sydney, Australia,
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1984-1985 Junior Researcher: Agricultural Chemicals Research Institute, Rural

Development Administration, Suwon, Korea

> RESEARCH INTERESTS
- Food and Environmental Safety of Pesticides
- Development of Pesticide Residue Analytical Method
- Exposure/Risk Assessment of Operator to Pesticide
- Molecular Toxicology & Bioenvironmental Chemistry

— Environmental Proteomics & Metabolomics

> LECTURES IN CHARGE
- Pesticide Science (3 credits)
- Interpretation of Molecular Structure (3 credits)
- Pesticide Toxicology (3 credits)
- Topics in Environmental Toxicology (3 credits)
- Topics in Mode of Action of Pesticides (3 credits)
- Organic Chemistry (3 credits)

> ACADEMIC SOCIEES AND AFFILIATION
- Vice President of The Korean Society of Pesticide Science.
The President-elect of The Korean Society of Pesticide Science.
- Vice President of The Korean Society of Agriculture and Environment
- Member of The Korean Society for Applied Biological Chemistry
- Member of The Korean Society of Toxicology and Public Health

> SERVICES: UNIVERSITY/COLLEGE
- Member, The Personnel Committee, College of Agriculture and life Sciences, Seoul
National University (2013-2015) , Korea
- Member, Environmental Safety Management Committee, Seoul National University
(2003-2007, 2010-present), Korea
- Member, Biosafety Management Committee, Seoul National University

(2011-present), Korea
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- Member, The Management Committee, University farm, College of Agriculture and
life Sciences, Seoul National University (2006-2008) , Korea

- Associate Dean for Student Affairs, College of Agriculture and Life Sciences, Seoul
National University, Korea (2009-2011)

- Vice director, Research Institute for Agriculture and Life Sciences, College of
Agriculture and Life Sciences, Seoul National University (2004-2006), Korea

- Director, CALS Bioventure Valley, College of Agriculture and Life Sciences, Seoul
National University (2007-2009), Korea

- Director, Museum of Agricultural Science, College of Agriculture and Life Sciences,
Seoul National University (2007-2009), Korea

— Member, The Management Committee, Research Institute for Agriculture and Life
Sciences, College of Agriculture and life Sciences, Seoul National University
(2006-2008) , Korea

- Supervisor, College Dormitory, College of Agriculture and life Sciences, Seoul

National University (2002-2003), Korea

> SERVICES: GOVERMENT
- Adviser, The Committee of Food Hygiene, Korea Ministry of Food and Drug Safety

(2010-present), Korea

- Adviser, Supreme Prosecutors’ Office (2004 -present), Korea

- Member, The Committee of Pesticide Safety, Rural Development Administration
(2006-present), Korea

- Member, The Committee of Pesticide Residue Experts, Korea Food & Drug
Administration (2003 - 2005, 2007-present), Korea

— Adviser, National Agricultural Products Quality Management Service, Ministry of
Agriculture and Forestry (1999-present), Korea

- Head, The Technical Committee of Pesticide Safety, Rural Development
Administration (2006-present), Korea

- Adviser, The Committee of Food Safety policy, Prime Minister’ Office (2009-2013)

- Member, The Technical Committee of Pesticide Safety, Rural Development

Administration (2000-2005), Korea
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- Member, The Committee of Agricultural Products Quality Management, Ministry of

Agriculture and Forestry (2002-2005), Korea

- Adviser, National Veterinary Research & Quarantine service, Ministry of Agriculture

and Forestry (2005-2009), Korea

> PUBLICATIONS (INTERNATIONAL JOURNALS; 1989~2013)

1.

Kim, J.H. and Toia, R.F., Biosysnthesis of 6-Methylhept-5-en-2-one in Australian
Meat Ant, Irydomyrmex Purpureus, J. Nat. Prod., 52, 63-66, 1989.

. Lam, W.W., Kim, J.H., Sparks, SE., Quistad, G.B. and Casida, J.E., Metabolism

in Rats and Mice of the Soil Fumigants Metham, Methyl Isothiocyanate and
Dazomet, J. Agric. Food Chem., 41,1497-1502, 1993.

. Kim, J H., Lam, W.W., Quistad, G.B. and Casida, J.E., Sulfoxidation of the Soil

Fumigants Metham, Methyl Isothiothyanate and Dazomet, J. Agric. Food Chem, 42,
2019-2024, 1994.

Kim, JH., Gallagher, M.J. and Toia, R.F., Methanolysis of 4-Methyl-
2,6,7-trioxa-1-phosphabicyclo[2,2,2]octanel-oxide and 1-sulfide: Mechanistic and
Stereochemical Considerations, Aust. J. Chem., 47, 715-722, 1994.

Kim, J.H., Craig, D.C., Gallagher, M.. and Toia, R.F., Reaction of
2-ethoxy-5-methyl-1,3,2-dioxaphosphorinane-5-methanol 2- sulfide and
4-meth-yl-2,6,7-trioxa-1-phosphabicyclo[2,2,2] octane 1-sulfide with Sulfuryl
Chloride: Mechanistic and Stercochemical Consideration., Aust. J. Chem., 47,

2161-2169, 1994.

. Gallagher,M.J., Diep, D., Reibert, G., Ryan, R., Hook, J., and Kim, J.H., The use

of Phophine as An Agricultural Fumigant, Phosphorus, Sulfur, and Silicon, 111, 89,
1996

. Lee, H.S., Jeong, S., Kim, K., Kim, J.H., Lee, S.K., Kang, B.H. and Roh, J.K,,

In vitro metabolism of the new insecticide flupyrazofos by rat liver microsomes,
Xenobiotica, 27(5), 423-429, 1997

. Lee, H.S., Kim, K., Kim, J.H., Do, K.S., Lee, S.K., Simultancous Determination

of Parathion and its Metabolites in Serum Samples Using HPLC with Column
Switching, Chromatogarphia, 44(9/10), 473-476, 1997
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9. Lee, H.S., Jeong, T.C. and Kim, J.H., In vitro and in vivo Metabolism of Myristicin

10.

11.

12.

13.

14.

15.

in the Rats, J of. Chromatotrphy B, 705, 367-372, 1998 (Feb)

Kim, J.H., Kang, K.G., Kim, K., Kang, B.H., Lee, S.K., Roh, J.K and Park, C.K.,
Aerobic Soil Metabolism of Flupyrazofos, Pesticide Science, 54, 237-243, 1998
(Nov)

Shin, H.C., Shim, H.O., Song, S.W., Kim, J.H., Chung, M.K., Han, S.S. and Roh,
JK., Simultaneous determination of flupyrazofos and its metabolite
1-phenyl-3-trifluoromethyl-5-hydroxypyrazole and flupyrazofos oxon in rat plasma
by high-performance liquid chromatography with ultraviolet absorption detection,
J of. Chromatotrphy B, 718, 61-68, 1998 (Oct)

Lee, H.S., Kim, J.H., Kim, K., Do, K.S., Determination of Myristicin in Rat
Samples Using Microbore High Performance Liquid Chromatography with Column
Switching, Chromatogarphia, 48(5/6), 1998,(Sep)

Lee, H.S., Kim, J.H., Kim, K., Do, K.S., On-line sample preparation of paraquat
in human serum samples using high-performance liquid chromatography with
column-switching, J of Chromatotrphy B, 716, 371-374, 1998,(Sep)

Keum, Y.S., Liu, K.H.,, Lee, Y.S., Lee, J.S., Chung, B.J. and Kim, J.H., Gas
Chromatographic Analysis of Methiocarb and its Metabolites in Soil and Rice,
Chromatographia, 52(3/4), 237-241, 2000.(Aug)

Lee HS, Lee HY, Gu HK, Han SS, Yun CH, Kim JH, Kim JA, Lee ES, Nam
DH, Jeong TC, Effect of flupyrazofos on liver microsomal cytochrome P450 in the
male Fischer 344 rat, Xenobiotica, 30(12), 1123-1130, 2000 (Dec)

. Choi SJ, Lee HY, Kim JH, Lee SS, Yoo SD, Lee KC, and Lee HS, Determination

of growth hormone-releasing hexapeptide by reversed-phase high-performance
liquid chromatography with electrochemical detection, J of Chromatography B,
754, 461-466, 2001(April)

. Choi SJ, Kim SB, Lee HY, Na DH, Yoon YS, Lee SS, Kim JH, Lee KC, and

Lee HS, Column-switching highp-performance liquid chromatographic
determination of cclarithromycin in human plasma with electrochemical detection,

Talanta, 54, 377-382, 2001(April),

. Jeong CK, Lee HY, Kim SB, Choi SJ, Kim JH, Kim K, Han SS, and Lee HS,
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19.

20.

21.

22.

23.

24,

25.

26.

27.

Metabolism of Flupyrazofos in the Isolated Perfused Rat Liver, Pest Management
Science, 57, 427-431, 2001 (May)

Liu KH, Byoun JY, Sung HJ, Lee HK, Kim K, Lee HS, and Kim JH,
Simultaneous Determination of Furathiocarb and Metabolites in Biological Tissues
by High Performance Liquid Chromatography and Post-Column Derivatization
Chromatographia, 53(11/12), 687-690, 2001(June) ,

Yu JH, Lim HK, Choi GJ, Cho KY, and Kim JH, A New Method for Assessing
Foliar Uptake of Fungicides using Congo Red as a Tracer, Pest Management
Science, 57, 564-569, 2001(June)

Kwang-Hyeon Liu, Joon-Kwan Moon, Ha-Jung Sung, Seung-Hun Kang, Suk-Jin
Koo, Hye-Suk Lee, Jeong-Han Kim, In vivo Pharmacokinetics of Pyribenzoxim in
Rats, Pest Management Science, 57,1155-1160, 2001(Dec)

Kwang-Hyeon Liu, Ha-Jung Sung, Hae-Keun Lee, Byung-Hun Song, Yang-Bin
Ihm, Kyun Kim, Hye-Suk Lee, Jeong-Han Kim, Dermal Pharmacokinetics of the
Insecticide Furathiocarb in Sprague-Dawley Rats, Pest Management Science, 58,
57-62, 2002 (Jan)

J. S. Seo K. H. Liu K. H. Chung J. S. Shin J. H. Kim, Bioconcentration and
Depuration of Pyribenzoxim in Common Carps (Cyprinus carpio), Bull. Environ.
Contam. Toxicol., 2002, 68, 617-622 (May)

Y. S. Keum, K. H. Liu, J. S. Seo, J. H. Kim, K. Kim, Y. H. Kim, P. J. Kim,
Dissipation of Foliar Residues of Diafenthiuron and Its Metabolites, Bull. Environ.
Contam. Toxicol., 2002, 68, 845-851 (June)

Young-Soo Keum, Jeong-Han Kim, Yong-Whan Kim, Kyun Kim, Qing X. Li,
Photodegradation of Diafenthiuron in Water, Pest Management Science, 2002,
58(5), 496-502 (May)

Kwang-Hyeon Liu, Sangkee Lee and Jeong-Han Kim, Structural Investigation of
Pyribenzoxim Using X-ray Crystallography, Bull. Korean Chem. Soc. 2002, 23(7),
1042-1044,  (July)
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Development of Korea Predictive Operator Exposure
Model (KOPOEM)

Jeong—-Han Kim

Department of Agricultural Biotechnology, Seoul National University,
1 Gwanak-ro, Gwanak-gu, Seoul, 08826, Korea

Without pesticide we can’t produce enough food of good quality for our life. However,
pesticide has toxic characteristics to control various harmful insects, plant diseases,
weeds and other animals and plants. Therefore health risk and safety of pesticide
operators who directly spray and handle pesticide in filed is the important issue and even
more important of concern compared with general consumers who usually exposed to
pesticide in residue level. Traditionally Korea has been used patch (dermal exposure),
adsorbent tube (inhalation exposure), mask (face exposure) and gloves (hand exposure)
for monitoring of pesticide operators exposure to pesticide and national guideline
including methodology was already established. And modified UK-POEM was used to
predict pesticide exposure to operators by Korea regulatory authority, however,
establishment of predictive model suitable for Korean agricultural and pesticide treatment
situation is needed because modified UK-POEM is not very realistic for Korean situation
in pesticide application methods, rate and areas. Recently EU published an EU unified
predictive model as “AOEM (Agricultural Operator Exposure Model) based on whole
body dosimetry (WBD). According to international trend, we established WBD method
at internationally harmonized standard level and have been carrying out fields
experiments to develop KOPOEM using WBD for dermal exposure, IOM sampler (glass
fiber filter) for inhalation exposure, face/neck wipe for face/head exposure and washing
of nitrile gloves and hands for hand exposure during mixing/loading, and spraying of
pesticide. In this lecture, the background, progress and future of KOPOEM development

will be discussed.

Key Words: pesticide, exposure, KOPOEM, whole body dosimetry, apple
*Corresponding author: kjh2404@snu.ac.kr
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Since 2000, Dr Cai is specialized in environmental fate, ecotoxicology, environmental risk and
mutual accept of data of pesticides and other fine chemicals. He has taken on or charged with
18 researche programs funded by Department of Science and Technology of China, and published
60 articles and 6 books on environmental toxicology, residue analysis and risk assessment of
pesticide. Since 2011, he is national coordinator from China to take part in the meetings of OECD
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Chemical Management Committee, Ministry of Environment Protection of China, and Steering
Member of Ecotoxicology Committee, and member of Management Toxicology and Risk

Assessment Committee, Chinese Society of Toxicology
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* Environmental Toxicology
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Dr. Tao has been working on pesticide registration dossier review and safety evaluation in
Institute for the Control of Agrochemicals, Ministry of Agriculture (ICAMA) since 1993. He
drafted guidelines on pesticide toxicological, environmental, residue tests, monitoring and
evaluation. Supported by national and international projects, leading scientific groups, he has
developed China risk assessment methods for plant protection products and public health pesticides,
on operators, residents and environmental protection goals, such as groundwater, surface water,
bird, honeybee, silkworm, etc. He is member of National Food Safety Standard Review Committee,
National Pesticide Residue Standard Review Committee, chairman of Regulatory Toxicology and

Risk Assessment Committee of Chinese Society of Toxicology.
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Development of a China Occupational Pesticide Risk
Assessment Model

Tao Chuanjiang', Cai Leiming?

Institute for the Control of Agrochemicals, Ministry of Agriculture(ICAMA),
Beijing 10025, China.(Email: taochuanjiang@agri.gov.cn)

2Zhejiang Acedamy of Agricultural Sciences(ZAAS), Hangzhou, 310021, China.
(Email:cailm@mail.zaas.ac.cn)

The new law China Regulation on Pesticide Administration (RPA) is going to be published
soon. The major changes of RPA include registration, authorization, production management,
distribution and use supervision, etc. One of the most important changes for pesticide
registration, risk assessment will be included in the new dossier requirements for the first time.

In recent years, ICAMA took constant efforts to develop pesticide risk assessment methods
on human health and the environment. Up to now, dietary, occupational, residential, and
environmental assessment methods have been developed.

A China occupational pesticide risk assessment model(COP-Risk) has been developed in
recent years. It based on the realistic worst case scenarios of Chinese pesticide operators. In the
first stage, the model focused on the most pesticide application population, the backpack
sprayers users. A countrywide survey collected percentage of backpack sprayers and their
application frequency, daily workload and personal protection equipments(PPE). The whole body
dosimetry method was used for Unit Exposure tests in different locations and with different
heights of crops for backpack sprayer application.

In the background of the model, databases of workload, use patterns, application equipments,
pesticide formulations, crop calendars, crop height grouping, PPEs and UEs, etc. were fixed.
With input of target crop, target organisms, use pattern, application rate and even toxicological
value, the model will give you outputs of dermal and inhalation exposure, dermal and inhalation
risk quotients (RQs) and the total RQs under good PPE, poor PPE and customized PPE.

Continuous work of UE tests for backpack sprayer in greenhouse and hand-scattered

applications with a sand/pesticide mixture is being carried out.
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Associate Professor Dr. Wattasit Siriwong, PH.D.

* Associate Professor in Public Health

* Specialist in Environmental Health and Human Health
Risk Assessment

* Deputy Dean of the College of Public Health Sciences
(CPHS) at Chulalongkorn University

* An executive board member of the CPHS at Chulalong-
korn University

* The National Advisory Expert Panel for Environmental
and Health Impact Assessment (E-HIA)

* Member of the Thai Fogarty ITREOH Center, Chulalongkorn
University, Bangkok, Thailand: D43 TWO007849-01 Fogarty
International Center - National Institutes of Health -
NIEHS

As a researcher, he has conducted several studies on occupational exposure to
pesticides and variety of environmental contaminants. I have about 10 years of
experience performing research on pesticide exposure and human health risk assessment
and a S5-year collaboration with Thai-Fogarty International — NIH on research and

training.

He has published more than 50 international papers in peer reviewed journals such as
Human and Ecological Risk Assessment (HERA), Bulletin of Environmental
Contamination and Toxicology, Ecological Indicator, Journal of Health Research (JHR),

etc.

Currently, he is the associate editor for Human and Ecological Risk Assessment: An
International Journal (USA) and Co-Editor for Natural Resources (USA), ournal of
Health Research (TH), ournal of Public Health and Development (TH) as well as

co-authorship of book chapters in the field of environmental health.
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Current Status and Future Development for Pesticide
Operator: Exposure and Monitoring
in the Kingdom of Thailand

Wattasit Siriwong'?

'College of Public Health Sciences (CPHS), Chulalongkorn University, Bangkok, Thailand
ZCenter for Risk Analysis and Health Surveillance (C-RAHS),
Chulalongkorn University, Bangkok, Thailand

As an agricultural country and one of the world’s major food exporters, Thailand relies
heavily on pesticide use as an effective tool for crop protection in order to increase
production levels, product quality, and product appearance. During the past decade,
Thailand has experienced an approximate four-fold increase in pesticide use with more
than 100,000 tons of active ingredients being imported into the country. In general, about
one third of the pesticides imported into Thailand were either WHO classification in
class T or II pesticides. Herbicides make up the largest proportion of imported pesticides,
followed by insecticides, fungicides, plant growth regulators (PGR), and other groups of
pesticides. The most imported insecticides were chlorpyrifos, fenobucarb, cartap
hydrochloride, cypermethin, and methomyl. And the mainly imported herbicides were
glyphosate, paraquat dichloride, 2,4-D, ametryn, and atrazine.

Nowadays, organophosphate pesticides (OPs) have become the most abundantly used
insecticide group in Thailand. They exhibit their acute effects by inhibiting the function
of the nervous system enzyme acetylcholinesterase. The most commonly used OPs in
Thailand by Thai farmers (operators/workers) are chlorpyrifos, dichrotofos, parathion
methyl, and profenofos. Acute effects from OP exposure include pulmonary edema,
cyanosis, muscle spasms and weakness, blurred vision, respiratory difficulty, and
possibly death due to respiratory failure. Several research studies have documented that,
as a result of frequent exposure to OPs, Thai operators have reported developing those

symptoms, as well as nausea/vomiting, tearing, numbness in hands and feet, and chest

orzsotors) RN
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pain. Most of those symptoms, although recognized as effects of poisoning, are
reversible therefore operators are unlikely to seek medical attention and often go
unreported. Furthermore, several surveys evaluating the knowledge, attitude, and
practices (KAP) in Thailand revealed that knowledge of the harmful effects of pesticide
exposure and safe use methods differed by crop and farming activity. Although operators
generally understood the potential adverse effects of pesticides, their attitudes toward
pesticide use as well as knowledge regarding the danger of application and handling of
pesticides and use of PPE were poor. The general lack of PPE use by Thai operators
puts them at increased risk of pesticide exposures and health outcomes related to those
exposures. In addition, to move forward and focus on increasing crop production, human
and ecological health must be considered. Operator’s perceptions of crop loss are usually
higher than their actual crop losses, prompting pesticide overdosing. As well as pesticide
usage are often based on information given by retailers, other farmers, agricultural
extension service agents and even the pesticide companies themselves.

Ministries must work in a coordinated approach with academic institutions to train
operators to be targeted and relevant to their crop rather than providing information that
is repetitive and potentially irrelevant. Developing intervention and educational materials
should be targeted specifically toward reducing pesticide exposure, the ultimate goal of
pesticide-related agricultural intervention should improve current farmers’ health and
their quality of life in the future. Risk analysis and monitoring certainly need to be
developed to prevent adverse health effects regarding direct exposure to pesticides for

operators.

*Correspondence to:
Wattasit.s@chula.ac.th
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David Penna

* America, Syngenta

David is the Stewardship Manager for Syngenta Asia Pacific. Based in Singapore. He
is responsible for the stewardship strategy for the region and provides counsel to shape

local smallholder stewardship education programs.

With over 20 years experience in product stewardship, regulatory affairs,
environmental management and workplace health and safety, David has previously
worked for wvarious companies including Monsanto and several Australian based

environmental management consultants.

David chairs the industry association (CropLife Asia) Stewardship Leadership Team
for Asia Pacific. He also holds a Masters in Environmental Engineering Science from

the University of New South Wales.
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Safety and prosperity through stewardship: helping
farmers stay safe and benefit from using pesticides

David Penna

America, Syngenta

Stewardship is a life cycle approach to product management. It looks at the
responsible and ethical way to manage pesticides from their discovery and development,
to the use and final disposal of any waste. The overall aim of adopting a stewardship
approach is to maximize the benefits and minimize the risks of using pesticides.

In this presentation, we focus on the positive impact of stewardship activities
conducted in Asia Pacific. Highlighting how a well executed stewardship program can
provide farmers the tools and knowledge to use pesticides correctly and that it is possible
maximize a product's effectiveness as well as ensure personal safety and that the
surrounding community and environment is protected.

During the session, we will also discuss some of the road blocks to effectively
implementing a stewardship program and the challenges to changing deeply engrained

habits of farmers.
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Sang-Hee Jeong, DVM, PhD, Professor

* Department of Biomedical Laboratory Science
* Hoseo University, Republic of Korea
* E-mail:jeongsh@hoseo.edu

> Academic Education

1984-1988: B.S., DVM, College of Veterinary Medicine, Seoul National University,
Korea

1989-1991: MS. Department of Veterinary Pharmacology &Toxicology, Graduate
School of Veterinary Medicine, Seoul National University, Korea

1992-1996: Ph.D. Department of Veterinary Pharmacology &Toxicology, Graduate
School of Veterinary Medicine, Seoul National University, Korea

1996-1997: Post Doctor, Dept. Pharmacology & Toxicology, University of Kansas
Medical Center, USA

> Professional Area
- Human Health Risk assessment and Toxicological Evaluation of Hazardous
Chemicals found in Foods, Consumer productsand etc.
- Genetic & Epigenetic Toxicity of Chemicals

- Regulatory toxicology and risk assessment of hazardous compounds

> Career

- 2010-present:Professor, Department of Biomedical Laboratory Science, College of
Life & Health Sciences, Hoseo University, KOREA

-2000 - 2010:Team leader of Department of Toxicology in National Veterinary
Research & Quarantine Service(NVRQS), MIFAFF, KOREA (2000-2010)

-2010 - 2012:Expert of Committee onthe Safety of Gene Modified Organisms
Products, KFDA

- 2010-Present:Expert Committee of Safety Assessment of the Livestock Products,
MIFFAF (Ministry of Food, Fisheries, Agriculture and Forestry)
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- 2012-Present:Expert Committee of Risk assessment of Pesticides, RDA (Rural
Development Administration)

- 2014-Present: Expert Committee of Food Hygiene and Safety, MIFFAF

- 2012-Present:WHO Expert Advisory Panel on Food Safety

—-2006 - Present: WHO Expertof FAO/WHO Joint Expert Committee on Food
Additives and Contaminants (JECFA)

» Studies Performed

- Development of pesticides dermal exposure assessment methods and dermal
absorption test methods (Project Leader, 2014-2016)

- Development of aptamer biosensors for the detection of hazardous chemicals in food
(Project Leader, 2010-2013)

- Human health risk assessment and risk profiling of hazardous chemicals resided in
animal originated food(Project Leader, 2009 -2015)

- Establishment of integrative in vitro system for toxicity evaluation (cytotoxicity,
genotoxicity, embryotoxicity, hepatotoxicity, hematotoxicoty and neurotoxicity)
using mouse embryo stem cells and differentiated cells (Project Leader, 2007 -2013)

- Evaluation of epigenetic toxicity of chemicals using global and site specific DNA
methylation and epigenetic pattern analysis (Project Leader, 2007 -2010)

- Risk assessment and risk prioritization of food contaminants including veterinary
drugs, pesticides and environmental contaminants resided in animal originated food
products (Project Leader, 2005 -2008)

- Development of safety control strategy based on human health risk assessmentof

children products (Project Leader, 2014-2015) And etc,

» Publications
¢ Books

- Handbook of Systems Toxicology, WILEY (2011)

- Shin, D.H., Oh, D.W., Woo, K. J., Jeong, S.H., Ha, S.D. Food Hygiene and Safety
HanMi Press Co. (2011, 2014)

-Jeong, S.H., Kang, J.W., Shin, H.S., Park Y.L, Son, S.W. (2010). Manual of risk

OtasoraRr|
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assessment of hazardous chemicals resided in animal-originated food. Kyung-sung

Press Co., Anyang Korea. And etc

¢ Papers

-Kim JH, Lee RP, Min JR, Lim MU, Jeong SH (2014) An indirect competitive
assay-based aptasensor for detetion of oxyteracycline in milk, Biosensors
Bioelectronics, 51, 426-430.

- SJ Kang, SH Jeong, EJ Kim, YI Park (2014) Toxic effects of methylmercury,
arsanilic acid and danofloxacin on the differentiation of mouse embryonic stem cells
into neural cells, J. Vet. Sci., 15, 61-71.

- Shin, H.S., Seo, J.H., Jeong, S.H., Park S.W., (2014) Exposure of pregnant mice
to chlorpyrifos-methyl alters embryonic H19 gene methylation patterns. Environ.
Toxicol. 29, 926-935.

- Kang, G.J., Jeong, S.H., Kim, E.J., (2013) Evaluation of hepatotoxicity of chemicals
using hepatic progenitor and hepatocyte-like cells derived from mouse embryonic
stem cells. Cell Biol. Toxicol. 29, 1-11.

- Shin, H.S., Seo, J.H., Jeong, S.H., Park S.W. (2012) Exposure of pregnant mice to
chlorpyrifos-methyl alters embryonic H19 gene methylation patterns. Environ.

Toxicol. Epub aheadAdnd etc.

> Awards
- The President’s Award honoring Korean Excellent Scientist (The President, Nov.
2007)
- Award honoring Korean Leading Women Scientist honored by Amore-Pacific Com.

and the Association of Korean Women Scientist (Aug. 2007)4nd etc.
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Current International Approaches for the Estimation of
Dermal Absorption Values of Pesticides for Health Risk
Assessment of Agricultural Operators

Sang-Hee Jeong

Dept. Biomedical Science, College of Life and Health Sciences, Hoseo University,
Asan City, Republic of KOREA(jeongsh@hoseo.edu)

Synthetic pesticides are extensively used by farmers in agriculture area to control
harmful pests and preventcrop yield losses. Farmers, especially pesticide operators, are
routinely exposed to high levels of pesticides via dermal contact, mainly during
preparation and applicationof pesticide spray solutions.

Number of farmers who have suffered from non-fatal acute pesticide poisoning has
been reported tovary from 5.7% to 86.7% in South Korea since 1975. Several in vitro
tests using skins of humansor animals and in vivo tests using laboratory animals have
been introduced for the assessment of human dermalabsorption level of pesticides.
OECD, EFSA and EPA have established standardized test methods of skin absorption.

Until present, we determined pesticide exposure level tooperators just by using default
value 10% for skin absorption ratewhen related data are limited, which default value
comes from an assumption that chemical absorption will be very low via dermal tissue
comparing oral or inhalation route.However, many studies presented higher dermal
absorption occurred from highly diluted pesticides. EFSA adopted default pesticide
dermal absorption rate 10%, 25% and 75% according to physiochemical properties and
active ingredient amount in pesticide spray solution.

When the estimated exposure level drawn by using default absorption rate is higher
than AOEL, in vitro or in vivo dermal absorption tests are requested to get more realistic
exposure level of pesticides and to know the safetyof pesticides for operators. If the
more realistic exposure level isstill higher than AOEL, the pesticide cannot be approved.

The EPA recommended assessment of pesticides skin absorption levelfor humans

pEEEinEiEl 55 |
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through the TPA (Triple Pack Approach) which includes all the results of in vitro tests
of human and animal dermal tissues and in vivo animal test. While OECD and EFSA
employed a tiered approach, in which the requirement of furtherstudy depends on the
results of the former stage study.

We estimated the operator exposure levels of highly consumed pesticides used for fruit
trees by using default skin absorption rate recommended by EFSA and KO-POEM
exposure assessment program. Several pesticide products showed higher estimated
exposure level than AOEL, in which cases further exposure assessment are required

through in vitro or in vivo dermal absorption tests.

Key Words: Pesticides, Agricultural Operators, Dermal Absorption,
Exposure Assessment, Health Risk



rao
ol

[10& 28

& —
il E! )
0 80 ol i
m | B :
| N :
g Hio
T
81
Ho
& | o | 2 P —
Z0 ) mﬂ g Ho | W5 5 g :
) H Ul —_ e g
A 0F X% EMW mﬁio W_mﬂ 5 5 :
Z LR IR G 2| g ; a
. 221 ok Ho 3 | -
m Pl s ; w
Kio . ’ w :
N =
53| 2k :
of| = of el 7
mol| e | s .__wu__. G &
el | 2 B 7o KU or —
& oue| o Ho mo% o g s mumu__.
= plo Wl T o e | F m_l._.l ;
] L) R Ok H0 | & I
3 2w 5 2K
it : ) T <4
L)
Te)
i3] K 5 w N
xo OI - 4 0
+ ? S 3 S = :
S D A S |5 ¢ S| 2
m _k10 : : S S P o 0
: : : 7 ~ e o - -— o
0 9 - 4 0 ~ - A - 3
o o N < © ; 5 : ..
o poN o 5 2 - 5 H
S 0 - 4 0 ~
) 0 - 0 5
S 0 - =
By e -
= -—
=







F
ag
>
r
Mo
g
]
5 )a

M »

of=of (AHE 2 oS |

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

Study for Establishment of Soil Management Guideline; Plant Uptake of Pesticide
from Soil

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

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea / 64

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

Simultaneous Analysis of Pesticides and Ochratoxin A in Red pepper using
LC-MS/MS and GC-MS/MS

Jongsung Ahn*, Jimee Cho

National Agricultural Products Quality Management Service, Korea / 65

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

Comparison of pesticide residue amount in apple trees applied by different sprayers
and spray volumes

Hyeyoung Kwon, Seong-Hwan Moon*, Su-Myeong Hong, Dan-Bi Kim, Hyo-Sub Lee,
Byeong-Chul Moon

Rural Development Administration, National Institute of Agricultural Sciences / 66

(A-04) 09:45~10:00
Simultaneous Analysis of Pesticides in Agricultural Products by LC-MS/MS for
PLS

Sang-Hyeob Lee*, Jeong-In Hwang, Min-Su Kang, Hye-Hyun Jung, Jun-Sang Ryu,
Se-Yeon Kwak, Ja-Gun Kang, Jung-Ah Do', Moon-Ick Jang', Gyu-Seek Rhee!,
Young-Deuk Lee?, and Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea
"National Institute of Food and Drug Safety Evaluation, Osong 363-951, Korea

Division of Life and Environmental Science, Daegu University, Gyeongsan 712-714, Korea / 67
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(A-06) 10:30~10:45

Volatilization of Cadusafos, Tefluthrin, Fenitrothion Sprayed on Upland Soil in Lysimeter
Ji-Hwan Song *, Dan-Bi Kim, Su-Myung Hong, Hye-Young Kwon, Hyo-Sub Lee,
Sung-Jin Lim, Byeong—-Chul Moon

Department of Agro—-Food Safety/Chemical safety division, NAS, RDA / 69

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

Development of Fenoxasulfone Residue Analysis Methods in Agricultural Products
using high Performance Liquid Chromatography

Hyo-Rin Kim*, Hye Young Kwon, Su Myeong Hong, Dan Bi Kim, Hyo Sub Lee,

Byeong Chul Moon

Rural development Administration, National Institute of Agricultural Sciences / 70

(A-08) 11:00~11:15
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(B-01) 09:00~09:15

Risk Assessment of Applicator Dermal Exposures to Chlorpyrifos by Applying
Different Monitoring Methodology in Maize Cultivation

AN Xuehua, Wu Shenggan, Liu Xinju, Chen Leizhong, He hongmei, Cai Leiming

State Key Laboratory Breeding Base for Zhejiang Sustainable Pest and Disease Control /
Key Laboratory for Pesticide Residue Detection of Ministry of Agriculture, Institute of
Quality and Standard for Agro-products, Zhejiang Academy of Agricultural Sciences,

Hangzhou 310021, China: a. Institute for the Control of Agrochemicals Ministry of
Agriculture, Beijing 100125, china / 73
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Tae hyun Chang'*

'Division of Plant Resources and Environment, Kyungpook National University, Sangju,
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Study for Establishment of Soil Management
Guideline; Plant Uptake of Pesticide from Soil

Jeong-In Hwang’, Se-Yeon Kwak, Sang-Hyeob Lee,
Min-Su Kang, Jun-Sang Ryu, Hye-Hyeon Jung,
Ja-Gun Kang, Sung-Hyeon Hong, Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea

There have been many reports on the residue of an organochlorine insecticide
endosulfan (ED) in agricultural soils as well as crops, although it had been phased out
with a concern about environmental persistence in Korea. As the ED residues in soils
can be subjected to root uptake by crops, it needs to establish soil management
guidelines for ensuring the safety of agricultural products from ED residues. In this
study, time-dependent uptake patterns of ED isomers (o - and S -) and their sulfate
metabolite by potatoes grown in treated soils with nominal ED concentrations of 2 and
10 mg kg-1 were investigated. Both soils and potatoes sampled during the experimental
period were analyzed using a gas-chromatography mass spectrophotometer, and the
results were used to calculate the bioconcentration factor (BCF), indicating the ratio of
ED concentrations between potatoes and soils. In the soil samples, concentrations of total
ED calculated as a sum of ED isomers and ED-sulfate were initially 1.9 and 9.7 mg
kg-1 in 2 and 10 mg kg-1 treatments, respectively, and these values matched well to
the nominal concentrations we expected. The BCF values to the initial ED concentrations
in soils were similar between both treatments in the range of 0.10 to 0.26 and used to
obtain logarithmic regression equations by time. Such regression equations had high
correlation coefficients of > 0.93. Long-term BCFs estimated by the equations were
evaluated with the maximum residue limit (0.05 mg kg-1) of ED for potatoes, in order
to suggest safe management standards of ED for potato-cultivating soils. The suggested
standards showed the significant dependency on harvest periods of potatoes.

Key Words : BCF, Endosuflan, Plant uptake, Soil management Guideline
Corresponding author : E-mail - jekim@knu.ac.kr
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Simultaneous Analysis of Pesticides and Ochratoxin A
in Red pepper using LC-MS/MS and GC-MS/MS

Jongsung Ahn’, Jimee Cho

National Agricultural Products Quality Management Service, Korea

A large amount—260,000 tons—of red pepper is consumed annually in Korea, where
the people prefer hot and pungent to sweet foods. Concern has recently grown among
consumers over contamination of red pepper powder by pesticides and mycotoxins. In
our previous study, red pepper is highly contaminated by ocrhratoxin A. During
production chain of red pepper powder, mycotoxigenic fungi infect Capsicum annuum,
crop of red pepper, at pre-harvest stages and generate mycotoxin at pre-harvest stages.
In this study, we tried to elucidate the relationship between pesticide use and ochratoxin
A occurrence in red pepper powder. Capsicum annuum is chosen as proper model
organism for this purpose, since occurrence frequency of ochratoxin A and pesticide
residue is high enough to evaluate statistically the efficacy of pesticide as prevention
measure against mycotoxin occurrence.

Nowadays, generic extraction approaches such as QuEChERS in combination with
tandem mass spectrometry enable to analyze wide array of pesticides and mycotoxins
simultaneously providing a clear clues on the post mortem evidence of pesticide use
history and mycotoxin occurrence. We developed and validated the method for
simultaneous analysis of 320 pesticides and ochratoxin A, which met criteria of
validation parameters such as trueness, precision, and linearity upon DG SANCO
(12571/2014) for most of analytes and also suited to MRL upon Korean food code.

Our statistical investigation showed little correlation between mycotoxin occurrence
and fungicides residues contradictory to laboratory experiment result carried out by other
research groups. Insecticides which control insect, carrier of ochratoxigenic fungi was

found to have a littlle effects on reduction of ochratoxin A.
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Comparison of pesticide residue amount in apple trees

applied by different sprayers and spray volumes

Hyeyoung Kwon, Seong-Hwan Moon®, Su-Myeong Hong,
Dan-Bi Kim, Hyo-Sub Lee, Byeong—-Chul Moon

Rural Development Administration, National Institute of Agricultural Sciences

This study was conducted to compare of the pesticide residue amounts in fruit trees
applied by different sprayers and spray volumes. Apple tree was used as a sample tree,
and speed sprayer, power sprayer and knapsack motorized sprayer were tested. For
similar sprayer and spray volume, the concentration of fluquinconazole and flusilazole
in apple leaves were obtained respectively, for speed sprayer 8.33 and 2.15 mg/kg, for
power sprayer 4.56 and 1.10 mg/kg and for knapsack 4.55 and 1.12 mg/kg. The results
showed that the treatment using speed sprayer had highest efficiency. The pesticide
residues in apple leaves sprayed by 3 different spray volumes (560, 336 and 230 L/10a)
using speed sprayer were 10.76 mg/kg, 8.32 mg/kg, 6.04 mg/kg on fluquinconazole and
3.04 mg/kg, 2.14 mg/kg and 1.47 mg/kg on flusilazole, respectively, indicating that the
higher the volume, the higher the residues. Meanwhile, droplet size and discharge rate
of spray nozzles affect the structure of the spray deposits and the drift ability of the
droplets. These characteristics are important with regard to crop penetration, the risk of
spray drift, and the quantity and distribution of the deposit on the target. For 22 different
nozzles, droplet sizes and discharge rates were measured at the same pressure (2Mpa).
Droplet sizes and discharge rates of 13 nozzles for power sprayer were from 67 to 201
um and from 3.3 to 8.1 L/min. And droplet sizes and discharge rates of 9 nozzles for
motorized knapsack sprayer were from 55 to 82 um and from 1.9 to 3.5 L/min. We have
noticed that discharge rates more influence than droplet sizes in deposit amount through
this study. The result from this study can be used as scientific basis for evaluating the
field trial data for pesticide registration and the spray volume setting for fruit trees in

Korea.
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Simultaneous Analysis of Pesticides in Agricultural
Products by LC-MS/MS for PLS

Sang-Hyeob Lee", Jeong-In Hwang, Min-Su Kang, Hye-Hyun Jung,
Jun-Sang Ryu, Se-Yeon Kwak, Ja-Gun Kang, Jung-Ah Do’,
Moon-Ick Jang', Gyu-Seek Rhee', Young-Deuk Lee?, and Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea
"National Institute of Food and Drug Safety Evaluation, Osong 363-951, Korea
ZDjvision of Life and Environmental Science, Daegu University, Gyeongsan 712-714, Korea

Positive List System (PLS) which has been used for safety management of imported
agricultural products regulate the unregistered pesticide in Korea, allowing below 0.01
mg/kg. For establishing the PLS into Korea, it is required to develop rapid and sensitive
methods that can simultaneously analyze unregistered pesticides in imported agricultural
products. In this study, a sensitive and rapid multi-residue analytical method for 93
pesticides in orange, green pepper and brown rice was developed using LC-MS/MS. A
homogenised sample was extracted with a acetonitrile and adjusted to pH <4.5 with
formic acid. Solid phase extraction cartridge with C18 adsorbent was used to clean up
the sample. The determination was performed using electrospray ionisation and a triple
quadrupole analyser. Under the optimised method, the results showed that, the recoveries
were 81.8-98.1% in samples at the spiked concentrations of 0.01 to 0.05 mg/kg, with
relative standard deviations of less than 11.7%. The limits of quantification were lower
than 0.01 mg/kg. This method is suitable for the simultaneous analysis of the amounts
of samples for routine monitoring. The analytical method described herein demonstrates
a strong potential for its application in the field of multi-residue analysis to help assure
food safety.

Key Words : Agricultural products, Pesticides, PLS, LC-MS/MS, Residue analysis
Corresponding author : Jang-Eok Kim, jekim@knu.ac.kr
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H, 20|, o] Exo| mE FATURYT ZA

AlEY] 71 H A AR A oll= el tiet ARsotsl-8T]ee A5t o WA
2)W0| (7154 o) (Fa) 2] ARSIE et 8rIE0] AAE0] YA U, ok A we]
of me} 45ape] 2jol7} 7] theo] dojuolo] ok 2keol 87128 77 AHE Bt sk
ujepa] o] BT ulgo] HL 5okg ALlol hanluulo] thg 71 A4 W QFUAl Shuo]
Tlolstant & 75 SYsiec AW BYESE S]] 3 FSolo AWEY 330 mE
Axfsttt. A th g2 e sitaad e P 2APE T BT Hlgo] &2 5ol
Tricyclazole, Isoprothiolane, Fenobucarb 5 34ES A4St 52 SOREHANEA|AAE &
aoto] 2t R e WAY A7 Axoiich oA At 9de 0 YR St 1, 3,
58,12, 14, 16, 21 L7HA] 29 E= 4 HA 02 A5 AJEi7h vt A2 S AFlshath 248
HE AZEZH 4. AE 5 ARSREAH 4.1.2.2, thEsofttdE BAHS &85t 7|7] 245}

drct zZF JEBo] 348 ¥ Zik= Tricyclazole 96.9 %, Isoprothilolane 90.4 %, Fenobucarb
107.3 %2 YeRFI Mol Al 1.6~5.5 2 Codex FUE BH7IE 15 % o|HE =31 &
QRFHARE XA A 9] OFH AR Al7]= ZF AEERE Tricyclazoles 48 2194, Isoprothiolane,
Fenobucarb= 43+ 30 A7IR| ARESHA| To] Qith A AT 0Lzto| A 12U 2p7HA] 9] ok 2k22k
L o] A= Tricyclazole®] 27| H22Fo| 3.42 mg/kgoll Al 2.29 mg/kg Q.2 Ako] Az soF 5|8 7|&
0.7 mg/kgZHA| ZASHA] ¢t Isoprothiolanes 2.06 mg/kgol Al 0.60 mg/kg L2 58715 2.0 mg/
kg7HA] 7454 I Fenobucarb® 1.85 mg/kgoll Al 0.58 mg/kg -2 ]-8715 0.5 mg/kgZHA] 45t
t}. dolof A= Tricyclazole®] 0.04 mg/kgoA 0.09 mg/kg S 2 Z715F1 3L, Isoprothiolane2 0.09
mg/kgol A 0.15 mg/kg 0.2 Z715+9 2 Fenobucarb= 0.17 mg/kgoll A 0.14 mg/kg o2 ZHA3S
t}. Wo|of A= Tricyclazole©] 0.00 mg/kgoll A 0.04 mg/kg 2.2 Z715+% 1, Isoprothiolane 0.01
mg/kgoll A 0.04 mg/kg 0 & Z715}5 21 Fenobucarbe= 0.07 mg/kgoA] 0.06 mg/kg L2 ZHA5HA
of, ZaFo] A AN FARPAANT|ES S35 HE d0let W =5 Pt AN
ket 4> itk ook ZEoldd 542 Ad Tricyclazoled}t Isoprothiolane= 9] ZHH-5-9F
51-87 |7 = ofHA|SE AIZE Z kol w2t du|ef shujof|A] 5ok ZhRo] ot STISHE R o]
o2 F7HEQ A7 BT Ao o AZI

I v=some
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Volatilization of Cadusafos, Tefluthrin, Fenitrothion
Sprayed on Upland Soil in Lysimeter

Ji-Hwan Song®, Dan-Bi Kim, Su-Myung Hong, Hye-Young Kwon,
Hyo-Sub Lee, Sung-Jin Lim, Byeong—-Chul Moon

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

In environment of cultivation, farmers are using various pesticides and some of them
could be volatilized into the air. These could have a bad influence on farmers’ health
and environmental pollution. So, This study was conducted to evaluate volatilization of
pesticides sprayed on upland soil. The experiment was conducted at the lysimeter which

was of 1 m?

area and 1.5m depth filled with upland soil in greenhouse. The pesticides
treated in lysimeter soil were Cadusafos(6% GR), Fenitrothion(5% GR), Tefluthrin(0.5%
GR). Each Pesticide was sprayed at 0.5 mg/kg level of upland soil weight. The
volatilized pesticides in the air were collected by personal air sampler with PUF tube
at 4 L/min flow rate. In addition, Temperature and humidity are measured. The collected
samples in PUF tube were extracted with soxhlet apparatus and acetone solvent during
16 hours. The extracted pesticides were resoluted with acetonitrile and diluted 5 times.
The diluted Cadusafos and Fenitrothion were analyzed with LC-MS/MS. The diluted
tefluthrin was analyzed with GC. As a result, during 7 days experiment, the largest
vaporization amount of each pesticide in the air was Cadusafos(22.63ug/m?),
Tefluthrin(6.12ug/m®), Fenitrothion(0.36ug/m*). Vaporization amounts of Cadusafos is

the highest and fenitrothion is the lowest.
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Development of Fenoxasulfone Residue Analysis
Methods in Agricultural Products using high

Performance Liquid Chromatography

Hyo-Rin Kim", Hye Young Kwon, Su Myeong Hong,
Dan Bi Kim, Hyo Sub Lee, Byeong Chul Moon

Rural development Administration, National Institute of Agricultural Sciences

In this study, an analytical method was developed for Fenoxasulfone (a newly
registered herbicide in Korea) residue analysis using high performance liquid
chromatography. The method was tested on five crop samples (apple, potato, pepper,
beans and brown rice). Each sample was spiked with 0.025, 0.25 and 1.25 ng/g. Aceton
was used for fenoxasulfone extraction and DCM was added for liquid liquid partition,
which was followed by solvent evaporation. The solution was mixed with saturated
actonitrile and saturated n-hexane in order to remove non polar interferences for beans
and brown rice. After passing the solution through SPE-NH, cartridge and evaporation.
Finally, it was re-dissolved in actonitrile. The regression coefficient value of
fenoxasulfone standard plot was obtained good, > > 1.0000. The recovery was
satisfactory which was varied in between 72 and 102 %. The results indicated that the
method can be conveniently used to determine residue analysis method for

fenoxasulfone.
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222 0.33~1.59 ppm, 4.5~5 m= 0.45 ~ 1.38 ppm O E R H oz HE Q] A
Acetamiprid®] ZF=A|W F2F2 A9l ztol7t gigl o, =49 =o|¥ Acetamiprid
o] BaeES ZARE A3 0~0.5 molA& 0.25~1.20 ppm, 0.5~1.0 molA+&= 0.43~1.57
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100.0%% 8% 43HA 97.7~100.0%%} v]55FTh
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MACHA 7| (Fragaria ananassa Duch.) &

Bistrifluron 2 Chlorantraniliprole?| ZHA|X Xtz EAM
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At Bistrifluron ¥ chlorantraniliprole®] 59k QFAARR 7|0 51 Z+7t 3
() 27 2(70]) A Qo2 o] SPARS 7|zl Eote] 13] A &) oFA| A
A7 TE 0YALR Bk 0, 1, 2, 3, 5, 7, 10¥At0]] A|2E AF st AFSH Alz=
AR Luksto] Alge] A 9 27|15 47t §, EEfoloto]AE o] &S] th - =
ol Ao ARBSHATHE & oAl B& LC-MS/MSE ol&ste] FAski o,
MLOQ(Method Limit of quantitation):= 0.005 mg kg 'o]¢ith. EA1A3} bistrifluron
3488 82.8~103.9%°]%1 11, chlorantraniliprole®] 3482 82.7~100.2%°]%1 2

T oA B #EHARE 10% vlwko| it B7] 5 Z42+e] okl tigh =5ty §h7|
+ bistrifluron®] 3% 6.64 (A 1)1} 6,54 (ZA 2) 2 YEFG W, chlorantraniliprole
O] A9 4.6U (XA 1), 6.29(ZH 2)= Yetglth XR7ta 2]7]4& o]-&ato] BAhdA
HF5 878 AT AT, bistrifluron?] F$- 2% 1914 111 mg kg 'ollod, Z
ZF 20014 1.20 mg kg ']tk Chlorantraniliprole®] 7% ZHz} 3.38 mg kg™, 2.30 mg
kg ' o2 vteFTE Bistrifluron ¥ chlorantraniliprole®] %&-¢ko] 74 Zo| & uboltslal,
A2 ST E AbEste] Z47ke] ALt ARS8 es AT 2N B0 tigh

S O] ARLA oF0] TRsElA| Ho] R AR AT 4
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Risk Assessment of Applicator Dermal Exposures to

Chlorpyrifos by Applying Different Monitoring
Methodology in Maize Cultivation

AN Xuehua, Wu Shenggan, Liu Xinju,

Chen Leizhong, He hongmei, Cai Leiming

State Key Laboratory Breeding Base for Zhejiang Sustainable Pest and Disease Control
/ Key Laboratory for Pesticide Residue Detection of Ministry of Agriculture, Institute
of Quality and Standard for Agro—products, Zhejiang Academy of Agricultural Sciences,

Hangzhou 310021 China; a. Institute for the Control of Agrochemicals Ministry of
Agriculture, Beijing 100125, china

Abstract: Potential dermal exposure (PDE) and risk assessment for applicators were
performed with 48% chlorpyrifos EC (diluted 500-fold) that was applied under three
spraying environments, plant height of maize around the knee (condition 1), plant height
of maize around the waist (condition 2) and above height of applicators (condition 3),
with the lever operated knapsacks, and the patches and the whole body dosimetry
(WBD) were applied to collect dermal exposure samples. The results showed that there
were no significant difference between the patches and WBD in the PDE values on
condition 1 and condition 2, but significant difference was found between the patches
and WBD in condition 3 (LSD(¢s=57.9); In respect of major exposure parts on
applicators, the results of the patches and WBD were similar in condition 1 and
condition 2, but the results in condition 3 showed that the major exposure part on the
hands by the patches, however, the major exposure part on the upper body (head, neck
chest, back and arms) by WBD. The margin of safety (MOS) values estimated by the
PDE and the acceptable operator exposure level (AOEL) were less than 1 under the three
spraying environments. Therefore, except to observe the safety operation, we should
improve the safeguard procedures, or shortening the exposure time, even give up

applying pesticide activities.

Key Words: chlorpyrifos, patches, whole body dosimeter, dermal exposure, margin of safety
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Honey bee(Apis mellifera), Chronic Oral Toxicity
Test 10 Day Feeding Test =&

*
AR, AN, M, OTEY, UFY

|

2} o] & X439} SFalA} Gh= %Xﬂﬁ =24 o] gsf#]
H oI A5 dA] BY FAE A5 stk
g 5ol shetado] kEE= /\] L] o] e =4
o2 Yl H o] 28 ShaAt SHEL ik B AT 20164 29
JAIES EYstLA OECD Guidance®] W&ol <5}
o] 2859 Test ValidityS Aot AlEY SHFFE HSHFTh Test Validityd] 3
A= P22 2ty Suiti 2] +4 2|AR&o] 15%0]sto|t, F §Al= Ptz
=2 (Dimethoate) A 2]7+(0.5 ~ 1.0 mg a.i./kg) oAl St 7HQ] Hr= 50%°]42] +A %]
ARES Hol= Zlolth B WIHASAHAE S NES B (Apis mellifera)S MNBA
2 ARESRTE B wHAASGAIE S AIRATE A4 ok Bl whet 2E At o2
A 24 E 5 Qlo] AI@AS] Stages 5Y5H 5H71 f1all Test Schedules o< 4tet
AIZIRE 24 sfiFeleh APMNAl dofl 93t & 244]7F njgte] B 435S Aotk
A& Zgstict Aol ARERE AldAIOI A= 294cm32] Alo|A|E ARE-SHTE Al
=42 HuEoolE FAIE ol-8st 2, Stock solution SF5+E ©]-&5ko] 245t
ok AFAY AT FARARES 33%E2 UEgten, A2t 05 ~ 1.0
mg/a.i./kg®] & 370 45 270 FEAA] 50%01/8 2] A X ARES B Test Validity
of At 235 Btk Hu|Eoo|E fAIE o835 B A EE Al Axt
LCso 0.583 mg/a.i./kg, LDD50(Median lethal dietary dose) 0.01536 ug a.i./bee/day,
NOEC 0.4 mg/a.i./kg, NOEDD(No observed effect dietary dose) 0.01001 ug
a.i./bee/day® ERGTE
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Acute Toxicity of Plant Extracts Against

Grapholitamolesta (Lepidoptera: Tortricidae) in
Laboratory and Greenhouse

SouvicSarker®, YoungHa Woo, Yong Jun Yu, UnTaek Lim

Department of Plant Medicals, Andong National University, Andong, Republic of Korea

Oriental fruit moth, Grapholita molesta (Busck) (Lepidoptera: Tortricidae), is an
important pest for stone fruits like apple, peach, pear etc. Growers usually depend on
synthetic chemical insecticides to control this pest, but demand for environment-friendly
insecticide is increasing. Although at least 77 plant extracts have been reported to be
effective against other lepidopterans, their acute toxicity against G. molesta has rarely
been studied. Thus, among them, we assessed residual toxicity of 28 extracts against G.
molesta both in laboratory and greenhouse. In laboratory, Nicotiana tabacum L. used at
the concentration of 2 mg/ml showed highest 92% corrected mortality with 12.9 h of
LT50against1stinstarlarvae(<Shold)of G. molesta followed by Allium sativum L. (88%),
Zanthoxylum piperitum (L.) (70%), and Sapindus mukorossi Gaerten (65%) within 20 h
of exposure. But, there was no synergistic effect of combining spray of those four
extracts, e.g., combined application of N. tabacum and Z. piperitum showed 90%
mortality with 14.3 h of LTs,. Ingreenhouse verification, infestation rates of G. molesta
in peach twigs were 0.27 and 0.38 when N. fabacum and A. sativum sprayed at 4
ml/twig in the same concentration, respectively. Therefore, extracts of N. tabacum and

A. sativum can be potential botanicals to be used against G. molesta.
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Selection of ecologically selective insecticides to be

used against soybean insect pests

Naresh Dangi’, Yong Ha Woo, Souvic Sarker, and Un Taek Lim

Department of Plant Medicals, Andong National University, Andong, Republic of Korea

Use of synthetic chemical insecticides is major option to manage soybean insect pests
in Korea. However, to meet demand for environment-friendly cultivation of soybean,
ecologically selective insecticides should be selected and used. We compared the relative
residual toxicity of 14 environment-friendly insecticides (1 mineral oil, 5 chemicals, 4
botanicals, and 4 microbials) on six potential natural enemies (3 parasitoids, Gryon
Japonicum [Ashmead], Qoencyrtus nezarae Ishii, and Aphidius colemani Viereck, and 3
predators, Cryptolaemus montrouzieri Mulsant, Orius laevigatus [Fieber], and
Phytoseiulus persimilis Athias-Henriot) of various soybean insect pests using scintillation
glass vial method. Conventional insecticides, i.e., etofenprox and A -cyhalothrin, were
used as positive controls and distilled water as a negative control. Etofenprox, A
-cyhalothrin, botanicals, and mineral oil were more toxic to the natural enemies than
spirotetramat, Bacillus thuringiensis (Bt), and flonicamid. The index of relative toxicity
(LTso of negative control divided by LTs, of treatment) varied as 1.0-1.5 in spirotetramat,
1.1-1.4 in Bt, and 1.0-1.3 in flonicamid depending on natural enemies. Chemicals such
as flonicamid and spirotetramat were observed least harmful to natural enemies, thus
along with Bt could be used for the management of soybean insect pests without

disturbing natural enemies’ activities.
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Dimethoate?t Fenoxycarb& o|L235t
=8 5 HIELE S/gAHM 2T

2 G vl=olA= B flold B7EAAS tier 1 ©AOIA BoA| B §558A18 S
5 = & 29 RS Felsh] fleh k8 st glon ofof mE iRt AIEY S
TEohL ok UM E SsEHA S B f5 SEAEY =9 9o Y oS A
E Fof glon Al@x7d o] tfgt A= o] Xdste] {5 HdeE: SHAIE ol it A
TFAI7E ERET|E ik 20149 B 3 v =F 544412l OECD draft 7to]Eet
A2 8 29 ring test 2 v OE 20159 0] 7HH E o] MZ-E draft 7Fo| =efQlo] Uk
o}, & AolAl= 718 OECD draft 7Ho|EeRlE EYR Y -5 ks S/AIEHS +
ot zp siieh 2 AldH el SAHUETE S7F72 acetones ARSI o FHHEEHZ=
dimethoateX} fenoxycarb® ARESIE T Alolof EZ3HE dimethoate®] ¥ 0.054 ug/ul diet,
fenoxycarb®] &2 0.36ng/ul diet”} =A| st 2+ Al 48 well plateo]] 3-87olA 742
5 185 &4 12024 38502 360ty o|4fo] A sto o]F5tith Al™ A (D)ol well
plate®]] ©]%5-&7(grafting cel)E FiL F+5Ho| AE 20ul, AlA3LZHD3)o 5 Ho| Boll AH
|HS Zote] 20ul a5t Al 4-6Y Aol f-5 o] Cofl AlFd-8HS Egfate] 30, 40,
50u¢ 4 BFsHch A7 59 plates 34~35C ARl F2lFHolEo HxH UH|Y
desiccator cabinetof] 2ol Al&stELE 75717Hs9HD1-D8) 95%+5% relative humidity (RH)
£ fAetg ey, S (pupation, D8-D15)oAE= 80%+5% RHZ 237 (emergence,
D15-D22)olA= 50% FHG=E FA6H . St = AFg-8dS 55 4= e 2kt
20| plates &7 I CE OECD draft guidelined] maw S22 45 FHAARE-S
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Epidemiology and Chemical Control of Plum Pockets
Disease Caused by Taphrina pruni

Nam Kwon Oh", Jong Yeob Jeon', Jun Sung Shin’,
Oliul Hassan', Dong Woon Lee?, Tae hyun Chang"

'Division of Plant Resources and Environment, Kyungpook National University, Sangju,
Gyeongbuk 37224, Korea.

2Department of Ecological Science, Kyungpook National University, Sangju, Gyeongbuk,
37224, Korea.

Plum pocket caused by fungal pathogen Taphrina pruni is significant fruit disease in
many areas where plum(Prunus domesticus) is grown. On fruits, the disease is
manifested by swell (one side), flatten, and deform fruit looks like bean pod. The
epidemiology of plum pocket was studied in two commercial plum field in South Korea
for 2016. First disease symptom appeared in mid of April when the average temperature
was around 15°C and relative humidity was around 68% in both fields. The diseases
pressure increases with the increase of temperature and relative humidity and after a
major rain event in the last week of April. The causal agent of plum pocket was
confirmed as 7. pruni after isolating from infected fruits on the basis of morphological
and molecular analysis. We conduct two field experiment (one at Gimcheon and second
on at Gunwi in South Korea) to test the effects of four commercially registered
fungicides to the control of plum pocket in the susceptible plum tree using sequential
fungicides spray program based on tree applications of each fungicide. We assessed
disease severity by estimating the percentage of affected fruits. The most effective
fungicide is tebuconazole which significantly reduces disease incidence than other
fungicides. All the tested fungicides showed higher effectiveness in the Gunwi

experimental field than Gimcheon.
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Monitoring of Residual Pesticide Components in Fruits and Washing Effect in
Citrus Fruit

Kyungai Park*, Soyoung Jeong, Chaeman Choi, Haewon Park, Jeongmi Lee, Sangmi Lee,
Insil Yu and Kwon Jeong

Gangbuk Agro-fishery Products Inspection Center Seoul Metropolitan Government Research
Institute of Public Health and Environment / 107

(P-02)
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S o
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(P-03)
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=40, &3, Fox, Y53l
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(P-04)
Bifenthrin®] SdA 2o} A2 7+ Z7EAL € A=F4 vz
AR, FAG, -, ol FHX, HulA,

o
(F)Ests AFESATFAE / 110

(P-05)

Comparative Assessment of Three Purification Procedures after QuEChERS
Extraction for Analysis of Endosulfan and Its Metabolites in Astragalus Root by
GC/ECD and GC/MS

Keon Hee Ko, Kyeong Yeol Oh, Hyeong-Hwan Lee, Young Sook Kil, Dong Yeol Lee*
Gyeongnam Oriental Medicinal Herb Institute, Sancheong, 52215, Republic of Korea / 111

(P-06)

Determination of 40 Pesticide Residues in Fishery Products by Gas horomatography-
Mass Spectrometry in South Korea

Yena Kyung, Hui-Seung Kang®*, Jiyoon Jeong, Gyu-Seek Rhee

Pesticide and Veterinary Drug Residues Division, National Institute of Food and Drug Safety
Evaluation, Ministry of Food and Drug Safety / 112
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(P-07)
Determination of the QuEChERS method for residual 126 pesticides in perilla

leaf, by the HPLC/MS/MS

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 / 113

(P-08)

Development and Application of Fungicide Spray Program for Exporting Grape
following Maximum Residue Limits (MRL) of Australia and New Zealand
Seung-Yeol Lee', Han-Dong Lee', Sang-Hwa Lee', Jin-Ho Keum'l, Yang-Sook Lim?

Hae Keun Yun3, Hee-Young Jung]*

College of Agricultural and Life Sciences, Kyungpook National University, Daegu 41566,
Korea

’Persimmon Experiment Station, Gyeongsangbuk-do Agricultural Research & Extension
Services, Sangju 37268, Korea

*Department of Horticulture & Life science, Yeungnam University, Gyeongsan 42415, Korea / 114

(P-09)

Development of Multiresidue Method for Ipconazole, Ipfencarbazone using
GC-MS/MS

Hyo-Young Kim*, Chae-Uk Lim, Yong-Kyoung Kim, Jongsung Ahn, Jae-Hwon Lee
Experiment & Research Institute, National Agricultural Products Quality Management
Service / 115

(P-10)

Dissipation Characteristics of Triazole Fungicides in Spinach during Cultivation
and Cooking Processes

Hye-Hyun Jung*, Jeong-In Hwang, Sang-Hyeob Lee, Min-Su Kang, Jun-Sang Ryu,
Sung-hyun Hong, Se-Yeon Kwak, Ja-Gun Kang, Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea / 116
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Dissipation of Chlorfenapyr Residue in Cucumber and Strawberry Grown in Mongolia
Ulambayar Temuujinl*, Ariuntsetseg Dugarz, Kyu-Won Hwang3, Eun-Jung Hwang3,
Joon-Kwan Moon®

!School of Biotechnology, Mongolian University of Life Sciences, Ulaanbaatar, 17024, Mongolia
2School of Agroecology, Mongolian University of Life Sciences, Ulaanbaatar, 17024, Mongolia

3Department of Plant Life and Environmental Sciences, Hankyong National University,
Anseong 17579, Korea / 117

(P-12)

Dissipation Pattern of Chlorantraniliprole on Persimmon and Jujube Fruits for
Establishment of Pre-Harvest Residue Limits

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. / 118

(P-13)
Dissipation Pattern of Ethephon Residue in Soybean Leaf

Seung-Heon Kong®*, Deuk-Yeong Lee, Jin-Hyo Kim
Divison of Applied Life Science, Institute of Agriculture & Life Science (IALS), Gyeongsang
National University, Jinju, 52727 Korea / 119

(P-14)

Dissipation Patterns of Insecticide Sulfoxaflor and Its Metabolites in Perilla Leaves
Seong-Hyun Hong®*, Ja-Gun Kang, Jeong-In Hwang, Sang-Hyeob Lee, Min-Su Kang,
Hye-Hyun Jeong, Se-Yeon Kwak, Jun-Sang Ryu, Jang-Eok Kim

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea / 120
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(P-16)
Establishment of Pesticide Multi-residue Analytical Method Using GC-MS/MS and

LC-MS/MS in Korean cabbage
Suyeon Jeon®, Gyulang Kim, Hyojin Lim, Jinhee Lim, Gyeongguk Hwang, Sangsoo Ha

*National Agricultural products Quality management Service / 122

(P-17)

GC-NPDE 43 7}, du] % Fenamidone®t THAFE RPA4058629] 244 3]
Julox o]F3}, 7128, o|X %, Al&E, A3, oY} WX, Aok, 4A, U, AAT
Agtsty sAYE5SE /123
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GC-NPDZ #4435t du] £ Bromobutide® HAFE Bromobutide-debromo?] BA1Y 33
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(P-19)

Influence of Plant Surface Spray Adhesion of Dinotefuran and Thiodicarb on
Control of Apple Leafminer

Young-Shin Kim'*, Kwang-Soo Kiml, Na-Young Jin?, Yong-Man Yu’,

Young-Nam Youn?, Chi-Hwan Lim'

"Department of Bio Environmental Chemistry, College of Agricultural and Life Science,
Chungnam National University, Daejeon 34134, Korea

’Department of Applied Biology, College of Agricultural and Life Science, Chungnam
National University, Daejeon 34134, Korea / 125

(P-20)
LC-MS/MSE o]-&3F 542 £ benzovindiflupyr Al N
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Al FooFEtdA AlF oSt AFHsE I ARt /126
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Multi-Residue Analysis of Seven Polar Pesticide in Agricultural Products
Yong-Kyoung Kim*, Hyo-Young Kim, Chae-Uk Lim, Jongsung Ahn, Jae—-Hwon Lee
Experiment & Research Institute, National Agricultural Products Quality Management
Service / 133

(P-28)

Patterns of Uptake Translocation for Insecticide Dinotefuran by Radish

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

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea / 134
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(P-29)
Residual Behaviors of Bifenthrin and Chlorpyrifos-methyl in Chrysanthemum

indicum Leaf and Their Residual Biological Activity to Aphis gossypii

Kyeong Yeol Ohl, Young Hak Jung2, Young Min Gool, Seung Mi Sinl and Dong Yeol Leel*
!Gyeongnam Oriental Medicinal Herb Institute, Sancheong, 52215, Republic of Korea 2SM
Biovision, Jinju, 52828, Republic of Korea / 135
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Residue Characteristics of Triazole Fungicides in Korean Cabbage

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

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea / 136
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Simultaneous Multi-residue Analysis of Pesticides in Corn Silage for Pesticide
Residue Management in Domestic bulky feeds by GC-MS/MS
Hyeyoung Kwon, Ji-Won Kim®*, Su-Myeong Hong, Dan-Bi Kim, Hyo-Sub Lee, Byeong-Chul Moon

Rural development Administration, National Institute of Agriculture Sciences / 137
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Application of Multi-residue Method for Analysis of Pesticides Residues in Paste

and Sauce containing Hot pepper

Soyoung Jung®, Kyungai Park, Sungae Jo, Kyeongah Lee, Yunhee Kim, Sangmi Lee,

Insil Yu and Kweon Jung

Gangbuk Agro-fishery Products Inspection center, Seoul Metropolitan Government Research

Institute of Public Health and Environment / 144
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Dissipation Patterns of Boscalid and Pyraclostrobin on Jujube fruits for Establishment

of Pre-Harvest Residue Limits

Min Hye Kim*, Su Bum Heo, Joo Yeong Byeon, Ga Ram Yu, Sang Hyun Sohn

Chemical Residue Team, CRI Global Institute of Toxicology, Croen Inc. / 148
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Research on Cumulative Risk Assessment of Pesticides: a Case Study of Organophosphorus
Pesticides in Korean Diets
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Food Safety Risk Assessment Division, National Institute of Food and Drug Safety
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Transcriptomic analysis of 7Tropilaelaps mercedesae mite parasitizing honey bees
Kyungmun Kim, Ju Hyeon Kim, Deok Jea Cha, Si Hyeock Lee

Department of Agricultural Biotechnology, Seoul National University, Seoul 151-921,
Republic of Korea / 167



(P-62)

Bo

%0

r

el

o
i

A

s A e85

Hoseo

Hoseo Toxicology Research Center,

I}, AR 7kt /168
I}, Y5 A 7k /169

2

Z717] ztolo] & =
Trifloxystrobin Induces Mitophagy via Mitochondrial Damage in HaCaT, Human

College of Veterinary Medicine, Seoul National University, Seoul 08826, Korea

Department of Bio Applied Toxicology,

Yoonjeong Jang"*, Sang-Heeleong
University, Asan 31499, Korea / 171

Skin Keratinocytes
1

(P-63)
LR LIRS
(P-64)

AF
(P-65)

=

"

A 7 /172



20| E7} AlBatu]2] wjolurgo] u]

Y

17} H E gt& A (Picarbutrazox)?] EAEHE &

g 244

B =228 7k, 1to)gkae]of /175

A

1

olx1d, ol A%, o, exlok, Al zgul,
S2%, ol A%, by, oAlo}, £, ¢

Spl*, o A%, fobM, @xloh, 2gul,

(P-68)
ylo] &
(P-70)

o
u}

A E 7k, QA= Eor /176

Ho

o /177

=

& AEH

Chang Hoo Han*', TaniaAfroz', Jae Eun Lee’, Ha Yong Choi’, Ung Park®, Byung Sup Kim'

"Department of Plant Science, Gangneung-Wonju National University,

Baseline Sensitivity of Oxathiapiprolin on Cucumber Downy Mildew
2Plant Protection Institute, 3DuPont (Korea) Ltd / 179

20164 Hj - At 3G
Bacillus amyloliquefaciens 5B6
(Pseudoperonospora cubensis) in Korea

(P-71)
(P-72)
(P-73)



LA
AR

a

A7l= / 184

I A4

2

AHA A
/183

s

=2

Baseline Sensitivity to Oxathiapiprolin of Potato Late Blight (Phytophthora
7l Aeed 2E A o

Md. Aktaruzzaman*'?, Young Gyu Lee?, Jae Eun Lee®, Ha Yong Choi3, Ung Park?,

"Department of Plant Science, Gangneung-Wonju National University,

’Highland Agriculture Research Institute, NICS, RDA,

3Plant Protection Institute,
PyribencarbS &8 7|3A|7]19] v AL2ERLUY A WA A7

(P-74)

infestans) in Korea
Byung Sup Kim!

“DuPont (Korea) Ltd / 180
(P-75)

(P-76)

ZA9EY $A 44 =g A
(P-77)

(P-78)

W) - Alz} s o)
(P-79

RELE

o}

=

Jop!

B

Bl 101 [}

=
ol
Ho
ir

F



B0t BR27] FAYA AA

ks

AE 9l

&

(P-80)

X %o
IS =
% > w
= ww o T
% X S NF
T L S 2
N O
o ol e mw
oF M o U
Wy o gﬁ ~3 e »
— @
W go T N oT =]
N F ) e ko)
] > o E__l o Ma
o o oK o = =
o T 0 "o T© o <
) ._.WW olo ™ wr "HO *
o fvai] ) . %]
WM M._m m __.mt = ofJ L_L = B
o < 5 e = dlo
iy _Eo ‘_ﬂoﬂ_ 1_._0 % 0_0 n_.E _.._._0 o Q O_H
o - o - o B Z0 <
- ) T Mo . =) o o x m .
i i B R, k= B o 2 A e P
o s il T o 1 - BB
o oK = o i ~ =Ko ™ K
, = B L N = _ T
Clal- o o w KW O A X = ) T
mo = J s X0 ur L X° T 3 ok 2 lS)
] i B S, = ~K ur e ~ o B0
° = 50 Syw "o T o < 4 RE
. 3 . N NI oy o
=) % W E S oo B R o o o) iy Moo =
o o S BT B o I <o o &) " X
%o Wm T w9 g " ﬁ. =0 B p X° o of) Tor .oHo T O ;10_“_
.2 ) S % oo LR il ° & TN
o - T B = XXk ~ o ol e L N — 0 ! f
i =o < 7 U T g X = Wy ger o X D
L RN o 7B R o B ! R E O ook
- o~ (0] A N
"R T T DR Nk R T T T
P o BN B E B E o F oy o T 2 i -
o o 3 o T R0 o Cl o % s o 5l
a b oy R E N Bl o = Mo & T
TN CC o PR Mo &ﬁmo% e ° o B ©
Sk QR gToam g G T S X e s
wmroL._o oox_u@% oo.UlﬂL_ﬁL]U_.ﬂ ooo*aﬂio oo..ur._o_._ﬂ‘_ 001_._._@.”_1%‘_% o N T
<) Ir D_-,m. w© m_r_o m.,._._._m%o ouo m.ﬂ].‘_do o D_-Auﬂu% I & W o o I = T ok
N T To g N CFconm Lo d THdormr o



L | =28 22 &M | »

(P-87)

2-(1-alkyloxy)-1-ethanol®] F-%=A| 3F=9] Futo|gofjof gt Au|&y
AR, AR, AE, G, ol

() o2 utoloulA, *FAAI TSI WalFAT, A gTista A2 olstal,

ErRCELT

ol
4z
>
[a}

e
-
B
3

(P-88)
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Institute of Agriculture and Life Science, Gyeongsang Nat. Univ.
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Monitoring of Residual Pesticide Components in Fruits
and Washing Effect in Citrus Fruit

Kyungai Park’, Soyoung Jeong, Chaeman Choi, Haewon Park,
Jeongmi Lee, Sangmi Lee, Insil Yu and Kwon Jeong

Gangbuk Agro-fishery Products Inspection Center

Seoul Metropolitan Government Research Institute of Public Health and Environment

Residual pesticide components were monitored for 236 samples of fruits(14 species).
Samples were collected from Gangbuk in Seoul during 13 months, from November 2014
to December 2015. Residual pesticides were detected in 15.3% of the samples and
included in maximum residual limit(tMRL). The major species of residues detected in
fruits are as following : chlorfenapyr, chlorpyrifos, cyprodinil, endosulfan, fludioxonil,
imazalil, iprodione, and procymidone. Also the quantitative analysis of residual pesticide
was performed for pulp and peel of residual pesticide detected fruits. The residual
pesticides were not detected for the pulp of whole test fruits. As a result, the safety for
residual pesticide was confirmed. Citrus peel is used as a herbal tea or a herbal
medicinal material. To remove pesticides in peel of citrus, water, 2% baking soda and
0.2% neutral detergent were used as cleaning solvents. The citrus peel was washed with
taping water for more than 30 seconds after 5 minutes, dipped in a solution. The
removal effect of residual pesticides was in the order of water 22.4%, 2% baking soda
38.4% and neutral detergent 43.6%. The neutral detergent showed the greatest removal

effect of residual pesticides.

Key Word: fruit, peel, pulp, residual pesticide, removal effect, washing
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Comparative Assessment of Three Purification
Procedures after QUEChERS Extraction for Analysis of
Endosulfan and Its Metabolites in Astragal/us Root by

GC/ECD and GC/MS

Keon Hee Ko, Kyeong Yeol Oh, Hyeong-Hwan Lee,
Young Sook Kil, Dong Yeol Lee’

Gyeongnam Oriental Medicinal Herb Institute, Sancheong, 52215, Republic of Korea

Quick, Easy, Cheap, Effective, Rugged and Safe(QuEChERS) method was optimized
and validated for the simultaneous extraction of organochlorine insecticide endosulfan
and its metabolites in Astragalus root using gas chromatograph electron capture detector
(GC/ECD) with confirmation by mass spectrometry (GC/MS). Insecticides extraction was
performed using the Korean pharmacopeia and three QuEChERS(Quick, Easy, Cheap,
Effective, Rugged and Safe) extraction methods. Limit of detection and quantification
ranging from 0.005-0.01 mg/kg and 0.015-0.03 mg/kg in all analytes. Mean recoveries
between 81.7% and 93.1% were obtained with relative standard deviations(RSD) lower
than 7.3% by Korean pharmacopeia method. The comparative recoveries showed
83.5-99.2% with RSD >6.0% for QuEChERS extraction with primary secondary
amine(PSA) purification. QuEChERS extraction and PSA with carbon clean-up
procedure showed 84.8-101.2% with RSD >4.7%. QuEChERS with SPE method
shoewd 88.9-98.7% with RSD >4.1%. Through this study, the QUEChERS extraction
expected to be applicable for determination of insecticides endosulfan and its metabolites

in various medicinal herbs.
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Determination of 40 Pesticide Residues in Fishery

Products by Gas horomatography-Mass Spectrometry
in South Korea

Yena Kyung, Hui-Seung Kang®, Jiyoon Jeong, Gyu-Seek Rhee

Pesticide and Veterinary Drug Residues Division, National Institute of Food and Drug
Safety Evaluation, Ministry of Food and Drug Safety

The aim of study was conducted to evaluate pesticide residues of fishery product in
South Korea. Analytical method has been developed for selected pesticides based on
regulation of fishery products and previous monitoring studies. The targeted analytes
were organochlorine insecticides, organophosphorus insecticides and sanitizers. This
analytical method was developed by using GC-MS/MS with QUEChERS. As a results
of validation, recoveries of shrimp, flatfish and eel are ranged 61-91%, 78-115% and
65-118% respectively. Coefficient variation (CV) of all samples was determined within
20%. The developed method was in compliance with Codex guideline (CAC/GL
40-1993). Confirmation was applied to 100 samples of fishery products collecting from
the local market in South Korea. The proposed method provides reliable quantification
and identification of pesticide residues in fishery products and serves as basis of

monitoring program in order to prepare for Positive List System (PLS).
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Determination of the QUEChERS method for residual
126 pesticides in perilla leaf, by the HPLC/MS/MS

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

This study was focused on the QUEChERS method and HPLC/MS/MS analysis of the
pesticide residues in perilla leaf. The QuUEChERS (Quick, Easy, Cheap, Effective, Rugged
and Safe) multi-residue method has been receiving a lot of attention for the fast extraction
and the clean up method 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 not
used qualification analysis. The 126 pesticides were spiked at two levels of 0.01 and 0.1
mg/kg in samples. Most of the recoveries of the analysts ranged from 70% to 120%
except for some pesticides. RSD values were under 20% of all pesticides. The results
showed that the using of QUEChERS sample preparation and HPLC/MS/MS could be

applied to multi-residue analysis of pesticides in perilla leaf.
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Development and Application of Fungicide Spray

Program for Exporting Grape following Maximum
Residue Limits (MRL) of Australia and New Zealand

Seung-Yeol Lee', Han-Dong Lee', Sang-Hwa Lee’, Jin-Ho Keum',
Yang-Sook Lim?, Hae Keun Yun®, Hee-Young Jung"

College of Agricultural and Life Sciences, Kyungpook National University, Daegu 41566, Korea

2Persimmon Experiment Station, Gyeongsangbuk-do Agricultural Research & Extension
Services, Sangju 37268, Korea

3Department of Horticulture & Life science, Yeungnam University, Gyeongsan 42415, Korea

In recent studies about standard fungicide spray programs, generally, it has been studied
and developed for one targeted countries. In this reason, there were less studies about the
developed fungicide program for exporting grapes which can be applied in multiple
countries based on maximum residue limits (MRL). In this study, we developed effective
fungicide spray program for exporting ‘Campbell Early’ and ‘Kyosho’ cultivar based on
MRL database of Australia and New Zealand. Previous study examined in 2015, we
designed 6-times treatment fungicide spray program for Australia and New Zealand. Based
on the obtained results in 2015, most effective fungicides were selected and designed as
control plot in 2016. Also 3 different experimental plots were modified based on control
plot, and they were examined to check their efficacy in 3 sites (Sangju-si and
Gyeongsan-si) from early of May to end of August at 15 days interval. As the results,
control plot showed the high efficacy among examined fungicide experimental plot.
Compare with untreated and treated plot, pseudocercospora leaf spot was severely occurred
same as 2015; 93 % in untreated plot while treated plot showed 30 %, Downey mildew
(21 % and 12 %) was controlled well, anthracnose (both below 2 %) was little occurred.
Furthermore, control plot can be applied in other countries where following the CODEX
MRL such as Singapore and Hong Kong. Therefore, it is assumed that developed fungicide
spray program is effective and suitable spray program for exporting grapes not only

Australia and New Zealand but also Singapore and Hong Kong.
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Development of Multiresidue Method for Ipconazole,
Ipfencarbazone using GC-MS/MS

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

Experiment & Research Institute, National Agricultural Products Quality Management Service

A multiresidue method for newly registrated 2 pesticides (Ipconazole, Ipfencarbazone)
has been developed using the QUEChERS EN method with gas chromatography-tandem
mass spectrometry (GC-MS/MS) in 4 agricultural commodities (Brown rice, potato,
pepper, mandarin). Using solvent-only calibration standards (SOCSs) and matrix-matched
calibration standards(MMCSs), it was demonstrated that a minimal concentration of 5-10
u g/kg of analytes in matrix is required for the consistent identification of targeted
pesticides with two MRM transition. The Method was validated by the precision and
accuracy results. All commodities spiked with two concentration levels of 10 and 100
u g/kg. The recoveries were within 70.5 ~114.0% with relative standard deviations
(RSD) of <15.5% and the limit of quantification (LOQ) of method were 10 x g/kg in
all agricultural commodities. Linear calibration functions with correlation coefficients
were obtained 7> > 0.99.

For 2 pesticides residues analysis, this method with GC-MS/MS was used to identify
and quantitate pesticides residues with concentrations ranging from 10 to >200 ux g/kg

in a variety of agricultural samples, demonstrating fitness for screening applications.
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Dissipation Characteristics of Triazole Fungicides

in Spinach during Cultivation and Cooking Processes

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

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea

This study was carried out to elucidate residual characteristics of triazole fungicides
in spinach during cultivation and calculate processing factor and reduction factor by
cooking processes. Tested pesticides were sprayed three times on spinach in 7 days
intervals at 0, 3, 7 and 14 days before harvest day. Residual amounts of fluquinconazole
and metconazole in raw and processed products of spinach were analyzed using a
HPLC-UVD. The maximum residues of fluquinconazole and metconazole in spinach
were 9.45 and 4.19 mg/kg after 3 times spray. The residual concentrations of
fluquinconazole were reduced by 7.80 - 8.27 mg/kg with stir-frying, 6.50 - 6.71 mg/kg
with parboiling, and 4.16 mg/kg with washing, and in case of metconazole were reduced
by 2.25 - 2.42 mg/kg with stir-frying, 1.82 - 2.26 mg/kg with parboiling, and 0.78 mg/kg
with washing. The lower value of the processing/reduction factor means that the residual
concentration of substance has been more removed as compared to the initial residual
level. Processing factors of pesticides in processed products were found 0.46 - 0.92 for
fluquinconazole and 0.20 - 0.63 for metconazole, respectively. Reduction factors in
processed products were found 0.42 - 1.20 for fluquinconazole and 0.19 - 0.83 for
metconazole, respectively. This results indicating that the washing process can have a

significant effect on the removal of pesticides in agricultural products.

Key Words: Fluquinconazole, Metconazole, Processing factor, Reduction Factor,
Triazole fungicides.
Corresponding author: E-mail - jekim@knu.ac.kr
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Dissipation of Chlorfenapyr Residue in Cucumber and

Strawberry Grown in Mongolia

Ulambayar Temuujin', Ariuntsetseg Dugar?, Kyu-Won Hwang?®,
Eun-Jung Hwang®, Joon-Kwan Moon®

'School of Biotechnology, Mongolian University of Life Sciences, Ulaanbaatar, 17024, Mongolia
2School of Agroecology, Mongolian University of Life Sciences, Ulaanbaatar, 17024, Mongolia

3Department of Plant Life and Environmental Sciences, Hankyong National University, Anseong
17579, Korea

The dissipation and residue of chlorfenapyr in cucumber and strawberry were studied
under greenhouse condition in Bayandur 61 area, Mongolia. The insecticide was sprayed
onto the crops at single and double dosage. Cucumber and strawberry samples collected
at 0, 1, 3, 5 and 7 days after last application. Samples selected as representative,
extracted with acetone, concentrated and partitioned using dichloromethane with and
without saturated sodium chloride solution. Clean-up procedure was checked through
florisil SPE (solid phase extraction) cartridge with acetone/hexane (2:98, v/v) before
analysis with HPLC-PDA. LOQs (Limit of Quantification) of chlorfenapyr were 1.5 ng
and MLOQ (Method Limit of Quantitation) was 0.02 mg/kg. Recoveries were measured
at two fortification levels (10MLOQ and 50 MLOQ) on crop samples and ranged 95.4-
112 % and 79.3-91.0% (mean recoveries) and coefficients of variation were less than
10%. The residue level of chlorfenapyr on cucumber and strawberry at single application
was 0.11 mg/kg and 0.17 mg/kg at 0 DAT (day after treatment) and decreased to 0.077
mg/kg and 0.079 mg/kg at 7 DAT and at double application was 0.24 mg/kg and 0.26
mg/kg at 0 DAT and decreased to 0.15 mg/kg and 0.11 mg/kg at 7 DAT, respectively.
The half lives of chlorfenapy on cucumber were 15.4 and 11.4 days at single and double
application, respectively. The half lives of chlorfenapy on strawberry were 5.5 and 6.7

days at single and double application, respectively.
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Dissipation Pattern of Chlorantraniliprole on

Persimmon and Jujube Fruits for Establishment of
Pre-Harvest Residue Limits

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 chlorantraniliprole in
sweet persimmon and jujube fruits, and to suggest the pre-harvest residue limits (PHRLs)
based on their dissipation patterns and biological half-lives. The chlorantraniliprole was
sprayed on sweet persimmon and 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 chlorantraniliprole, and analyzed by a HPLC equipped with DAD (UV 254
nm). The method limit of quantification (MLOQ) was 0.02 mg/kg for the analysis of
chlorantraniliprole in both persimmon and jujube fruits. The recovery ranged from 96.1
to 117.6 % on sweet persimmon, and from 86.0% to 106.8% on jujube fruits. The
biological half-lives of chlorantraniliprole in field 1 and field 2 were 25.0 and 21.1 days
on sweet persimmon, respectively, 20.1 and 10.9 days on jujube. As a result, the PHRLs
of chlorantraniliprole were recommended as 1.09 mg/kg on persimmon and 1.21 mg/kg

on jujube fruits for 10 days before harvest.
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Dissipation Pattern of Ethephon Residue

in Soybean Leaf

Seung-Heon Kong®, Deuk-Yeong Lee, Jin-Hyo Kim

Divison of Applied Life Science, Institute of Agriculture & Life Science (IALS),
Gyeongsang National University, Jinju, 52727 Korea

This study was conducted to investigate the dissipation pattern of ethephon residue in
soybean leaf. Soybean leaves were harvested at 2, 24, 48, and 72 hours after application
of 400-fold diluted ethephon (39%, SL). The residual ethephon was extracted 0.1 M HCI
in acetonitrile and dimethylated with TMS-diazomethane. The residue quantitation was
performed with the selected ions 110 m/z (quantitative) and 109 m/z (qualitative) by
GC-MSD. The linearity on the ranges from 0.05 to 20.0 mg/kg, limit of quantitation and
recovery were 0.999, 0.5 mg/kg and 87.6 £ 3.3%, respectively. The biological half-life
of residual ethephon in soybean leaf was calculated to 21.1 h. Furthermore, no ethephon

residue was detected on the dried leaf under 60C.
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Dissipation Patterns of Insecticide Sulfoxaflor and
Its Metabolites in Perilla Leaves

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

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea

Residual characteristics of insecticides sprayed on crops for controlling insects may cause safety
problem in agriculture products, it is important to study their residual patterns in order to predicting
safety of agricultural products. In this study, we investigated dissipation patterns of sulfoxaflor and
metabolites (X-1, X-2) in perilla leaves using first- and second-order kinetic equations. Sulfoxaflor (WG
including 7% 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
sulfoxaflor and its metabolites in perilla leaves were analyzed using LC-MS/MS. Sulfoxaflor and X-1
recoveries spiked with 0.1 and 0.5 mg/kg X-2 of 0.2 and 1.0 mg/kg in control sample were ranged
from 85.7 to 103.9%. Residual amounts of sulfoxaflor in perilla leaves at harvesting days decreased from
9.69 to 5.07 mg/kg, while those of metabolites increased from 1.23 to 2.05 mg/kg for X-1 and 0.02
to 0.08 mg/kg for X-2. During the harvesting period, dissipation curves of sulfoxaflor in perilla leaves
matched well to first-order kinetic equation (Ct=2.308¢ %%’x, R’=0.9718) than second-order kinetic
equation (Ct=0.0131x+0.0973, R*=0.9577), and its half-life using the first-order kinetic was calculated
at 14.75 days. In addition, the dissipation pattern for total residue amounts calculated as a sum of
sulfoxaflor and its metabolites were more acceptable for the first-order kinetic euation
(Ct=2.4003¢ 9%, R>=0.9739) showing half-life of 25.67 days. Therefore, for ensuring the safety of
agricultural products, it is required to predict the dissipation characteristics of pestricdes in crop using

more accurate kinetic equation.

Keyword : Sulfoxaflor, Metabolites, Dissipation constant, Half-life, Residual pattern
Corresponding author : E-mail - jekim@knu.ac.kr
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GC/ECDE o|£3t T7|(Fragaria ananassa Duch.) &
Novaluron ¥ Pyridalyl2e| HMEHH XF5E7|F MY

B A= B7|(Fragaria ananassa Duch.) % novaluron ¥ pyridalylS AH¥23H 3 5
oFo] ol E mofshal, A2t 7| E AbEste] ALbdAl & 019“7 |(PHRL;
Pre-Harvest Residue Limits)< A& ot1x} 435 th. Novaluron ¥ pyridalyl 59F
= ARSI SAEgo] Eote] A 13 24 2 X908 Upro] 13] A2 T
OFA| AL 2AI7F BE OYUALR 31 0, 1, 2, 3, 5, 7, 10¥ 2o A|2E A Fsto] E45+%
ok oAl &5 dichloromethanes AR&SHO] FUiSHR o0, SPE-NH; cartridge 1 g
cartridge® A% ¥, GC/ECDE ©]&otd A5ttt Novaluron 2 pyridalyl®]
MLOQ (Method limit of quantiation)= 0.01 mg kg 'o]2le0, MLOQ, MLOQ 108}
$ROF 3|5 /\]DE—,— st A1t 242 86.4~104.5%, 90.7 ~ 104.1%S UEFH o] &
298 YHE USshleh 271 S novaluron 3 pyridalyl®] ZHaf2 AlZke] ket
of wet Fad %“*-é Hilon, t=EE Foida 214 novaluron®] ¢ 4 13 £
A 20141 y=0.3477e % (R?=0.9854), y=0.3915¢ """ (R*=0.9690), pyridalyl®] 3% z}
ZF y=0.9053¢ " (R*=0.9506), y=0.9030e*'** (R’=9379)2 Rt =7 Z
novaluron ¥ pyridalyl®] Esizd4 3]H4S o83t HAtdA s 87|&2 7Hzt
1.82 mg kg', 4.84 mg kg ' 2 Aetstoct ©7] 48 109 A novaluron ¥ pyridalyl<)]
2ol 1.82 mg kg, 4.84 mg kg' o5t A9 2F HRFS MRL 5 09k o
2 ARRET
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Establishment of Pesticide Multi-residue Analytical
Method Using GC-MS/MS and LC-MS/MS
in Korean cabbage

Suyeon Jeon®, Gyulang Kim, Hyojin Lim,
Jinhee Lim, Gyeongguk Hwang, Sangsoo Ha

*National Agricultural products Quality management Service

National Agricultural products Quality management Service(NAQS) have developed and
confirmed multi-residue analytical method using GC-MS/MS and LC-MS/MS for 320
pesticides in Korean cabbage. Out of the pesticides, 113 pesticides were analyzed by
GC-MS/MS. Residue concentration of the sample was determined by calculating the response
factors obtained from use of triphenyl phosphate(TPhP) as an internal standard which
provided better accuracy than those obtained by external standard method. In addition, matrix
effect was minimized by adding analyte protectant and priming, resulting in improvement of
both peak shape and intensity of signal. The rest of 207 pesticides were analyzed by
LC-MS/MS. To reduce matrix effect and interfering factors, ten-fold dilution of the sample
extracts was employed. The dilution brought about minimizing error sources caused by both
matrix and mixture effect of various pesticides. The bracket calibration by matrix matched
calibration method employed in this study showed that among the 113 pesticides analyzed by
GC-MS/MS, the recovery rates of 109 pesticides with the low fortification concentration were
satisfiled to a proper recovery range from 70 to 120%. With the high fortification
concentration, all the pesticides tested were satisfied to the 70-120% recovery range. Out of
207 pesticides analyzed by LC-MS/MS, 200 pesticides were met to the 70-120% recovery
range with the low fortification concentration, but with the high fortification concentration,
all the pesticides were able to meet the recovery range. With this analytical method the 10
pesticides showed the recovery range from 50 to 160%. The recovery range of only one
pesticide (Prochloraz) was less then 200%. Residue analysis of the pesticide should be

performed by single-residue analytical method.



PIPE17 D

GC-NPDE &£3%t ZX}, #0| F Fenamidoned}
[HAHE RPA405862°| ELAH 32l
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Fenamidone 2%, 113 A7), 20| 59 2z Wscte 94, =d¥ o] YA
A8 5= AFFA o]t} Fenamidone &4t ofu2} 1 tiAAFEQ] RPA405862% =4S4
° 2 fojujstug R 2ele fiste] ZalehEy tAbES 7 BUE P S B avt
Utk 2 Aol = Ul HR587IEe] B E DA 3 Au] 5 Fenamidone ¥ THAL
= RPA4058629] FAEA Y-S Sotqitt 241 7]7|2+= Agilent GC 78902 2-85}%1
O, NPD detector® 2415 th Fenamidone ¥ thAFES] 717144 A== 0.1 ng
ojglo, EAHFTA(method limit of quantitation; MLOQ)= ZE AlRO|A 50
ng/gol ek A W9 0.1-5 ug/mLolA A ABASR)= 0.9 ©ldct I5&
24 {lall AR 20 goll Fenamidone ¥ tHARES MLOQ, 10 MLOQ ¥ 50 MLOQ7}
=2 #2]5}aL, Acetonitrile 100 mLEZ 308 7+ A&k 2&3F & NaCl 10 ¢& F71sk
15 S0k 23] Aeat the 3,500 rpmoll A SE 7+ Y] stick ARSH 20 mLE
Fste] 4= st &, Hexane/Acetone (90/10) 4 mLof| o] A 1S A5t
A= SPE Cartridge(Florisil 500 mg, 6 mL)°] Hexane/ Acetone(90/10) 5 mLZ&
activation St ¥, A| 28-S oading dF3L Hexane/Acetone(70/30) 10 mL=Z 834
Tl Tube & |U1E 2 F AAHAZ 3 5 Acetone 2 mLol| A-83liste] £33t 2+
0|4 Fenamidone ¥ tHAFES] 3482 70-120 % (C.V<10%)E Tr&stdith &
TolA FYet FAYS Foto] AAl ZAE Al AbEol 't Fenamidone ¥ tiAME
RPA4058629] &4 ZHF ZUEHH S w6 3T o s A= AlRETh
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GC-NPDE ¥£s3t 30| 5 Bromobutide?}
[HAFZ Bromobutide-debromo?Q| SAitH 3tz

ME8T", MO, 015%, O|X|Z, O1FY, QuTl, |4, Mot
N R

>4

2 AFoA= GC-NPDE &8st =4 f7
bromobutide ¥ THARE bromobutide-debromo?] =452 225ttt Bromobutide
A AR S 71714 BZRAIILOQ)+= 0.1 ngol 3l ow, 24 FetA (method limit of
quantitation; MLOQ)+= 0.02 mg/kgo] At A3 ¥ 0.05-10 mg/kgoll A AHA A
AR 0990130tk Al&e] M2 E $5te] FASHE AR 20 gof] 7 20 mL2
1027 5233t 3 acetone 100 mLZ 30& 7F X 53 thS 59 oJsigich o
< 23} NaCl 8% 50 mLet 574 450 mLo] 0%+ EdZm7]o] Y1
dichloromethane 50 mLZ F+ ¥ HHEHi5I T 7|8 0152 F5te] 40C ©|stofA
rU5-=35}11 acetonitrile® ESHE hexane 30 mLol| AY-&3H "3_]‘ 5 hexanel & Z3}E
acetonitrile 30 mLZ 5+ ¥ HHAEHII TF-Z acetonitrile = Fot] Zds=otict
BAE floll alumina 5 g0 2 FX1E F2]2 Y& dichloromethane:hexane (20:80, v/v)
50 mLo 2 SHA7]T 55 10 mLE ¥ & Z2 g0 7 50 mL go] Hoj&
Tt dichloromethane:acetonitrile:hexane (50:1.5:48.5, v/v/v) 70 mLZ &&A|H 7+
U5=3FL 4 mL acetone &= A-Galstth. FAY HSS flote] T2 &l A&
MLOQ®] 18l, 104 % 508 o2 A2stal 2l d S S5t o, 2+
$ZoA bromobutide ¥ HHAFE2] 3|4E&-2 70-120% (CV <10%)E Tttt &2 A
oA EEet 2AYHe Sotol AAl Avujol o't bromobutide ¥ bromobutide-
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Influence of Plant Surface Spray Adhesion of

Dinotefuran and Thiodicarb on Control of Apple
Leafminer

Young-Shin Kim", Kwang-Soo Kim', Na-Young Jin?,
Yong-Man Yu?, Young-Nam Youn?, Chi-Hwan Lim'

'Department of Bio Environmental Chemistry, College of Agricultural and Life Science,
Chungnam National University, Daejeon 34134, Korea

2Department of Applied Biology, College of Agricultural and Life Science, Chungnam
National University, Daejeon 34134, Korea

This study was conducted to obtain the correlation between the plant surface spray
adhesion amount of pesticides and the pest control effect. The linearity of the standard
curves of dinotefuran and thiodicarb was R* = 0.9999, and recovery was between 70%
to 120% which was satisfactory for insecticide residue analyses. The pest control effect
was evaluated by assessing the number of apple leafminers (Phyllonorycter ringoniella,
Gracillariidae, Lepidoptera) captured by sex pheromone traps from late June to late
September in 2015. For the adhesion amount, dinotefuran recovered from trap A and B,

2 which can be characterized as a

respectively were 47 4 g/50 cm® and 23 4 g/50 cm
very low adhesion amount in comparison to the average adhesion amount of 81 . g/50
cm’ in the field. In case of thiodicarb, 691 4 g/50 cm’ and 71 x g/50 cm’ were
recovered from trap A and B, respectively, and the average amount in the field is 325
u g/50 cm?. These results showed close correlation with the insect population captured
by trap A and B. The numbers of insects captured by trap A and B between the end
of July and late August were similar. After spraying thiodicarb on August 28, the
number of apple leafminers captured by trap B is bigger than that of trap A. It appears
that pest occurrence tended to be high at low adhesion amounts of the active ingredient.
Therefore, in order to obtain an optimal control effect, it is suggested that uniform
application of insecticides is critical instead of relying on the amount of insecticide

applied in the field.
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LC-MS/MSE ©o|&3%t ZALE F picarbutrazox U
CHAMAME TZ-1EQ| SAIAIGE 7
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Picarbutrazox+= 20139 d-2ol|A] 7HEet 7etuo] E 9 w2[dA|E shtE= AR,
BT o I, oty Aol -7t A=tA ot Picarbutrazoxe 4

ol o5 o]/dstE|o] TZ-1ER ®o|=|t] AZA oA HiAtE = ez d=A Stk
Picarbutrazox?] tiAHE2+= TZ-1E, TY-1, TZ-5, TY-2 ¥ TZ-5-Glc7} ¥oH, o]
< TZ-1E< & diApbeol vlef &2 Rds UEdn SUFYARS(TRR, Total
Radioactive Residue) 10% ©|4Fo.2 &olE]o] BolstEy} Sh 222 A ojof EZJHA|
7| He|stofof gtet. Fo] - 2016H] ARE AFH Al Hko R, Qo] WE 7L,
Tt L& 5ol X587l AEE oot webA 2 ATl = ZIEAl e o

2 Asreng sholsly] 95t ZHAIIHE st al sHAT) Picarbutrazox ] 223}
o} £4g Tefsto] ThAMEE TZ- B9 SAI0] £A51] 9 20| 2227 44
27, 7171842202 ergstgleh HEE AlRY2 AE3HA Foka Qe tE 4t
B 5T AR 23, Ui, duholl giEf sl4g Ager F3stech 1 A 4
SHl= 0.005 mg/kgl.2 w2 ZrE Yetdeh 3]4E2 23kgHE(picarbutrazox) 2
7% 85.1~108.6%, TWAMFE(TZ-1E)9] 2% 77.4~110.2%2 I D, AhEEH
ZHe= 9.8% olstz R I A7to] EaRl(CAC/GL 40, 2003) 7]150] Fetshs & &
olstg o, T AEFH| 425 o] picarbutrazox ¥ HAMHE TZ-1E BA41& 9|3t
TEAEH R F8E o olth
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A okl Al el fa4 2ele o daEsite 55, A4 15 dol 9 o

oﬂ H7Fs% 0.05, 0.5 mg/kg $2% (MRL, MRL2] 108 oA £J2] A ¥ 285}
AEE g A3 MG R)2 0.99 ol4Foldet. TS 74.4~1184% FE ©]9d1, &
A 0 2F= 159 ],}gi FdA 7l E2kI(CAC/GL 40)0] Agtsteich % ?HOM 7R
A ASE A 2UsAES R 2haE9 el s % X AE A
Aol g8 o7golth
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LC-MS/MSE o|&3t A(Arctium lappa L)Z
Sulfoxaflor 3 CHAMMGEC| HREE AL

Sulfoxaflor ZHx| e, 2IGl& 5ol ¢aE UEtH= sulfoximineZ] ASH=A 5oF
S22 st ZFEO] H ol sulfoxaflor, X11719474, X117210612] ot} B A=
sulfoxaflor 7 % WG2] ol thet 27545 FBot7] Yot F7% ofF 249
A/ AR of| A A& 4=F5tS Tt Sulfoxaflor 7 % WG 522 2,0008] 3]4ste] 23] 4
23 £, 109 9 A=E AFHst] EA45HG T Sulfoxaflor, X11719474, X11721061
B X% dichloromethane& ¢85t EHl|5}9 2, SPE-NH, cartridgeE AM&3Fe] A
gk &, LC-MS/MSE ©l-8sto] 245kt ol tizt sulfoxaflor, X11719474,
X117210612] B4 AZE3HA(MLOQ: Method Limit Of Quantitation)+ 0.005 mg kg™
ojglo, &4 Al& F sulfoxaflor®] 8482 98.1~106.0 %, X117194742] 2]pa-2
78.3~97.6 %, X117210612] 3482 83.5~96.0 %= YelHo] $7 348 Helel 70
~120 %= U= Skt 9 A|E 2 sulfoxaflor®] & ZREeR2 (0.005~1.012 mg kg!
oj¢len] sulfoxaflor®] & ZEHo=zEE AREsE ADI tiy] 2Ao]d F-E&(%ADD)
36.9457%2 99 % sulfoxafloroll thgt ADI thH] A]o]4dF-&0] 80%S ZusHA] kot
Aol g B3 =&Y EE ¥ FoE AlrHTh
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LC-MS/MSE &85t 22, 115, Xt § Cyflumetofeni}
ol

= APl = U ZRSE7|Ee] AAE A, 13 2 WA 5 Cyflumetofen R
HARE B-19] #A%S LC-MS/MSE 2-&5to] 2hysthlth. Shimadzu LCMS-80402
ESI positive mode 2 scheduled SRM (selected reaction monitoring) modeS ©]-&38
Fa, B4 columne Kinetex C18 column (2.1 x 100 mm, 2.6um)& Arg-sto] 241513
t} Cyflumetofen ¥ thAFES] FE8M-S matrix matched WO 2 A Z5FA 1 B4
oA (method limit of quantitation; MLOQ)+= ZE A|&0A] 10 ng/mLo| 1, AZF
W] 5-100 ng/mLollA A=A ATAIS(RY)E »0.990]31th AlR2] M2 ¢sta] A
2 10 goll 0.1% HCl1& ZF3t acetonitrile 10 mLE2 102 7+ 2% &3} o] F,
MgSO4 4g, NaCl 1 g= H7Isto] 18 &<¢F AEs| Xgstal 3,000 rpmolA] 108 7F L4
225kt A5 1 mLE st AT ¢lo] 13,000 rpmollA 5& 7F YA a5t
FeHe Fsto] FA5HAH. 24 dS52 95 cyflumetofen R HARES MLOQ
o 1uf, 108 & 50847} === 38kE Aot 2lpaS 4HESHIth Cyflumetofen 3
AR S] e BE 204 70-120% (CV 10%)E &3t 2 AtollA 2
gt EA/AYEYE Foto] 4, 15, ARkl XRSE cyflumetofen ¥ B-18 41214 9

A BT 5 9e Ao woE:
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LC-MS/MSE &23%t & % Benthiavalicarb-isopropylz}
CHAFE M-32| EAH =

WA 0|F8L, 2L, OIXIZ, MY, 4ol 0|y,

ZUe, [OE, [T, s, Y

isomer®t 1 tARE M-3 (1-(6-fluoro—2benzothiazolyl)ethyl alcohol)®] £41/A]
g gyo 435S Sls sFsAh LC-MS/MSE Shimadzu LCMS-80502 ©]-83H%
11, ESI positive mode ¥ scheduled SRM (selected reaction monitoring) modeS A&
sto] 245 AlRe] A2 E fste] A= 10 goll acetonitrile 10 mlE 75k
B AEs] Z50& & 4 g MgS04, 1 g NaCl, 1 g trisodium citrate dihydrate, 0.5

2 A1E= 1o ¥ Aol AdA| R o] 85 = Benthiavalicarb— isopropyl
S
H

g disodium hydrogencitrate sesquihydrateS 37Fsto] 187 A4 Es| &5 3000 rpm
oA 108 7+ YA B2ttt A5 AT} matrix matched §F 3 0.2 um syringe filterS
o]83te] of 3} & BEASH¢ T Matrix matched WS o835 AL 2-400 ng/mL
Holo A ATAS(R)E 0.99 olato]l i BAH2FeHA (method limit of quantitation;
MLOQ)+= 10 ng/mLol@ith 4% A5 ¢Iste] T2 Al&°] Benthiavalicarb-
isopropyl R, S isomer ¥ thAlE M-3E& MLOQ2] 108}, 508] 2 = 2|sle] 348 Al
= A3t A3}t woletayt A=Y g0 25 70-120% (CV <10%)E <okt
2 A5 Sl St 2A4HS ol-8ste] AA 2ZEof gk Benthiavalicarb-isopropyl
R, S isomer ¥ HARE M-39] §A] X7 BUE P S 355] 8L 5 s Aow

o
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Multi-Residue Analysis of Seven Polar Pesticide in
Agricultural Products

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

Experiment & Research Institute,
National Agricultural Products Quality Management Service

Simultaneous multi pesticides analysis is a big challenge for food safety monitoring.
A simple and sensitive method for the determination of multi polar pesticides was
developed. Polar pesticdes such as Amitrole, Paraquat, Diquat, Chlormequat,
Daminozide, Cyromazine, Mepiquat are analized by liquid chromatography tandem mass
spectrometry (LC-MS/MS). Chromatographic separation was performed on a Obelisc R
column(Spm, 2.1 mm x 150 mm) with mobile phase A(S0mM ammonium formate, pH
3) and B(acetonitrile). The lineality for all compounds in range 0.5 ug/kg - 20ug/keg.
All compounds achieved excellent correlation coefficients greater than R? >0.99. Further

research is necessary for method validation.
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Patterns of Uptake Translocation for
Insecticide Dinotefuran by Radish

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

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea

To elucidate the uptake translocation patterns of the insecticide dinotefuran treated in
radish foliar and cultivated soil, the residue amounts of dinotefuran and its
metabolites(DN, UF and MNG) were investigated. When cultivate radish during 70 days
after soil treatment of dinotefuran WP(10%) with 2 and 10 mg/kg for root uptake,
residue amounts of it was decreased 96.9-98.7% with 0.052 and 0.293 mg/kg at harvest
day in low and high treated soil, respectively. At harvest day, dinotefuran was taken up
via root from soil about 10.8% in a radish plant cultivated in 2 mg/kg treated soil and
remained in root with 0.007 mg/kg and leaf with 0.030 mg/kg. For radish plant
cultivated 10 mg/kg treated soil, dinotefuran was taken up about 9.5% and remain 0.068
and 0.058 mg/kg in radish root and leaf, respectively. And leaf uptake was carried out
spray on radish leaf grown for 40 days which was covered with plastic vinyl and
absorbable paper to prevent contact with the treatment solution, and sprayed with
dilution of 1,000, 500 and 200 times according to safe use guideline. The initial residue
amounts of dinotefuran in radish leaf were 0.397, 0.788 and 1.172 mg/kg in each treated
concentration, and 9.0-23.1% of them were moved to downward with 0.07, 0.042 and
0.083 mg/kg residue in radish root, respectively. Consequently, dinotefuran was taken up
effectively by radish leaf and root and most of them were distributed in leaf than root.
Absorbed dinotefuran was degraded into DN, UF and MNG in radish.

Key Words : Dinotefuran, Leaf uptake, Radish, Root uptake, Translocation
Corresponding author : E-mail - jekim@knu.ac.kr
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Residual Behaviors of Bifenthrin and
Chlorpyrifos-methyl in Chrysanthemum indicum Leaf
and Their Residual Biological Activity to Aphis gossypii

Kyeong Yeol Oh', Young Hak Jung? Young Min Goo',
Seung Mi Sin1 and Dong Yeol Lee"

'Gyeongnam Oriental Medicinal Herb Institute, Sancheong, 52215, Republic of Korea
2SM Biovision, Jinju, 52828, Republic of Korea

Cotton aphids do damage on various crops including compositac plants. This study
was conducted to investigate the behaviors of insecticide bifenthrin and
chlorpyrifos-methyl residues and their residual activity to cotton aphis, Aphis gossypii,
after treatment of experimental insecticides on chrysanthemum indicum leaf. Field
experiment was carried out 10 days after treatment. Residual Changes of insecticides
bifenthrin and chlorpyrifos-methyl were 9.85-4.57mg/kg and 33.81-14.93 mg/kg at 0 to
10 days, respectively. The biological half-lives of bifenthrin and chlorpyrifos-methyl
were showd 4.6 And 5.3 Days, respectively. Residual biological activity were tested on
Aphis gossypii was preferred chrysanthemum indicum leaf. Residual toxicity of bifenthrin
was excellent on 4. gossypii 48 hour after treatment with 98.6% and significant on A.
gossypii 96 hour after treatment over 76.9% mortality. Residual toxicity of
chlorpyrifos-methyl was excellent on A. gossypii 48 and 96 hour after treatment with

96.7% and 81.3% mortality, respectively.
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Residue Characteristics of Triazole Fungicides

in Korean Cabbage

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

School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea

It is important to understand residue characteristics of pesticides for ensuring the safety
of harvested crops. Residue characteristics of pesticides can differ depending on their
physico-chemical properties. In this study, residue characteristics of triazole fungicides,
myclobutanil and hexaconazole which have different physico-chemical properties such as
vapor pressure, Log P and solubility were investigated for Korean cabbage under
greenhouse cultivation condition. Commercial products of myclobutanil (6% WP) and
hexaconazole (5% SC) were diluted 1500 times and 5000 times, respectively, and
sprayed 3 times at interval of 7 days on 0, 3, 7 and 14 days prior to harvest. Residue
amounts of the pesticides in Korean cabbage were analyzed using a GC-ECD, and their
recovery rates with spiking concentrations of 0.4 and 2.0 mg/kg were 85.2 and 93.8%,
respectively. Residue amounts of myclobutanil and hexaconazole in Korean cabbage
were 0.19 to 2.44 mg/kg and 0.04 to 0.17 mg/kg, respectively. According to first order
kinetics model, half-lives of myclobutanil and hexaconazole in Korean cabbage were
4.44 and 6.76 days, respectively. According to the physico-chemical properties of each
pesticide, myclobutanil may have shorter persistency than hexaconazole in Korean
cabbage. Therefore, physico-chemical properties of pesticides should be considered to

confirm their residue characteristics in crops.

Key Words : Half-life, Hexaconazole, Korean cabbage, Myclobutanil, Physico-chemical
properties, Residue characteristic
Corresponding author : E-mail - jekim@knu.ac.kr
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Simultaneous Multi-residue Analysis of Pesticides in

Corn Silage for Pesticide Residue Management in
Domestic bulky feeds by GC-MS/MS

Hyeyoung Kwon, Ji-Won Kim®, Su-Myeong Hong,
Dan-Bi Kim, Hyo-Sub Lee, Byeong-Chul Moon

Rural development Administration, National Institute of Agriculture Sciences

Corn is the most important forage crop in the summer season in Korea and widely
used as silage. Therefore we used corn silage to establish a simultaneous multiple
pesticide residues analytical method in Korean bulky feeds. The analytical method was
conducted using QUEChERS sample preparation and analyzed by GC-MS/MS. The
samples were extracted by QuEChERs acetate buffer and purified with MgSO4, C18 and
primary secondary amine (PSA). 172 kinds of pesticides spiked at three spiking levels
of 0.05, 0.125, 0.5 ng/g in samples. 152 out of 172 pesticides were used by GC-MS/MS
with electron ionization (EI) and set up multiple reaction monitoring (MRM) mode. To
improve the sensitivity of the method, Programmed Temperature Vaporization (PTV)
injector was optimized. The average recoveries of 111 out of 152 pesticides were in the
range of 70-120% with satisfactory precision (< 20% RSD). The developed method
could be used for pesticide residue analysis in corn silage with LC-MS/MS method to

enhance pesticide residue management level in Korean bulky feeds.
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Tefuryltrione?| SZFaHH mIlQl 47| LESE ASE

Tefuryltrione(2-[2-chloro—4-methylsulfonyl-3-(oxolan-2-ylmethoxymethyl)benzoyl
| cyclohexane-1,3-dione)2| 273 5 FolitiAtet B 9 44| o]5/dol #HE EINE
HAESt 2ol M ] HREAGL AR o5/ A A= WHSE sk, U A
A RIS Teote] PS5 E 4SS Tefuryltrionel] 27] EGTiAte] o5t
o AE-13929367} 4 EFolA [t 11.9~61.0% A=A oU g2 EGHAIAE 5%
g Yot tAMIES Q%1 3= =EdollA AE-13929360] T2 AE2HA(0.005
mg/kg) U]THo] It} Tefuryltrioned] T7]E YA DTI0-E 9.1 ~380Y, E4-EL A DT
< 8790, S =EGOIA Y] BT = Aol 99~ 118, ZAoA 20 ~24U ]3]
o Tefuryltrione®| F2o178 2= ESHAIR} frAFSH ol &fsto] Zali7F Fx1= o] 18
2 ofgy] A ER719] o4 F=al BHYT = 64 R AR E AT Tefuryltrione®] 718 47]
ZIZAA(Koe) Bogre Z2F 117 L/kgn=52& UK SSLRC oFA JE9|

‘moderately mobile’ 581 ‘moBile’ STl TSt Tefuryltriones pH 4~9
HelollAl 7hEafioll QHgstdlou, Fol s AE- 0327513, glutaric acid, ¥
-butyrolactone, tetrahydrofurfuryl alcohol® &al| &0, 21 FEsfje} 7+ FEl9 4=
£ Yoy ==oAe ¥ SHRIUR HEoivb FXEHol EH3vE 5F 24
tefuryltrione®] ¥H7]= Z=Fof|A 13~35Y, pH 7 L=8HMoJA 68~97YU0|UTh
Tefuryltrione 3.92% ¥t AFaHA| 2] 7| Ao e -LdEd A thdA Frx 280l tigh #|
Skl AP0 At ske
RICEWQe] @|&t 2| 4 Bl Uit &3 85w 2L 3.4 4 /L, 49 Bt 2.6
p g/LE FolR, 2HF ¥ ZXRo| digh ghpx|AbsEo] H|g] W Eolith
Tefuryltrione® 7R3 EYT Askeo]| tisto]  tefuryltrione®  AE-0327513,
AE-1392936, 2| E=o] th5te] tefuryltrioneX} AE-03275132 % 9|3ttt

i 138 [RiEelniiny
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Xt tHE % Fluazifop-butyl Y
tHAMHE Fluazifop?| FA| THREAY 2

0153, 24, MEZ, OIX|2, 43y, BN, WTl, Z¥H

AEA SHET) 22 "HA o ARR-E| = aryloxyphenoxypropionate Al H|Z&A] fluazifop-
butyl> 220l fluazifop® HAME= A2 F2A Ut & AtolA= Akt di+
o A9] fluazifop-buty?t THAFE?QI flauzifop?] BA| ZHREAH-S LC-MS/MSE ©]-&
sto] B35kt 7]7]= Shimadzu LC-MS 8040, columna Kinetex C18 column (2.1
X 100 mm, 2.6 um)2 ©|-&5F9 31, ESI postive mode ¥ SRM (selected reaction
monitoring) modeE ARESt] EAISHITE 7|74 A=Al (ILOQ)+= 2.5 pg, w48
SHA (MLOQ)+ 2 ng - mL 0|2t} matrix matched o2 2HJ3E HekM o] 2144 A+
THA4(R)= 2~400 ng - mL 'HYoA T AHAE T 0999 o]Atollth matrix effect
= fluazifop-butyl, flua21fop Z+zk- 7PX}/\]'£L°1]/~1 ~78.9%, -41.3%, YS5A|2o|A -59.3%,
o slolatgin) B AZS 05 348 AFS 95t
A AR 10 g(|n]9] 74% SR 5 mLE 1027 =3 #58%= MLOQ®
1, 10, ¥ 5082 342 (n=3)2.2 2|5}, acetonitrile 20 mL& ©]-&35}o] 208 St

e &% & sodium chloride 3 g@+ magnesium sulfate 1 g2 75t 1859
gotal, 1027 ¥a&2] (3,000 rpm) skol 717|124 o5 AlR® ARESHITH
LC-MS/MSZ 3588 AHEst 21 BE A2 X204 70~120% 558 Uit
£ AFo|A gt U2 5AHE S fluazifop-butyl# fluazifop?] 4 71 9

% Al or &8 7t ZAow HHETh

o°“

-7.6%= suppression=+=
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M=l QUEChERS M 2|tHof °|5t
oto2|7} 2o Spinosad®l Spinetoram £

* A = o
UGN, AB4, YEF, ALUFT, R8I, 2T, YK
SO SYUYHIIO} HEeH0for}
'SR SRYHIOIO SEUS

Spinosad®} spinetoram-2 ARe] Aol &Jslf F2ali 7} A sho] ZHF E4A] QUEChERSY
o] A&7t HA=7E Fasith 2 Aol 7159 AOAC 2007.01 QUEChERSHY #h=
=) Na¥ thAl ammoniumE-& ARESHE 2™, MgSO,2] ARER1©] ammonium acetate
oF A|5 o] H]-&5 2.5¢/5¢0 & AMESHIL d-cleanup] 24 ZHE 90% ol/te] wHEgh
Sl82 At pHol el 24J o] ¥Wdh= spinosad?} spinetoram-< d-cleanupd}g ol
Al matrix®] pHell ©ef C18¢] 7Hte] Hastth= S Wl ylrh

Ammonium acetateE FH7FeF 7H4E QuEChERSHOE #xze|zp ¢lof ZhRH
spinosad®} spinetoram®] A% Zol whE 2hE #2AFY] Y5 2E45HATE LOD
0.05ng, LOQ 0.25ng 18] 1L R* gE2 0.9990]4F o]l o0, 38 3 88-102%2 &4
710l sttt 24 AW 102 AEF0] 60LoJA 1251 S7F 2 U= B 83%
A= fra ofAle BAR SV BRlou 125004 250LE S7F AIZE die Bt
469z 1 HR=F Z712|7F =5kE] it ESE spinetoram®] WA 7 A = 1251L/10a ©)4;
oAl 90%°l el ButAl Ed FAH Q] AMG-&o] ZAME It AX S0 S
T8 BAR 7= ot AS Ryt B 4 AE S(125L/10a) oA 90%°]
g UErdl o, 11 ol e Axsto e AErIte] Sk LA gttt ohebA Eof
o] JH|E £0l1 584 Ao U= 7 A=) A Adx =% 7 AP0l Qs A

o= Atz

Key Word : QUEChERS, Ammonium acetate, Ammonium formate, Spinetoram,

Spinosad, 2%, At



23, 247, YYI, YBA, OlMD|, A0, GISE, UM, Xt

1,

Axeta2 AT siteS ARAA sital Soldle 25 A JHz s
of RS YAt A% 3l 7H/de FAIZIN FulE STHAIZIY, shEol 5 5l 19l
77 S7FHEA 7P A (HMR) FEio) U=t Aol g5t A8star qlen
Axeita A= AHH oz AT oz o e Qo 2y AlF35do SAE
Axsite T AR 7ol 24H e 200522 7|E0] gle Zlo] "ii-2o]
U AlFol -85 dEsitaol tigt FAF B3t 05 Aot ddYYors AE
4 T AR T S edtd S sl Eoto] Algstiley VAl zukE

|

(GO et A L2 ukE T o] -AFZ4 7|(LC-MS/MS) 2 & 208F &2fol Histo]
2AsHAT FFAI G fEE e A

& 201740f tisto] R-seke HARRE 23t 15, A=, FHuE, FART] 43304 1t
Fsofol 7IEAe 2ste] RAgSIY HEE &
Pyridalyl o]t 1 9] =8, £, Iz, FARNY], Hi5, F20], 4 &
30719 HzsrhEolA s dEol dE=el G e 125 29 Hu= 17, =2
17) Aok 16) FAIRH7] 14 solglen], HARd iy sof

5 51.7%) FvE 47% <ol iH. A =7PE = St AL
BE SUAt A2sabEolM sekol dEHlal, FAder #YH dxsits 41

257k Fujatel e

OF2 Pyraclostrobin, Chlorpyrifos,

=Rl 141 [



« | 20164 prsommIONY] YABY U 3 SHBUEY J

B ATAE 9 FAE F ol SAAY WF Ak 245 9fstel HE 2o 4
U6l S0 SURI B HUER OB, oA, SRt 5 0850 502
2 AAskelch Al W) 5 o) 1% AAE A2 ool Wed 282 glstel AERA
AR A T RS ST, 44, 2%, dF 9 du)e e @
Y AEBA 414,14, ASAH AFHLS AFH AT AR FEA] AL M oA
s} 0|2 shdshy] 1%k A@Y Aol Bagtol AT o SAHLS Log Poudkol

3.39¢1 "= sketEoly, #4ke] pKaZl 4.56%1 kg 7|4 stetzolth 7 Al ¥
AAE otlEL R FEtL, 8N Fof 10% TAIEE 4883 H7Isto] pHE 7-9
2 24% & dito g - Fejste] HA FEE225H 22 ISR AATH
t}. o]o] SPE-carbon/NH2 S22 utE T 0¥ -2 o] 83t 2|& FA& Bl 2=
A o2 AASE AAE AFHe AS A ZAGR)S 0.99 o4, FHIHA,
2558712, 2587129 1081(0.05, 3, 30 mg/ke)? wZoA H I4gl
73.1-116.0%°131 o0, FEEHA b= AA SF 2 A2l wAglo] 10% vjve =2
e~ 7Ho] E2RI(CAC/GLA0/2003) 0] A dete HojFqith TehA 2 AtolA A

Ho=2
o Al ASHAERE AT 4 Aldder E8E 4 e JloE dodn
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zoko| 4903 Import Tolerance M&eo| 2MH U [HS Hiot

=b ?élonok_] 4=+ ZH771<(Import Tolerance, 1T) A2 sligd=2] g4 2 ARG

ute} o] Aok} o Bof ) &.%{P%*éﬁ. full data®t 5448 & AEFo=2H A ZHTE

Tt 2T 0] HoFSE ol AR EA ITHEA S 91t LA = 2A] ti/d=ol et

2~16327] GLP R4} vgo] UAHA So] 23d H4ARe} faosl] 474

Ltete 497t 53 lol @A non-GLP @24 2HRd A& A-85k1 Sl S-2lueta A
S

+ 2R/ A9l GLP 27] A3} Bleo] 65 189 =414 295 fe A= /i
s olofl et HFo] Al g3l U}aﬁcﬂok g Zlolnk Bt nl=, = 5 EF F7MIAE 1T
g ABARS] FrH R Tk fodeS a6kl e A= ITAA 0l 2 Folladle]
3 e

ol2igt o017l gt o7 stollA S IT AL BpH o £3s5P7] Y= 2
Aekd) Y ele] AU SR2AE vgoR gt Aok BB, 5 5o 94 £AE
gote] A 49H Auhats X‘iﬂﬁ*ldoﬂ Fo dl4tT} AElejo] ShuEojof Firk.
3t sig=e] Wy HTte] A8 9 4% FYA|A LHo|r TS Sojof & Aol

SEATHE 2005, SUNE AT Aol TF 5 1528 6359 okl A} 5 34
= 2359, T30 27] 1052k tist IT B3-S 245te, & g % 1222 48%%,
thgtoll ¥ 5 322 2259 ITE WA 2N FAkEo 25 ¢
A Zefstgon], o= AR, tEre BE, AT AL Pkt % Syl Wt 5

o= s u Ago,

4

O =
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Application of Multi-residue Method for Analysis
of Pesticides Residues in Paste

and Sauce containing Hot pepper

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

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

The purpose of this study was to apply multi-residue method for determining five
pesticides in paste and sauce containing hot pepper using GC-ECD and GC-NPD.
Frequently detected pesticides in hot pepper powder (chlorpyrifos, chlorfenapyr,
cyhalothrine, cypermethrine, tebuconazole) were selected for test multiresidue method
and their residue monitoring. Recovery studies without fat remove processing were
performed at 0.01 mg/kg (0.04 mg/kg at tebuconazole), 0.1 mg/kg and 1.0 mg/kg of
each compound and the recoveries obtained ranged from 66.8 % to 139.8 % in hot
pepper paste and 65.2 % to 110.0 % in chili sauce respectively. LODs of the method
for the hot pepper paste and chili sauce were 0.005~0.03 mg/kg, 0.0007~0.009 mg/kg
and LOQs were 0.02 ~0.07 mg/kg, 0.002~0.03 mg/kg respectively. Fat remove process

was tested for clean up at 1.0 mg/kg level, but there was no significant effect.

Key word: fruit, pepper paste, sauce, multiresidue method
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=7] & JEA 59F azoxystrobin, carbendazime T U AAA 2ol hE ZFIFAL
= 7571 Slsl BAIAH QI R MSHE 2ASFATE Azoxystrobin 21.7% H/442HA,
carbendazim 50% 8|S FHAMSFE 9 2852 R 9 H WA St 0, 1, 4,
7,10, 14, 17, 21¥ ¥ 83] ZA A=E AF|ste] HPLC/UVD, UHPLC/PDAE -85}
HEFe 240 27 T sy ot 2H55]87]% (Maximum Residue
Limits, MRL) ©|gt2 W27k Al-E 45 ol-85te] ZASETE Azoxystrobin,
carbendazim®| X751-87]<F 1, 2 ppm(mg/kg)°lstE W27k A2 28] 2 FHe™
ofl Al 12.8, 4.7¢ 3} 25.3, 23.44 0|k BEA ] 2NN F 542 H2sl U A7
A glo] ZhRa]87|EolstR HE 5 Tk WA 2] oAl azoxystrobin &> 3¢ 10€2t
oAl 2l A 2o 0.06 ppmlZ HEE I UYHA|= E4E H ot Carbendazim
= 28 =R, 44210 A 1 ppm oG 2 F7IRE & A% 0.3~0.6 ppm O E A
& FAIE AT Ao o8 F 5 THAIRRE o]F0] AA Urth= AR ERlE
At B719] F 52 FHTER BEA A P ES A G5 ACE Atrd
ot 28y g719 2= AUelA el Hest ol auts elstr] flshA 7] o 59
RE 2Rlohke A7t Hestrha wdE
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2 AeolMe sAtEEE Y RdRAF A dEvle AR § sl
procymidones tHio 2 ZFHEAH] EYF Fofl ZHF5H procymidone?] ZHF 44 A AR

[*]
il

29| Holgg mototarat stgith. EYH} 5% procymidone FHF-EA W ES
Y A-gol Agatiet AR F ko]
procymidones A&k ¥ Isk F 53 (89 ZH: 1, 2 mg/kg; 7% FF 3,
me/kg) 02 ZH7F Aeleta BEYo] H9 oFAl AE F 0, 7, 14, 22, 28  36Y (),
0, 7, 14, 25, 35, 39 ¥ 434 (&) of AHHHAL A+ AR BF 5 F 2297
25, 28, 32, 36 (B&A), 35ULH 37, 39, 41, 43 (L) Agﬁ}gﬂ;u}‘ uE EoF 2
procymidone®] 27| HE zkzt 146, 2.39 mg/kg ©1$11 A & 36 AHupA] z+zt
0.45, 0.67 mg/kg® Aastch & ¢ = procymidone?] % 7] = 717} 4.89
8.53 mg/kgol L A2 ¥ 43 %‘J} l Z+7} 1.87, 2.76 mg/kg® Zastgch £
97 B o] 9 747 204, 239U & ERIE| Q1AL H50] Foll= 385U R FYst
Al UEPT A5 5 procymidone ZFHREE Z7|EY A2w%9] 10 ~ 56% o2
gkl o], /5 MRLRI 5 mg/kgs A-8sto] Aujz7] EY 2HFE7]5S 8.93 mg/ke
2 A7 A Rtstt

om



MALCHA O§4! = Boscalid X Pyraclostrobin?]
ZAH XREM A3

SOl HIO|QSBEHL, *RAMISH Kookt

ojA! A= 1980E ) 2 150had =2 Ujd]stcht 2 & gZ0o] F71ske] 2010d toll=
oF 178 37F3H 2,600ha2] HA A A7} o] Foj o] uhet zHE Yo% Aol 715k
g ol Byt I o] F-ASH 5 Fall7t SUkstaL qlok A2 vHido] del= 4~6¢Y

goll allsol 7H wol Edstn, d2E-7H 3 e gof YA aTE UEhH= Boscalid
o urels

2 Pyraclostrobin HE/4 BI7F 953 A2, F/do] =11 P& BykE UIlst=
oA &2 da] #ol1 o}t B AL Boscalid ¥ Pyraclostrobin®] thet 2k BEAHS 52
ofal, SHA| A 2jof M2 HAA ZHREAGE Fgote] A S B3 BANEA XHRES8TIE
< AAs7] 9ot P HAH Y= = 149H-o] 13 Boscalid 20008 2

Pyraclostrobin 30008} 3]4ste] 344 2 272 dxstgon, AZAHFE=0, 1, 3, 5,
7, 10, 1492 73] H 5}t A2 HPLC-MS/MSE o]-&5to] HFEA-S 43519 o],
B9 A3 Boscalid Y Pyraclostrobin F 2F4 2% 0.02 mg kg ' 422o0|Qtt 3|4
&2 AHA 108 ¥ 508 oA 39RO = AAISHe] ZH2t 77.4~92.0% H 91.2~02.3%
Fon, A AF At 85.7~97.2%% AA77E B¢t eHEHS S 4 9lgich
Boscalid®] 37 13} 20] 092} R 242F 1.34 9 2.08 mg kg™' 0|3, 14Yafo] = 2zt
7k 0.59 9 0.57 mg kg B ZF 17} 29] ¥ 27 1389 9 929 olglow,
Pyraclostrobing Z4 17} 29] 0¥zt Al 22+ 0.68 2 1.21 mg kg 0]l L, 14 x}oll = 2z}
7k 0.25 9 032 mg kg' 2 EF 13} 29] vyl 2b2E 9,59 9 8.3 ofqich bR
UaZo| 2B AEH 3| HAIS0 24ghS 28sto] Abad BATA st 871+
Boscalids Z& 1, 20] tiste] Zzt 2351 1094 1.39 Y 1.54 mg kg ', Pyraclostrobin&
Z7h 474 9 538 mg kg |2 A FEFACH

ol

o rlo 1o

FH|0] © Boscalid, Pyraclostrobin, Of4, 4Estd BHZY|, dACA A2HET|E
*WAZZ} © Tel. 041-540-9696, E-mail : hrchang@hoseo.edu
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Dissipation Patterns of Boscalid and Pyraclostrobin

on Jujube fruits for Establishment
of Pre-Harvest Residue Limits

Min Hye Kim®, Su Bum Heo, Joo Yeong Byeon,
Ga Ram Yu, Sang Hyun Sohn

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

This study was investigated dissipation pattern of boscalid and pyraclostrobin in
jujube, and suggested the pre-harvest residue limits (PHRLs) based on their dissipation
patterns and biological half-lives. The pesticides were sprayed on jujube in two different
fields at standard dose. The jujube fruits for analysis were harvested at 0(2 hr), 1, 3,
5, 7, 10 and 14 days after the treatment of pesticides. Boscalid and pyraclostrobin
residues on the jujube fruits were measured by a HPLC/DAD equipment. As a result,
the method limit of quantification (MLOQ) was 0.02 mg/kg for boscalid and
pyraclostrobin. The recovery ranged from 101.8 to 109.3% for boscalid, and from 104.2
to 115.4% for pyraclostrobin, with below 5% of CV (Coefficient of variation). The
biological half-lives of boscalid and pyraclostrobin were 11.0 and 6.1 days in field 1,
repspectively, 13.2 days and 12.7 days in field 2. Therefore, the PHRLs of boscalid and
pyraclostrobin on jujube fruits were recommended as 1.46 and 3.14 mg/kg for 10 days

before harvest, respectively.
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St RAES Hof Az AsEuith meke] Ias AEe Aokt
paclobutrazol, pencycuron ¥ propamocarb®] 244 &SHA= 77 0.0125, 0.03125,

0.0125 mg/kg-1°]{3L FAYE] o482 7 +F =AY 108, 50u)olM A
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AT PR 24, 7HAE] o8l SHIskL k. olek e Ed, b
g E]oll tigt 84 SISk Qe Aot Fof AR

Aol HRk o] FetE Al 9lE & oty AEHH 8 SHRE IHR-soF ZATHA]

.

213] 9lo] T3 ZHE FAI7E A8 T Yk oItk of7lo] HAHR| HoF AR B
L A ARRe] iR A1, o AR AEE T Q] R e e 5Ee] welt
Yasteh FEHORE SoF WA TARE RS A7 S, HARE A (<5 oF
AFGEANNA ARG Holl WHE ehista ERHQ Aol AFE T gl ol
o] B2 WAFE BAI BTA 0B PARCESL FRAS 52 shA Bt
gfahcl. 2|20 ohi] FERBE O] B U2 wole] 45 ot B5L 4 5
L 9iolo] H3m GOt UR B AR Egolit BEA| MY TR U nsE
=g o3 off ol 27k itk mebal & ATE o 5 fofakelRy ok
2] 762 AYtut 2ARIT 2 BE 9 AR 2R T2 BAGon 5
A5, ABUEYI, SFUA, SESYD 5 5w TS BT b 25
AR B2l EHoIANE Haso] 2% RS AL F 1200 FR| ufet 47
A, AFA, AZA, FEES 5 ole] 7 ABT B8 5T FoRe B8 wfo]
FFH UEESS 15 2% BEIHES Sl Fore sj4stel ALST 1 oAz
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S2m7] Al A ARSEIL Sok] 2Ry A% 71%o] B3] uet
O BAZE G F7HE T gl Agolth SHAU, S0k 151871 F0] F/hEE e,
SU71ET oldtel By|5Eo] AzT o] et SERol et BRsoE
He 18] Axste] AP $E Boksha g Foll = 5ok AaEle]

SEet olr] gRe] Al 4EE T G 5E
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%1 Qi wetA B AE LS 85 5
stE5te] QUEChERS W o2 A2l & GC/MS/MSeF LC/MS/MSE AR&-5Ho] thAd

EFAEAE 5L AAR o7 A 135, A5A4 12F0] &5 oy, o] F FA
SE= 0.2 ppb(buprofezin) il
o
HA

5230 et R 871%o]

[¢)

[e) L
£ TR 1ISETA 5%, A5A 64880l A&
8

o] PLSE =U% +&F0l B718 £ET ool SluAklrl BT TFsHol e
AOE Btk $EWIOIM FaT S M2e BE AL U BFw £5F chust
E Fa5E, 2] £50] 2 AYTo| §I Uk AR 5o PUYRAS A2
1 A AR e DB SEL7] B T THE 918 25T A 71F
of RET WREF 71F] AT AT Yo YAF HOR Haltt,
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AAMIHHY X2 Z Pyribencarb % CHA}EC| XIS EA

Pyribencarb+ strobilurinA] AAZ 201549 2 of Al 5250 37 HAed
T, Adgoly 5o YAo] 2 AR itk Aeof dxd woke] RS
o3 7Hx] @elof oJste] getx=t 1 F A=A 9 540l wetA e e ol get
A Ao 7|de, meba & dtolA= AIEA A= 5 7HA] 2719k B0 A=
0E A=(EEvE, 7], LoDoAe  Pyribencarb®t HWARE(M-7, M-9,
KIE-9749)9] %5 5/8-& AL otlth W& Zh=ollA A e]= 79 1t o= 23] 1
2|11 33] FYsHAl A7 stgen npx|uk X2] 0, 1, 3, 5, 7¢atel| Al2E A5k
+41717]%= UPLC-UVDE ©]-&5I% 1 A&7 = 0.01 mg/ke ol en, F=2HA19] 10
giel 508 o2 Slea Alde Aysteih 1 Aat 2Hzhe] Aottt Fateles
S WeEUES] A 842%-98.7%, 2o0l° AL 75.7%-954%, 7|8 &
82.0%-94.71% B2 A2 Aottt 2 EUE 5 Pyribencarb ¥ tiARES] &
ZEER2 23] X2 A] 0.08-0.34 mg/kg, 33] A 2]A] 0.09-0.40 mg/kg ©|R 1, B7]2] H
2 23] A2]A] 0.07-0.25 mg/kg, 33 * Al 0.11-0.37 mg/kg o]} o0, Qo] L
23] Z2]A] €0.01-0.08 mg/kg, 33] A 2]A] <0.01-0.12 mg/kg |t} WA 27|+ &
SEUES H|§| B7]& 2.14], 20]& 11.6810]90, 2+2+o] ZhR3Fe 8-27%, 70-77%

astgleh, Aua o AN 2717k S7kgol wek S0k ARFS Fadte] ol

AR 5 k2 QA% wore] 3|4 Bk hehd Ao B 4 Uk B3 BIle] 49
W EokE] ws) AR 271 Sk SOk AR Aavt 24 Ak ol f
L Eolo] tj1el YEUHESH: ThE Fo| 9u nlAFt Yol Ut BY] B 54

o= QIste] ok Bl o % Yol HOE WEHHL

IIKEA o=so22
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olZto|HiE XHHHZ|Zt & Tricyclazole®| &4 Mo|z

YY", Yoy, AW, ML, ALY

= Ao A= FUAHSAE
oA th dE HUE 92 F st icycalzoled tFOR B B Fo
H tricyclazole®] t7 24 Y dZouF2 9] Mol wtelstiiat sttt Eat o
Zro|Wj3F tricyclazole XA o] 3482 82.1 ~ 100.6%, HolAS 1.5~7.1%

2 244 Agol Agotgich AAAEA F 3ol tricyclazoled AEE ¥ AEE F
s

T QugolulF AR o] Ae uE T 22U RE 25, 28, 32, 36 (), 35URH 37, 39,
41, 434 Estdt 2d BEY F tricyclazoled] 7] 5=+ 242 0.88, 2.02
me/kg 01217 Ha] B 362 ATFA] ZHzF 0.43, 071 me/keR ZHAastATh W= EoF =
tricyclazole®] %7] HE& 247k 4.25, 8.97 me/keol 9T Ae] F 43 B 247}
1.32, 2.86 mg/kg® 745ttt EQ & v ndo] A9 7hz 385, 30.192 &kl

AT, FFo] Lol 277, 26. 7L R SRIE Tt AZolu]|Z S tricyclazole 2R
o 27|EY H2EE 6.0 ~ 31% $E20= Uehgy, Auzr] EF ARYTES
(MRL/0.31) mg/kg2.2 A% #|ekatach
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O A(Arctium lappa L.) F MFH Imicyafos &
Fosthiazate?| X7 E/M

B AFE= Y9 (Arctium lappa L.)& o2 AFA| imicyafos ¥ fosthiazate2] #t
5742 F95te] Mot kg HIEE fItt 7|2t R R Z85kaA kit
Imicyafos 5% GR ¥ fosthiazate 5% GR 5& 22 71236 kg/10 a), =12 ke/10
a) o2 1F H BEGEst Asigon, 8]0 9 AlwE st FA5HTE +
OFA| 5% dichloromethane< ©|-85to] 2ui5t o0, SPE-NH?2 cartridge S AH-519]
A &, LC-MS/MSE o]&sto] 4519t} Imicyafos ¥ fosthiazate?] MLOQ
(Method Limit of quantitation)= 0.005 mg kg 'o]gon, 3|48 A 4343+ At
2}y 79.7~94.9%, 91.6~102.5%F5 HEtHo] F-a3sg HAE WSoiith 29 5
imicyafos®] X732 71 A 2lFolAl MLOQ gl 1, v 2] 2]=tof A+ 0.005
mg kg ' 9] AFFE YEPF O, fosthiazated] F-¢- BE A 2|LolA £4 A& 1)
Tho 2 UEbHTh = oA Y] RFoREE 4HERE ADI thy] Ao H&(%ADD> 72t
7+ 12.4127%, 1.0892%2 9-9 % imicyafos ¥ fosthiazate®] thgt ADI thH] A]o]d &
o] 80%F ZISHA] hOoBE Alo]E T3 F oA k& YA == AT 20 AL
2 Atz "t} o]o] imicyafos 5% GR ¥ fosthiazate 5% GRS 4 2] Hll= W0 &
49 £ 98 Aoz wogr
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FHOIA L 20198 5E Sor5Ee 95 A2ARA AlFo] tstel 2AH o=
ABAHE A= AHATLI|THGLP AEAF7|TolN SFet HHA TS A o}

¥ 27|28 TASIAT B2l it GLP A- AT el A
@4 0] OECD A7l = A2 4 Y=s A1¥7]1%< OECD 3
4 A 712G 50007 2548 AR7123 9y g TAE 2dsta ook 2 o
oA GLP A% o]zlo] WFElo] Sors o] AL8H HIAE GLP AW olFol=
AHgo] THsEAE B g 2k AERaA 487t 712e Agstadt o
Art. A7} 712 D] sl 71E AE B ARA AF e AET
2l Hmo| AT of ol A2 AYEL AW7ET PyTte] 23 o BE Fo B}
Nzom At WIRIEoR EAAY] A9 O AWDA, @ A¥EL O AY
22, @ AHFY, © HelPel wjx U 27] © ABEE @ HAAHLF L A7, ®
ARAH 29 L YHL, @ 7R, © AFHEL AT 5 e A 5 1071
G2 AAHstEon] ARRAARS O B4R @ 4234, O 224, @ 558,
® A4, © Au4, @ ABA, @ WELA 9T @ A=Y 5 o7 FBL

A F2 8 ARIIES st

o =2
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GLP AIY-2 A=A, AR, 257154, 20d $642 71 Agaas 458 3502 3
oh SEYFE AR AT FHI PSS Fuste] ATl A=Y St AL Syl
Lo Wed WY, A % A SOl el 2ASKE RRAYAYAL A2 219 B4, 59

9, AgaHy, A2 ZUEY, JE Al tisl 7| Sotes At Alded2 Ad e
of Agstoiof stu] Alg7| ol 2= o A[F=Ee A
= AA7E Qlofok ghet. 53 Hybset = EEH =9} /‘]7J'°

epdlo] fREH, A JE7F FAIEIL Aldopge] =

5ol ZIFEofof gttt A= TASHE Frket EAAL R | ZASH of gttt o] 1A °ﬂ/\1 =4

9] 249} ‘Certificate of Analysis’s TEE E3F G77|7he] g0l FLHoth, HZ2A9)

T FE LAt E2EH0] 24|, E2EHO 3|4 3lE Aol 24 HFolA AFEE 7]
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Sfef AlRol A7ke BEG9 ML, A S 9lstel BHE B2 SHL ofS 24
¥ 4 Q=S Aus| T eho] Felslolo} Ak, EXBAC S, B, 2AL YUY EFBY
BN EE SRI7Fs stolok k. R ehd BA WHo] EERUX LA GAlHE Zlo]
sRFAIBeE, o] ShEe 717 BA g AlAs AP W BA R ok Aol E28Mo] H7ke A

297 e Ao ASE EEE J1Ao] Yy A AT A B2 T AP A 1
o4 FEGAY of2 222 AP Aol mgol Hrk ARE AGUANTE HF BuATH
A 0|8 o] 7hsstolof Gtk TYAFNN ABAF 718 Aol UH 5 YHE BE B
A3k Fieh. EAOIA FET AR LA B3 B kA AHE ARPA, AH AL G52
AIAZE Y ETAIZL AR SR AT A WET AR A 55k 7S ofof Fitk. 7
FARS 25 HolE THARY D, 4o % 4, Hel A%, HF el $, e, AR
WA A, BRI 7S s ARok @ BRA T APAC] EASH A7 HelAE 25
A2 A Jhe, 5 sl B, B2, SEAS ARSI HU F pallae) wEsex
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. X129 44 IDE AR $RRE AR A, GHe, 1A PN AL 2, 2
Ak LIS G, HERIATA FUT P2 Aol ZIA M 2hl “Laboratory
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EDfEC| HMEst= A4M HEo| UE EZHE LAY EESH XA

2 AYS BUtES AREE I Qe oA 1052 tide® BEutEo] ofA| 42 & i
FEe Uil #E=2de AEstaat AAISHAl = ith AgefAl= Acetamiprid,
Pyraclostrobin, Pyriproxyfen, Tebuconazole, Buprofezin, Tebufenozide, Tetraconazole,
Carbendazim, Diethofencarb ¥ Pyridaben®]t ¢FA| o] E&]s}std EAJ Q] x}ol= ¢l o
Lp ARlofA %!Eol ddol et AR iUl S50 ARSEAL Stk
ZF oA St 3.5¢ HA o s Axsil oy R uh ofA Axd & sof R vhY
oz #F=de Ao Aol AR 2482 QUEChERS 245 285}
LC-MS/MS& #4519t} A&+ QUEChERS & ¥ XA ¥¥ 5 EN ¥ 485
o Z+zt 10g9] AAol Acetonitrile®2 F&0FE 3 MgSOs2F PSA(primary secondary
amine) 2 22| - A st A2 F£E25S LC-MS/MSE ©]-&ste] 2Astgon A9
A3t Acetamiprid® Z3t 105 HdE] R® 3ho] 0.99 ooz 244-E Heplel
th 10% 59 489 A&E5EE 0.03~2.3 mg/kg =0| o0 EZFHAH(SD, standard
deviation)= 0.004~0.3 mg/kg =02 Q1L STt

BAATE 28 Aok gl HuAdS Uehfgl oo AR eldd o] v|nF €1 Lo|st
QuEChERS 2447} 03] A28 172 E45k= LC-MS/MSE ©]&5te] 4&is

E
=
oFElo] Aol MW Y 4 drkn By
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EQHYHE ol8% EY 5 B Byt Y

Fols M3E U GAP BAME] 4H|7} Z7etHA], o] gt BAME-S YAkt ¢
A 584 & s dedeto] High sTe] Bol worxlal ik 2y ofA 7t

kol tigt A7t BE55te] B S AHRdE ok At

S Aotk B9 % WRset weluel LS AHA EWNuAE
o183 WREt FUATE FYSH ATE AASIUTE EFES GE L AYES ALS
SILIL, 59FE azoxystrobin 5 53T EWNRAL ST, A=, 43|, s 47}

NE olgstl AW APty

234 QuUEChERSE-A 1t
LC-MS/MSE o] &5ttt 271802 EY/NHA H7tol th2 E<F pH Wi s
o)

15t7] §IsiA1 pH Wshda SAsAT. EG7HTA A

)
3
ol
2
Sl
i)
o
{0

Azoxystrobin, chlorpyrifos, diazinon, procymidone2 TFE 2| FHTE & A4 ayt
E Uerda, A2 AE 90%ode] BRIt et EY pH S04 = 443 2
o= EY pH7E B AR &4 Uehd= A& Sl $8HERSol ol 5ofo]
2ol E S AS R wHEHY, I B g A3 A= EY pHS7Hl ot s
oF Ara ket AA7E Qe AR ERIEHAT Ty 23Rl AE, i3t 9
gt BEY S ARsoF AU RIE RIsh] floiA= ARAIS S7ske Zlo] Festt
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XL = Thiacloprid ¥ Lufenuron? &/%£LCf
o) g8of meE MR Hi

ZRl AAHOR §e Ao TR AuE T gl Throla, S sth 7 5 st
ot} Tt B8 So] ofAA Y AH|Z} FE o]F9 o) Aur|ent 47w T
2ol tiet,

0=, 35 5 209 47k &stal 9lon 20159 S| RE AMdAEe R &
53t PERYAECZIE sttt ol FEXETHEE AW At ~ERY
Holle WA9] o323 s4sh] flot a4 UTE AHYS ot 5 7Y

ARl et ohefet A5 shal 9

2 A= 2=AH F ZAE = e U SAE It AFA thiacloprid ¥
lufenuron®] Aelj 273} B O] Bojo] e AE3R/dS Friskaat stk Al A
= AAQ s7REolA SstR o, AAESS Aottt AldE o2+ thiacloprid
10% H/F3HA| 9 lufenuron 5% FAIE ZH2F 2,0008] 3]4lste] & Fo|E FX] §-5o T2
o/ FoAR 2 FEsta wjRA FHERVE ol&ote] BPAESITE Thiacloprid ¥
lufenuron %_]'E/\] 2 thiacloprid®] SFHAARR7|EHTE 7FE R A9 42584 30-21-14Y o] kA
Aefshal 2FAE 30, 1, 3, 5 283l 74 sotla, 8 & fo/Fo /\]E— CRA] Z %=
Sol(FAIR), lMi ghueh BEAlER ?%0}04 A3ttt 24> HPLC-UVDE
BA819 31, thiacloprid ¥ lufenuron®] 3]44-8-8 Z+zF 85.1-108.8% ¥ 87.2-97.5% HYH o
o, AETAl= 22 0.01 mg/kg oIt 2k F B FiA R ST olsks UErSL
3, Ex 5 FAROIA] thiacloprid®] ZHEHE BA|ZE 045-1.12 mg/ke, TSARE
0.15-0.34 mg/kg B oA AAH o7 Zhashe e e 92, lufenurond] AR
SAE= 0.13-0.63 mg/ke, Al E+= <0.01-0.08 mg/kg HY oA HAIH o2 ZHadkes HEF
= UERolA 2= 5 thiacloprid®] AR SHAAN7|EE Y 7= 2t M 2 XSAE
3 o]Z o= MRL(1.0 mg/kg) ©|5}Fe] ZH2 YEM ST, lufenuron thiaclopridol 8|8l 2|t
600% <=2 2|xHTFZFE UEf oA SPddE =30 XFgE EEotith & A+ 4d=
250229 o] T3t thiacloprid ¥ lufenuron?] HAA o Q3 7|22 2 &g
2 Ao8 AtmHrh
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Ig Z AEX| Deltametrindt Novaluron?| 2X| §/% L
T B9 5

O
-r
da!
fal

e U st B F stuel AEoln, F2 YTt il *PUVP A2 30| A==t 2005
d iu] 25 aF BAE ARCR 209 S7kR £E0] FHEN A, dAle eEFel e s
A Bk AR uid Sokshe FAlolth s WAL Aot L2tsAl 8557 sk
2 S22 UAA YAl ool lojA, ol Histsh] HeiM = 2= vt ¥

e 5= A= 5ol 5FE o] glojof aTHAl WA7L 7Fsstth ol & flotd, 5E2XTHE =
PG FAIY S AAISHe] U]555eF AMSol ThE R At EA8S YA flel 2L )t

2 dATe 220 gt AFA deltametrindt novaluron®] ZjujA] ZrFolE F/Fo 21k
T o] Bejof W AERES FUistA skt AlE2 A5 A9 7RG 43
shlot, AldEES ALYt Aoz s AEHEY 1% HAYF3HAE 1,0008] 314
ok, EEE 10% WSS 2,0008] Bl sto] vjEAl F2 2775 o] 85t P A ESHA

T} Deltametrin®} novaluron <=8 A 30-21-14of 33 eFA|Aelst XFAE 50, 1, 3, 5
a2jal 7ol £ESEA A, a5 & /R AlRE TAl ZEFO|(TAIR), 2SOl TS
gt A&, deto s G BAl g2 FEote] A S5t Deltametrin®] X4
2 GC-ECD, novaluron HPLC-UVDE AR&sle] EA35}9 3, deltametrin®t novaluron®] 3
FE2 17 79.0-99.7% H 74.4-102.9% HHFoH, AE3H+= 22 0.005, 0.01 mg/kg ©]Tt.
EE 3 deltametrin®] BE SUARZE HAETHA o5 VEMQIAL novaluron?] GOiAI R 25

o EAIR 0.01-0.03 mg/kg, A& <0.01-0.01 mg/kg, A& <0.01-0.07 mg/kg HH ol
A HAAHoR Zraske HFE UEMH T, FHAIROIA  deltametrin® FRHE FAIE
0.09-0.20 mg/kg, IFSA| & <0.01-0.04 mg/kg, T AR 0.15-0.22 mg/kg HH oA FA|Z o2
Zrask= RS UE YA, novaluron FUAIRE SARE 0.30-1.35 mg/kg, ISA|lR=
0.01-0.29 mg/kg, TTA| R 0.93-2.02 mg/kg YA BAH LR TFAadt= FFE LERY ST
B A4 £E23YEEQ 2o it Deltametrin 2 Novaluron®] 238 7|&(9h) obd
o FAARS 7| Bl F-83 AARE E8E 4 e ACE ARHH

<
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Mandestrobin & StQE=9| ME{| Qsi4 =7}t

mandestrobine mandel-acid 4-& 7 A2EZUE2YA I$HE2 F A
o %

Yt AlZuof njEZEgore] 5F

s
ol
ok,
rr
P
o
fru
-
5
[Py
& i
ol
1o
o
HE,
ol
I o};_l,
o

g, A RLY HoHRuUY Ay ol YA RIS UEPHTE. mandestrobin®] 2H3
=0 Eﬂfﬂ =X} mandestrobing G5t E20] SR 1]z IS L7
o] 23 (o], 250, BHE, 527 39 PANEY 27, Ao, BET 22
Y=, 4—1 T ol tig =4 9 SFAI YA E A ESHR T mandestrobin
AA| Q] g =ol gt =748 AE At ol Rol tiet g/d=/dolM FAI7HE (Y
012t EFA (250182 LCso 0.94 mg/L, 2.3 mg/L ©]%3 852 ECso 1.2

mg/L oo =27 ECso 3.4 mg/Lo|Ath S48 E 5 27FY LCso 12250
mg/kg, A%0]2] LCso> 168 mg/kg 2= FIFo] R EHo| gt 9454 5 8=
T A B9 LCso2 2H2E > 100 ug/bee, »110.71 ug/beeR FFo] F2 7oz HHs
ALt 7185 244 ool tigh LRspx> 2250 g a.i./ha, »1000 g a.i./ha® FFo| &
Utk o], EHE, 5272 544 232 mandestrobin HAl= GHS 771l
w2t AZEGE(EAE 18) 2 E55H9H mandestrobing &-8-5F T AE 2 H]
40% VoA E529] 49 dolo tigt 84854 LCso 1.589 mg/L=Z o5 152
2 FE5E T B 29| ECp 1.123 mg/LE F7FET gJsiAdo] Wttt 1 Qo =%
7, 25 Aol ol tigh ¢AY] 548 dHo= QaidErt At B fsi/dol &
< Hom skt
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| Z2E 2R =M | »
o= H H O] =2 H =
Fluensulfone?| #%7sld E°F S8+2 R =HER
QORA*, QXIOL, H4El, ZQM|, O[XIE, OFH, 0[], el
sl
SUERE A9 SHYNRYHNE AET 2T, A4S
1 FRTEAE 43, FHANEHL 5T FHF
slet MRARy 4 = Aol BR
4 BAz BREglch FUEEY
I Aol A AHolA 7Hg aizsty
oA alpha-
1 o]
AE 74
d
o/ 2

mO

Fluensulfone?] EA4F&2 4
JoM = Folg/dol VERR] ¢Skal
[ A== S Ke) H;(] U] U]/\Ei 4:Loi u=
B 7baA o] LpERL uEta]
= 50ppm©]
173 =g ol M= GFo] YepA] gkgron] 3¢l
W 1d AlFoA=
oAM=

‘L]TD =

1’
Al o A= locomotor activity 247} YERGEIL 90
O 1 O
FA S717F YERs T HE 24 UV*/
-2 gk
= o] o3t

HA] &S 0]9
2-microglobulin A150] LERGIL,
Lrg I
A7 @
01]/\1 drebgd o] YepA] gt ok
oz 14_1:,].1,1—1—4. o1 \:H/\]E_}H}\]o—]_]‘]- 7] o:]l:._}\-l/\]olo1]1\1L
S7F 9A, AFRA

s 12 O

o reticulocyte, ZF*+Al S7FF YERY NOAELL2
wal, Al
Aol Hgdu o] yERgitt.
B o
S717F Uebsbetl ol HEQ] 7 o] o thiat

=,

SAIF ol A
hemoglobin, MCH, MCHC Z4
OB BIA| B o A X118
AS T, #2232 A7| R ] A
2 AgTRe] Aol gle AL HEH
SAo|A AF W AARAHAT T4, AR BjRolA AlS a7t Uebgta HA =4 )
719 =732 UEhA] ehotth B7] 71@ 54 AId oA = ZAlolA Al
HZ A27F vepgtar 71g=/do] UehA] osith fd=/del tisiA 25 SA4e=
Y=o 5ol gl SAE ARREUT TekA, RBASY 24, wAE =2,
2ueld 24, dod 24, AAEY 24, A xHolddEE, 58 #8E7E
=24 (13 %, s, SQRold 248 & E]Zl BUL S4B T=E 2 54
=2 H/\éz:)]qu/\-] 5-'—_!- u_]__'__l_l.tll/\‘] ‘:'XIE %\-h:}
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Fluensulfone?| XXt £5 22 U
OIOIA-lx'o.l.Q.EF "6'

|Ord*, QX0 8fX, ZQ0|

’ ’

OIHIE, O|FH, 04y, Ayl

Fluensulfone> AASA =2 7R = Glt}, FA7|E A& fIsh 54871 21, w24
S d Bagoly A¥Hog 2 HjdE o AFSELEL 81% ol otk 24373
TEHL 47, FHANEAL 5T, FHTUSHE 4FoR BREUTh 4340 99l

a

A=7
oo, gfiulgd A2 EREt G445/ Ao A= locomotor activity 7
7} YEb NOAEL2 100 mg/kg bwol3ith 90Y Ao A= Aol A 71 niztstR o
reticulocyte, ZFEAl 2717 el NOAELS 50 ppm©] il A=A Al EA o] Lret
U] ekokeh A 19 Algol M= A% ZH4, hemoglobin, MCH, MCHC ZH&, A% 9
FA A 57}7} UFERLE NOAEL 100 ppmO] itk SHE 2@ SHd/dret/d g eAl ol
Al d4a7F e NOAELS 30 ppmO|ith Ohe-2 Held Aol = AlS 2
H 3z 9 A7|EA 9] AFE FS7H7F UEFY NOAELS 30 ppm©| it w%www
SAHolA AS R ARGHY da, AARIA AS D4, v FA 340 verd
NOAEL-Z 250 ppmO|ith. HE 7|F=gA oAM= AN AT 2 AAREHT &
2, A FA S Ueb L, BjAboll A AlS ATt Urebu A 9 eiRE =/dof Tt
NOAEL=> 48.6 mg/kg bw/day°llth. E7] 7|@5/d Aol = BANA AS5S57H o
A, AARGHT d4a7F Uebd 24 NOAELS 10 mg/kg bw/day, ElAF NOAELLS 40
mg/kg bw/day°] it A=/do] tioiA /4o = =40l gle 282
APRE QT 7P W& NOAELS H & HAJAIH S NOAELS! 1.4 mg/kg bw/day o2
SHAAI4> 10022 L= 0.014 meg/kg bw/day2 AL F s 8oz HA5Act ofgA
9 7IFEgoA 7 EFERE NOAELS 7 BHd=/dAIE el NOAELS! 3.1 mg/kg
bw/day2 2 oFAd 1002 2 k= 0.031 mg/kg bw/dayS s2GA &5 8F o7 A5}
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Indaziflam % &A{F=e| 2P Y=ol et sH/dE7t

ol Al 525 indaziflam akylazine AlE52] A ZA 2 I UT Sof dHlisH=
Fzol diste] Fz dobd AHAR ARSEIL Utk & ZET lﬂg cellulose
biosynthesis inhibitor24], AlZAW BG4 AER A FHA
WAettt. indaziflam®] 380l it =/d1} indaziflam= T+
of u]x]= Y L7l ol 25 (Yo, 20)), ¥ F, 52
25, ARol, BT 22 98w, HA 5 -85l ittt 54 % SFAILAAE
HEsHH. indaziflam °JX1]4 2= EHﬁF =4 4E A3 Fol ol gk 54
oA FANE(Fpol )t SF4A(2401F) 8] LCso 0.572 mg/L, 0.32 mg/L

o] EHE9] ECso >9 88 mg/L °]%l e ll;—}_%"——i ECso 0.118 mg/Lel STt 84
ME T 7Y LCs=> »2000 me/kg, Aol LCs== »1000 mg/kg .2 FTFo] Wkl
Edof tigt SAEA F FE23 Al B4 LCsoe 2+ »100 ug/bee, »120 ug/bee =
FPo| W& Aor Sty 7S ZAAY ool tigh LRse> =5 >1000 g
a.i./ha® g3Fo] uj- Ittt 4o, EHE, 5259 EHAY 23R indaziflam ¥
A= GHS #5710l tet +ASE a8 (54 19) 22 &75F3th indaziflame 9F
ot ITAIEE 19.05% ot E=2 B¢ Fofol it 5854 LCo= 0.6
mg/LZ o]/ T82=® 2ol SHF2] ECs<> 28.38 mg/LE F7HE 1t fls4do]
otk 1 2o mx27, 27, A|Fol, o tigk YAe] =4 dHo= QalidErt 4
I 2% Qo] @ Ao=m Hskiith
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Research on Cumulative Risk Assessment of Pesticides:

a Case Study of Organophosphorus Pesticides
in Korean Diets

Hye-Sun Shin®, Min-Kyoung Seo, Jin-Hyang Suh,
Myung-Sil Hwang, Yong-Eui Koo, Jin-Hwan Hong

Food Safety Risk Assessment Division, National Institute of Food and Drug Safety
Evaluation, Ministry of Food and Drug Safety, Republic of Korea

The aim of this study was to conduct a cumulative risk assessment of organophosphorus
pesticides in Korean diets. Pesticides are widely used in agricultural products and thus people
are exposed to multiple pesticides through eating various grains, fruits and vegetables. Over
400 pesticides that are currently registered and used in Korea, organophosphorus pesticides are
the most widely used pesticides during last 10 years. Among them 45 of pesticide are
registered in Korea. In this study, 25 organophosphorus pesticides(acephate, azinphos-methyl
etc.) were selected on the basis of the criteria; which have common mechanism of toxicity that
inhibit cholinesterase. Index chemical is selected based on the most sensitive toxicity effects.
Relative Potency Factor was calculated with the ratio of the potency toxicity of index chemical
and other 24 chemicals. For the exposure assessment, agricultural products was subject for the
cumulative risk assessment that are most consumed in Korea between 2011~2015. Monitoring
data are collected from Monitoring Information Management System/Monitoring database and
Assessment Program 3.0, a monitoring database and assessment program managed by National
Institute of Food and Drug Safety Evaluation. 99% of the data are non detected and they were
treated by following the WHO guideline. Food intake data were collected and analyzed from
Korea National Health and Nutrition Examination Survey(2010~2014). The results of the
cumulative risk assessment showed that risk level of exposure is appropriate when applying
the monitoring data set of agricultural products. However, It is need to continuous conduct
monitoring study for cumulative risk assessment and case study considering uncertainty factor

included process, transfer factor etc.
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Transcriptomic analysis of Tropilaelaps mercedesae

mite parasitizing honey bees

Kyungmun Kim, Ju Hyeon Kim, Deok Jea Cha, Si Hyeock Lee

Department of Agricultural Biotechnology, Seoul National University,
Seoul 151-921, Republic of Korea

Tropilaelaps mercedesae is an ectoparasite of immature honey bees belonging to the genus
Tropilaelaps (Acari: Laelapidae). T. mercedesae has become a major threat to the Western
honey bee Apis mellifera in Asia, including Korea, and is expanding its geographical range
to northern regions due to global warming. To establish gene resources of T. mercedesae, the
whole transcriptome was analyzed by RNA sequencing. An mRNA-focused library was
generated from total RNA extracted from the mixed stages using the TruSeq RNA Library
Preparation kit and sequenced using the HiSeq 2000 platform. A total of 6.0 Gb reads were
obtained with 85% Q30 value. Trimmed sequence data were de novo assembled using the
CLC Assembly Cell v 4.2. A total of 64,868 non-duplicate contigs were finally obtained and
annotated by the Blast2GO using the NCBI nr database. The most abundant species in the
resulting 14,336 Blast hits (22.1%) was Metaseiulus occidentalis, a predatory mite, followed
by Ixodes scapularis and Tribolium castaneum, suggesting that the T. mercedesae
transcriptome matches well with closely related other arthropod species, including mites and
ticks. In order to provide basic information for efficient control and monitoring of potential
resistance in 7. mercedesae, acaricide target genes were annotated and characterized. One
voltage-sensitive sodium channel gene encoding the molecular target of fluvalinate, a
pyrethroid acaricide most widely used for the control of T. mercedesae, was identified and
its molecular properties were investigated. In addition, other acaricide target genes, including
acetylcholinesterase and glutamate (or GABA)-gated chloride channel, were identified and

characterized.
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P 87 HL* Eﬂ”oi &

& 23 5 70% ol/d= AHA| 0}031 A ¥1Z=7F =% webA, 6-8E Alo]
S8 Wol gt AA 2F ASAl 252 A5t 5o 28l mE 2HE 948 548
HrlelaA; st A EEoke yAjuj& o2 ARRE= tricyclazole 75% wettable
powder(WP), phenthoate 47.5% emulsifiable concentrate(EC) fenobucarb 50% EC,
haxaconazole 10% ECo|d, ©d A& 5 S858A1E & Adseds 28 62,
3% 4_,2_‘6‘]— 4% 1207 EuEo },__E/\];_-] =SHE JAAEA /\]—ag Y5t =oF
S3r2o] 9%t =AL toxicity unit(TU)L2 HHSHI T mixture ESEH =
>70.25, 3705, 370.75, 3,1.0, Y315 TUR 5Fof A4bskitt. Tricyclazole WP+fenobucarb EC,
phenthoate EC+fenobucarb EC2 TUZro] 1HEth ZA yet /o] Zraske A4l
(antagonistic) EI7} YERF 1L tricyclazole WP+fenobucarb EC+ phenthoate EC 2%}
< 7Haddictive) B3 YERIth Uo%] 871 £gollA= TUZo] 18T 244 vhet
/o] /S A5 (synergistic) IS LT & AIFZ T 52F0] mixture FEI=
2 Foll =52 Ul 285 40| A5ote 21E Uetdo] &% A= fIsh/d B
7 2=/ F7HEA] digh 7181 A7 Hed Zlor AZbEh

=7
[
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l-Olt =)

=8o] A
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472 s7tlMe =5 24 9 ¥dls SAaES SHAPI7] Hsl seke &6
X ‘c:z‘)

5

& 2 T 70% o= AAIste] Ad ¥1=7F #3h webA, 5oF &8
T2 Felst7| 6l 6-8Y Ato] SEWETF HSH Al 25 ASA
255 A5t SAR] 9 Jol 54 548 Utk Ald sk HAME& o2 AN
+ phenthoate 47.5% emulsifiable concentrate(EC), tricyclazole 75% wettable
powder(WP), fenobucarb 50% EC, haxaconazole 10% ECo|H, ©@ A& olF G4
A T AFEUS 2T 62, 3T 42T, 45 1R E SAME] I oo k=FAA
F 8858 Al Aokt woF =0l oJgk =442 toxicity unit(TU) 2= H#
593 mixture TEA 2= Y0.5, 3,0.75, Y,1.0, »,1.5, Y ,2.0 TUR dto] AlAkstg]
o] Al AT} haxaconazole EC+ phenthoate EC, Tricyclazole WP + Fenobucarb
EC 2% TUwl 2+ 1.01(0.89-1.29), 1.10(0.97-1.25) 224 #7Haddictive) &2}
S e oA 2goA= TU ol 1 Boh 2A yet 54o] dask= A4
(antagonistic) BYE UEFH & A[FAD 5] mixture FEHIZE &7 Fof =22

Yol = F4go] B 2ol H7F Be JHarE UEAT SAR= 3 0

Lo 2

FolA S0l 453t ATE Uetlol T BHBE U B7F A YRS 1}
e B7HIA) e F7b4el A7k Waw Ao gz

it N &
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AE7|7| Kol M2 HBY F 5% LAY U
SEYK =5 b

20, 24, HeG, AT, ojnY, WHS?, R’ 2yN’

—-, y = ] ] ’ ’
IBYSUINR SABOIE OISO
*IYRISTIYOY ABHAL

2 dFolA= A2 FallsgAol AME= HE ok $2HA|E o]-8sto] ol oF
Al AIEA| A327]0] A A A" 2polof] mhE ZhE 9lo] H2 imzr LEEER
Arsto] @29l ofAl| Al&adlS ZEskalt Shich o5 Qi #¥H oz ARE AL e
Z|AIA AE7)E R TR shal A ghAof WakE & AXY %’-Eﬂ 2 AuT Aol
of FAF ol et Al FAE 5 %&%*X} 2% v)w Fr skt AEL A=
ol YR|e A FH oA Xy stgict F2Fe] 49 1
Aed 22 5 42 3 dAo 3% AX He=XE Yoti 7] flste] A4AlE ol
§oto] dotEgton] U2l 4 5, ot& AFHste] Aol ARESHH &
9] 3L AAILZH(Whole Body Dosimetry; WBD)-& ©|-&35to v|nEA ST
VA48 UPLC-UVD 9 LC-MSMSE o]&35te] 2495190 -
o] 2P E-Z &4 stk ﬂlﬂ%‘nﬂ AEIHA= 0.05 me/kgfaolt, 3158 AlFAq}
90.1~97.2 % 2 34&2 VetHSIth 71A|A] A7) o] B2k 1.52~2.82 mg/kg,
Aule Axdo]o]o] H2FRES 196~3.42 mg/kg, AZHED O] HRERS [.62~4.67
mg/kg oA FAPA E e A4 22719 B 0.16~1.04 ¢ g/em”, AT
T axFojo]o] HL 0.13~0.33 ¢ g/em’ $F0| T
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Trifloxystrobin Induces Mitophagy via Mitochondrial

Damage in HaCaT, Human Skin Keratinocytes

Yoonjeong Jang"’, Sang-HeeJeong?

'College of Veterinary Medicine, Seoul National University, Seoul 08826, Korea
?Department of Bio Applied Toxicology, Hoseo Toxicology Research Center, Hoseo
University, Asan 31499, Korea

Trifloxystrobin is a strobilurin class fungicide, the mode of action of which is to block
the mitochondrial electron transport chain and inhibit energy production in fungi.
Although adverse effects have been reported by occupational or environmental exposure
of fungicides, the pathophysiological mechanism in human cells remains poorly
understood. In the present study, we investigated the impact of trifloxystrobin on
exposed skin at the cellular organelle level using HaCaT, the human skin keratinocyte
cell line. Cells were treated with trifloxystrobin for 48 hr and trifloxystrobin showed
detrimental effects on mitochondria evidenced by altered mitochondrial membrane
potential and morphology. To identify autophagic degradation of the damaged
mitochondria, confocal imaging and Western blotting were performed. Trifloxystrobin
induced autophagy-related proteins in HaCaT cells. The mitochondrial reactive oxygen
species scavenger mitoTEMPO was applied to further explore the mechanism of
trifloxystrobin-mediated mitophagy in human skin cells. PINK1 and Parkin were
overexpressed by trifloxystrobin, and mitoTEMPO alleviated the effects on mitophagy
induction. Taken together, our findings indicated that mitochondrial damage and
mitophagy may play a role in trifloxystrobin-induced toxicity in human keratinocytes and

this could be suggested as a mechanism of cutaneous diseases developed by exposure.
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71E 0]-83t u B HAG /A AJF(OECD TG 404)2 oA 59FS 5E317]

A 59| sttoltt, SR 2 5= SAof g A 7kt 5=
A Aot o= Qs HAA o g Adsa A A7 EUsHA olF
I 584 EE SUFoRL ok TEbA 2 dFollA s e R ndS
BAVY /A=A tiAlE (OECD TG 431, 439)0] 5okl u & BAl/d/=}
o 7—91%7]‘%5}7\] ghelskarzt shich. &= 1170E AAste] Qg fzQl
Keraskinoll #-85to] A4 A fAdS BRI BE7]E ©|-8%7t In vivo AT} H]
ottt A=A49] A x2e AE HEE, IL-la Y], LDH 2H|& AHSSISH. /n
vivo AF=7d A} Blusgt Aih, N ZYEES o] 8ot A4S dHRle B U
I (sensitivity)= 87.5%, 5©°|&(specificity)= 33.3%, &= (accuracy)= 72.7% ©]%)
Ch A=A B AJEE LDH £+ [L-le 28E o85S 3%, UdE«s 72 37.5%,
75%, S0l 33.3%, BB 27} 36.4%, 63.6% ©|Ath ESH AE H2E3t [L-la
=H]E EAlof °o]85t9 S = UEETt 100%, BTt 81.8%E 5716t 11E%
oﬂ}\-] 1}-—'—_’-/\‘10] 71—50] %.E 1, ?Eo] YLE 2, 7:]50] %El_é' /\-];G—c‘;].o;] o] J,]_l?l__;](_x_]_q_
dS o] &3 A B7HE ot AZAEES 243 A3, B R =
o2 AL Q=Y B, 5, L9 /n vivo A} In vitro AlEZAYEET0] HEAHL
LEREA] e8gttt & A5 SoliA s R e o] -85t Al Y o= A=7d /4| At
=4 =4 iﬂﬂ dol A& 7Hsde A & 4 Stk s e 2 S Be P
O] A& okl A/dAIR Sl SoleE wol7] fldl $o R F5S U5t Al
o] 3 Fe7 okl AFRE QAT
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HHOIASAA 5O EIQAO|SY Slo|E2H SAHO|ET}
RE2HT4) otutel 0jxls ¥

BEREYol uet ok T serRAe SYAIY] et AWFBUHAY A%
=] [¢) =

At A LM o2 2AE T 9t A

fr

= Aol A= diEo| AFAA soF T o= 1159 EeAte| 2T sto|=zAl &4
o] E(98.0%, ©lst THO)®t Bl eAte|E2d Slo|E2d SA=0lE 25%p3HA| (o] 5t
THO- WP)E AIdER 2 A5, A8t 4 53 g4od58A1ds 38 23 &t
S AR AYEH HEE THO 0.27, 2.71, 27.14 mg/L, THO-WP 1, 10, 50 mg/LZ A
Aoto] AlBetgujoto] =EAH I, 4 T 24A17H24 hpf ; houres postfertilization.
segmentation stage), 345 48A]7H(48 hpf. Long-pec)oll o]AFEAr 9 2ARS-S =45}
At

1 A3}, THOE 24 hpf, 48 hpf 0.27, 2.71 mg/LoA M@, ez do] T 5
R, R AHES 24 hpf 0, 20, 100%, 48 hpf 0, 100, 100% €O, THO-WP+ 24 hpf
1 mg/LoflA Ay, R Aol =L, 48 hpfoll= 1, 10 mg/LollAl TR,
HESW(FwolS)o] WAE oW, XJARES 24 hpfet 48 hpf ZF 0, 0, 100%3T.

kA, 2 A2 THOLF THO-WPZF THO 0.27 mg/Lold, THO-WP 1 mg/L o4
9] 5L oA segmentation stageFE] §FE A= Ao=Z Ity T, =5 AHety]

7 ool gt =7t A+7F Bogt Aom AbmEh

rol
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*
HEAXIY, OlX|E, QOHM, QXIof, XQ0|, UYL, 22A

AYSYUIRIY SASOHEE SXIRHEIY, 70720}

H 5 A E(CAS No. 639826-16-7)& &=, 2|, AZ I oHA|(SU)ARE B
Mol S0l /8= 2= AzAolnt. ket wore|of FEstaat Al S5= sl
Al 377He] SPARYAME Bt o8 2AR dddFHsEF(ADD | &
2t A= 8FH(AOEL)& EH3H 3.

7R ERRSAE s SOl BhEA AR S BAEE2 39.10-41.30%% 2.1,
F8 tAFEE2 M1, M2, M6, M11, M13, M14gich S85/4(3, 23 9) 57, 54854

—

54 43, AT g BUE ERE0Y, HRRUYSAR BRI P /L
FPREAT S B2 2, hn 509 R A 18713
SPRAEAA A7 FE3TASH A AZ I Hol BRI, 7} 502, 19 YT
%%&www% wzAFolH 2| Ggol WaEg o, B Sold YA o
otk Y 0% WEECIFTEY, WASY, 7P5A, $A5H 2 AFSHlE G

S

%i‘iit?

olAro] Hr}t ATy BT = P G 2228 THNOAEL)S upe~ 1874
Y WYY 17.6 mg/kg bw/day A, 015 TAR FAAS 1000] AF=el st
Z7F Eol4 gt tist BAAS X10& 85t o e@ﬁﬂ%%‘:g 0.018 mg/kg
bw/day2 “d745HAth

oFZA W 7| EAA|E o] A] 7}75 o Ao RS uheA 90Y HHEE o A

=
‘gA18 28.8 mg/kg bw/dayH o, o]& 3741_:'-_ stof QPEAIS 1000 A7 =/dof gt
%!
pe
=

=

i

B2k S04 0|RYO| T3t BEAS X102 Fof SUASE 100002 WAL
7848 BAAS 042 HE31] 0012 mg/kg bw/dayE SRR E5| GO R
stk
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(o )
UAYFFHEY Y FUARI=EFEY 4T

1] 7R E 2k (CAS No. 500207-04-5, »94.5%)= T, GAF 59 94, vy
Soll 28 zr= AutAolth QHdgt sofme]of &8skt 4AleA 555 flol A&
H 3879 SHAIRAEAME B7BEAAL, olE AR LS8 Z(ADD H &Y
A} 258 F(AOEL) S A5t

H7FRESEAE S Sofl #EA] A FEEa2 85.90%% o0, =2
AR RS TZ-7-3, TZ-7, TZ-8-3/TZ-1-234th. AR (EF 49) 59, 348Y
54 48, A4 2 A fle 2EE EREU e 904 shERA T EAd A 2t
T/ A - oA ThA| 29} /A o A |, ZHRA] B AR A S R
0% RHERAGF=/GAZ 1 Bl oA = THRAl 571 1
BRAGTEZA A= 1A Ze 7 T Slo fASAEAI oA = 2t A
FA 7k TAIE D etz BEE Sl 71854, s 2 A sl 9
Fol H;sdeh

olte] F7t A}, SHAATEA 5 7P B2 PR F(NOAEL) 2 L SHd /&
M =AIE 2.34 mg/kg bw/day R, o] & TAZE FAAIS 1002 A-&st] g+
5] 832 0.023 mg/kg bw/day®2 A5t )

A 2 71858A1d00A 7H W& 22832 SHE 90Y
Al 10.5 mg/kg bw/day R oW, o5 FARE stof HAAI 1005 485k F24YA

=583 0.11 mg/kg bw/day= DA 5T
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Erwinia amylovora®] o|af Y5 = SIS AAIA o= wjet AbrhuRol] 2 s &
= 43 Aot Lyt AE 201487HR] FA XA Y R] = goz 2
At 9Tt T1eiu 20159 59 o % 1297HA] 370 A 4357} 42.9 haoflA] sHEol A
ol Z7HH o7 FAYAE ofGith M2 M HA G o] s oA FY
FH o2 WSt QHIX|GolA= 3170 v dhedat 1] Abbdol A SE o] Ay
shelon], A= 1070 v ZhoflA, Az oA = 170 Abkdoll A LAY sttt 2016
Holli= A=2Ql A E, 35, TE 5o ARHAZ o2 s WA 20159
off vlsl 62.8% HAEoH, HIT}F MR o Mgt Z2|H o7 WAt A=A
eI A27HEY] 4xtoll 23 A= Aot 57 AL LR g 170 Al - 3
347 897 o] AN RS HUATSH AT} 167 48F 0] S P o g it It
B2 1671 57k Aol A EASHR= 1257 MR 2] vl (11)2F ARFA(1)
oflAl, 457 = R 9] vjmtol A ST S ] X2 e 59 119 H
A9 o] AtmFol A 4.5%2 FstHA DSt oW, U W HA| AFRR AohA XA
=it 899 F9olx syl WS 593t 6ol IFEHU e, dd: $gA <
Aol W5 LAY st dRo] ahedg A Qg 22 5% o|ohe] W& TS
= B3tk 22y SAYA AlZI7F A AEAY RobE Yo Feole Y W 555t
Al o] A== Bl 5 MY Wy} g g 2 aslshr] sl = 771

Al

A o, AR, Aot SAEA 2] o7t ARt oAgH we|7t 2o Aotk
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Bacillus amyloliquefaciens 5B63Z2| I MFHPL|H L
Wy 2o et £}

Bacillus amyloliquefaciens= Gram¥/d Alwt 2.2 Firmicutes=0l| &oh= « % ot
o], ISR(Induced systemic resistance)¥h-g-= &ot] Wi A2419 A IS &
A LG Altoll gt HHd Al a5 veln], I+t tAREES 2Hlske] 21384
o= gy AR AYE dARteh 2 Atoll A8 Bacillus amyloliquefaciens
subsp. plantarum 5Bowt-F= HU-F2] HoA E2lstl o, Wikrol A £31 5l Al
1 A3 dAlsts A2 dA Utk ot 9 5445 1fsto] A=l ¥
of YAE et a3 21 AYS otk B amyloliquetaciens 5B6w52] 113 A
AR (Xanthomonas campestris pv. Vesicatoria)®}t ¥ Z1or2¥8 (Fusarium
fujikuror) 2| 8F72] WY/ o7 et RyHE =ls] 2 A} s x4l Al Alatel o
Bib= 201 & 4 gllov, bRl tigt A A 23t v AS SIS
UL Aol tigt aakE ER1st7| 915t B amyloliquefaciens 5SBo6wt= 2] 7
T 13 AR YY (X, campestris pv. Vesicatoria)& qE53sto] A T G4
o] WS v sl 2 A} CaPRIO CaPR4 7A1e] BFdo] Bxje|+to vlste] F7}t
He s gelstelon, 2ol ayks SRls & A3} B amyloliquefaciens 5B6wt
F(5x10°cfu/g) S 50084 2 3415ke] Z Y A elAl kAl BTHS] YA &3} 87.3% 5
oF @& 0] WAl adt 77.6%5 et O, BTHe= tH2A] KA S/ LE
UR| ookt B Al A3t B amyloliquefaciens 5B6w52] 113 Ald-d -y ol ofist
RIS SRIT = on, HEAAet 22 sl SAFo] LFERHA] got T 7RIV =

=
Zlolzt Tk, Et, v AlgS Sl ElE Aol Uit avE 2 A

, @2 53t
of A2l S Trst Tl ek WARINE A 0E T FRL B Fobd A

o2 gohEct
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Baseline Sensitivity of Oxathiapiprolin on Cucumber

Downy Mildew (Pseudoperonospora cubensis) in Korea

Chang Hoo Han"', TaniaAfroz', Jae Eun Le€?,
Ha Yong Choi?, Ung Park®, Byung Sup Kim'’

"Department of Plant Science, Gangneung-Wonju National University,
%Plant Protection Institute, DuPont (Korea) Ltd

Cucumber downy mildew caused by the oomycete Pseudoperonospora cubensis is a potentially
serious, most prevalent disease in Korea same as distributed throughout the world disease of
cucurbit crops in the open field and under cover. Ps. cubensis is an obligate parasite and known
to develop resistance to fungicides very rapidly. Oxathiapiprolin is a new oomycide (piperidinyl
thiazole isoxazoline class) discovered by DuPont which controls diseases caused by oomycete
plant pathogens. It binds in the oxysterol-binding protein domain of Oomycetes. This fungicide
have technical features such as effective at very low a. i. user rates, systemic movement and
redistribution to protect developing leaves, rainfast, flexible application methods, excellent
preventive activity and residual disease control and so on. The purpose of this study was to find
out baseline sensitivity of the new anti-oomycete compound oxathiapiprolin against Ps. cubensis.
In 2016 experiment, we used two oxathiapiprolin formulations, DPX- QGU42-100 OD (10%) and
Zorvec SC (4%). From 3 cucumber growing areas (Gangneung-si, Gimpo-si and Yangyang-gun),
total 11 isolates of Ps. cubensis were collected. In case of DPX-QGU42-100 OD, EC 50 values
of Ps. cubensis isolates from Gangneung-si were the lowest 0.01208, highest 0.01594 and mean
0.0142 ppm, respectively. Whereas Zorvec SC, we observed lowest 0.01406, highest 0.01511,
mean 0.0144ppm, respectively. EC 50 value of Gimpo-si Ps. cubensis isolate used
DPX-QGU42-100 OD were the lowest 0.01208, highest 0.01262 and mean 0.0124 ppm whereas
Zorvec SC were the lowest 0.01348, highest 0.01396, mean 0.0137ppm, respectively. EC 50 value
of Yangyang-gun Ps. cubensis isolate used DPX-QGU42-100 OD were the lowest 0.01356,
highest 0.01355, mean 0.0136 ppm whereas Zorvec SC were the lowest 0.01302, highest 0.01315,
mean 0.0131 ppm, respectively. EC 50 values of two formulations and Ps. cubensis isolates from
3 locations were similar. For oxathiapiprolin fungicides it was tested only one time, so it needs

one more time for baseline sensitivity for better result.
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Baseline Sensitivity to Oxathiapiprolin of Potato Late

Blight (Phytophthora infestans) in Korea

Md. Aktaruzzaman'?, Young Gyu Lee?, Jae Eun Lee?,
Ha Yong Choi®, Ung Park®, Byung Sup Kim'
"Department of Plant Science, Gangneung-Wonju National University,

2Highland Agriculture Research Institute, NICS, RDA,
SPlant Protection Institute, 4DuPont (Korea) Ltd

Phytophthora infestans (Mont.) de Bary is a devastating pathogen of potatoes (Solanum
tuberosum L.) in Korea as well as world-wide, and thus causes a disease well-known as late
blight. Disease severity and epidemics became far more destructive and new genotypes made
disease control through host plant resistance ineffective and also resistance to different fungicide
groups like Phenylamides (PAs), Quinone outside Inhibitors (Qols) and Carboxylic Acid Amides
(CAAs). The build-up of resistances to single-site oomycides has accelerated the search for
anti-oomycete compounds with new modes of action. Oxathiapiprolin is a new oomycide
(piperidinyl thiazole isoxazoline class) discovered by DuPont which controls diseases caused by
oomycete plant pathogens. It binds in the oxysterol-binding protein domain of Oomycetes. The
purpose of this study was to find out baseline sensitivity of the new anti-oomycete compound
oxathiapiprolin against P. infestans. A total of 90 isolates of P. infestans were isolated from the
diseased leaves of potato isolated from 3 potato growing location such as Gangneung-si
Wangsan-myeon, Jeongseon-gun Imgey-myeon, and Pyeoungchang-gun Daegwallyeong-myeon of
Korea in 2015. Among 30 isolates of Gangneung-si Wangsan-myeon, we found lowest EC 50
value 0.00084 ppm, highest EC 50 value 0.00116 ppm and mean EC 50 value 0.00102 ppm.
Whereas Jeongseon-gun Imgey-myeon (30 isolates) we found lowest EC 50 value 0.00099 ppm,
highest EC 50 value 0.00117 ppm and mean EC 50 value 0.00107 ppm. And Pyeoungchang-gun
Daegwallyeong-myeon (30 isolates) we found lowest EC 50 value 0.00087 ppm, highest EC 50
value 0.00120 ppm and mean EC 50 value 0.00102 ppm. It was 1% time baseline sensitivity test
for Oxathiapiprolin fungicides, so find out the final baseline sensitivity need one more time to

repeat test with compared to another Oomycetes fungicides.
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W Y ol Aejots B8 A Re vtz et Ay WA & ARSoh= A RE AdA R
A2 Ato]lmAbd, ofehE4ke] 5ok AMgsHTh 9% AIY mdl S ¢s
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ol Yotz Hulike] =2 Sotug|7rt ditRol oA AASAER
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% wAI7F E UEhA] b= el G A 0“1}. SHAIRE 2|, Yol HFEyo] WAyst
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alternata®l °lsl WA 6EFE Yyto] Uehtr] Al&Rtt A tenuissimadll 2|7t ¥
gk ghe ZMo] HELES UEW T A. alternatac] 213t §yh &AM o] 5 HRY
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N7FE o14kEAt] tolclofos— methyl = fludioxonilE 9] A%3to] ulEoh= U
o] Az glot, T 5o oA 751§ 7IES 2ot R ol &gk w4t
= A AV RS ot EGE LAY SAE ot AHAE ALEHOE AR
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FAl A 2] B8-S Zellote] 271421 s 9 Rt
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3 Zd EYGOERE 100070 o9 njdeS s, 28 4F
859 nAd=ES Agstath 22k A8e ol TR EAFY YU Rhizoctonia
solani®¢ Pythium ultinum®| THEIP}F 45 S HAF 322 Ausigich SH=3
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EOtE 3o[of HiX|E o3¢t +FMUiAl EYst= gl TRt
RISHA XY 0|8 HiX| ASA| DJASA B}

EUEA = 20109-7H 100% A2AEE shal Qith. BEOtE 3 A 2 2]
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A1l a2 A F2A| DFZA7E UFE o], Zolof 5 f7HiA= A= 2=
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1.5% o1¥ HE, ZuHE 0] 22.4% o|¥FE, TP uto|2A(TYLCV) 100.0% ©]F
Fao HAoh f71uR Y] AARSS ffsl JeHd A 352 ol-8she] &= BIE A
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Sto] =G ITE oAl UEbt e, dsfja A 2ol M & 45.7~70.6% H4she
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SHUH A K| O| Li 3L DRI Soto) T3t
Bacillus thuringiensis CAB566+32| &/43le} s4Ar EAM

, MUY, 4|44, dYX, 3igot, 234, R8L

LEHJAG A Bacillus thuringiensis= 13Y/g0] 7Hto 2 dalA 9lod, HekA|
5ol &5284S Yetdls W=2(6 -endotoxin)Ql crystal proteing 4/dsto] F57of
e} ti4f s Soll tiet 540l gt 715 Sol4de Uehdth & Aol = A o
20l e AN u| U (Spodoptera litura)Ty T (spodoptera exigua)®ll &4 o]
= B thuringiensis CAB5660F2] &4 E/dsto| JTFE n)x|= Q013 & &2 S
protease®] THA E2}=F1} inhibitor YH-8-of ¢J5H Tuld Y= 9] zymogram 24519, B,
thuringiensis®] & =2 ¥ Ao it 712 HAYSE A ESFIAF sF¢Th

B. thuringiensis?t 7N 2] B FAIZ ol TE F40| =S 25| sf 37Tl
A BFS-A171 & SDS-PAGEE sttt B thuringiensise 5 %2 574 oJ5) ]
3y /\Pa{ o] protoxinol 34 Arefl toxin J\I—EH 2 34 §]r = /\]7‘_}_ = /\}o]oﬂ vho 5=

Aoz UEHHSIth 22417F Zo| & toxin AEIS] METF fAE= A0 Uegoy 45
ol AEHEE AT 4= Ut B thuringiensis®t S8 7hpEs] £ g TAAF]7]
{18l 10Tl A H}Q/\H_ % SDS-PAGEE 433t A}, toxin JEie] MELE @2 FIHA|
WES 7= Aoz Yegth S8 protease® Foll w2t 24 pHE 7MW, B
thuringiensis®] %}"é St= pHol whet IS &t B thuringiensis= ¥ZE|A Z 7oA
SN ofaf HA o=l o, Fejabgo] HTofshs aio] B PR pHolA
& o] &/d-S YetT S oA Tl B g2 =2 serine peptidase$! trypsin
I} chymotrypsin2F8 WYL, F )59 I protease EEES Z5H] Sl
zymogram —Er@' ot A3} gejAA v 30-75kDa, IHEUERS 25-50kDal] EAFRFo 2
D= 4709 HEE YePH SO, trypsin®} chymotrypsin®] inhibitors AREste] JA &=

protease THlA vI=E gholstgiTt
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2-(1-alkyloxy)-1-ethanol?| & &X| 3}3t=9]
Hufo|-Zofjof| LTt AH|E/d

2z, 2

-I>I

3 4 1 1*
Ql_l- JI%_J'\_ I'I%OI' OIAI'I:g

1) A BOIQHIH, 2IMLIOIR HIHEAT,
A MBI ‘TR YRARETA

2-(1-Undecyloxy)-1-ethanol, monochamol-& AU-FAA 5L tf7/lsk= Monochamus
Lol &5he shead] 7lo] iksh= Ygu 20|ttt 2 H+= monochamol ¥} ©]¢]
A (ROEtOH: R = C7-C13)E ©|-&5te] ZHtol-goflo]l Tt Auj&/d2 At
I A3} 35 C8OEtOH, COOEtOH, C100EtOH, C110EtOH, C120EtOHS] Heto]
ool tigh Au]&S 90%olF R Aulavrt ule #ESith 3kehE C11OEtOH#t
C120EtOHS] Hyto]-Zofjof thst 90% AtH|sX+ ZHzb 219.9~234.5%F 222.6~258.2%
LeRgth 3R osE CI00EtOH, C110EtOH, C120EtOH 3= 1000ppm &
L2 2B AAE 3Tl EFAsHRS W, 212 91.2%, 95.9%, 93.9%2] AHle=
Bk
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Evaluation of Adsorption and Desorption Rate of
Ethyl Formate, Aluminium Phosphide

and Phosphine Gas on Several Fresh Commodities

Jin-Hoon Cho", Bong-Su Kim, Bo-Hwan Yang,
Byung-Ho Lee1, Min-Goo Park2, Han-Young Lee
Crop Protection R&D Center, FarmHannong Co. Ltd.

"Institute of Agriculture and Life Science, Gyeongsang Nat. Univ.
2Animal and Plant Quarantine Agency

Methyl bromide (MB), which is widely used fumigant for quarantine and pre-shipment
(QPS), was banned out due to environmental risks. Several MB alternative fumigants
have been developed and commercialized, but evaluation of worker safety for these has
not been investigated. In this work, we've investigated the adsorption and desorption rate
of current ventilation protocol of MB alternatives, ethyl formate (EF), aluminium
phosphide (AIP) and phosphine gas (PH3). Tests were performed on current fumigation
and ventilation protocol of each fumigant at container and tarpaulin tent condition. When
the desorbed EF in fruits (lemon, grapefruit, orange) was ventilated with current
ventilation protocol (<2hr), threshold limit value (TLV) level of EF was lower than
current regulation of worker safety (100ppm). In case of PH3 in pineapples and
vegetables (cabbage, lettuce and mushroom) and AIP in wheat with current ventilation
protocol (<2hr), TLV level of PH3 and AIP was also lower than current regulation of
worker safety (0.3ppm). According to our results, current ventilation protocol of EF, PH3
and AIP could be safe to workers who involved in post-fumigation processes, especially

in packing place.
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Field Evaluation of Long-lasting Insecticidal Nets Against

on Liriomyza trifolii (Diptera: Agromyzidae) and Major
Moth Pests in Tomato Cultivated Greenhouse

Jung-Sup Lee’, Seong-Chan Lee, Jae-Han Lee,
Kyoung-Sup Park, Kyeong-Hwan Yeo

Protected Horticulture Research Institute, NIHHS,
Rural Development Administration, Haman 637-812, Republic of Korea

Liriomyza trifolii(Agromyzidae) and major moth pests are noxious insects injuring tomato
plants. 0.8mm(84 pole/ci’) of long-lasting insecticidal nets(LLINs) as possible tools for
control have not been widely tested against them. The objective of this study was to
determine the efficacy of LLINs compared with general mesh net against L. frifolii and major
moth pests. Three type of general nets allowed entry of america serpentine leaf miner(L.
trifolii) and subsequent sucking leaf pests. Two and three folded LLINs of leaf feeding
inhibition was significantly higher than that of general mesh net in the laboratory and
greenhouse field condition. Only two folded LLINs had L. trifolii and major moth pest that
could not feed significantly more than those of general mesh nets. Additionally, no
significant efficacy difference was observed between two folded LLINs and three folded
ones. The only significant difference noted in number of L. trifolii that were found dead or
paralyzed within greenhouse nets in the field condition was between two folded and three
folded of treated LLINs. In the laboratory, three folded LLINs had a significantly higher
number of L. trifolii killed than two folded or other greenhouse net treatments. Consequently,
two folded LLINs use in areas where L. trifolii and other tomato injuring moth pests could
be more beneficial in preventing these pests than other general mesh nets. It is recommended
that mesh sizes of LLINs should be smaller for control of L. trifolii and other tomato injuring
moth pests. it could be cut down the number of insecticide spray to the plant over three to

five times during the tomato cultivation.

T. 055-380-5536, F. 055-580-5698
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i sFHIMHE €5t Chlorantraniliprole+
Dinotefuran WG2| &84} #xXz2| au}
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Ato| 22t 2| Z E(Cyclaniliprole)e] &g 4l
%t - ol 7}

* 1
O, UG, 018, UMS, WY, YUY, I
YUY SASOITME T |SKHIO| QA0 HAT2IOH(F)

Cyclaniliprole2 Ishihara Sangyo Kaisha, LTD(®|5} ISK)of| 2lal 7Hdr=l AlGf AFZAo|ch,
ISK Y Atae 20030 AS5RIE 7H QtE=bdotu|EA| shetatol 2ketsto] A& 7
3, 20040l vu]=, SAHRF, 7HRolR, =R, Ty, S5 Sl 2 53t
£ Uetl= 2 ﬂ@P%—J o] o]25itt. 2%, AA| AE, 7+ mut A, 28 A Aol
Aol 71z AFE AESH 2011dERE dE AEYIFEIE B3l Cyclaniliprole 4.5% YA
(IKI-3106 HA] 50)¢] vH|=, ALY F, 7ol a2 Fol et AgAdS Al4shal &
A8/dE& FAFT Cyclaniliprole 4.5% HA| o] HFHEA L] 2L E &5 - oS YotE
1A n3(HEFEY) guiuh 9 S s RSl gk ok| - ofdl 54 B7IsHA

Cyclaniliprole®] 2&7|2h2 o329 A+ Y Fa oA A7} S5 o] 4A&5] Yol &3S 4
A 712, 5 Ao EAsks 2loted £8A41E 3ot FAXA 9] Ca o] 22 AXA 7|

T O
o] o4 Aatst, 50 Ao} 9%g doirh, Eat B4 REFe| Fohetl 4840 2
gotol, BGE, 2R, OB 5& wEF uEH YRo| ool B Ao wEA 9
Cyclaniliproleg LP| 2, 1217} 2, A2 sl ojEo] H& A% TS Uehfio] 5849

A4 ol ]

SAIGA7 7Hsskar, XSk 9] A" Sl | oFol Z-Zof thalf & ¢k
AdE& Bl

Cyclaniliprole 4.5% HAS L3(HFF2ES) Fujubdo] @8x7] 109714 33 FEA g
SHAS 8% 94.5~98.1%2] YA 7} oz (Ade] o] E {A] 5%)9} H|5 o)/de] avE Y
of Eqh E(FAE 9 #l D2l B)ol theh ekefAld At 7|, siolA

L5 ok 7F UpeRbR] Qhgron], mE gl G (R A) FeolB)of fH7| 9 1270 FFo|
d 50% SHA| 5 1059 ofA|el =85 At 7w, gl B oFsi7F UhERLER] oFjk

E3h  Cyclaniliprole 4.5% YAIE i3 wiESude] ohdyr] A2 ofdle 76‘—°r
98.3~100.0%2] FA7IZ thxoHA|(vE]F2 28] #3H] 16%) ¢} vl o] auks BAth &
gk HE=CRER, Aol tigt ofeiAlA At 7]&S, vigollA B oFel7h W] okgke
HE(EY 1)l f27] 2 A&7 AZAREEE 7% WS 5 1059 oFAlet =83t 7.—21'.1—1‘
71, wiFgolA B ofsli 7t LERER] Sk

Cyclaniliprole> 13 (S1 3723 gyt 9 oS viESupee] 3 WA avs BYl
on, oksfof QtAst A8l =& ALR WHETh

of
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TRIZECHO L AHEX A DIOHHOE AHEZOHR  2RIZIHO OB B S QX WAMIE],

o2 defA ek 20E°] tivt Z4d Aol 25 Foll A A, MiFSUE(Plutella
xylostella) +5= 20E°| &= o|E4 02 vhgitth= Zlo] B4 ot Iyt 7|54
=° 20ES JFolP AZS Wl =ad HFSUY 59 STl et F&A7= ol

A A e¥okeh & At AlEE AL e Al=rEl 20E shghas HiS ol Astel &

SEE A9 dFEELge] Aol 93 F WUk ohet AR oAl B
% G Fol hFE Rl that i) w3)E
29U 4 92 Ao BURICE neba 4292 20E AR FHI| HFe A

FELY WA 28T 4 9o sldwt,
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Xt W nt2|(Bradysia agrestis)oll 284 Y= ML
Bacillus thuringiensis 32| EFAM
X", FAHE TILIF, 0|QFA, UM, siFot, 2gY, I8N

2r2-Heluke|(Bradysia agrestis)«= B o1 2422 £21& 2y 7Hfst 52 o
ABHAL DA 7= Az g5 doy|a 9 djZo|th X3 7HE Al wsas
ESFHLY FF% Fusarium, Pythium 59 8= DH7H }715 “Hq- zto ‘ﬂa]J_}a] (B
agrestis) YA = 52 @%Xﬂoﬂ ol&star QL
o] QbAA, A AL &4, &1 - S "413_}
At whebA 2e-He|ule] (B, agfestls) 01 HAstHA Baky
= A=A YAl sl & A7t JJJ‘?L?_ “goltt.

H AN 2R2Me|ue](B agrestis) a0l AE5EES YUetNe= Bacillus
thuringiensis w55 A9st7] Yote] SEthetn FE2455A o @E’f—lq &
o2 HE Fe] By 50uFE AYAIES sHA T NATA R of siefet & Ak
ez A4 cuid ol Aol RE WEsho] spherical typed] WE2Z2A S

H

o
Aatstch ZReMe|ule] (B agrestis)= SEUStE A=A FA o

0,

B4tk w5 A

Aol ARSI, B31eHA] 3-4Y B A2t ute](B, agrestis) 15Ol tholl A
FTHEAEE AAlskt A FFolA B 100%, A, F, H @5+ 80%°14, C

D, I, ] @+ 50%°1°39] A aE Uegltt 35 Aol A SDS-PAGE=R EPHJ%:_‘
WS 24 Fol o 5HS AIE T dHolth
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HEE EYOM 223t M22 Bacillus thuringiensis #32]

u5EY U 54

s|got, FILtY, 0|87, ZRM, AULX|, 2¥d

Bacillus thuringiensise 18 F/4AFLE Wi TGS /dste] A=4 TA<
A2 de| AT B thuringiensise RIS A E5HA| 2A5HIL QLo
Aot FFre v Y, 283 iy 250 A A oA E2|T 4 Sl o]
gt H4 SAME B thuringiensiss EG| 7V F55HA SA g
2 dFold= AUld F& ZAESl tiote 54E UEd= MEL B
thuringiensis W75 BMst7| 95t AT EYO2RE 225 AlEsHATh

EF 104709 Almoll A WS A-S BAbste= 7T709] B, thuringiensis w77} &2
Hch B2 771 #5% CAB568, CAB569, CAB570, CAB571, CAB572, CABS573,
CAB574%2 R% bipyramidal type®] W54 S-S FJok o0 HibA] o 3-Q il
AAo e, bt 1gsEel oM ERR o] A& AAlskloh T+
TE 107, 10° 10°, 10* cfu/ml =2 3% 559 g uuyg, ohihuda) 3UE o]
JELR7] §35o BE2d3E 39tk 770 4539 107cfu/ml BZolA EejAA o]
o] 79 CAB569, CAB572, CAB573 37 oA 100%2] AtsEo] Uehgod
CAB568 #F= ¢ 90%° =2 AMeES Edth ehbd2 CABS568, CAB569,
CAB571, CAB572, CAB573 57) #520llAl 100%2] AMgE©] UeRFo ™ CABST0 w5+
OF 96%9] =& AFEES UEHIT) o|YESL Y] 932 CAB568, CAB572, CAB574 3
N 3ol A 90% ool AFsEo] LERGTE SDS-PAGES 53l 77] ¢52] Crystal £
AFE eIt Aah 7 FF 2T 9F 135~145kDad] EARFS 7= A9

bipyramidal type2] crystald-< 2153t

o
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*
2o, wad!, 499’ 492, 058", L2’
OTMHTOIAITY MASAYHTMIE], 2OHTAE|H[Of

= Ao M= WA EGolA 223t njd==ol tiste] detdl 9 n4lop Helsd
=9 W 2oll2E S Frketdth /o] 43 359 5= 16S rRNA F7IMES
BAstE oW, 159 Bacillus subtilis KRB-52F 229 Bacillus amyloliquefaciens

KRB-9, 10°] 2] 4= et a+0t f2lg4dss 20¢7 dFAIZ AFREof 22

A 359 tAES 0¥ &t Aot Whdd 1 F W0 AGE Ko UIXP
FS Akl A™AAT B subtilis KRB-5& A 2§k dolA= v]d= FAe] &

UhE UAE A2 23t vlalske] nAtul 828 450] W 7 AA5HA| asskad 2134
TZ20] AR o NAEE Ae Folstgct webd B subtilis KRB-5 432 o]
§oto] ohE vt Zof it a5 F7Hek Al AuiAl @ Al 5o F7HE] At
oY Zor At

Key Words : 1710M2| =4S, HHAe|A MEE A, HAEL, HEE
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M WA ASIE)0| LYsH HYRFo|Y o
°ol 85 H

O 2| 7t = Ttz

o - =
1* 1 1 1 1 1 2
deA™ JdaF, 09s!, AHY!, QHE!, UMY, SMY
(@) URABUAATL, A SAIUHATL

2T Al 252ERA A FlolA A=A &d A =Y 7| HekR o
g Azso] Ul =Ygl wet AuizbEel tiet galls WY et Hsfi= mid &
A ot BaliE FAlol diet A7t F55ke] Afellsrte] BAH oz Z uHE

o Tl o AuEkEol Zalub 2272 AL 2ool
5, 2A 2ol sk Aoyt ¢4 9 xAH ol eYsh= o}uﬂgq;r}o]%jﬂ
2 YAE flstol sFE e, AYlTFog o AldeAle AelZ==Hd I
ST oA, Z2APO|UE £9HA| T 3, oft2|Fd =2 TR] o] Al FA|
NEHZIZA fA|, SREotUY HFpohA|, AuEALE Q/FotA 35S AEs
FAIZEe] BaE B7FshlH.

1925 A2, 2o, &5, 2720l tigt AdlSZoly TdAIFolA Aol
WoHA o EFoAlE woHAl= dFolA 78%‘41—‘ﬂ YA RIS HRon, 7]
Bt A[2Eol A 80%01/ 3] St YA RN Bon, ZRANE Lokl X7
2lofA 79%H o] FAEIE BFlon|, 7E A2l 80%Cl/de] ot YAl ATt
£ Bol o A A7t A1 -2/ (DMRT)S &A% Aah Zzhorrof Al f-o)/
< UERA] sttt 9-g 3 2172 7‘*‘301]/\1 otd2|7tel = ute]of gt Al o =
LEL A= 70%H e YA EIE BFlon, %EEJO}LW W oA F Suj Al
‘FrAlE 80%%Hke] WA ANE Hof

ol/ge] AiEA, Atolzzd 0‘%*2}111 359 A A= =eht 2 1S
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p P-102>

2 M=o =M XMFE Fulell i ThHE gxlant

—

* 2
I, A, WU, Y, 25

|(F)HIOIQASRAATA | MO 2 I20HF)

2 AT 9 7k Bge] AZAE Aol T AzA AP el g WA a)
At AEs] A BRA 712 st @ Sesht
I

Accase AJoff A=A m"’* A el YAl et A|EES HESH
64 5Uoll AZAS A2t F 0, 10, 20, 30, 40, 50, 60¥ o] Zul S T-E3tAct AI?M
AH8E A ZA L oxaziclomefone 1.2% SC (60 g a.i ha™), fentrazamide 6.0% SC (300 g
a.i ha') 9 mefenacet SC 21.0% (1050 g a.i ha )& 4 S5cm FEo] GAeEol A 212
SHAT A2 & P4 Sem B FAISHTE ZH= 20158 0] FF-F A FAktoll A HY
e FAE 2 Y BastHA 35 1Y dofl =0l JAIE = asteity, 4] w5
T 24 * 18cm EET 40~80% OIH:. WA AlF2 €Y 9] vjA] 3utRo= 2353
CPAlETE 1S F 109 9 20900 2ARSHGCH
2 7] BEGA P A2AE A2t F Accase Aol AZzA o tit A Fule] AR
I A&4ES dES ke v Atk

Oxaziclomefone SC= A/ Zaof tiste] 2] & 4047HA] 98% A, 504 ofl 66%
Ao YAl RIrE llon, A2 £ 609 o]l YA RI7t WokTh Fentrazamide SC
= AZA Aol tiste] A2 & 3047HA] 90% ol de] w& YA RIS B o 404
o] %ol = 50%°]5t= YA BI7F 45| Rolrl= BT B Th Mefenacet SC= A1¥7d
Zajof distel A2] 3 20¢7H4] 90% ©l4, 30 Ol%oﬂ% 0% W2 2k wobxt 40
o= 50% o'l WA RIS o 50 o= WAl awrt giith 24 o g A
ZA| 2G4 Zru]of gt A-82 Q1 WA EIH= mefenacet SC (1050 g a.i ha )& A &
20~3027F Y fentrazamide SC (300 g a.i ha )&= 2] & 3097k oxaziclomefone SC
(60 g a.i ha)= H2] & 4047t A2 FH T A A2AQ] 2] T Zulo] gt A

a7 XS4 mefenacet < fentrazamide < oxaziclomefone®] <=0 =2 Z it}

41
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At sulfonylureaZjl HIZX metazosulfuroni}
propyrisulfurono| CHSF 2%jo|ma4o| HIL

WA, ST, TEY H{OIS, oM, #EH, 0jAY

2| kol Al ALS ¥ ACCase A0l thet A FxE0] TAkE o] of mhet A 24
AMEol wh2A| 7okl skl Gl Aol E9] A A
IEAY 52 old A AHYAEe AN BaAolth 1| o] & fUARAE FolA
bensulfuron 53 22 7|& SUA| AlzAlE0] et A F2=9] GAIZt 7Fs3h 4l ALS A
A S metazosulfuron, prppyrisulfuron, pyrimisulfan S92 AR&Fo] Z7lstal ek 22Ut
2tet YA oA7do] FARRE dollA= oju] Ala+ ALS A eHAES] metazosulfuron 5 Hek &3
olm=o], Y& 5o uAAPY FxEol BHiarko] A1 Qltt. weba oA E ol A A 2A|
£ U2 ARESHL Sl =ollA ol A HYAE ARSSHA] k2 A% At SUA AlzA=0
gt £ AP H2E9 ¥hs, & A (cross-resistance) 2] T RS AST vt

ox ©
N
)
Nl
i
T
T
ox
=)
o
o
ox
=
)
o
U
CI's
rlo

ofl Al gt SE7Hulet 2ol o], MAIAZ|oA LA S5 ASAHE YR 44t
SUAI?l metazosulfurondA Y prppyrisulfuron HAFSHA|QF T Z2FA|Q] benzobicyclond ]
gloto] §h3-2 RAMSHTE S50l thoto] thx kA9l benzobicyclon /=34 (SC) S-A <A
£91 metazosulfuronYA(GR) ¥ propyrisulfuron¥AF3HA(SC) 25 okar| WA vepgton,
benzobicyclon SC7F Z}Zte] ofAel &8 B9 80% ol 32| s Ho Jsaart AU

Metazosulfuron GR ¥ propyrisulfuron SC2| & 4| &5 =E7Huof ofst eFa &= thxekA9l
benzobicyclon SC Bt} @A Yelht o) 80% olAte] WA axhE B et 3o egof thah v
BIH= t29AQ] benzobicyclon SC= YA = Slout F ofA] & BA7}F He =X] grof
WA 7ol - A YER T E'F WA ZFolargdolof tieh 2= vhg-2

=

3t A3} ) 2EAQl benzobicyclon SC= TE & 7oA Ao ehAsH A ETHE B o
metazosulfuron GR ¥ propyrisulfuron SC= WAI7} A2l HA] ¢ty

ZH0] © WA, S0|11A0|, metazosulfuron, propyrisulfuron
22} E-mail, jlpark@korea.kr, Tel, 063-238-5271
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Effect on Total Phenol Contents
by Ethephon Treatment in Soybean Leaf

Ji-Yeon Bae'", Seung-Heon Kong?,
Deuk-Yeong Lee?, Jin-Hyo Kim'
"Department of Applied Life Chemistry, Institute of Agriculture & Life Science,

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

This study was investigated ethephon effect on total phenol content in soybean leaves.
400-Fold diluted ethephon (39%, SL) was applied to soybean leaves on farm then the
leaves were harvested after 72 h. The harvested soybean leaves were dried at 60 C for
48 h, and analyzed total phenol content based on gallic acid equivalent (GAE) with
Folin-Ciocalteu method. The ethephon treatment were resulted to double fold increase of
total phenol content (435.8 mg-GAE/100g) in comparison with the non-treatment (208.5
mg-GAE/100g).
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A, A7l &k 58 YA 915k AAgolth Skl £2 IAES 23tk AlEel
e 2hdole a0l 7ML Y= 919 fold HEE 7IAskaL obddt Ha, 2 9 #H)7],
UoZ e g Al His, S65% 5o adtd oz Z8E7[E 7tttk 19923 # g7

S|OJ(UNCED : 90l A|F-23 AUl E) oA Sfatg2] ehdo] oAl = Afelx|o] thsolF L, 2t =9
A SFehEo] QbR Hus 91t 45 disol M=ol gk Skl 9 EdES =2eety
AR, Aol digt folld 2 2goll thigt Rl doll wet AlAIA o2 2obe W 7IEoA &5
St IAE 7122 & JGslgol Bt HJuol Adg 2l 5o #A] Hof o5 SUH Uy
(Globally Harmonized System of Classification and Labelling of Chemicals : GHS, 3}s-=%2
o] &5 9 710 High AlA| 2SI ') 2 AAJShe Al2"lo|t) o] AlAER ZF = AR Ui,

AZ7F 3 NGO diatAfol] ofsf HE7F Had=o] 1 27t 20030 g AlARS] o] Ab2]of| A
e =] Qlek GHSO| AAl= 29F 5ol o5l of-akE] o] Ql= Zlo] ofe} ZF =0 whtho]| &AA
FRIE 2 Ql}, f-2luetoll A= 2001 GHSOl #E §lE2] A3RA e A7tz A= A

7|8 A=BlolE WEAIAH GHSOl H-gsto] $Har dAl= WAFEA7E AR 2 o2 AlgS 45t

74 ZFo] ot s2RATHME 5o YA U AL TIAA 0] HA S-S T (52F5
TA] A2014-40%)5F0] HoF = AA|(HA22)S 2014 =2 E GHSS A8 - A|g¥sta Qict 1
U 5AEFES (A F) ol deliAs skA] olelof off ExA|7t EZE S3rEdE 294 9g
& THSH |7t Lekste] GHS A-8949he Ak Stk 2-89oto 2= HokA|Fof AMEE =
B2 = sHg = o] Q1 5oFA|E0] /d4dEl Aot TX}XHA MSDS(Z2Z M B AR R) & 7
Eslo] GHSO] E213 g4 ER718S AY, 448 £ = 9oke v8E = 3, E o2
9ot 5o HAE-S 1St E2l4 YEAgol $EHe AY(H - AA, TAA B)oll =gtst
sh 8 ShE A9 o] g4 WA

o] ShFi7bd QIshd W wshd B 2Rolste] EA%H Aol 4 H-8sh= Wt 5 ot
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P P-106 >

GHS+= Global Harmonized System of classification and labelling of Chemicals®]
ofoj 2 shotad S TUH 7ol el fo 19 8e ok, SUE FHC #A
2 MSDS(Material Safety Data Sheet) 2 FEE Hdsh= A|A"Ho|t) 2|y etoA=
GHS A Aol w2 =24 fldd2oF 224275 wordAll tiste Fd 24 B+
Sk, QIS 7k, IS olol2E, AFeHd 7k, Id7hs, ISy oA, Qs 1
Al, A7 |8ks7d 24, AAAdehd A, Arddehy 1A, A EEd =4, & v
A, AbshY oA, 71THISHE, 2ERA 24 5 16320R BRskn 9tk

Penflufen= SDHI(Succinate dehydrogenase inhibitors) 2-8-7]2+& 7}2l pyrazole-
4-carboxamidesA| Aot AtAZ olgket S 2= #ARF 31741 g/mol, A
CI8H24FN30, 84 111.1T, 3719 1.2X10-6 Pa (257T), Log P 3.3 (pH 4, 7, 9), U=
1.21 g/em3 (20C)5°] Sith

Penflufen®] GHSAAI] TE =24E7FE ol =214 A9 A4 HE HES
21 24 994 16714 = B SHER 20l FREA &8 o8tk dig
HA ] o] gHEgA o] F8R Atehd 7k, QIsHd olol2E, Qe 7hs | 1Tt
2, sk A, At AA, AeHd dAloll= iAol {IdTE EAF A= Ul F

232

Y, AT B Qe dAbde] EAsHA] el FEA, ARk

T AN

Q.

ox
it

FOHA LT A0LCTIA] A7) WBBHA] 02 AALSHY WA FRIA Bhth

AN
TS ISHIAA, A EEE 24, =Y 22, AtsHd IAof Het Al A E
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SomSel SUY WHEIE FT-NR g 754 o7

* 1 o
Ao, TP, wae, Py, 0j3iS
SETIZH FYSALCIY S
ISYSAMBHARE SRR ABHSY

oF2 RS RIPA R FEoly] flste RAE £ - AlAIste] bt Aldog T
o] ARESEAL Utk HoF AR ARSE L Qe T8 23S LAY JEEESolth
7 A - Aokt A7 ik wetA seAlEe] 5UAd
2 QIS 4 Q= =2 Foof "W 2 2LEA7](Fourier Transform Near Infrared
Spectrrometer : FT-NIR £37])& 2]-85l= ¥hS BT 7|22 92 FT-NIR £347]+=
G713 22} A5te] 5 5 v (Overtone) ¥+ 8| d]o]4 1= (Combination bands)E &2I5tH
PLS(Partial Least Square)®t #- die|S5 4-85to] thefet Abd2ofollA iAo de] A
257 Qltk ESH Correlation coefficient 2-2 Conformity test ¥ Euclidean distance?}
Mahalonobis distanceS &85 AAAlHo|w Fe] AFRE 1L Qlth FT-NIR £37|= HLo] A
= Xii{a]ﬂ- e gl vuty] £40] 7hsot] S A o7 FARES] YARR] A, Zhat -
5 AlEe FdEole de] &= oy 2y =y st 9 fe g o] e
E—OFOH A obdl ZEEZA g1 Sl AAolth 2 Aol FT-NIR®E719 Ident
(Correlation Coefficient ¥i12]|E5S 53t AHERIEO] AT AtA 9 v|w) 7|55 -85t
417t ‘L‘”‘Ok/\]ﬁﬂ' ‘I'I"Olcl):-c‘)‘lkvoJ 7zt 2" EY AEAE vlaste] AR sYde o
= g_; _?ril-:ok 83;(-1 o /\].8_ ]- al
2= Qﬂ’z}—’#&]ﬂﬂ 33D, 3| 154, Qd=3A 84, fA 64, dA 54, FEEA 580]9]
1 El F 8389l 12} v]o] A-&H ]
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01

A @ 0] (Cucumis sativus L..) % Bistrifluron 9] 73+%9] FA&E Z7FE4
2 W32 A7, A

ot 5w astosh shol o A AR AT, LS AT ASARLHA A / 218
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Studies on Dissipation Pattern for 14 Pesticides in/on Korean Melon

Md. Humayun Kabir, Hyung Suk Chung, Sung Woo Kim, Md. Musfiqur Rahman,

Young-Jun Lee, Han Sol Lee, Jae-Han Shim*
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Studies on Dissipation Pattern for 14 Pesticides

in/on Korean Melon

Md. Humayun Kabir, Hyung Suk Chung, Sung Woo Kim,
Md. Musfiqur Rahman, Young-Jun Lee, Han Sol Lee, Jae-Han Shim’

Biotechnology Research Institute, College of Agriculture and Life Sciences,
Chonnam National University, Gwangju, 500-757, Republic of Korea

The aim of this present study was to establish dissipation pattern and pre harvest
residue limits (PHRL) for 14 pesticides (Bistrifluron, Cyenopyrafen, Flubendiamide,
Novaluron, Pyridalyl, Spirotetramat, Sulfoxaflor, Thiacloprid, Amisulbrom, Fluopicolide,
Metrafenone, Picoxystrobin, Pyraclostrobin, Pyriofenone) in/on Korean melon. According
to the RFP, field studies should be carried out at two different fields, in two different
seasons. First and second field studies have been completed in Seongju at April and
September, 2016 respectively. Pesticides at recommended doses and formulations have
been applied in a plot of area 33 m2 for each pesticide. Korean melon was collected
at 0 (2 hrs after application), 1, 2, 3, 5, 7, and 10days after application following the
temperature, humidity and average weight of Korean melon. Collected samples were
carried to laboratory using icebox, in the same day. Samples were chopped into small
pieces and blending with dry ice to mix properly, and then keep in the refrigerator at
—24°C for analysis. First field all pesticides samples (except spirotetramat) analysis has
been finished and second field samples preparation is going on. Field incurred all

samples residue amount was below the maximum residue limit (MRL).
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