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(Recent research ethics issues and research ethics
related to paper publication)
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DongWoon Lee

eEle et

Kyungpook National University

Research ethics is a fundamental requirement for all researchers. In Korea, the
question of research ethics was triggered by falsification of research data, but plagiarism
is the most common case of violation of research ethics. In recent years, the authorship
has emerged as a major issue. In addition, various research ethical issues that have not
been addressed in the past are being expressed. In this presentation, major research
issues related to the publication of academic papers are reviewed for each researcher

groups, and through this, I propose a preventive way for research ethics misconduct.
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(Consumer exposure to permethrin used as
a home insecticide)

Jung-Hwan Kwon

Division of Environmental Science and Ecological Engineering, Korea University,
Seoul 02841, Korea

Pyrethroids have been widely used as an active ingredient in home insecticide products
since the 1960s. Although their occurrence in indoor environments has been studied, the
contribution of home insecticide application to the aggregate exposure to pyrethroids is not
well known. The objective of this study was to estimate the consumer exposure to permethrin,
a representative pyrethroid, via the use of home insecticide spray during the summer season
using biomonitoring, personal exposure monitoring and modeling. Exposure to permethrin
was assessed both by measuring the time-weighted average air concentration using a
low-volume air sampler and by analyzing its urinary metabolites, 3-phenoxybenzoic acid
(3-PBA) and cis/trans-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropan carboxylic acid
(cis/trans-DCCA), for a group of consumer volunteers (n = 31). For more than 50% of
participants, the levels of metabolites increased significantly (p<0.05) with the
application of home insecticide products, thereby suggesting that the heavy use of home
insecticides during summer could be an important exposure route of permethrin in
addition to other sources, such as food consumption. The total amount of excreted
3-PBA and cis/trans-DCCA was lower than the amount estimated by the exposure
model for most participants, but the gap was partly filled when the personal air
concentration was used instead of modeled concentration. The gap between modeled and
monitored exposure concentration explains the amount lost after application, including
sorption to and reaction with indoor surfaces and uncertainties in ventilation. The gap
between the amount of metabolite excretion estimated based on measured concentration
and biomonitoring is likely due to individual metabolic variations. These gaps provide
margin of safety if the screening model is used for assessing the exposure to permethrin

when it is used as an active ingredient for home insecticide products.
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Pesticide safety and Analytical Methods of Pesticide
Residues in Animal Commodities

Hee-Ra Chang

School of Food and Pharmaceutical Engineering, Hoseo University Asan 31499,
Republic of Korea

Pesticides of agricultural use and pest control purpose may lead to animal commodities
contaminations at detectable concentrations that pose a risk for public health. Pesticide
residues that exceed maximum residue limits(MRLs) in animal commodities were
reported consistently in other countries. Maximum residue limits(MRLs) are established
for 128 pesticides covering foods of animal origin in Korea. There are fewer established
MRL of animal commodities compared with the Codex MRL exists. For consumer safety,
it is necessary to set more MRLs of pesticides in animal commodities listed in the
Codex and to regulate under the law. The analytical method of pesticides that are not
established MRL for animal commodities in Korea will be required to assess health risks
related to the consumption of animal-origin food. The Quick, Easy, Cheap, Effective,
Rugged, and Safe(QuEChERS) methods based on mass spectrometry techniques coupled
to liquid chromatography and gas chromatography are needed to determine multi-residue
pesticides in animal commodities for enforcement controlling below MRLs. The review
proposes the multi-residue methods of animal commodities to ensure that animal-origin

food supply is compliant with pesticide regulations.

Key words : Analysis, Animal commodities, MRL, Pesticides, Safety
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(P-01)

Monitoring of Pesticide Residues in Herbs and Spices Distributed in the Southern
Area of Seoul

Tae-rang Kim®, Yeo-joon Son, Mi-sun Kim, Young-hee Choi, Mi-ok Song, Eun-jung Han,
Hee-jeong Jeong, Ri-ra Kim, Yeo-Jae Shin, Min—jung Kim, Kwang-ho Hwang, Eun-sun Yun,
Bog-soon Kim and In-sook Hwang

Seoul Metropolitan Government Research Institute of Public Health and Environment, 30,
Janggunmaeul 3-gil, Gwacheon-si, Gyeonggi—do, 13818, Republic of Korea / 79

(P-02)
LC-MS/MSE ©]-43F 54ta % Oxolinic acid 49

o, Sohy, wixd, Yz, 4.d, 2dF
AEo|SREOHIA A EO|OLEUA 1Y AESANAI R HHEL} / 80

(P-03)

A Survey on Pesticide Residues and Risk Assessment for Powdered Agricultural
Products Claiming to Support Health

Mi-sun Kim*, Tae-rang Kim, Yeo—joon Son, Young—hee Choi, Mi-ok Song, Eun-jung Han,
Hee-jeong Jeong, Ri-ra Kim Min—-jung Kim, Yeo—Jae Shin, Kwang-ho Hwang, Eun-sun Yun,
Bog-soon Kim and In-sook Hwang

Seoul Metropolitan Government Research Institute of Public Health and Enviroment, 30,
Janggungmaeul 3-gil, Gwacheon-si, Gyeonggi—do, 13813, Republic of Korea / 81

(P-04)
chhlobenthlazox—] YA Hrrel AHE A9
£, oo, W, o] FA

FENTH YUY SABIAY R AFHFHINL / 82

oz %‘ gy ArRo|EA AZEA Deltamethrin, Lambda-cyhalothrin®] ZHREA]
A, oletel, o|wof, AFet Ped 1Y, U89
FA7IeALAE / 83

WU (Triticum aestivum L cetamiprid, Dinotefuran®] ZHFEA
X - ;

olctel, AR, ool AFet Pew, nHH, 28

FA7IeAd 83 AT / 84

olN
N m.'):
ofj
)
x>

(P-07)

Comparative dissipation pattern of insecticide spirotetramat and its four metabolites
in Brassica and Allium species under greenhouse conditions

Rakhi Nandi'”, Se-Yeon Kwak', Sang-Hyeob Lee!, Aniruddha Sarker', Hyo-Jeong Kim',
Dong-Ju Lee', Ye-Jin Heo!, Kee Sung Kyung® and Jang-Eok Kim' / 85
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(P-08)

Residue study of flonicamid and its metabolites in strawberry for establishment of
import tolerance

I Kyu Cho*, Young Goun Oh, Dong-gi Lee, Jae Ung Seol, Yun-Su Jeong, Ji Myung Kim,
Seung-Hyun Lee, Won-Il Kim

1Eco—Friendly Agri-Bio Research Center, Jeonnam Bioindustry Foundation, 495 Immyeon-ro,
Gokseong, Jollanam-do 57510, Republic of Korea / 87

(P-09)

Zzomd gAl BE © AUBeIN Y FHEA

(Residual characteristics of granular fluopyram in soybeans and Chwinamul)
ol¥%’, utulg WY, £AS, WIE, v UAEY, Ad

Lee Changho*, Pakr Minsu, Kim Pyoungyeol, Son Sanho, Kwon Hoegun, Park Bongsu, Na
Kyungmin, Kim Jihyun

SHE3}shg- A A L

Korea Testing and Research Institute (KTR), Korea / 88

(P-10)

Monitoring and Safety Assessment of Pesticides and Heavy Metals in Grain Products
Jae-Min Shin’, Sung-Ae Jo, Young-Hye Park, Jin-Kyoung Kim, Yong-Tae Yoon Sung-Deuk
Lee, Sung-Kyu Park, Gi-Young Shin and Yong-Seung Shin

Seoul Research Institute of Public Health and Environment, 30, Janggunmaeul 3-gil,
Gwacheon-si, Gyeonggi-do, 13818, Republic of Korea / 90

(P-11)

A A Boscalid?] ¥ERe] 5o thgt PBI AldS 9% 25 B7t

(Residual Evaluation of Fungicide Boscalid for PBI Study in Radish)

oAby, A, e, UM

Da Jung Lim, Seon Wook Kim, Ji Hyun Yoon, In Seon Kim

Agdista saketat

Department of Agricultural Chemistry, Chonnam National University, Yongbongro-77,
Gwangju / 91

(P-12)
248§ AE S AFA dzgagazol [C-MS/MS 248 9% QuEChERs ¥
(A Modified QuEChERs Method for LC-MS/MS Analysis of Fung1c1de Fenpropimorph
in Livestock—derived Foods)

244L7 ook, eAd, 7oA

Seon Wook Kim, Da Jung Lim, Ji Hyun Yoon, In Seon Kim

Adofeta saketat

Department of Agricultural Chemistry, Chonnam National University, Yongbongro-77,
Gwangju / 92

il 68 FESRiEEnikhd



L. | ZAF 282 &M | =

(P-13)

Comparison of Residual Patterns of the Insecticide Cyenopyrafen in Minor Crops
Dong-Ju Leel*, Se-Yeon Kwak', Sang-Hyeob Lee!, Ye-Jin Heol, Jae-Won Choi’,

Kee Sung Kyung?, Tae-Hwa Kim® and Jang-Eok Kim!' / %

(P-14)

Terbufos®] AMu|z}2] F 2t
ZYE, 2FGE, o5V, Fea, AAS, 4
) A grato] L AP A B 218 A A LAl

(P-15)

Development and Validation of LC-MS/MS Method for Determination of Glyphosate
in Agricultural Product

Sujeong Shin*, Chae-Uk Lim, Hyejin Park, Hyerim Yu, Byeong-Kon Shin, Soon-Kil Cho
Experiment & Research Institute, National Agricultural Products Quality Management
Service / 95

(P-16)
&9 A A e7le] AFA SOkl AFE
AU, AW, o|FH, HNY, olAF, Fulg, HAF, A, U84

Eollolu] &2 / 96 ’

oX
=
R

(P-17)

Residue Assessment of Veterinary Antibiotics in Manure-based Composts by Different
Stages of Compost Production

Oh-Kyung Kwonl*, Song-Hee Ryu? Sung-Chul Kim®, Young-Kyu Hong®, Jin-Wook Kim?®
Won-1II Kim*

'OJERI, Korea University, Seoul 02841, Korea; “Chemical Safety Division, NIAS, RDA, Wanju
53365, Korea; °Department of Bio-Environmental Chemistry, Chungnam National University,
Daejeon 34134, Korea; *Eco-Friendly Agri-Bio Research Center, Jeonnam Bioindustry Foundation,
Gokseong 55710, Korea / 97

(P-18)

U4 % Fenpyroximate? ZHg3F 24
QAT EYA, R 297, dolet
GAEutol o / 98

(P-19)

Fast and Easy analytical method for determination of Ethylene oxide residue in
Sesame Seeds by GC-MS/MS

ChaeUk Lim*, Hyejin Park, HyoYoung Kim, Sujeong Shin, Hyerim Yu, Byeunggon Shin, Soon-XKil
Cho, and Sung-Hee Hong

Experiment & Research Institute, National Agricultural Products Quality Management
Service / 99
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WRx', =, olghT, Hold, ol 3%, YA, oA, M, Puul, By e, 4714
FsAuetY ARsetEsl, 'FY ST YR B L, YT,
/

(P-21
Azoxystrobin UASEHAe] WeTihr R 5 HREA
FoH", 2w, Y, AL, olwH, olgtE, ¢
Oisatel o 7IdREEA+4 / 101

+31 % AF#A| Boscalid®t Mandipropamid® 253 H7t
A2, HAAE, g, 1F92, 9, AA, 9, ol
(F)E471&7 =l / 102

(P-23)

ZAHE 5 cyflumetofenit tHAFA] B-1 Y spirotetramat®} TARA] spirotetramat—-enol2]
A ax43F

2)A4&!, WAL 293 Abd Elaziz Sulieman Ahmed Ishag', 34"

st n shgshE /103

(P-24)

Safety use guideline of terbufos and its five metabolites in minor crop coastal
hogfennel (peucedanum japoincum Thunberg)

Yeong Ju Jo', Geon Doo Byeon!, Jeong Yoon Choi', Syed Wasim Sardar', Jang Hyun Hur”
1Kangwon National University, Department of Food Biotechnology and Environmental Science / 104

(P-25)

Improved analytical method for determination of captan residue in green pepper by
GC-EI-MS/MS

Hyejin Park*, ChaeUk Lim, HyoYoung Kim, Sujeong Shin, Hyerim Yu, Byeung Gon Shin,
Soon-Kil Cho, and Sung-Hee Hong

Experiment & Research Institute, National Agricultural Products Quality Management Service / 106

(P-26)
g2 2 AFAY AolyH ANA

o5, A, .4 <€, 7471, A=A
gddistal tietd sehetat /107
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(P-27)

Residual Safety of Dithianon as Fungicides for the Prevention of Anthracnose on Korean

mint

Yeong-Jin Kim*, Sung-Gil Choi, Young-Sang Kwon, Song-Jong Wook, Jong-Hwan Kim
Environmental Chemistry Research Group, Korea Institute of Toxicology, Jinju 52834,

Korea / 108

(P-28)

AWHA ZE Qu|A(Schisandra chinensis) W3t 52F2] QHAANE-7|E
A
B

-
o3y, o]FH, HMA, LA, AL, Yol 2A A, 484

gollolulERA / 109

, 2

(P-29)
IS LE BEU Aol ARG ALEIAL FUYSE AT
QEE, AT, 243, L300, 239, |5l

%au.-_o%q- POJ ZEspskg st /110

ol

(P-30)

E¥¢ F Qu EChERS 7]‘” o 8 2AY AA aF
HAw| 2ge W, 270, 22, o 54

=g sdated %t ﬂ@ ﬂ#/ln

(P-31)

Atqﬂ A A2 AF = Kresoxim-methyle] Z5 EA
ojA =, o]FH, 7-41111', TAE, 1, AeE

Jiho Lee*, Kwanghun Lee, Jinchan Kim, Seok hyeon Kang, Rak do Ko, Woo Jong Shim
Bio Technology Division, Korea Conformity Laboratories, 8 Gaetbeol-ro, 145beon-gil, Yeonsu—gu,

Incheon, 21999, Republic of Korea / 112

(P-32)
ARkl ARdeE A% YUY SARAY AL YL AL
s, 750

(P-33)
29 8 B0 k2 Methoxyfenozide?] HHEA
Bes, 24, AU AR Y2, 2714
SEUsty FALELAE /115
(P-34)
4 712E % Buprofezin¥ Tebufenozide?] Z5F EA4 9 712414 A
BN, W57 429, BHY 229, ANT, AR, A9 F714
FEgety A8y st, "ddiste g
roishg Al A / 116
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1&9, 453, T94, 33Y, 229, AFL, 4714

FEdetn FAAEE N gy gsrstat, RhEestgAdAIE AT /117

(P-36)

23 @ 788 % thiacloprid® 2y 54 ¥ 7HHAISs A

A8F, T97, 4EY, $5Y, 22%, g, =43, Aoy, Ade B4

ZRtistn SUAPBATS AT, 2 AT SAHROLI AR AR sk s,
roistggA gAY / 118

(P-37)

Residual Characteristics of Fungicides Carbendazim and Diethofencarb in Schisandra
Chinensis Baillon

Dong Kyu Jeong*, Won Min Jeong, Hyeon Hee Kim and Dong Yeol Lee

Anti—Aging Research Group, Gyeongnam Oriental Anti—Aging Institute, Sancheong, 52215,
Republic of Korea / 119

(P-38)
BEAd AAA EY F ARt ZYEHT
o 5d’, BB, HUU, o|FH, o[ AT, WA, o] £

i) o
Aerel Fushygestd e, Hdsdrled B sdAT,
"3y 5 retd BReH7bE /120
(P-39)
AR Bas 5 AREE BT 24
AU, HEF, o5, o, oA, Y, oy’
Aerel Fushigestd e, Hdsdrled B sdaT,

(P-40)
A% % Benomyl ZE%
L&, o]E7], e, AAE, AA

GIREC RERERES

Hi

(P-41)
Dichlobenthiazox2] 73 F& H71e} AHE A9
&3, oled, HZY, olad i

1. O, H, o d
BENTH FYSYUSY BARIHY R ARSI Y 7 /123

(P-42)
T2 A770E ZAF 43 F ANIUE 35T 24
£, ol 29, A, olAY, o]3%F, e, v

2

SYsAuerd ARkt o
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(P-43)
222 AA717hE AR A3 F HEAv = ARF 24
E7ol, ol 2%, YAy, ol Y, o|3F, WAL, WA, By

2T Ay sdaerd WRststgsta TN AF /125

(P-44)

5 9 $Y AR F 5o TR AHzA

uelg’, wrallxl, ZAalxl, «dd, Aag, Zusl, o|5dt 2¥Y, AT
T sAEEA Y AlFEEEAE /126

A 9 24 5 QuEChERSE o] &3 ETU ZAHAEY Y
olZsH slavl! AAH' MHPT, 2R
Sttt At el g uist A BAE R /127

o

(P-47)

7+ % Dimethomorph®} Mandipropmaid®] Z5 EA]

(Dissipation of Dimethomorph and Mandipropamid Residue in Mandarin as Minor
Crop)

MAE, W, 7H5E, gEd, 22T

Jung-Hun Sun, Sang-Jeong Park, Seung—Jun Ka, Hyun-Ji Park, Joon-Kwan Moon
UL EERERRET L

Department of plant life and environment science,

Hankyong National University, Anseong 17579, Korea / 129

(P-48)

7191 % Chlorfenapyr®} Thiaclopride] Z{ EA

(Dissipation of Chlorfenapyr and Thiacloprid Residue in Kiwi as Minor Crop)
MARE vk, 7sE, urdx], 220

Jung—-Hun Sun*, Sang-Jeong Park, Seung—-Jun Ka, Hyun-Ji Park, Joon-Kwan Moon
et AEXdx TS

Department of plant life and environment science, Hankyong National University,
Anseong 17579, Korea / 130
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(P-49)

AW AujzE EFd2] F AHFA Metrafenone?t Iprodioned] {54

(Residual Characteristics of the Fungicide Metrafenone and Iprodione in Blueberry of
Minor Crops)

34, AEd!, 2!, g5l o544 e

O O 1t ,
Myung-Sub Yun', Dong-Hyun Kang', Min Kiml, Seung-Hyun Yang', Gyeong-Seok Ohl, Hoon Choi!”
'Agdisty wAEggst HEeysletat
"Department of Bio—Environmental Chemistry, College of Agriculture and Food Sciences,
Wonkwang University, Tksan 54538, Korea / 131

(P-50)
QuEChERS ¥ Acetonitrile-Hexane &S &85t 2 AR 45 F 5 3534 &
=2 B4y s

(P-51)

Residue of diflubenzuron with calyx in strawberry for establishment of import tolerance
I Kyu Cho*, Yun-Su Jeong, Young Goun Oh, Dong-gi Lee, Jae Ung Seol, Ji Myung Kim,
Seung-Hyun Lee, Won-1I Kim

Eco-Friendly Agri-Bio Research Center, Jeonnam Bioindustry Foundation, 495 Immyeon-ro,
Gokseong, Jollanam-do 57510, Republic of Korea / 134

(P-52)

d=2o F AHA fluazinam® FHFEA
A, A, G, oldE, ARA, 1EY
@A /135

(P-53)

AA e &7kl it Diethofencarb?] JArHA #5735l 87]& A4 AT

(Studies on establishment of Pre-Harvest Residue Limit for Diethofencarb in crown daisy
under Greenhouse Condition)

Sotel, ey, whale, Hslet

A-Yeon Oh, Hye-Min Gwak, Sun-woo Ban, Hee-Ra Chang*

SAehm AP uTieh A4 oFR et

School of Food and Pharmaceutical Engineering, Hoseo University / 136

(P- 54)

£ EE—J F
—v—iﬁ, SOk, w‘:—%—’&?-‘ﬂ, o]
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ABER 222 TF 47159 BAY AL
il

(P-56)

Fluxapyroxad+Pyraclostrobin 0.5+0.3% GR [0]2]&2 UA1e] A|EZE F24)o st
SA /g1 ekl F 7t

A, A, BEE, A, A8, 447, 49

@ﬁ@%xmﬁﬁﬁ¥ / 140

(P-57)

Exploration and evaluation of antibacterial libraries to prevent kiwifruit bacterial
canker disease

Su-In Lee' and Youn-Sig Kwak'?

"Department of Plant Medicine, Gyeongsang National University, Jinju 52828, Korea
Division of Applied Life Science (BK21Plus), Institute Agriculture & Life Science, Gyeongsang
National University, Jinju 52828, Korea / 142

Pyraclostrobin AFE SAYTF GAE S AHFA A
H]'}\H 7]6'EH

'6"“? o]—‘"l /\]‘:'__]o]-‘q-/ 145

(P-60)

G AN hge] et SehsoF 3 7l UAA ] A5
AAF, ASE, DR, A5, oluE, YA, £5Y
St 427 27]u / 146

(P-61)

FEiAA S AE2A74
Aol *, oA, LS A
TYsded A=Est

39 L T AGAT AR 24}
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(P-62)

Evaluation of acaricidal effect by agricultural materials against two-spotted spider
mite collected from strawberry in greenhouse

Deok Ho Kwon, Gayeon Kwak, Mihyeon Kim, Yul Kyun Ahn, Kue Hyon Hong

Department of Vegetable Crops, Korea National College of Agriculture and Fisheries / 148

(P-63)

Efficacy of different nematicidal compounds against two turfgrass parasitic nematodes
Helicotylenchus microlobus and Mesocriconema nebraskense

Md. Faisal Kabir', Heebeen Na!, In Ho Choi!, Abraham Okki Mwamula', Young Gyun Kim?

Geun Wook Lee?, Gyeongman Lee?, Kyoung Ae Kim% and DongWoon Lee!”

"Department of Ecological Science, Kyungpook National University, Sangju, Gyeongsangbuk-do 37224,
Republic of Korea. 2Gyeong-gu High School, Gumi, Gyeongsangbuk-do 39209, Republic of
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Sue Yeon Lee!', Woo Jin Kim!, Se Jin Lee’, and Jae Su Kim'?
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ADI Analysis of Toxicity Report on 100 Pesticides including Acequinocyl
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Monitoring of Pesticide Residues in Herbs and Spices
Distributed in the Southern Area of Seoul

Tae-rang Kim", Yeo-joon Son, Mi-sun Kim, Young-hee Choi,
Mi-ok Song, Eun-jung Han, Hee-jeong Jeong, Ri-ra Kim, Yeo-Jae
Shin, Min-jung Kim, Kwang-ho Hwang, Eun-sun Yun, Bog-soon
Kim and In-sook Hwang

Seoul Metropolitan Government Research Institute of Public Health and Environment,
30, Janggunmaeul 3-gil, Gwacheon-si, Gyeonggi—do, 13818, Republic of Korea

The monitoring of pesticide residue levels in the 130 Herbs and Spices were
distributed from the southern area of Seoul in 2020 were investigated by multi-residue
method for 280 types of pesticides. Occurrences of violation Max Residue Limits(MRLs)
of pesticide residues were found in the 15 samples (11.5%) out of the 71 fresh and 59
dried agricultural commodities. Pesticide residue levels in 13 cases(8 coriander, 4 basil,
1 dill) of fresh herbs were exceeding the standard limits. Among the dried processed
foods, unregistered pesticides in Korea were found in the parsley flake of Germany and
pesticide exceeded MRLs in the sichuan pepper from China. The violation rate of
pesticides in fresh spices was 18.3%, which was about 5 times higher than the 3.4% of
dried products. The detection of pesticides below the acceptable standard is a total of
12 cases, with 2 cases of fresh agricultural products and 10 cases of dried agricultural
products. No acceptance standard have been set for eight types of pesticides (53.3%) that
exceeded MRLs in herbs and spices. For herbs and spices, it is deemed necessary to
manage unregistered pesticides in Korea and for establishing MRLs of residual

pesticides.
Key words : Pesticides, Herbs and Spices, Max Residue Limits
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A Survey on Pesticide Residues and Risk Assessment

for Powdered Agricultural Products Claiming to
Support Health

Mi-sun Kim®, Tae-rang Kim, Yeo-joon Son, Young-hee Choi,
Mi-ok Song, Eun-jung Han, Hee-jeong Jeong, Ri-ra Kim Min-jung
Kim, Yeo-Jae Shin, Kwang-ho Hwang, Eun-sun Yun, Bog-soon
Kim and In-sook Hwang

Seoul Metropolitan Government Research Institute of Public Health and Enviroment,
30, Janggungmaeul 3-gil, Gwacheon-si, Gyeonggi—do, 13813, Republic of Korea

In the present study a survey was made to evaluate the pesticide residues in powdered
agricultural products (n=61) claiming to support health collected from the area of Seoul.
The results showed the detection rate of 32.8% with 20 cases of 61 samples totally. Of
20 samples that contained pesticide residues, other processed products (n=7), solid tea
(n=6), and processed fruits & vegetable products (n=6) were confirmed as the most
frequently detected food type. The 27 kinds of pesticide were detected from the sample
in the range of 0.046~4.480mg/kg among 340 pesticides analysed in this experiment. The
concentration calculated with moisture correction, 0.004~0.800 mg/kg, was revealed as
not exceeding the maximum residue limits. The most detected pesticides were in the
order of insecticide (67.0%), fungicide (20.0%), herbicide (10.0%), and growth regulato
1(3.0%). The recovery, LOD and LOQ were performed for method validation, and the
results were 70.22~109.92%, 0.0008~0.0036mg/kg and 0.0025~0.011mg/kg, respectively.
The potential health risks associated with the exposures to the detected pesticides, the
acceptable daily intakes, were in the range of 0.042~1.358%. The results could not be

considered a serious health problem for ingesting the powdered agricultural products.

Key words : pesticides, agricultural product, MRL, ADI
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Dichlobenthiazox2| 2tZ3}= mWItel XtmH Xo|

Dichlobenthiazox (3-(3,4-dichloro—1,2-thiazol-5-ylmethoxy)-1,2-benzothiazole
1,1-dioxide)2] £ HolithAtet B 9 A o] 5/dol THE B A S HEst 4
oM e ZFELT FARY olFds AHA = WESE S5k, A2 de
125t P LF5EE AFESHA T Dichlobenthiazoxs= 7] 9 G427 BEGTAL
=EY AFAIFAA 7HEdfiol oJste] M-13F M-32 a9 ok M-12 M-2¢9F M-8
2 HeEu, M-35 M-42 HetE = Z10® qotuqltt = EY 152 ARS8 g
37] EGHA AIE A M-13F M-3= A2 1-79 Foll 3L 65%7H4] &=,
M-29} M-4, M-8 15-37%7H] /G = lch 28ju Auiet 2821 sl =B &
FAE YE =ES ZAAFA M-42F M-89] 5kt FE%H(0.003-0.02 mg/kg)
ojuko| 9l 11 M-3% Q1-27tu] 29l saccharin .2 EQl5| o] H7} thAt 288 Ualghs
I M-1, M-22 st ge7] EGHiALeE il =ES AUAlE Aol ZAsH
o] total dichlorobenthiazox®] EGTt +A(F-AYE)L] F+ ¥-7]5E 12892 24
5tttk Dichlobenthiazox®] =U] =EQF0] vt7b7|= AUl 1-24, 4 2-11¥0]3l =T
dAel FE2AHEEAA) 7ol oot Rt =X AoR gz
Dichlobenthiazox®] &7|8t4A7|&T2HA 5 (Kree) = 1,622-7,439L/kg 22 UK SSLRC
ol 54 T2 ‘non-mobile’ 5F°I T} Dichlobenthiazox+ W27 Eaf|& 22 thA}
A0 F2ME E7HE oot ARt WER o oste] walehE dHlE Y471 b
Fotal, Apaites WolghEol ot Aoz wdste] tiabbEol thet 2] E7h=
A5} Dichlobenthiazox2 pH 4-9 ¥ {lolA wt2A| 7hpEdl HoH, & 59
M-13F M-3+= ol oJsf 27} 1= %I th Dichlobenthiazox 2] ZHiag EY, A&
4 9 2|5k o] tisted dichlobenthiazox?t M-1, M-22 %253},
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SO Z O AROIEH MFH Deltamethrin,
Lambda-cyhalothrin?| ZtFE/d

*
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Y euET

Deltamethrin®} Lambda-cyhalothrint T AZO| A AFA|Z2 AL 9J& NasZE
£ €9 JHZ FAI5H] axon AlZolA 2= JHE ()= JH= HE2= 1
B Adliste] £52] LA A8t ASAZ ARSE L UTh ESE oA 2=
of 35 XFo8rIEo]l A ASA B2 2R oS YAo] a3t 5] F&
SHA] grol F7HAQl FoksEo] gk Aolth & A+t AHA Aui=E<l
)4+ 2 2 Deltamethrin, Lambda-cyhalothrin®] 2Hf/d-& F+E3t0] 5oF E55
| sl ob/d B7HE St 712AR R 85t st
=29 y=o|H, Deltamethrin 1.0% EC&} Lambda-cyhalothrin 1.0% EC 592 Z]
o 7HA 23] FAMER F, HRAIR}E YARE AHFH ot 245 FAYZTHA
(MLOQ)= ZE Al&JA] 10ng/goll o] A JAIL)E 09901t 52 &
Deltamethrin¥t Lambda-cyhalothrin< 1.0% formic acidE &7}t acetoniltrile2
= 9 7Y ¥, dichloromethanes ©]8ste] Eulistgtt. AA|= PSA, C18, MgSO&
AR&SEE o0, GC/MS/MSE o835t &415F3I T}, Deltamethrin®] 2 &3 3]9g2
85.9~117.4%°10 1, A SZO| 5|48-2 76.1 ~108.5%°] %It} Lambda-cyhalothrin®]
AZ 3IE 3582 957~ 118.8%0|Q 1, B TLO| 3582 784~ 104.6%0| ATk 5ok
of thgF MLOQ(method limit of quantiation)+ 25 0.01 mg/kg©] Tt Deltamethrin
O] Az ZIO|A 9] XFFE 7Y THH o= 23] SAAEZ T 0.05~3.64 mg/kg |,
A SO R 1.79 ~2.04 mg/kg ©|%ltt. Lambda-cyhalothrin®] 713 F3ZofA 9]
R 7Y Ao 2 23] SRAAE S 0.06 ~4.54 mg/kg ©]%aL, A SO IR
2.22~2.62 mg/kg ©]tt oA o2 AHA AujAEel S Zof thste] Deltamethrind}t
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"H(7riticum aestivum L) & &3H
Acetamiprid, Dinotefuran?| X3EM

OICHO", Zohd, O|=Of, A¥, AT NHY, U8H

2 A9 2uE AuEEe 2§ T 2 2SS tide®2 Acetamiprid 9
Dinotefuran®| ZH#/d<& 5 = A skl A HIRE A
g 72AR R FEotuAt st & Aol 9 52 a40lH, Acetamiprid,
Emmamectin benzoate 10.5(8+2.5)% U3l & Acetamiprid ¥ Dinotefuran 10%
HAE 7Y 7H4 23] Fhd2st & 433 o AHFH st Aokl o, ool B¢
24de 91 = %ﬁﬁ‘;’iﬂk 2 3 F &Y ZF 1.0% formic acids F7Iet
acetoniltrile2 & Y 7Y &, dichloromethanes ©]-85to] Euljst Tt A<= PSA,
C18, MgSO4E ARESHE Etﬂ LC/MS/MSE o]-&sto] 24514t Acetamipride] 3
28 oA 77.0~98.2%, AoA= 79.2~95.3%°|% 2 W, Dinotefuran® 3|4&
Aol Al 74.5~98.6%, OM% 70.6 ~103.6%°] Itk + “seFol tigt MLOQ(method
limit of quantiation)= &3} & B 0.01mg/kg®] AT} Acetamiprid?] Lo A2l 2t
FHFL 7Y 74 23] F|FkAAE 7Y HF T 0.01mg/kgn]Tto| o, HofA Q] 2R

2 0.08mg/ke®] % th. Dinotefuran®] &=rollA 9] A2 7Y 744 23] X FoFA| AL
79 B3 £ 0.01mg/kgu]ghol R on, Flof A Q] ZhF=F2 0.10mg/kgo] 3Tt o] A= 4
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Comparative dissipation pattern of insecticide

spirotetramat and its four metabolites in Brassica and
Allium species under greenhouse conditions

Rakhi Nandi'", Se-Yeon Kwak', Sang-Hyeob Lee', Aniruddha Sarker’,
Hyo-Jeong Kim', Dong-Ju Lee', Ye-Jin Heo1, Kee Sung Kyung?
and Jang-Eok Kim'

This study was designed to evaluate the comparative dissipation pattern of applied
spirotetramat using two phenotypically different leafy vegetables such as Korean cabbage
(Brassica species), and shallot (Allium species) under controlled growing conditions. The
recommended dose (0.075 a.i./ha for Korean cabbage, and 0.072 a.i./ha for shallot) of
spirotetramat was sprayed two times. The harvested crop samples were processed through
a modified quick, easy, cheap, effective, rugged, and safe (QuEChERS) technique and
analyzed by liquid chromatography-tandem mass spectrometry (LC-MS/MS). During the
validation of the analytical method the spiking of spirotetramat was evaluated in two
different concentrations (viz., LOQ, 0.01lmg/kg and higher doses than LOQ, >0.1mg/kg)
for obtaining recovery performance of the developed analytical method. The findings of
our study revealed good linearity(R> >0.99) of the calibration curve, specificity, and
acceptable recoveries (81.6-114.2% for Korean cabbage, and 81.7-110.8% for shallot)
for the analyzed spirotetramat and its four metabolites. The dissipation kinetics of total
spirotetramat was calculated using first-order kinetic equation (C = 9.711¢7%14 for
Korean cabbage, and C = 3.3492°°%!"* for shallot). Among the four metabolites of
spirotetramat, BYI 08330-enol was detected as the major metabolite followed by BYI
08330-keto-hydroxy in both crops (e.g., Korean cabbage and shallot), while the other
two metabolites are negligible (detected below the LOQ). During the comparison of
residual total spirotetramat, Korean cabbage has displayed a notably higher concentration

of residual spirotetramatas compared to shallot irrespective of application timing. This
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higher concentration of residual spirotetramat in Korean cabbage is facilitated by slow
dissipation due to higher leaf surface area as compared to narrow, cylindrical shallot
leaves. The safe pre-harvest interval (PHI) for both studied crops is suggested 7 days
due to lower concentration of spirotetramat as compared to permissible MFDS-MRL
(i.e., 5.0mg/kg for Brassica, and 3.0mg/kg for Allium species). Although the dissipation
of spirotetramat is faster in shallot, due to the narrow cylindrical leaf canopy, the rapid
root uptake may attribute the total spirotetramat in the both crops. In contrast, the higher
water content in Korean cabbage has a dilution effect on spirotetramat concentration in

leaves.

Key words : Spirotetramat, Dissipation, Korean cabbage, Shallot, Metabolites.
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Residue study of flonicamid and its metabolites in
strawberry for establishment of import tolerance

Il Kyu Cho’, Young Goun Oh, Dong-gi Lee, Jae Ung Seol,
Yun-Su Jeong, Ji Myung Kim, Seung-Hyun Lee, Won-Il Kim

"Eco-Friendly Agri-Bio Research Center, Jeonnam Bioindustry Foundation, 495
Immyeon-ro, Gokseong, Jollanam—-do 57510, Republic of Korea

Import tolerance (IT) of flonicamid in strawberry with calyx was proposed to Taiwan
using the OECD MRL calculator after performing three different field trials. Pre-harvest
interval and decline pattern of flonicamid and its two metabolites TFNA and TENG were
determined in strawberry using ultra-performance liquid chromatography-tandem mass
spectrometry. Samples were extracted with acetonitrile and a mixture of salts and
dilution was performed for purification. A six-point matrix-matched calibration curve
was constructed which provided excellent linearity with coefficient of determination (R;)
of 0.9998 or more. The limit of detection and quantification of flonicamid, TFNG and
TFNA were 0.001mg/kg and 0.0025mg/kg respectively. The recovery rate of flonicamid,
TFNG and TFNA ranged from 107.5 to 116.5%, 86.6 to 98.9%, and 85.5 to 96.2%,
respectively. Sampling was carried out 0, 1, 3, 5, 7, 14, 21, 28, 35 and 45 days after
the final application of flonicamid (50% SG), and control samples were collected prior
to application on the first day of harvest. The residual amount of flonicamid in the
strawberry for three decline test were found in the range of 0.06 to 1.40mg/kg in site
1 (Sacheon), 0.06 to 0.82mg/kg in site 2 (Gokseong) and 0.18 to 1.15mg/kg in site 3
(Nonsan). In conclusion, the import tolerance for flonicamid in strawberry may be

recommended at 3.0mg/kg in Taiwan by using the OECD MRL calculator

Key words: Export promotion, OECD MRL calculator, Residual pattern, Flonicamid,
UPLC-MS/MS
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Z2omz Yol HE U FLIEoMe RS
(Residual characteristics of granular fluopyram in
soybeans and Chwinamul)

OJ&IT" Hiald ZIWE AMT HYZ 8i=24 LIAD AXH
Lee Changho’, Pakr Minsu, Kim Pyoungyeol, Son Sanho,
Kwon Hoegun, Park Bongsu, Na Kyungmin, Kim Jihyun
OO YIA S

(

Korea Testing and Research Institute (KTR), Korea
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AT 7, Chromatogram’d®| peak W& SHstal, =gl Qo giases
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Monitoring and Safety Assessment of Pesticides and
Heavy Metals in Grain Products

Jae-Min Shin®, Sung-Ae Jo, Young-Hye Park, Jin-Kyoung Kim,
Yong-Tae Yoon Sung-Deuk Lee, Sung-Kyu Park,
Gi-Young Shin and Yong-Seung Shin

Seoul Research Institute of Public Health and Environment, 30,
Janggunmaeul 3-gil, Gwacheon-si, Gyeonggi-do, 13818, Republic of Korea

Grains have a long cultivation and distribution period; therefore, they are likely to be
intentionally and unintentionally exposed to harmful substances during stages from production
to consumption. Therefore, the safety evaluation was conducted by investigating the
contamination of residual pesticides and heavy metals in 113 samples of grains available
in the market. Residual pesticides were analyzed using an LC-MS/MS and a GC-MS/MS
for 340 pesticides by the multiclass pesticide multi-residue method (No. 2) and 5 pesticides
by the individual residue method (a total of 345 pesticides). Heavy metals, lead and
cadmium, were analyzed using an ICP-MS. Pesticide residues were detected only in
grains produced in 2020 among 113 samples of grains (64 samples from grains produced
in 2019 and 49 samples from grains produced in 2020). The detected amount remained
within the maximum residue limit (MRL). Grains that pesticides were detected included
1 black rice and 3 brown rice, and all 4 detected pesticides (tricyclazole, flutolanil,
thifluzamide, ferimzone) were fungicides. Heavy metals were detected in the range of
0.000~0.141mg/kg of lead and 0.000~0.047mg/kg of cadmium. The pesticide was a safe
level with very low risk because the estimated daily intake (EDI) compared to acceptable
daily intake (ADI) for the five pesticides detected in black and brown rice with
pesticides was 4.56E-04 ~ 1.10E-02%. Based on the calculated lead and cadmium human
exposure to grains, lead was 0.6% of provisional tolerable weekly intake (PTWI, 25
pg/kg b.w/week), and cadmium was 3.08% of PTWI (7pug/kg b.w/week), suggesting that
the risk was low.

Key word : Residual pesticides, Heavy metals, Safety assessment
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AtA M| Boscalide| YEI2| 2o {3t PBI A|HZ I3 M5 H7t
(Residual Evaluation of Fungicide Boscalid for PBI
Study in Radish)

*
ACHY', AN, SXIW, oM

o, Ol

Da Jung Lim, Seon Wook Kim, Ji Hyun Yoon, In Seon Kim

Rl Smig el Sl

Department of Agricultural Chemistry, Chonnam National University, Yongbongro-77,

Gwangju

Boscalid+ anilideA] AtA| 24 AdlFoly, 72y, A4S bt Al=de

SAs7] Aol d2] AMSE L QAT TAEE AuiE 1 Q= e FolA X E

7tol| gk A= ujd|si) 2 A= boscalide] ERE]FollA 2HRd-S H7kste] PBI

Aatm 9 b/ F7EE S 7122 tE R E85kaiat stk Boscalid®] XHRE F 7t

A2 Al2jd oz thE A Ho] AR oA AAISHTE. Boscalid 442HAIE LA
o

Ego A2t 330U (PBI 30)2 60 (PBI 60)oll LEte] 25 utgstdict dete] = &
717t &<t AHust & YAH o2 4285}o] boacalid®] R =4S ol AHEoHITE
Boscalid®] ZFH%F H7F= QuEChERs W¥2 7[|vte =z 7idrd A2 Az ¢t
LC/MS/MS #49-& o]-&sto sttt 7Wdd 24Holl 23t boscalid®] matrix-
matched FZA 2141782 2571 0.995 ool ot FFeA(MLOQ)= 0.01mg/kg
o|gict. LEte] RO AGHE U 25HE Al=o] et boscalid ¥4& AP ZE = MLOQ
2 JOMLOQ $&ollA 72.8~113.9%°]%1. 00 RSD+= 20% u|gto]Qith o]# gt BAH.&
280l L6t R4y Tho|Eeele S5k e R AGE
A SHE A ROl A] boscalid®] ZHF=2 PBI A& 7|7k Aglo] B =S| ofsto] 3l
o} & AF+A 3= boacalid7h A2 E A ESFo] 222 A TS Aot

b & 7% boscalid?] PBIZ ¥z 44T Bart gloks 2L ushdich

wa o

FAlo] ¢ Boscalid(B2Z2]5), PBI(AE4AEH7H4), Rotational crop(F4H&)

A A2hA : E-mail, mindzero@jnu.ac.kr
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|3t QUEChERs H}tH
(A Modified QUEChERs Method for LC-MS/MS Analysis
of Fungicide Fenpropimorph in Livestock-derived Foods)

o * o
NS, UTHY, BN, Yok

| TR B

Seon Wook Kim, Da Jung Lim, Ji Hyun Yoon, In Seon Kim

PS8 elimselielnly

Department of Agricultural Chemistry, Chonnam National University, Yongbongro-77, Gwangju

Fenpropimorpht= R 2EH A AGA R 21 AHE IS Aot dat 22

I7o] 2 AR vhu AZFEZE Yok ARRE I Qlth A E AT RE
7159] AR EA AREE| O] F4bEolA ZRE THsAdol itk AR EAishs S4tEel
tigt X751-8-71%0] *“XHOP | o AEFFHol= ikl tigt 24 ko] A%t
th 2 A= FihkE Rsdaess B Sl 71E AEsdH e 7Sk
Mz FAHS Zigstazt silth Alge £307](54A), A 7|(E4) S71(H
o4, S, 741313—} | ’\X] 3 A2 S0l Atk QUEChERS Wi ol s}

. ok
s
ofo
>
it

of AlgE AA 2Rt & LC-MS/MSE ©]-&5to] 2453tk A% 771
oA AT o U= A5 2AY A5S Hol deg Al E JHES
(RSD), jA &= E3F jon suppression E+= enhancement =S A5t 249
AZFtA (Method Limit of Quantitation; MLOQ)+ 0.005mg/kgo| ot FAbzm &5
fenpropimorph 3482 MLOQ, 2MLOQ, 10MLOQ #=oA Ho 69.1~92.5%,
76.6~90.2%, 82.6~100.6%°]Tt. Fenpropimorph-acid®] 3<&2 MLOQ, 2MLOQ,
10MLOQOI A 69.3~111.1%, 76.3~100.7%, 70.1~111.2%0] %It} 3]58&2] At EZHA}
(RSD)= 20% U]‘:'PO]CH o] BAGEO] - aTt= 4.410~11.821%2 S35ttt ol4;
o] AE Bl £ AFolA MEd 2492 Z4AME F fenpropimorphet THARA
fGHDTODimorph—ade BAloll 24T 4 o= ATt Y or wokEqlh

ZFAo] : Fenpropimorph, Fenpropimorph—acid, &AFe &2 A=, 249 7
A A=t E-mail, mindzero@jnu.ac.kr
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Comparison of Residual Patterns of the Insecticide
Cyenopyrafen in Minor Crops

Dong-Ju Lee"’, Se-Yeon Kwak', Sang-Hyeob Lee', Ye-Jin Heo’,
Jae-Won Choi', Kee Sung Kyung?, Tae-Hwa Kim® and Jang-Eok Kim'

In this study, residues of Korean cabbage, spinach, and shallot were investigated under
different pre-harvest application regimes. Residues of cyenopyrafen incurred under four
pre-harvest applications, including 21-14, 14-7, 10-3, and 7-0 were determined using
HPLC-UVD. Standard calibration curves for cyenopyrafen in Korean cabbage, spinach,
and shallot yielded good

linearity with a coefficient of determination R,>0.999. The limits of detection (LOD)
and quantification (LOQ) were 0.01mg/kg and 0.02mg/kg respectively. The recoveries of
the cyenopyrafen at two levels (LOQ and 10LOQ) ranged from 82.3-112.4%, with a
relative standard deviation of < 9.6%. The initial residual amount of cyenopyrafen in
spinach was 10.6 times higher than that of shallot and 3.3 times higher in Korean
cabbage. The biological half-lives in Korean cabbage, spinach, and shallot were 2.03,
2.92, and 2.28 days, respectively.

Based on the results, MRLs for Korean cabbage, spinach, and shallot were set to be
4.0, 4.0, and 0.05mg/kg.

Key words : Cyenopyrafen, Residue, Korean cabbage, Spinach, Shallot, MRLs.
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87|94 &9kl terbufos= o] EY %2 YAIS 935 AEA2 2001d 5250
2 T = glon e 2 A Th-EelE AL S719E ol
O 7101 A0k MFA Q] Ee|gtstd EAFL 7K 2L Tt Terbufos@t ZHo] GL3RA]
of P=S &S Zt= §71UA 52 EvhS(desulfuration)o] skl P=0 ZAg<l
oxon®|4 phosphatetriester2 W= ©HEE 42 FAAQ AHHAEE AAIK
o2AM A §458E Uetdth 59 R Boo] mEW terbufost= sulfuon,
oxon, oxon sulfoxide, sulfoxide, oxon sulfones 5702 thAtA] &40 Q{LH T £ A
Hol A= terbufos 3% GR (FH2E}L eSS 6kg/10a 7|EY, g2 EYEstA st
I A uA E AuekE A ekl ® 2 0Y , 149 pEoto] XRde Wt 5t
ATk 0 A} 2Hd 2 oFAA 2] Futd = FH 34%‘ —?—9& on 0YaF ARFS 7]%‘%“ 2
2t gk 0.1mg/kgol i, vl A2t Z[thak2 0.3mg/kg ©lqlth T2} FaFe
712 At g 0.03mg/kgol Rod, iFf x 2|4 Zdig2 0.11mg/kg ] At
144aF A5 7|23 A2 FoAE 0.0lmg/kg £F02 HEFA] &gron, viF
A2l 2|t g2 0.03me/kgOl AT 2|8 A= terbufos S thARA o tiste] 89.6% ~
101.0%°1%20] & 2492l FFeHl= 0.01me/kg ©lAth

O

Key words: Terbufos, ZH7H0|X}2], HF3HA|, 2=

IIEZE cho=sornier
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Development and Validation of LC-MS/MS Method for
Determination of Glyphosate in Agricultural Product

Sujeong Shin", Chae-Uk Lim, Hyejin Park, Hyerim Yu,
Byeong-Kon Shin, Soon-Kil Cho

Experiment & Research Institute, National Agricultural Products Quality Management
Service

Glyphosate is a non-selective herbicide widely used in agriculture, which accounts for
over 60% in the global market. Despite high necessity of simple analysis methodology,
its zwitterionic and water-soluble characteristics often make it difficult to analyze it,
especially in agricultural component. The standard method used for determination of
glyphosate requires laborous extraction steps such as derivatization. Herein, a simplified
and rapid LC-MS/MS method for determination of glyphosate is described. The method
enables the analysis of glyphosate without derivatization and is successfully validated in
grape, strawberry and mandarin. The residue was extracted with acidified methanol after
adjustment of water contents of target samples, and then analyzed by liquid chromatography
tandem mass spectroscopy(LC-MS/MS). The LOQs were 0.01mg-kg™' in all commodities
and recoveries ranging from 75.4~108.0% were obtained at each concentration 0.01mg-kg ',
0.05mg-kg™!, and 0.lmgkg™' with relative standard deviations(RSDs) ranging in
0.6~10.1%. This method is very promising for application in determination and routine

monitoring of glyphosate in agricultural products.
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B AR AHA AuzMEQl @ 2| (Acanthopanax sessiliflorum Seeman) < A
4% Fluxapyroxad, Mandestrobin, Myclobutanil, Penthiopyrad®l st ZH&5A4-2 149
Sto] FrEESEAR 9 woke] ek BUHE St 7IRARE AlSohaiat 35kl
th Al A= ESAHFALE 15.3% W32k, TEAEZY] 40% A3, uto]
SE2HEN 6% ¢, HE L u2tE 20% FAIE ZH2E 40008], 20008H, 15008H, 2000H
54“3}01 T 50U FE TR 38] FAAE Skt A4S AlRe el Lol
AA53) sl on, 45te o ZtulE (U7t 7% TS B8 A 22 ARRSHYTE o7
I & 401:11]-4 A= 2% 0.0lmg/kgel o, 3482 0.01, 0.5, Smg/kg +=2.2

S, 40 BE 5E2XTHY IAE HERAE ARG e W U] s
-8 2l 70 ~ 120%5 WSyt o4T] & Fluxapyroxadi’l ZE23-2 0.05 ~ 1.80mg/ke,
Mandestrobin®] ZFR2F2 1.46 ~ 6.60mg/kg, Myclobutanil®] ZFE2F2 (.89 ~ 2.48mg/kg,
Penthiopyrad®] ZH7F2 0.07 ~ 1.84mg/kg O] AT 49FA] D5 AbzokeF gl Sahof| g
of THLF IFFo| o= dde eI o] AIE v o2 AW A At
=% egu]of tisto] AtAl 49841 Q] X587 1% ut )t PAARS 7| Aol /-85t
ArZ Z8E 5 Sls JoR wdHoh

NIER b=y
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Residue Assessment of Veterinary Antibiotics in

Manure-based Composts by Different Stages of
Compost Production

Oh-Kyung Kwon', Song-Hee Ryu?, Sung-Chul Kim?,

Young-Kyu Hong?®, Jin-Wook Kim®, Won-II Kim*

'0JERI, Korea University, Seoul 02841, Korea; 2Chemical Safety Division, NIAS, RDA,
Wanju 53365, Korea; *Department of Bio—Environmental Chemistry, Chungnam National

University, Daejeon 34134, Korea; “Eco-Friendly Agri-Bio Research Center, Jeonnam
Bioindustry Foundation, Gokseong 55710, Korea

The amounts of usage for domestic veterinary antibiotics in 2018 were 961(487 for
pig) tons and what was mainly sold during last 10years was those of tetracyclines,
penicillins and sullfonamides. While veterinary antibiotics are used only in a part of the
dose administered, the rest (70-90%) are excreted as urine or feces. Residual antibiotics
enter the adjacent agricultural environments by spraying manure-based composts on
farmlands and lead to secondary pollution. Therefore, it is necessary to develop the
technique for post management such as regulatory levels of antibiotics in the agricultural
environments. Establishment of safety management system through residue monitoring of
toxic substance, risk assessment and development of mitigation technique is a global
trend. The objective of this study is to compare and assess by different stages of
compost production the amounts of residual antibiotics such as tetracycline group and
sulfonamide group, which are known to be frequently used in Korea. Pre-treatment with
modified typical method using buffer and SPE showed the recovery of 72-90% at ppb
level, RSD less than 10% and the limits of detection (LOD) was 0.05-0.24ug kg
Monitoring of antibiotic residues was performed under this pre-treatment method. As a
result of analyzing antibiotics in manure-based composts by different stages of compost
production, the residual concentrations of selected veterinary antibiotics tended to

decrease in the order of raw materials and products.
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DA = Fenpyroximateo| Xt22f

ix

Mo

stotat, M

L,

A

FEIEZHI0|2

A5 A fenpyroximated] XHR-59F5]-8-7]<(Maximum Residue Limit, MRL)< 39 &
9] Fik=Eol 5550 1ot ghatol tigt =W ZhHR-sofs]- 87| 55 o] A Ytk
o] A2 wHitofl thet fenpyroximate?] HPAARE7](Pre-Harvest Interval, PHI)-&
Mzo] AAs7] sty AEY BAL AAstch whte] ML 7|7 & 9-10€9
fenpyroximate MWL xSk ZhRg2 F7ISHTh Aol ARSRE oAl &
SHso Al Az, HuiE I e YASRF 5% AdeshA el AHSH(EEHE: 46-4%

11622 20008 3l415te] AFL7)% GLEHGT, oA Aol $8Y 71202 40

ol

£ AFESIR O, acetonitrileZ F+= —T— methylene chloride 2 1=‘HH syringe filter &
LC/MSMSE AHgste] 2A45H1 T, FFeHAlE 0.01mg/keol At F22] AlRo] g=gst
AE ZFoto] 292 SuHRoR A2sto] A2 Fit A48 ZARAR 87.7~99.7%, 4
AR 81.8~102.1% Hlgon Ba ot 10% vlgto]ich,

IIEER char=serner
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Fast and Easy analytical method for determination of
Ethylene oxide residue in Sesame Seeds by GC-MS/MS

ChaeUk Lim", Hyejin Park, HyoYoung Kim, Sujeong Shin, Hyerim Yu,
Byeunggon Shin, Soon-Kil Cho, and Sung-Hee Hong

Experiment & Research Institute, National Agricultural Products Quality Management
Service

Ethylene oxide has been banned in Europe due to carcinogenic potential but was
detected in Indian sesame seeds as well as organic last year. 80% of Sesame seeds
consumed in Korea are from india. To check safety, A GC-MS/MS method was
developed for the analysis of Ethylene oxide in imported sesame seeds from India. A
simple and rapid sample preparation technique, based on methyl tert-butyl ether extraction
and dSPE(150mg MgSO,, 25mg C18) clean-up was used for sample treatment. The limit
of quantification (LOQ) of method was below 50ug/kg, and the correlation coefficient

(r?) of matrix-matched standards were > 0.999
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100.6-115%2 -G-ast Y-S Bch 2hqsoF 24 Auf 4

¢

i

0:;

P

]_

ol
OI
Hox@ o

)

l

o 2

g
N O{N
r\l
1o
ol K
o
214
ofN T
2
44 du 40 Hu

o
4
©
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A=A A} © E-mail, noh1983@korea.kr
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Azoxystrobin At43iN|o| BFZCICI |G F XREM

Azoxystrobin strobilurinA] A+A2 HAZ7F Y% A
2 EokGE R ot JiEERlon, d5u A2A e ot}z,_‘x_e aff A
I Ao A|, FAMYSASH, ZAFE /g2 Aesty H2dE —4
Ao hFsHAl ARGE I Utk 2 At 2 Al A1
o] ZHf| &1l Sl= YT | Yl S S azoxystrobin®] IHE/dS Y
5 Ar ¥ HAANETIE HAY 7IRARE SrEStaAl Y QITh Al A=
azoxystrobin¥} dimethomorph 23(8+15)% YUA5SHAE 2,0008] 345t = 200 L/10
a2 A FH(SEPd 40-30-21, 30-21-14, 21-14-7, 14-7-0)°f 7€47+A 33] 4% & 5
shof g 4o /\li— Xﬂﬁﬁ}‘ﬁ Asoks 246kt ARset 42 LC-MSMS& &
PYot L 24 HF3A (Method limit of quantitation: MLOQ)+ 0.01 mg/kg®| AT,
sre ot | el & azoxystrobm—] 3482 86.8-95.5% (CV=3.3%)2 ZAHEAAAIS
ES
o

oIn

F

Fot7]o Aottt 7|l S azoxystrobin®] ZHiRFZE 0.06-1.16mg/kg
2 el doll st AET AlFFLSF ARl =T

Z Al o] : Azoxystrobin, Watich7| Sl S, ZRE

A=A A} © Email, woojiny @dsbiofarm.com
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oty & AR Boscalidet Mandipropamide| X8 w7}

(F)2A7|8T4 DY

Y= S2yetol A AFA DS Ao m A Folfer Y5 A G7kA] AfufR|Go| <
A3 ek 28y 201949 5oF5]-&E A =S I A|A| (Positive List System, PLS)7F
AP o] whet 2HR5-87]% ] sl diste] XhRE5]-&7|0] 0.0lmg/kg O &2
dZAgEo] A T5H sofo] HET Yile B Yol ZH2 YA o7
7o)t}

olof & A= Yo Y, AdFFoly 59 YAo AHEE £ A= AtA
Boscalid ¥ Mandipropamid®] 22448 A5t SUEE5E 27 U AE59F9] o
A4 3"]7]“‘:'; gt 7|22t R R E-85HaA} okl

EZA S AFEEAR = A HEZA A =7 3]‘ on] AleEekl Boscalid 49.3%

A5} % ]E 1,5008H, Mandipropamid 22.59% H/}3HA|E 2,0008] )4 ste] 43+ A
79 Ao 33 AFAHYSA AlF-sete] @| A&FHA (Method Limit of

Quantltatlon, MLOQ)+= 0.01mg/kg ©| o 3|4 ] ,% Boscalid® 3% LOQ ¥
X 2522 5202 Mandipropamid®] - MLOQ 10MLOQ 222 7}z} 56k o

2 $£dotdnt 2 A5kl Fee Mandlpropamld_] 749 88.2~101.9%°]%1 2
Boscalid®] 7% 82.6~98.9%% Sa3%t 34 HYS Ve

BoscahdJ e 0YAF 0.72 ~ 0.75mg/kg, TL2F 0.37 ~ 0.39mg/kg, 15¥€3}F 0.23
~0.25mg/kg ©]%1 2™ Mandipropamid®] ZF-2 0¥ 2} 0.54 ~ 0.62mg/kg, 7=} 0.3
~0.46mg/kg, 1592} 0.19~0.31mg/kg 22 F A|g%eF B AAH o7 ZFAast= 73
Fe B

ol2igt AL vpg oz arof thoto] Boscalid®] HAAE 7S A ES&7|=
Ql 0.6mg/kge 1Lesto] = 14U A 33 HPA 22 FHsF% 20 Mandipropamid+
25187152 1.0mg/kg 02 A4 9 ARSI IES 5 7Y A 33] HFAE R F
A5kt

ZFA|o] : P, Boscalid, Manpropamid
JAIA A} ¢ schai @atnt.co.kr
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42 F cyflumetofent CHAMK| B-1 ¥ spirotetramatit
LHALK spirotetramat-enol2| EA WXIHZ

YR HMAR' XAF' Abd Elaziz Sulieman Ahmed Ishag', &1&"

g F 542 7S 571 SA Al AFESHEAU AFRAFH 59 Y= 2o o5
A 2R 7HsAd 0l Slof, AH|ARY] Bk s aet QA SEE Q9 b T o F o]
Fooith A AETHY 242 F Aa871%0] 0l4HE Sofol telNE MRk
ok AH N AS7F 1 glon], APAY dEo] SEE AlFH2 AT wat
ASS &l A  A=/dS SHotn Qlrt meba 2 Ao = AFAW FSol
=% cyflumetofend}t THARA] B-1 ¥ spirotetramat®} THAFA] spirotetramat—enol2] £
AHE FAhE 580 H-8ot] AP nAE S-S ottt 249 - ZH2Ee] Ay
HEA

o
e olgstdlon, Alme &30, HiAAL7], §a7], Sf 9 AT 552 tix
/\]ii AH&SHe T BAY g 9l A=grmo X‘]EJ:"]-Z“ 11/\4]/\'1 Aoty 4 Hde s

shlstil o, 24472 AFA= 25 0.01mg/keol it s Al H&THA
1HH, 108 ¥ 5081€] 370 H= pFoA 38kRo R YPstilon, F47]7]= LC-MS/MS
£ o]&sH3ith Cyflumetofeni’—} AR B-1 & splrotetramati’—} tARA] spirotetramat—-enol
9] 3]4g Aite 2R 5% BF 3 BE SEolA F5g 70~ 120%, HolAlS 10%
o|hE THEohe AE UEhdlth o[4fe] g Bol 2 dAolN adE S4AkE T
cyflumetofen} THARA| B-1 ¥ spirotetramat®} THARA| spirotetramat—-enol®] ZHF24
He Add 2 4A848e g2 4 o] #2258t RAYHeRE A8 Thssirtal wt
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Safety use guideline of terbufos and its five

metabolites in minor crop coastal hogfennel
(peucedanum japoincum Thunberg)

Yeong Ju Jo', Geon Doo Byeon', Jeong Yoon Choi’,
Syed Wasim Sardar’, Jang Hyun Hur"

'Kangwon National University, Department of Food Biotechnology and Environmental Science

Coastal hogfennel (Peucedanum japoincum Thunberg) has been reported to have
excellent pharmacological effects, such as immune function activation and anti-allergic
action. However, in order to control the damage caused by slugs during the cultivation
period, a field trial of terbufos an organophosphorus insecticide was carried out to
register terbufos for coastal hogfennel. In the study, etofenprox.terbufos 3.5 (0.5+3)%
was selected and mixed with soil (4kg/10a) before planting, and harvested on days O,
7, and 14 from the first harvest day (0 day). Terbufos and five metabolites (terbufos
sulfoxide, terbufos sulfone, terbufos oxon, terbufos oxon sulfoxide, terbufos oxon
sulfone) were extracted by QuUEChERS method and were analyzed by LC-MS/MS. The
method limit of quantification (MLOQ) of terbufos and five metabolites was 0.01mg/kg.
To verify the accuracy and reproducibility of the analytical method, a recovery test in
triplicate was performed by using two concentration levels (0.01mg/kg, 0.1mg/kg). The
recoveries of terbufos and its metabolite ranged from 70-120% with the C.V (coefficient
of variation) less than 10%, proposed by the Rural Development Administration. The
total residues of terbufos were calculated as the sum of the residues of the parent
compound and the metabolites, the maximum residual amounts were 0.58mg/kg, 0.45mg/kg
and 0.36mg/kg on days 0, 7 and 14, respectively. According to this study, the safety
use guideline for terbufos in coastal hogfennel can be recommended as if soil is
incorporated 1 time before the plantation day, then the MRL (maximum residual limit)

can be suggested as 2.0mg/kg, three times the maximum residue of 0.58mg/kg. At

A horzserarery|
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present, the estimated MRL for coastal hogfennel is 0.05mg/kg, which is a temporary
MRL valid until 2021. Therefore, it is considered that this study can be used as basic

data when setting MRL for terbufos in coastal hogfennel.
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Improved analytical method for determination of
captan residue in green pepper by GC-EI-MS/MS

Hyejin Park’, ChaeUk Lim, HyoYoung Kim, Sujeong Shin,
Hyerim Yu, Byeung Gon Shin, Soon-Kil Cho, and Sung-Hee Hong

Experiment & Research Institute, National Agricultural Products Quality Management Service

Captan, known as broad-spectrum protective fungicide is base-sensitive and unstable
compound even in acetonitrile. It tend to degrade in the presence of basic compounds
(at higher pH), and often present issues in terms of recovery from the matrix and
precision during analysis. In this studty, an improved gas chromatography tandem mass
spectrometry method was developed to determine residue of captan. Captan residue was
extracted with methanol containing 1% formic acid, SmM ammonium formate from
pepper. The analyte was then determined by gas chromatography tandem mass
spectrometry using a DB-5 MS column. Reproducibility in quantification was largely
enhanced by minimization of adsorption or thermal degradation of analyte during GC
analysis. Mean recoveries generated from pepper sample fortified at three levels in
triplicate ranged from 78.0-99.0%. Relative standard deviations (RSD) were all less than
10%. As no interference was found in any sample, the limit of quantification (LOQ) of
methods were below 10ug/kg, and the correlation coefficient (r2) of matrix-matched
standard was > 0.995. The proposed method was reproducible and sensitive enough to

determine the residue of captan in pepper for routine analysis.
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Y FHAEo2 5=% boscalid®t fluxapyroxad, hexaconazole, pencycuron,
pyraclostrobin, thifluzamide®] gt G HF ol wE Alo]d 3 Hside B7Iskt
I A, g1 dAFYAR ols fREE ofle B3H AEl T boscalid,
pencycuron®} pyraclostrobin, thifluzamidew S4E2 ZF9slAdo] tl$ E2 7oz
sRolE R o}, fluxapyroxad= 0.016mg/kg?] 71 SHQIE|%3L, hexaconazole<>
0.014mg/kgo] ZRIE St HEH Wi B5F A AHE MRLE 23] gttt &
A A= o] 9= fluxapyroxad?}t Hexaconazole TMDIQ] %ADI+= 38.1%2} 34.6%0] 0,
FLolA e %ADI 7] == 242E 0.177%2F 0.124% 2 #=A] &Skt TebA, g9 o3

g AIE sl AMSEE olF A ARG ol w2 o] SlH ik
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Residual Safety of Dithianon as Fungicides for the
Prevention of Anthracnose on Korean mint

Yeong-Jin Kim®, Sung-Gil Choi, Young-Sang Kwon, Song-Jong Wook,
Jong-Hwan Kim

Environmental Chemistry Research Group, Korea Institute of Toxicology, Jinju 52834,
Korea

This study was conducted to investigate residual characteristics of Dithianon among
minor crop Korean mint, evaluate safety and use them as data for expanding the
registration of pesticides. The test pesticide was harvested after diluting Dithianon 66%
water dispersible granule(WG) 1,500 fold and spraying it from 30 days before harvest
to 0 days before harvest. Standard calibration curves were made by matrix matched
standards and their correlation coefficients were higher than 0.99. The method limit of
quantitation (MLOQ) was 0.01mg/kg, and the average recovery rate was 87.6-118.1%.

The converion residue amounts of Dithianon at 30-21 DAT (days after treatment) were
5.43-5.53mg/kg, 30-21-14 DAT were 16.90-17.43mg/kg, 21-14-7 DAT were 22.77-23.47
mg/kg, 14-7-0 DAT were 50.66-69.39mg/kg, respectively. Residual concentration of
Dithianon in the crop was increased as spraying more closer to harvest day. The
equations of biological half-life of Dithianon were y = 57.7676e %> + 0.2926 (half-life:
6.4 days) by using First order kinetic mode and y = -2.3647x + 50.9570 (10.8 days)
by using Zero order kinetic model respectively. Therefore, the biological half-life needs

to be calculated with the optimal equation to predict.
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MMM XHE QD|XKSchisandra chinensis)ol| CHSt

5050| OHHALGIIE M

oITH", OIFH, ANY, USH, UWY, AU, THS

ZMY, A

’

olo
1%

EOOH| &=

rx

WA 2 2HEQl Q@ U|ZK(Schizandra chinensis)= Z-# I Magnoliaceae)2] ¢ &
UF = O €9ufE et e AR 7R A oAb g

ot
2
AT AT YT A 71 9 32 2ha gk dhof 22 o|Boltt. Hujk 7]
&
=

o ol o
BoOR o2

F= " AAFE 9A sh= dlo] 20, A= A7|% Qo
A= LU|RK(Schisandra chinensis)ol tigt ko] FHALE 7]& AL {6l
Myclobutanil, Buprofezin, Cyflumetofen ¥ Pyrifluquinazon®] $H-4% 5oFS AR5}
=2 AlD-S 5T Myclobutanil 6% WP+ 79 7+ 33], Buprofezin 4% SC,
Cyflumetofen 10% DC ¥ Pyrifluquinazon 10% WG= 79 7+2 23] X2 & dA] 55+
stttk 7HA At flol 094 A2t YRS FAFIL AXR7|E o885t 65T =
347 AZAFLE Y 59F 5% Acetone % ¥ Dichloromethane 2 2|5t
SPE cartridgeE °©]&dte] A & LC/MS/MSE EA45t4th ZE o ofsh
LOQ(Limit of quantitation)2 2% 0.01mg/kgl 2 A3} Tt Myclobutanil®] 3]4&
L AZ u|RFoA 71.7~89.6%, A 2 U]Xof| A 86.1~114.0%°] %1 1, Buprofenzin® 3|4
8 Az Ut A 73.4~93.9%, A U]} A 79.8~105.1%°]3%1 &M, Cyflumetofen
o] 3|4g2 7R Qu|RtoA 88.8~1183%, A L0|AtA 77.9~114.8%°] 9] th ETH
Pyrifluquinazon®| 3|4&-S Ax 2 u|xpof|A 73.7~98.8%, A 2.0]xFo| A 94.1~102.7%% T},
Myclobutanil®] 71z 2 0]RF| A 9] ZER=FE 0.06~0.52mg/kg0] 2L A 20|12} 0L A *j2]-
oA 0.09~0.17mg/kgCl %11, Buprofenzin®] 7% Q0]&}of| A o] 772 0.50~5.35mg/kg
ojx A u|x} 0L A2 FoA 0.46~0.94mg/kgo| 321, Cyflumetofen®] 7% 20]x}of
Aol ZHRE 0.03~1.23me/kgo] 2L 20|} 0L A 2|0l A 0.19~0.23me/kgol %120,
Pyrifluquinazon®] 72 QUM o] ZgaFe < 0.01~0.21mg/kgo] 1L A L0]Z} 0L A A
oA 0.07~0.09mg/kg Tt olH AT Aib= AWA 25 QU|XN(Schisandra chinensis)
of gk Zbesotel M B7HE AT 7|2AtRR E8E Aow woHE

o/
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A AAA R 5H A ARSEI Y= 5oF SAE H/dol thste] a3t
TAIE of7Ista itk I & olitetd s AE RUATARA S Aok Yt
FDAOIA At 45 =2 AMSOI7FE BhE 2184 Qbxgh S4 ot webA] o]itated
27F o83 AMte] bRsek Agauel vgge] Wl 5, de d MEE 59
FAFIEE gRlotat ot Atatol] 7|EF o R oS ARt o]Akstg 445 0, 15,
50, 100mg/L =222, X 2AIZR- 0, 5, 15, 30 222 AHS XJ%%P E} ESF o] A9
S uigo R AR x2S AAsta s7tol tigh dA8-S Sl G227 (200) 04 7
O, 1, 3, 79)5¢t BakolwA bR vlaet FAF7HE A AATsH D} 1 A3t 8%9]
Bk AlA &&-E 308 2ol 0, 15, 50, 100mg/LoIA ] HZHE-2 22~72%, 29~79%,
30~86%, 31~84% ©|Ath. ol4tetg o A2fto] 2T U & ARt dybAlTtol
o AA FEEUen AH7|tol met Fret Mo Fe fojulgt Afo| 5 Holx| oF
oreh old AN FA o]AkstE 44 50mg/L, 308 FEoA Abke] S wshAl7|
A FOHA 5ore] MRS I 4= JISiTh whebA o AFE FoliA &l 1be
S AA7 e FHF7HE FolA sl @A LS FoRH FAEY A 2
7ol & 4 e Jler wddh

&
F{E
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of <l = H 5 & sAE] FAREA] o
T2 g RE B REM sAE F 59 bde]l= MRL A4, ZYEE 5 A
Aoz zh e nt. 2y EY el = @A BET Aot EY F 5
AT E HeliA BYER A5 B3 dolto] Basty, ol wel EQF F 5ok
HREE Aot 24T o Sl A0l astt ofd AFoA = EY F et
TUHHE Y3f 164352 5okS th4t o2 QuEChRES 7|8k BAH S AA5lo] vl At

Aok WA, FALHS AH57] 98 AOAC 2007.01¥H 3} ENI13562-S Ads At
AOAC 2007.015-& 20~83%2] *52Fo], EN135628-& 63~85%2] *52Fo] 100%0] %3t
3]& Az} Uebgth EN 13562 ¢] PSAQF PSA+CI8¥# oA RSD7}F 10% |5t}
9%=2 7F¢ 9435tk 31487 RSDE 3PS ol FAYHOoRE ENI35629
PSA+C180] HA3gt Z o7 ARt} thao 2= FEUHE AHstr] flsf o] o
2 27 EYE tgd o2 37F4] QUEChERSH-S H|2 gt 23 modified QuEChERSS]
59Fo] 82, 90%2 AOAC 2007.01(75, 69%), EN13562(83, 84%) Bt} 7P & AvE o
Efioich JefA 2EYH 2= Modified QUEChERS7F 4% Al o2 ot 9t uf
2t U 5 IRe RUEPE At 5o oM A A Ao R S8
4 911 obg ol BAHL Modified QUEChERSE #Hete|t] HAdhH o 2= EN 13562
Yol PSA+CI80] Adgt 71 o= wohe
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AMHH THH EHE A F Kresoxim-methyl2| Zta EXA

O|X|2* O|&Y, AXIL, ZMo N MHRE
Jiho Lee”, Kwanghun Lee, Jinchan Kim, Seok hyeon Kang,
Rak do Ko, Woo Jong Shim

Bio Technology Division, Korea Conformity Laboratories,
8 Gaetbeol-ro, 145beon-gil, Yeonsu—gu, Incheon, 21999, Republic of Korea

Kresoxim-methyl< strobilurin AlE 2| AA2, At v, Q0] 5 thsh 2HEofA
e, YAy 59 Yol WAsH ] ol e AFEE A it A e A A4
A

-

ﬂH
1-N'
>1

228 2otato] ofejs| ol E2H o)A HelS FEoleks R ALGE o,
A3hE, 91, 27] 5ol Haprh gtk ATE AWA AR, okg A%

_l
I
o

ol A3 U] kresoxim-methyl®] 2F2 EAJS mhotsle], g 2HE U soko] 2125 87)
= U QPAARE 7] Aol J2lo] Qlth

Aol AR5 2FA| = kresoxim-methyl 44.2% BAFTSHA| R, 3,000 Hi ]4jste] 43 A
7|02 50/4044 A=t 50/40/30€ At 4073072197 A2 30/21/1494
AelTtoll Zkzk 23], 33] A elsktt. 478 F A (method limit of quantitation; MLOQ)
€ 4= ¥ A AR 0.0Img/kgollen, A7F #9 0.005-0.2mg/LAA A g
A= 25 0.99 oot

A4 B9= AR 9 ARAR 27 ol AlR8] AR =S ste] &sHA uhafiet

A &5 10g 7ot 50mL &9 tubeoll ¥l Ceramic homogenizeret &7 acetonitrile
10mLE 7I_t —7— 123F A¥s| Y 5%t o] F, MgSO4 4g, NaCl lg= 75k

=7+ AEs| 2"staL, 4,000rpm —-C,\—EE 5E7F YA BT AFS O 0.5mLE H 5}
acetonitrile 0.5 mLE @i Z Aoj& & 2uLS LC-MS/MSo| Fdstich

24 4352 HOM 10 MLOQ ¥ 50 MLOQ =04 34he 5|8 Alg 2 #4<t
73 A (50 MLOQ =0F 8))-& AAISH Ax}, YA R eF ARA|RO[A Q] kresoxim-
methyl?] 3482 70-120%% THEst, FEHA= 10 U]gholgict SgH BEAHS

WEEH (her=sopaery



L | 2 (BHR & O[2te) I ¥

Az

o2 XgAlR B4 Al HA R A9 1}%%*—: 0.07 ~ <0.01mg/kg ©]%

A BoAe] TS 0.10 ~0.12mg/kgo] ik A vigoz 4o 1’413}
kresoxim-methyl®] ZF55]-87|&3} QFAARE 7| Ao f-&3t At 2 &8 4 QL

BRI

m[o £

FAlo] 1 A, AR5k, Kresoxim-methyl, £2%4 Aoz, 5R5187]%

A A=A . E-mail, micai@kcl.re.kr
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g 2 B9of| IE Methoxyfenozide?| THRE/

r+
OS'#
fufo
=
Kl
ol
k1

= Halo} Qo] whE Methoxyfenozide 21% FLO] %

F5oke K HIEE fItt 71 2AtR R EEIEA ARAIE S —’,1‘53,“8]-9& CAlEE
QFH AR 7|20 &5} Methoxyfenozide 21%S 20004l 3]As5te] 9o Qo 435
7[R0 48 219U MRE 7Y HH0 R Auslgy, 99 Hell 55 4
T 30Y AREH £5 7d A7 7Y Ao /\]_:'—'—56}_51\]:]_ —?—04 At gejof ﬂ@
Methoxyfenozide?] HH3Hl+= 25 0.01mg/kg®| S} AgetA oo} 508 4=

bt rlo X

o e 19

I o

’

A} Bl 3]48-2 7+7f 73.0-88.4%2} 92.1-100.7%

245 %ﬁi :B‘J#% HelE Btk 9 ¥9] o IRFS 2 21-149 A 0.83
mg/kg, 14-79 A 3.39mg/kg, 7-0¥ A 18.08mg/kg &2 Uehton], 9o #ao] 2y
e 48 30-21¢ A 0.02mg/kg, 8 21-149 A 0.02mg/ke, 58 14-79 A
0. 03mg/kgoi el 9 o] ARTS DA gt 250 s 2R RSt
S}, Methoxyfenozide| 57373 AF/d0] oby 7| wiZoll &4 o *hFgol £

ﬂoﬂ glsf ol ttFste] e Ae ¢ = UMk

ZF A o] : &9, Methoxyfenozide B4, AEA

A=A A} ¢ E-mail, kang9504@naver.com

S ey 115 |



£

20214 (ADUZ MR HI|5Y U EAELES) ]

= % Buprofezini} Tebufenozide?| Xt EA 4

3L ME

o] A+ yehs dujet W2 =Asta 747t ¥t § o7 7H35kgl2 o buprofezint
tebufenozide®] 7545 FHotL 7HAISE AHESH ] flote] 235k Buprofezin
(12% WP)Z} tebufenomde (8% WP)E ZZF 1,0008] 3]45te] 8 7¢ A 10¥ 7t o=
7|5%0] 32l 576g a.i./ha®}t 384¢g a.i./ha® 33| AFESIETE 485 LR 2410f A
SESHFo] 15%7F Hl 22 AZg & 2ASIY T U= ||, o), A7|do)d d=Ed o)
A7]eolgh d2Heogtat © 3 buprofezin} tebufenozide?] A A= 25 0.01mg/kg

ojglen, 3l4& AlgL LOQ, 10LOQ, MRL soflAl 3Yotgict. U, ||, o), A7 |d 0]y,
reEido|y, Arjdo)g erelvo|gtat © 5 5482 buprofezin® H-$- 242 97.2243.75%,
92.03£3.22%, 96.56+4.70%, 90.18 £4.11%, 94.48 £3.06%, 94.12+5.32%, 99.43 £3.09%,
111.72+3.01%°]11 21, tebufenozide®] 7= ZZF 98.95+£6.93%, 101.58+3.37%,
100.15%+3.19%, 98.54+3.31%, 96.78 £4.16%, 106.59+3.98%, 105.38 £2.65%, 97.56 +6.52%
olitt. utet, &ul, Wu], Ar7IAud, dFdud, F buprofezin® FHRERE ZH2t
6.30£0.05mg/kg, 0.51£0.02mg/kg, 0.06+£0.00 mg/kg, 0.21+0.0lmg/kg & 0.19+0.00mg/kg
ojglovt Mr|wu|gt, un|gat | F MR FRA njgto]qith U, du|, wo]
A7 u)g, dEdu)g, A2yt S tebufenozide?] FHEF2 ZHzF 15.02+£0.36mg/ke,
0.47+0.01mg/kg, 0.06+0.00 mg/kg, 0.23+0.00mg/kg, 0.18+0.01mg/kg ¥ 0.01 £0.00mg/kg

ojR ot A7t © F AR APRtA vlgko] gl vehe] &0l wE buprofezin
o] &, o], A7|du|er} dFAn|gro] gt 7FAlg~= 22 0.08+0.00, 0.0140.00,
0.3£0.007}+ 0.3+0.000| AT}, Tebufenozide2] ¥ U], A 7|dulgt, A= u]gtof st 7+
A= 242 0.034+0.00, 0.02+0.00, 0.01+0.000] oL} wojo} Huiu|gofA= 2%
0.01 mjgto]qiet, Uehs dujot wn|2 =45k IPgollA] yetol ZRohes 52ke] tjfio]
AAE G oY, Yoz 7hgots PN e Fdo] ] TAasti

F A o] : & 75, buprofezin, tebufenozide, ZHF-52F 7IaA
A} A=A E-mail, kskyung@cbnu.ac.kr
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Ct2] & Tebuconazoled}t Trifloxystrobing| & £/

t}eff 5 tebuconazoledt trifloxystrobin®] ZHs E/442 t9¥517] $15+e] tebuconazole
+ trifloxystrobin (30(20+10)% SCE QFAARE-7]=0f <=5ke] 2,0008] 343 5 242t 15
g ai/l10a%t 7.5 g ai/10a%] oFFE oA Ax LS Zelste] 4709 *2]71(40-30-21,
30-21-14, 21-14-7, 14-7-0)°f 3%] Z=ZsIAth A= & HFZFES LC-MS/MS2 &4
Sttt} thell 5 tebuconazoled} trifloxystrobin®] A &A= 2% 0.0lmg/kg ¢ 2,
LOQ, 10LOQ, 50L0Q oA 33t 5|48 242 97.24+3.9%, 107.4+8.3%°] ATt
thel] % tebuconazoled} trifloxystrobin®] A& Ek—f} Z¥7¥ 0.19-1.59mg/kg, 0.04-0.63
mg/kgolfl o, B 8 ool LRoto] AxESt A|FFY T ROl =t

Z A o . tf2ff, Tebuconazole, Trifloxystrobin *HF+573
A=ZFA AL ¢ E-mail, kskyung@cbnu.ac.kr
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Ztap Z+ 712 E Z thiaclopride] XtE EA U 1A 4 AS

4 4 7HE 5 T HREAEE Yt 7HAIE AEsh ] Yot thiacloprid
(10% SC)& FHAARE-7]<zol wet 2,0008] 2] 45t —/F-ii']' 4%@_77}%] 10Y 7H4 2 2 33
o > ] Z+ 7F8-% % thiacloprid 2]
RS LC-MS/MS2 459 oo, FEetAl= 0.01 mg/kgolfﬂt} o 4 EE 5
LOQ, 10LOQ, MRL>0]|A] thiacloprid®] &|4&-2 72.51-118.72%°]%1tt. 7, ZH=Y
o], ¥bAAl, 27+ % thiacloprid®] ZHH2RS ZHzF 0.08+0.02mg/kg, 0.07+0.02mg/ke,
0.08+0.01mg/kg, 0.09+0.01mg/kgollot, 7He] 71aof w ﬂmaﬂo] uAA], 27t
o] 7FgAIS= 242 0.75+0.07, 0.8340.14, 0.95+0.170]%1ch. 48+ & o] ZF3H= 5
ok 7ha-& flall AL H7]E SAlolA 59.28+£15.36%7F AAE R oW, YX]= Al
A5oke] Fold 5Hdor YHo| XFote Aoz wE o

Z A o] : 7, 7=, dinotefuran, 59, 7M5AS
A} A=A E-mail, kskyung@cbnu.ac.kr
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Residual Characteristics of Fungicides Carbendazim
and Diethofencarb in Schisandra Chinensis Baillon

Dong Kyu Jeong’, Won Min Jeong, Hyeon Hee Kim and Dong Yeol Lee

Anti-Aging Research Group, Gyeongnam Oriental Anti—Aging Institute, Sancheong,
52215, Republic of Korea

This study was conducted to investigate residual characteristics of fungicides
carbendazim and diethofencarb in minor crop Schisandra chinensis Bailon fruit. The
mixed formulation fungicide was sprayed three times with different treatment dates
before harvest. Harvested samples were dried following custom processing. Pesticide
sprayed samples closest to the harvest date were residue analyzed in fresh samples to
calculate processing factors. The method limit of detection(MLOD)s were 0.01mg/kg in
dried or fresh samples. Average recovery rates were 82.2 - 109.7% and 95.7 - 103.2%
for carbendazim and diethofencarb. Carbendazim residues were shown 2.40 - 46.04
mg/kg and 7.30 - 7.88mg/kg as dried and fresh sample, respectively. Diethofencarb were
detected in the range of 0.29 - 24.56mg/kg and 3.80 - 4.31mg/kg as dried and fresh
sample, respectively. Residual amount of carbendazim and diethofencarb in the crop was
increased as spraying more closer to harvest day. The pesticide residues in processed
samples showed higher than the fresh sample in the same treatment. The processing

factors of carbendazim and diethofencarb were 7.61 and 4.01, respectively.

Key words : Carbendazim, Diethofencarb, Minor crop, Residual pesticide, Schisandra

chinensis Bailont
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THEHHO! ZEOMIGH- Ol 1 His 07 |S0 UASUATI I sTcIY THEOOrET

2]
A & o ARLES 349'}3}57— o5 &%t ek e] wet
2 A BAEE Ul =B 722 0llM ofe] R E =
abamectin 5 16259 IFaore RUE P ES AR #42 4
ZEYS 583519 acetonitrile® &5k QUEChERSH S $-&5te] AAg g &
LC-MS/MS2 7|71 2451k, 2427 16245 5 % alachlor® Fea s44e)
woFo] AEE 2, boscalid7} ST HEE 7 B A& 35S

on, A 2 tetraconazole, chlorantraniliprole, fluopyram §°¢] thil= & 59F
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o Y& 2ag TAFHANA Rsoke] E45ty Y8 T R
z SYE QAT 20209 49, 749, 10¥ F9 P AR
= 5to] azoxystrobin & 162%2] ZHesoks DUEHYSIAM 5U84 AR &
A2 323} NaCl¥} dichloromethanes ©]-85to] - Eul(Liquid-Liquid Extraction,
LLE) o2 Axl2] gF & HA|Z2upe1eju- A7 7|(LC-MS/MS) 2 7|7]&A st
Aot E4A 3 490]= carbendazim 5 7&, 72+ chlorantraniliprole 5 163, 10€
o= Terbufos & 1159 &¢o] E= AUt B A& AHAXHANAN 3542 &
9 carbendazim®| FsE= 3Y 0.234 nug/L, 79 0.209ug/L, 10€ 0.577ug/LZ 10¥
of 7MY =& RS UERS 2020 HEAY U8 Sak TAHAA thHlER

A&% 592 carbedazim, chlorantraniliprole, quinoclamine, terbufos <22 UERG
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AN B8, Bupleurum falcatum)= tlU2]a} thdAy Zo|u], S-epajof Moo Bxa}
o, Foli= 40-70cm JEo| T E7)& 7T Hol gick £ wehAS wu, 37 W
gt Hejoll= AREH I A7 S0f =, oA BE EAlet sHEAl = AHgE
th. Benomyl& A3 & YA B 2 FolA o] 41451 Carbendazim &2 W= of
G718 So= 482 E= HABI} Carbendazime & W3l EA|H o)A+ Benomyl
50% WP (Fetsu|=1)S 33 494 3 T Be|S 7Hxste] BAstgon, A5 &
Sof thgt Benomyl®] 7FHeAIGE whetslr] I8l 21-14-7LA A 2] A 22| 759 AJA]
2L Z7I2 BASHTE ARAR F 40-30-2194 A2t Ao 252 0.34me/ke,
30-21-149A ]9 Z o HHFe 0.38mg/kg, 21-14-7LH A2 o FF
2 0.44mg/kg IATh 21-14-794 YA 2| F-9 o] FFo] 0.20mg/kg 22 A&
of thgt Benomyl®] 7F3Al= 2.20 o]t 2A¥ O B= AR+ Carbendazim© 2
Agtsto Rajsglon), Bayo] 548 AW AT YA R R AXAE BE 801 ~

104.2%% FZotal, A FZeAl= 0.01me/kgo] et

Key words: A3, Benomyl, Carbendazim, 7Fg-Al4, s, A FshA
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Dichlobenthiazox2| 2tZ3}= mWItel XtmH Xo|

Dichlobenthiazox (3-(3,4-dichloro—1,2-thiazol-5-ylmethoxy)-1,2-benzothiazole
1,1-dioxide) 2] 23 ZolithAtet B A A o 5ol #AH BIANE HESEA 24
oMol IREGT FARY o5 e A= WSS 5k, AR S
125te] P& EE AHESIY T Dichlobenthiazoxt= 7] 9@ @427 EYTiAL
=EF FAIFOA 7hEsfol &t M-11F M-32 #5i¥ tha M-1> M-229F M-8
2 H3lE ), M-35 M-42 #3tEs 202 gtote it =t EY 152 AMSeH g
7] ESUAF Al 23 M-13F M-3& A 1-79 Fofl 3L 65%7H] dE5 31,
M-29} M-4, M-8 15-37%7H] /g = lch 28iu Adiet 2821 sl =B &
FARY G2 =B 28AIAA M-49F M-89] 5= ZHE34(0.003-0.02mg/kg)
ojgko| ¢l M-3+ ?l%’— 0] 221 saccharin &2 Q1% o] F7F thd 2R 2aleh=
I M-1, M—22 HgsiRH g2 ESUARE =W =B AUAE ko] At
o] total dichlorobenthiazox?] EGt $A(E-AYE)S F++ 7|5 128€9= 2%
SF4 T} Dichlobenthiazox@] =W w=EoFo] vbztr]= A 1-2¢, Z% 2-11¥€0o| =1
YA FE2AH(ESAA) 7Isol osty FoiE=rt =X Aoz AzbEh
Dichlobenthiazox®] &7|8tA7| 2T 2 (Kree) = 1,622-7,439L/kg 22 UK SSLRC
o] 5/ -2 ‘non-mobile’ 50|31t} Dichlobenthiazox+ B2 7] Eall&| B2 thAt
chEol F2MdS HUFE B eot AT e olsto] WalkehE AHlE 47X &
Fota, Adadte RofehEol o3 Ao g wdste] tiabibzel otk 2 Bk
HAISF T Dichlobenthiazox2 pH 4-9 ¥ oA wt=7] 7t-2sf =lot, & 52
M-12+ M-3& Zof oJsl &3|7F 21 %tt Dichlobenthiazox®] 2HES& EY, A HE
4 9 2|5k o] tished dichlobenthiazox?t M-1, M-22 %253 T},
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o] ﬁ:r’ﬁ: PLS Al & H&Fzo] ARESt ool Bl XhRottrt S48 &5
E71E 001mg/kg Tlr?:-_P 7%‘5‘0] AT FY FHOFSEAY T HE O]
= Al A&tzol| AMgst= Shd 7|zl o
2t AAE A2 —?— 751751}%0] X]'E}% 7]71_}% 7F43t plant back interval(PBI) A &
6

1, 289, 640 k2t AH5E 79
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of EGolA FpoldH 5ok MRde ZAGEA A5 F3Al AlEQlS
wiAke] 771-23 (N35.70631° E126.90175°) v]d-2Alof|A Hexaconazole+Thifluzamide
32+1)% YAIE 4 kg/10a o2 EFE3) Astgnh FA 2A B2 5cm, 15cm
go]g —,‘*}6]—041‘4- o1;<ﬂ ;qa] /\]047]7]-50} oFo X]—;'—ﬂ oz x%x%ir}z,\_s].odq. /\1-2
& et g 1 Sk els) /1S A9 9 Ase dgsiich

Zolg Hesto] FA = 199 AT o] A5 F hexaconazole 2 A4
7 (PBI 6) 0.0lmg/kg, 2897 A2+ (PBI 30) 0.02mg/kg, 6427 A=+
(PBI 60) 0.05mg/kg &2 PBI 60 2|7 A5 XFo] 2 A2 5o A2 & A4
AT o2 522 AA7E S = o] Fod2o] 457F &5t 42 JH = v gl
7] flel® AZHE S5em Zol= Feste] FA F 199 FHT o 45 T AFHE
A1 PBI 6 0.02mg/kg, PBI 30 0.03mg/ke, PBI 60 0.05mg/kgl. 2 PBI 60 *2|7- A3
THFol B &2 Aol 278 A5 ARHE B 2ol shu|gste] A3 X|shE
FHELE7F O 92 15cm F#°] 0.01-0.02mg/kg =21 H]sto] 5cm 74 -8-of A
0.03-0.04mg/kg &2 ¢ #Sth EYol 5=t oawdt G4 £ oF 30 @717 Al
Ao Aol fefrt ZA ¥R ok2 dEjollA XRo] 2AME Y] WiEo 2 AZtE T
2404 Bl H2H wodEo] AHs] WEE = hexaconazole YA|i= 80 a.i/10a

el oFFo e T2z 0.01mg/kg o1 g 7Hs/dol e UsHA.

@
N g
hld

_l_4

b 124 JESRIEEniEY



L | okt (Ri= & ojgrel) |

*
£330, 0129, Ay,

ie)
2
-

e

T

N

fN e
O o
S =
B

agQ

~

~

gQ

1z

T
L
T
rr
=

o
o
ok
g
2
Sl
)
5|
o
i
o
o
i
_|>4_’
i
_<)'£
[
4
L
N
fm
o2
J=)
2
o
oy P
off
<
o
4
ot @
o

O T Ve
o2k
1,
¥
fu)
E .
o
‘
Hu
i
o
o
)
2
H1
[

e

S~
2
ol
ok
8
)
|
o}
=)

o L
2
=2
Sl
o
i)
)
o
o
o
ol
ok,
rr
)
o
N

N

o HY
bt

11T

£ Scm, 15cm®E RSl AA| A2 £ 6, 289, 6442l 22 S T
St h 240 Al Hexaconazole+Thifluzamide 3(2+1)% YAIE SHPHARE-7|s2of wh
kg/10a oFFo 2 EFES}t Aot UAl A & AIA7|7E 5 EGS A|EA 0

YA SHATh ARE AS4Est) 4R 2] A St Belot 2712 Al9le o
ksl

2 A2Z ARESHATE 15cm ZHol2 2ot F4 T 19¢ AFSE o A F
thifluzamide ZHF-32 FA 644 227 (PBI 6) <0.01mg/kg, 28974 ===+ (PBI 30

{0.01mg/kg, 64¥A =] (PBI 60) 0.02mg/kg &2 PBI 60 22| A% ZHHso] &
2 AL 57 Fokes FHIR 5 R0l dAlYA gEE= AlTte] o 4

202 YZHErt 5 cm ZolR F2oto] FA & 199 A o FF F 2R
4] PBI 6 <0.0lmg/kg, PBI 30 <0.01mg/kg, PBI 60 0.02mg/kg2 & PBI 60 #|2|+-
g5 ARl ° w2 AFolAth A4 £ 279 A5 PBI 6, PBI 30, PBI 60 ZHRH e
15cm 7] <0.01, €0.01, 0.0lmg/kg 21| #]5te] 5 cm 204 0.01, 0.01, 0.02
mg/kg S8 FHIA oA HE /579 2pol7h UQlHh o™ zpol= Bl &3t
T A4 3 930 ©YIRE AR AFSe] Helrt 2 A ¥A] o2 AdEjolA 2hR
Fol 2AMEG7] tEo® AZEo EY AHd wdEe] HHs| HwEH=
thifluzamide YA= 2404 40 g a.i/10a2 2 2]ZFo] Zolxr TZE P& %7]0f| 0.01

mg/ke o1 AEY 7FsAol e AT & Ytk

F

ox
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=2} wAsto] Abmebdo] High F8/do] =obA|aL Qlek AR= O] R EAle SAH
= ¥ 7S T A gzl Hs FRsit =2 7SS
o] F7FEAl &2 100% 7| =S Fol sfioF sh7] wizol e Abzol ek 29
FoAol FrhaL & & Utk ERF FF 1% 7 SUE AEAL - 1Ye ToR olgEE
F57He S7toll Wt ofieksE At Hivh ot Rl Sk (e Ao,
etE=2o] 17 FES 9t Akm k] a47F AR AL Q. wWEbA o o) F3
2 =W 75 % AR S HE FellEd skl 4R 3 o AEE 2ANSH
YR FE O S F e et Abg ke F& 27E updsh] ot
AR Fgotazt stk falled iR B o AERARE Hstel SliARR 1657,
TUARR 2557, AT BUEY AR 08-S A AP 42 =W 71l
AE Fl A2 =9 Atm B S EE aBste] wof 32640 2e sk,
ol Atm 59 7IE 9 AN At AAREESAYY S Wk S5 4507 9
ABE AT 2T eUAtR 104 Aol 2 E”I0] 5-87]|Es 2115t HEH UA]
Ot o] & AlQJet ZE AlRoA 7]E olUlE HEE A 2AME T 7]E0] A E ] A
%2 dEEY deol FAHNUL, ofof AlrdRY] Y AE=TF B2 vt S84
AR E QIRE SRS AR olgste] Abmol b s B AR we e A
Aoz Aetshr] sl =7F b AJ&AQl RUE R0l 8+ Hil gty mWeEbA Al
WU ol BT ok = s ErE ARt 2o i A&l AR 3 o

ELEVSEL e

(¢]

Key words : At®, ZHesk 25 A=At

WEE hotzsomer)
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Ag 2 QUEChERSE ©|&3F ETU ZtZA|YH 32
TS, oY, simal’, AFE', MYR?, BEW

ETU(Ethylene thiourea)% mancozeb?] JAMRIEZ T 2442 4 oly, Ex}EFo]
ol LC-MS/MSE #&dl= #=7l @i 24517] 7id=2s 282 d=A3lh
EU-SRMOJA= LC- MS/MS(ESI gl HILLIC column& ©o]&3teo] E435k= wdol 9l
=8 ol 2471710 wet Aol dFe wol o], HRFAZto] ¥2 o]/t
o2t Adgol W Aol Atk mekd & dAtolAd = Alft 3 7 %5 mancozeb?)
jAMHE?]l ETU(Ethylene thiourea) ZHgsoFs £41517] 95t FMOCE 285}
A ekl & LC-MS/MSZ 24513 o, AA Y 2= A7t H-85 2| 48)stal
A& esA 24 4+ IES QuEChERS(Quick, Easy, Cheap, Effective, Rugged,
Safe) & ©]-&sto] ZFFAIAY S sttt Eet idayt 9 3laa2 BEA5H] flst
o] D4-ETUE AHES R EEESEAH S L-8otith 2502 Al 5g° OWEQE
2 10mLZ 187 &3 & 1g NaCl ¥ 4g MgSO.E H71ske 187F Agstth &
gt A|RE 4,000rpmofl A 1027 ARt A5HES ImLE B33 T, 25mg Cis

2]

l

endcaped”} -5 dSPEZ 10&7F & AA &, 13,000rpmolA 527+ Y4
t} S A3 9J5ke] 22N 180w, 0]-/\1151/] 2 20ul, 10% ammonia water Sul 2
10% FOMC-Cl(in acetonitrile) 40u¢S Z%sto] 25€TCoIA 9087t FA|5tA T =4
= & LC-MS/MSE olgato] E4stqct 2423 H7Fs= 10, 100 ¥ 500ug/kg
oA FEHAS 60 ~ 120%5 HESI o, B oA oAl B 20% U]
k2 Selsteich
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ETU(Ethylene thiourea)% mancozeb?] JAMRIEZ T 2442 4 oly, Ex}EFo]
ol LC-MS/MSE #&dl= #=7l @i 24517] 7id=2s 282 d=A3lh
EU-SRMOJA= LC- MS/MS(ESI 2 HILLIC columng ©]-§dte] 245k= o] ¢
<l ol= 2471710 weh Aol G2 wol Hey, uRgATte] B2 oo
o2t QAgo] W Aol Ak Tk & AtolMe 437, =ixar] 9 gl §
mancozeb?] JAMFHECl ETU(Ethylene thiourea) ZHa-s9FE BA4517] €5 FMOC
E 8ot FEASRE & LC-MS/MSE &4t o, A2y o == A7t} H|-§
S FASkln AlEAEEHA B4 4 QEE QuEChERS(Quick, Easy, Cheap,

Effective, Rugged, Safe)Z o]-&3to] ZARA|FH-S sttt ot i@l a3t 9 34
&2 BA5H7] 9okl D4-ETUE ARSSE R =4S Z85I3th S50 Al
& 5 g0l 74 5 mLE F7Iskal ot EYES 10mLE 187 5% ¥, 1g NaCl ¥
4g MgSOsZ F7tsto] 127 skt 253 Al&EE 4,000 rpmollA 1027 A&
25t A5dS ImLE 2335 &, 25 mg Cis endcaped’t &85 dSPEZ 10&7F &&F

AA =, 13,000rpmOll A 5&7F 25t R EeAekE Yske] =54 180ul, oAl
EYUEH 20w, 10% ammonia water 5ul Y 10% FOMC-Cl(in acetonitrile) 40uwlS
gste] 25T A 9027 HAISHTE S 24 & &, LC-MS/MSE o|-835to 24519
o}, B2 H7FsE 10, 100 Y 500ug/kg 2014 GEH A 60 ~ 120%S THE5}
qon, B oA HoAS EF 20% vlvRE RISkt

2 ol
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=2 &= Dimethomorph?t Mandipropmaid?| A7 E/d
(Dissipation of Dimethomorph and Mandipropamid
Residue in Mandarin as Minor Crop)

NPT, wal, JSE, WHx|, 258

Jung-Hun Sun, Sang-Jeong Park, Seung-Jun Ka, Hyun-Ji Park,
Joon-Kwan Moon

Pramei AEXREEes

Department of plant life and environment science, Hankyong National University,
Anseong 17579, Korea

2 A= 2WF Al 22 5 ol 7 5 dimethomorph@t mandipropamidoll
et AdS FEot SUEEEARE Y sk kA HIEE It 7IRARE Al
oAl PR AlF A= dimethomorph (25% 43FA)Q} mandipropamid

S
N

(22.59% W2 HA)E Z+2E 10008H, 20008 3]Aske] 422k 40UH T8 044 7H4] 32
(40-30-21, 30-21-14, 21-14-7, 14-7-0) 4 A E35} o} Dimethomorphi= QuEChERS
kit(4 ¢ MgSO4, 1 g NaCl, 1 g sodium citrate tribasic, 0.5g sodium citrate dibasic)&

_l

o] 8ot EA5+¢ o0 mandipropamids 5% (acetone) — - E8j (dichloromethane/hexane,
20/80, v/v) — AA| (SPE-florisil cartridge)?] ¥}48& Azl & 7}z LC-MS/MSZ &
Atk BAHANe] HaAlE B 5E 0.01mg/kg o]glon, SHYE B4 0]8351o]
Aot 2 A=A L] 108] 2o A 38 AlFE AAISE 23} dimethomorph®] 7
2 0.01mg/kg A 2l4<20 A 85.4~91.0%, 0.1 mg/kg *2]4<=of| A 88.1~90.1%°]} .09,
mandipropamid®] % 0.01mg/kg *]2|5Eol| A 78.9~83.8%, 0.1mg/kg *] 2|40l A
84.9~86.5%% ZF 70~110%2] 348 HYE WSS 2T oA A2 & Fad4
0¥ 2H14-7-0)2] & ZHFHS dimethomorph?] 7% 3.06mg/kg, mandipropamid®]
3% 1.26mg/kgol R ov] 2|F oFA| A & FatA 4 21UxH40-30-21) 9] 2R
<2 dimethomorph®] -9 1.73mg/kg, mandipropamid®] 3% 0.49mg/kg .2 L}ERTE
2 5 €A H 35S EYE dimethomorph® FAARE7|2(QhH2 4 E716t

KL, mandipropamid®] SHAARE7|E(9H)242 149 339] 2= A Qbshith

(ADTFsofatety|
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7191 & Chlorfenapyr?t Thiacloprid?| Zt&5 EA
(Dissipation of Chlorfenapyr and Thiacloprid
Residue in Kiwi as Minor Crop)

MYT" HIAY JIAZ, "X 2Em

o=, ad gy
Jung-Hun Sun®, Sang-Jeong Park, Seung—Jun Ka, Hyun-Ji Park,
Joon-Kwan Moon

OHEHot N AEAIRUEZYR

Department of plant life and environment science, Hankyong National University,
Anseong 17579, Korea

H A= 719 F A=A chlorfenapyr®} thiaclopride] tigh 2FHFA4-& =
S5EARE 3 5ok R B7EE SRt 71 2ARE AlEstaAr 3stith Al oAl =
chlorfenapyr (5% 8-A))2} thiacloprid (10% AAF43HA))E ZH2F 20008] 3|4 sk =& 30
HEE 0LH7A 28(30-21, 21-14, 14-7, 7-0) AHHESIFCE Chlorfenapyret
thiaclopride 5% (acetone) — A-H 28l (dichloromethane) — A& (SPE-florisil
cartridge) @] ¥4 Azl & 7217 GC-ECDQF LC-MS/MSZ2 24519t BAHAro] M
eHAl= 5 0.0lmg/kg ollon, S 2AYS o]-8oto] FIetAl 9 HZetA Ll 104y
F=ollA ee AgS A 13 A3} chlorfenapyr®] 7% 0.0lmg/kg 2]l A
91.8~102.6%, 0.1mg/kg A 2|20l A 83.1~93.6%°]% 2.1, thiacloprid®] 72 OOlmg/kg
2|20 A 90.3~94.7%, 0.1mg/kg X‘]E] T2 A 91.0~96.0%2 25 70~110%—J 34
Y91 THESIGith 2% oA HE 3 B 0UAKHT-0)9] HobRES ¢ lorfenaper

32 0.29mg/kg, thiacloprid®] -2 0. 46rng/kg0]°q o Z|& okA ARE —?— AIA 4 21Y=}f
(30-21)9] ZthrHF=S chlorfenapyr® - 0.18mg/kg, thiacloprid®] % 0.1 mg/kgii
UebgTh 719 5 LA 2542 EUE chlorfenapyr?] SHHARS7|E(9hL 24 &
7FtR o1, thiaclorpid®] QHAARE7]E(SHS 428+ 14Y4H 23] A2 AQbsHS E}

NEE (horzsormer)
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AWM RS SFHE 5 A=A Metrafenoneut
Iprodione?| X=2EM
(Residual Characteristics of the Fungicide Metrafenone
and Iprodione in Blueberry of Minor Crops)

24! dsw! 20 ¥au! oHM! Ko
Myung-Sub Yun', Dong-Hyun Kang', Min Kim', Seung-Hyun Yang',
Gyeong-Seok Oh', Hoon Choi'”

1°J_1_l-|'_|-|CI-_| SAIZ SO NS BRSO}

"Department of Bio-Environmental Chemistry, College of Agriculture and Food
Sciences, Wonkwang University, lksan 54538, Korea

2 A= 2A Azl 27 2ol tiet At A| metrafenone iprodione®] %t
5742 Tofstr] flsto] skt SFHE e F52 EFA50IH 55 Sto|fA]
F52 =% (Jersey X Pioneer)2t (Stanley XJune)o] WHjFO = NAS] #& FFTO=2
gheh 1952 o]l 7HEE USDA S5&5o0 1zt Ujhdol dstal B4 820 £
2Ho|n] L] #ol= 170 emd $2 g5ty dufl= Tdshal gho] o0 F4Hdol
HA Aol S

S542]9] Aul] 5 metrafenone 25.2% WFLIHA|(AAHET @ HEFE)Q} iprodione
50% TSI EY @ At E A7 742 2,00081LF 10008] 3|4 %E £ 7Y 744
o2 33] Aotk AlzfF= oAl AXE F0, 1, 3, 5, 790l A< sgotgich =t
Alae TRl & -20Colste] Haare] BEasheict.

a5k EAA] GC-ECDE Agilent GC 68902 AREsHR 1 B4 =54 I= 0.05
mg/kg®| AT} metrafenone?] 7-$ A& A HLE 0.05-2.0ug/mLolA A3 A
A7) 0.9901%1 2 iprodione®] B¢ A0l AF ¥l 0.05-5.0ug/mLoAA
A ABA 4= »0.990] 9Tt metrafenone®t iprodione?] 3482 7+ 81.9-90.0%
2} 86.6-97.9%°]%1tr, EFH|2] 5 metrafenone ¥ iprodione?| Htf Z+H52FS 45 &7
dof| FAE AZt A=A 242 0.67me/kg¥t 3.58mg/kgol et npAlet £k

=
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RS 0.18mg/keg?} 1.14mg/keR Z4stTh o] AME Efia 4wz Aujzreel
=FH|2]ol| thste] metrafenonedt iprodione] H75]-87|& A4 1 HAANE7 | Uk

of $83 22 TEY ¢ U Aolety worEn

FAo] ¢ v, SFHE, FFeef

AL A2k : E-mail, hchoi0314@wku.ac.kr

IEEA (horzsomer)
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QUEChERS % Acetonitrile-Hexane HoHEH{E 225}
ZMAXE G5 5 Y 35342 Al 2AMH =L
NST', AME!, O, 0T, AT, DR, FIP U

L5 DA FEHoRA AR F shbe 2R gl & AT
ZF A7 A AA R §F(Tenebrio molitor larva) 5 “5°F 353482 829l
A2 9ol thFet QUEChERS A 213t} acetonitrile—hexane % eH-Fujo] 2|2
|25kt 318 BAE $Jal woF 353420l thet LC-MS/MS (AB SCIEX
Triple Quad™ 5500 ¥ Exion LC™)2] MRM (multiple reaction monitoring) &7-&
st 2 AE-S Halo C18 column (2.1mm I.D. X 150mm, 2.7x m)<2 ARE5}
—1"?-1:'4:6]-0:]1:]‘ A 552 XY AAE Y%t acetonitrile-hexane H 1] v &
R ZH]E 13] HAISHAS WET 35 HAISIRS F5 854 5ok slego] &
g Ao2 I} QuEChERS T2 % 2 2AlelME S vl 7H AR Y-S
|2 5FE 21 acetonitrile® = & MgSO,, NaCl, 18] 21 citrate buffer”} 3% salt
(EN 15662) 2 2Hl5tHS 49 280 7P 93t e s ettt FA| DAl A=
% Al 7FA] dSPE sorbent Z3HPSA+C18, PSA, C18)2 vt o, C189HS AMES
%S W imidazolinone A€ ¥ sulfonylurea AE2] 3|& A5t glo] A¥FAQl &9k
M 80| ottt s RIS 4= UG8l ol & v o w S d Aol =
5g9] e A AR G AR5 12.5mL9] acetonitrile® &35+ EN 15662
salt= 25t th o] % acetonitrile %45 6mLol| hexane 4mL& 7ol HH-2ulsto]
acetonitrile W &4 sk= A9 A AsEL ZFo] hexane M Z-& acetonitrile (hexane
=3} 6mL2 23] HNEu3to] F 18mL acetonitrile F+EH-S Torh FEHL CI8
sobent®] 8% dSPER A5t YAE2|st th2 matrix—matching$t &, ©] & 24 L
£ LC-MS/MSoll =sto] 2455t e 2AYS vl e s Z2AXD 15 5

BOF AE BUHYS F23 43T 4+ 92 o2 ARed,

l-ﬂ.l o
ol

N ol oo
N > o >
[
2

filo
[a9]
gash

i POI'L

—.alilo}Nl
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Residue of diflubenzuron with calyx in strawberry

for establishment of import tolerance

Il Kyu Cho’, Yun-Su Jeong, Young Goun Oh, Dong-gi Lee,
Jae Ung Seol, Ji Myung Kim, Seung-Hyun Lee, Won-Il Kim

Eco-Friendly Agri-Bio Research Center, Jeonnam Bioindustry Foundation, 495
Immyeon-ro, Gokseong, Jollanam—-do 57510, Republic of Korea

Pre-harvest interval and decline pattern of diflubenzuron determined in strawberry with
calyx using liquid chromatography-tandem mass spectrometry (LC-MS/MS). The study
was carried out to propose import tolerance using OECD maximum residue limit (MRL)
calculator for export promotion of strawberry with calyx to Taiwan. Excellent linearity
was observed for all of the analytes with determination coefficient (R?)>0.99. The limit
of detection and quantification of diflubenzuron was 0.0003mg/L and was 0.001mg/L in
strawberry, respectively. The recovery rate of diflubenzuron ranged from 80.4 to 93.2 %
in site 1, 78.2 to 90.4% in site 2, and 75.9 to 95.8% in site 3, respectively. Sampling
was carried out 0, 1, 2, 5, 7 and 14 days after the final application of the diflubenzuron
(acetamiprid + diflubenzuron 19 (5+14)% WP) and control samples were collected prior
to application on the first day of harvest. The residual amount of diflubenzuron in the
strawberry with calyx for three decline test were found in the range of 0.71 to
2.56mg/kg in site 1 (Sacheon), 0.89 to 1.99mg/kg in site 2 (Gokseong) and 0.93 to
2.97mg/kg in site 3 (Nonsan). In conclusion, the import tolerance for diflubenzuron in
strawberry with calyx may be recommended at 6.0mg/kg in Taiwan by using the OECD
MRL calculator.

Key words : Diflubenzuron, Export promotion, OECD MRL calculator, Residual pattern,
UPLC-MS/MS
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AHdA] fluazinam< phenylpyridinamine 502 &4y, 372y 5 thEAQ A
Aol AMEE L Q= eFAoltt. R = A
theket 29l o 7 Zyjofl= 1981 AHISH Aul7t X3y
dRoflof TFH 2hFo87IEe] AAE F50] §lof |
AT AWF fufzrEel d2o|S AR fluazinam®] ZHFAS FH5Ho] HoF E&
2 i3 U AEEoko] oA HE 95t 7| xAtR R $hestuat Sstgich o
To] &R FF52 Hzto]n], fluazinam 50.0% 3HAE 20008 345
30U, 21974, 1494, 794 a=3 0 5 L#e] 35]of| FHAES &, HARE
FHate] LC/MS/MSE 2453t 244 A (MLOQ)+= 0.005mg/kgCl %2
A A4 (y) = $0.990]2Th dRo F fluazinam®] 3582 95.5~119.4%0| %
ZoJofl A fluazinam®] HFFE 8 097 35] H2joA] 0.66~0.70me/kg HE E]
S8 21974 33] AHE|oA] FETH olst fFo|qlth o]F o2 AW AujArE E=
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AlERiH] % 2kofl CHSE Diethofencarbe| AYAHCHA|
NEFRIIE MY A7
(Studies on establishment of Pre-Harvest Residue Limit for
Diethofencarb in crown daisy under Greenhouse Condition)

QO DI HMQ  Fo|gt”
A-Yeon Oh, Hye-Min Gwak, Sun-woo Ban, Hee-Ra Chang’

SMISH MBEL AEToRBoLE

School of Food and Pharmaceutical Engineering, Hoseo University

1 9lof GFS FUsHe 5l2etuY
ou], E3] uletal A9] Fgo] Eol
}%aoi Tl A A E F

4] 30
1d WYl &2ks Aabstal Qleh £7h2 2 deid o= duizo] #A 4] - {32
O

oA Ztsel FAY YR 52 shter AL 74101]/‘1T51 7t 84

h = RN
0}, 20204 8¢ 7I& &t T WA FERSEVIES wERSETIEY 17.9%=
7k

T L
cblof whe 2ul7tel QH1 B RATLR g 57t ol Hanke]
A

o= BARAA FE AesekS Testr] gt atdA XRs8r]E Aol
Zasieh 2 At S2bolA FA o] WSk Ql= ARtAl diethofencarb®] OFA| 4FsE
T, AP AR daFo] A SASHAT 2HAIRS A ARl Afolof| mE 2hE
Fo FFE =Rlstr] fsto, 3 A B 270 2o A 353 2v, diethofencarb
(25%, —rﬁ}zﬂ)—l FAARS 7ol wet 24 9 Akt JR2A2 acetones ©1&

skl FAIGH & HPLC-MS/MSE 7|71848 43519 th &7t 5 diethofencaerJ =
Ay AFeAl= 0.0lmg/kgoldl, o4& A H BZTA 108 pEolA
110.5+9.1% ¥ 114.0 +3.2%, 117(]' FE4-8 81.7+12.9%%2 EAY 587|=¢ 3¢-&
70~110%, HolAlS 20%0|U 2 ATttt AL T 0~14LU7kA] 73] A F7F 27F
% diethofencarb®] ZH7aF2 = 2.25mg/kg ~43.90mg/kg, ¥ <0.01mg/kg ~44.52

(ApSHEsOrIreLY)
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mg/kgo] T, Y= A 47Y, HH 2,780t BE AP ZA|A 3UAEH
diethofencarb®] ZH75]-87|&%1 30mg/kgolstditt. & A 23S E-Eoto] &7kl At
L& = A4 diethofencarb?] JAMHA =5 875 A5t A}F et

FA o] © BARA ZHR87E, £t X5/, Diethofencarb, Pesticide
* WAIA A} (Corresponding Author) @ E-mail, hrchang@hoseo.edu
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ofct, = *]@01]*1% 2ol 24 E-S Fustin, Fisetin, Sulfuretin, Butein®.2 %5}
of FEA S AT AA e SHsty AF 5 429 S 245 AlRe
£UFE Ethanol2 FE3 F585 7ML 4ok #4429 &S HLB
cartridge 60mg 3cc® AASFH L Syringe filter(0.45um, PTFE)—‘% o|-gsto] HE &
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Butein 92.6~104.7%=2 &2Ist 4~ U3t 2UT 2E£259] FHE 45 T=21.1~4.8%
2 ZRIF AL} o] Ao Sge EAHLS 2T 5 5 Fustin, Fisetin, Sulfuretin,
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27 A0l ZABeonn AALE ol 8T $715YAAe] Akt Arggo] &

IR olo] Wt $BEE S5 el U Rk ARG $i5) ABe] 24
£ g 2AY Aol AYH T ek Teiih UL SR HAES] aFol ul3)
A A)Z0] FARo| ek By e ob2] FWs| o] Fojx|x] gk gick. Ao
N B4 A Aol melo] Huxt 258 3 4715 UAIe] BAYS Sste
2 stelch Yol AT SIS UAAL AR X 22 B TS AEoR M
oAb BA FEBL B FXHE o} BTt UM wol A 25T BUL
sl A} ae] Aol Gl ol R ok uto] Lk e Aol TS,
AT 7Y 5 5ol A8t glon] Aol glol AlEEy OME} 5] HOFOﬂHE

S
naringin®. 2 AAQstA 1 A ] ¥ S 2 HLB cartridge(waters, 60mg, 3cc)S ©]-856
of FAIsk T &4 FH|= HPLC-UVDE ©]-&sf| 280 nme| spge =z FAstg o,
Columne Luna C18 (Phenomenex, 4.6x200mm)<S ARE5FR.3L 0.1% acetic acidE& &
713t ols4= gradient 270 & BASIYH 11 AF} naringin® EEE TS
0.5~20mgkg '] WA 0.9999 o4kl AM/GE BTk F5g AlF A 1 mgke 1,
20rngl<g’l R *“46}04 2ot o] Imgke o] ¢ 93.0~102.3%, 20mgkg €]

£ 94.1~99.5%9] 3¢&S Bt 1Y AlFof| -85 = A A FEE2 T
S §7 =AY 420] TrF BA Ayl 1A AE9] naringin S 0.01% ZEE 0|0

SsHA| glE e, A AlF 352 0.1~0.49%= 1= ek
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Fluxapyroxad+Pyraclostrobin 0.5+0.3% GR [O]2|&
AUHI2| AMAXE TSl et WHE/gat sl Bt

FZAZE Y, Al Egol
2 5 o] =5 A2zl & T3
AF/gatel g2 Bz st A Al 2 olEes A=

A Lo A= Fluxapyroxad+Pyraclostrobin 0.5+0.3% GR[0]2]& JA|1Q] EQGE3} 22
Al ollg Hollsol thet WAl aztel oksff QbAd-S Frtotax} stqinh e Aol +
A 25 AU NEZ2FHAE Asfisit, A4l A-8-dol= 2kel7t itk
Fluxapyroxad+ O|EZEg|oto] E44a 40 448 AAISHAL, Pyraclostrobine U|E
ZEgoF Y] cytochrome bel EAEIA 9] 7152 JAIst= 7155 7HIth 55
Fluxapyroxad+ &2 F0l@/dS 7 1L §lo] el 53t &4 ¥ 2= AUl o]5o]
e A= LA Slnk sfiF FAe] o] AVEEYo| digt YAl Tk Sl 95k
A A EY 23T & 24 oA Ay ottt AR 309 & Hurd
B2 AR 23 A= LAI7E 96.8%2 &Y AP L] thRFA|(86.7%) thH]
HFZolgol tigh YA
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e e
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= . HEAAES RARRE
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Exploration and evaluation of antibacterial libraries to
prevent kiwifruit bacterial canker disease

Su-In Lee' and Youn-Sig Kwak"?

"Department of Plant Medicine, Gyeongsang National University, Jinju 52828, Korea
Division of Applied Life Science (BK21Plus), Institute Agriculture & Life Science,
Gyeongsang National University, Jinju 52828, Korea

Kiwifruit bacterial canker disease, caused by Pseudomonas syringae pv. actinidiae
(Psa), is the most destructive disease in kiwifruit production. Management and control
of Psa is a critical issue in kiwifruit industry worldwide. Emerging resistance strain Psa
to antibacterial agents such as streptomycin makes it difficult to control the cankers
disease. Currently effective treatments for Psa infection are scarce, and copper contained
agrochemicals are often sprayed in kiwifruit orchards. Therefore, control of the pathogen
with new antibacterial compounds and bio-compound that required to replace the
chemicals. This study has focused to investigate potential resources as new anti-Psa
agent in lichen extracts and Streptomyces spp libraries. Through screening for strength
inhibition the Psa pathogen growth. Among 622 lichen extracts, 7 lichen extracts were
selected as anti-Psa resources. From 1,0006 Streptomyces spp. isolated from Baekdudaegan
in Korea, 4 strains effectively inhibited the Psa. The finding suggests that the 4 lichen
extractions and 7 Streptomyces spp. could be useful to control the kiwifruit bacterial

canker disease.

Key words : Bacterial canker, Biocontrol, Kiwifruit, Streptomyces
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Pyraclostrobin X3/ EtXH 4 HXE ¢35t
HaH MY

Pyraclostrobine 113 A ®Aof BHLst 3= H Y9 strobilirinA] A-A o] th,
SHA|BE 2015928 A Fde Bol= s gto] ZA oA 2215 ]l 2020 0ll= 60%
£ A3lots 2eulE Btk IR strobilurinAlo] &k © ] AtAl= 1 2F
st 2AY GA AANA SAARD de 7] w2l strobilurinAl AAIE
A 4 Sle AAlE Adgstolof gttt 2 A= dAME A RS S 0h=
B H-S AFESHY strobilurinA] AAl A3 A Yl thgh /\V‘”XP oA &3}
7} S5t AtAlE Aozl sheith Adoll= 20029l Adet A o 2709t
2020 0] Adkst AP F5 2HE Agste] 2R8712o] o2 isopyrazam('U2' ),
fluazinam('TF5' <), tebuconazole("AH’%), prochloraz(‘AH’ ) & 4% AtA|S] FAHY
& AABIE AT Aol ARSRE 45:9] AtAl= pyraclostrobin AT 7
ST B0 FAMEA AA| &It 53Tt Isopyrazam®] ECsodt 0.852 - 1.767ug/mL,
fluazinam<- 0.098 - 0.338ug/mL, tebuconazole< 0.119 - 0.401ug/mL, prochloraz+=
0.028 - 0.108ug/mLo| it} EgF 2 AtA| o] A FLa (A d4k= pyraclostrobin
AFATF2 ECsodt/pyraclostrobin ZHAld2] ECsodh)S +oto] BW, AFAHF9 18
o] LER pyraclostrobin 1,000 A9]3HA| T, L A| 4%2] AtAl= 0.527 - 2.098
2 Ueyth ol T3] ALt A-8712fo] thE At Ale] dAMY A abrt
pyraclostrobin A g=tat Z/d=toll thsiA 2tol7t gles HolFe difo|nh. %
= AU 44 2diE v o ® oA gAY YA AAoIA T A3t 2150 g
Sl pyraclostrobine pyraclostrobin A @/g=toll tigt dAMYE A a7t -5k
A Ztzho] AtAl 2 tiAste] A 2lskal, wA ol tieh WAl BakE 2ARE Bt Slch
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27 ket 2Ha9] oS Aok U 59 Aedd oz QoA BHF R
B A ¥ (leaf dipping method)& ©|-83tH o0 kA o] 2-8-7|2to] W ¥h-E-
FHLE A ¥HE)S B4ote] okAE W AIZH(discriminating time)= *] 2]
d E= 492 ZAAoHE ESF SA- A ¥ (body dipping method)¥} 8| xsho] A5
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o]
A5 (RC, recommended concentration) 9|41 2] k4| ¥hs- %
A AT}, A7) SHgASIM = HIHER- 314](63.3%), DEHIEH {-A41(6.4%), 2=
Epd =g YATIHA(63.3%), AeItERERIZE [A1(53.3%), SFHHotu|= o4
F3HA|(60.0%), A'd UHFABANAM = v ER $3H4(13.3%), DEMH E™ -5-41(19.4%),
a8 3 e Aol e ER- 5A41(66.7%)7F 1S W2 A4EES YERHYE
S A EFZEA {A|, AuU EY dgeEHA|, ootdddl ool E R4, S 2254
72 §A4, HEeREF0|E A, E5AETe| = A, TejgE EAl= Al A9AE
oM w2 AFE096.0%)E Eth RC 1008 SAs=s AFAH 2ds=(DC,
diagnositc concentration) 2 5o 4520l 3k FAl 2] AU oFA|RES- 2to] & A
HHEgth AetH o7 mARo|EA9 tolu| EA| AFAE0] ¥ A4F5ES B A
o] A dEE Ao AAEY L, A9 AleEoA= FdASo| sHdAEIH &

Aol vlste] dFAo] gt UH=rF =UuTh
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Evaluation of acaricidal effect by agricultural materials
against two-spotted spider mite collected from
strawberry in greenhouse

Deok Ho Kwon, Gayeon Kwak, Mihyeon Kim, Yul Kyun Ahn,
Kue Hyon Hong

Department of Vegetable Crops, Korea National College of Agriculture and Fisheries

In the strawberry cultivation areas and domestic farms, two-spotted spider mites are
the most serious pests. It decreases the product yield due to the direct feeding of
chlorophyll by the mites resulting in reduced photosynthetic ability of host plant. In this
study, a simplified acaricidal effect evaluation system (SAEES) was employed to choose
the effective acaricidal products among 10 items based on leaf-dipping bioassay methods.
SAEES had the advantage of being able to screen four commercial products with three
replications at the same time in the recommended concentration. The mortality of local
strains was differed by each acaricides and static time point. It suggests that the acaricide
responses of field populations might differ due to spray frequencies and acaricide
product. SAEES will enable the selection of effective commercial products from multiple
local populations and contribute to increasing control efficiency against 7. wurticae in

strawberries.
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Efficacy of different nematicidal compounds against

two turfgrass parasitic nematodes Helicotylenchus
microlobus and Mesocriconema nebraskense

Md. Faisal Kabir', Heebeen Na', In Ho Choi', Abraham Okki Mwamula’,
Young Gyun Kim?, Geun Wook Lee?, Gyeongman Lee?, Kyoung Ae Kim?
and DongWoon Lee"

"Department of Ecological Science, Kyungpook National University, Sangiju,

Gyeongsangbuk-do 37224, Republic of Korea.
2Gyeong-gu High School, Gumi, Gyeongsangbuk-do 39209, Republic of Korea

Two nematode species Helicotylenchus microlobus and Mesocriconema nebraskense
were found to cause significant damage to the local golf courses across Namhae in South
Korea. Control and management of these and other turfgrass nematodes in the country
are still at a basic level. We conducted laboratory and field studies to find out the
efficacy of four different nematicidal compounds against spiral and ring nematodes on
Kentucky blue grass in golf courses. In laboratory, fluopyram resulted as the best
nematicide, showed 100% efficacy after 72 hours of treatment. Abamectin showed a
strong linear correlation to mortality of Helicotylenchus microlobus and a moderate linear
correlation to mortality of Mesocriconema nebraskense. However, among all the nematicides

tested in the fields, fosthiazate showed the greatest mortality.

Key word : Efficacy, golf courses, nematicide, turfgrass

*Corresponding author : whitegrub@knu.ac.kr
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Comparison of bioactivity of abamectin formulations
against pine wood nematode, Bursaphelenchus
xylophilus

Abraham Okki Mwamula', Jong-won Lee?, Jae—hyuk Choi?,
Ho-wook Lee', Dong-Woon Lee" %

'School of Ecological Environment and Tourism, Kyungpook National University, Sangju, Korea
2Department of Ecological Science, Kyungpook National University, Sangju, Korea

The pine wood nematode, Bursaphelenchus xylophilus is one of the major pests in
pine forest. In Korea, abamectin has been notably used as a trunk injection agent, with
proven nematicidal efficacy against the pine wood nematode. Consequently, several
manufacturing companies continue to develop and register various formulations of
abamectin with same amount of active ingredients; but using undisclosed inert
ingredients. In this study, the efficacy of various registered formulations of abamectin
1.8% against the nematode were tested in laboratory. Even though the concentration of
active ingredient is uniform among all studied formulations, efficacy highly varied
among the various formulations; with 4 remarkable categorizations observed. It can be
concluded that the selection of specific inert ingredients by the manufacturing companies

has a bearing on the efficacy of abamectin against the nematode.

Key words : efficacy, formulation, nematicide, trunk injection
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Microbial pest control agent to suppress the
population of cotton aphid, Aphis gossypii Glover

Ye Ram Im', Jeong Seon Yu', So Eun Park’, In Soo Jeon', Yu Lim Park',
Yu Jin Jeong', Woo Jin Kim', Sue Yeon Lee' and Jae Su Kim'?
"Department of Agricultural Biology, College of Agriculture & Life Sciences, Jeonbuk
National University, Jeonju 561-756, Korea

2Department of Agricultural Convergence Technology, Jeonbuk National University,
Jeonju 54596, Republic of Korea

In agricultural crop production, the group of entomopathogenic fungi is an alternative
agent to control agricultural pests, especially resistant to chemical pesticides. To manage
cotton aphid, Aphis gossypii, 99 isolates of entomopathogenic fungal isolates were randomly
selected for bioassay. Twelve isolates showed above 80% virulence after treatment, and
subsequent bioassays were performed to select two of the isolates with high insecticidal
activity. Conidial productivity and conidial thermotolerance of the two isolates cultured
on ten representative grain-based media were estimated to select the fungal isolate
showing the highest conidial thermostability and productivity in brown rice and foxtail
millet, respectively. Thus, this study introduced a new candidate isolate for fungal

pesticide development.

Key words : entomopathogenic fungi, Beauveria bassiana, Aphis gossypii, cotton aphid,

biocontrol
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Colonization of Beauveria bassiana ERL836 on

damaged logs of pine tree reduced emergences of
Japanese pine sawyer beetles

Jeong Seon Yu', So Eun Park', Ye Ram Im', In Soo Jeon',
Yu Lim Park’, Yu Jin Jeong', Sue Yeon Lee', Woo Jin Kim',
Se Jin Lee?, and Jae Su Kim'?

Department of Agricultural Biology, College of Agriculture & Life Sciences, Jeonbuk
National University, Jeonju 561-756, Korea

2Department of Agricultural Convergence Technology, Jeonbuk National University,
Jeonju 54596, Republic of Korea

3Department of Agricultural Life Science, Suncheon National University, Korea

In forest, Japanese pine sawyer, Monochamus alternatus Hope (Coleoptera: Cerambycidae),
is one of the major forest pests causing serious damages to pine forests by mediating
the pine wilt nematode, Bursaphelenchus xylophilus. Management of this vector relies on
chemical pesticides, however, problems such as disturbance of the forest ecosystem,
environmental pollution, animal toxicity, and the development of resistance to vector
insects have been issued. Therefore, environmentally sound insect pathogenic agents
which can control the vector insects to block the spread of the nematode disease is
necessary. Insect pathogenic fungus Beauveria bassiana ERL836 isolate was selected and
assayed in this study to assess its potential as a mycopesticide. For a semi-field test,
conidia of ERL836 was treated on pine barks with overwintering larvae, and promising
insecticidal efficacy to control M. alternatus was confirmed. For a comprehensive study
about the interaction between M. alternatus and ERL836 at the gene expression level, a
transcriptome analysis was designed focusing on the immune-related genes of M. alternatus.

This study shows the response of M. alternatus at the onset of ERL836 infection.

Key words : Bursaphelenchus xylophilus, Beauveria bassiana, entomopathogenic fungi,

Monochamus alternatus, mycopesticide
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ADI Analysis of Toxicity Report on 100 Pesticides

including Acequinocyl

Do Hoon Kim", Jong Su Byun, Ki Hoon Kim, Min Jeong Lee,
Ye Ji Bae, Ji Soo Seo, Beom Seok Han

Department of Pharmaceutical Engineering, Hoseo University, Asan City 31499, Korea

This study analyzed the ADI(Acceptable Daily Intake) of the toxicity assessment
report on 100 pesticides, including 50 insecticides, 27 bactericides, 18 herbicides, and
5 other pesticides registered in domestic country. NOAEL and ADI of pesticide toxicity
study instillated at domestic and foreign institute, toxicity study type based on ADI
instillation, grade of ADI level, major toxicity and target organ, classification of single
dose toxicity study were analyzed. As a result, ADI analysis of agency, the agency with
the detail pesticide toxicity data is the Food Safety Commission in Japan(FSC, 40.4%).
Other agency is EFSA, EPA, JMPR, INCHEM, other apparatuses in that order. Major
contents of the ADI difference among institution was the type of the toxicity test based
on the ADI establishment, followed by modification of significant figures and safety
factor. As for major toxicity study affecting ADI instillation, the combined chronic
/carcinogenicity test was the highest 29%(29/100). Other toxicities were chronic toxicity,
reproductive and developmental toxicity, carcinogenicity, repeated dose toxicity test in
that order. As for the classification of ADI grade, Grade 4(0.01<x=0.1) accounted for
53%(53/100), followed by Grade 3, 5, 2, 6. Grade 1 grade did not appear. The
liver(centrilobular hepatocyte hypertrophy etc.) was the most common target organ,
followed by brain(decreased brain cholinesterase etc.) and thyroid(thyroid folicular cell
hypertrophy etc.). The percentage of the grade setting by approximate lethal dose in the
single-dose toxicity test was highest in the grade II, followed by I, IV, unsettable
grade, 1. Therefore, it will be contributed to evaluate the toxicological characteristics

of pesticides by comparing and analyzing ADI of 100 pesticides.

Keyword ADI, Pesticides, Safety Assessment
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Reproductive toxicity of thiram to zebrafish

(Danio rerio)

Bala Murali Krishna Vasamsetti, Juyeong Kim, Kyongmi Chon’,
Jin-A Oh, Chang-Young Yoon, and Hong-Hyun Park

Toxicity and Risk Assessment Division, Department of Agro—-Food Safety and Crop
Protection, National Institute of Agricultural Sciences

Thiram, a non-systemic fungicide, mainly used as a seed protestant and to protect
fruits, vegetables, ornamental and turf crops. It has been categorized as an endocrine
disrupting chemical (category I ). However, the adverse effects of thiram on the aquatic
vertebrates are not fully understood. The aim of the present study was to evaluate the
reproductive toxic effects of thiram on zebrafish (ZF) (Danio rerio). First, we have
conducted acute toxicity test by treating 4 months old ZF to 0.02, 0.01, 0.005, 0.0025,
0.00125 and 0.000625mg/L of thiram for 96 hours. The calculated lethal concentration
50 (LCsp) of thiram at 96-h was 0.005mg/L. In addtion to the mortalities, thiram induced
abnormalities like, loss of equilibrium, upside-down, and hypoactivity. We have also
performed short term reproductive test according to OECD test guideline 229 by
exposing ZF to 0.0001, 0.00005, and 0.00001mg/L of thiram for 21 days. The mortality
and physical parameters of the ZF and total number of eggs laid, number of fertilized
and unfertilized eggs were scored on daily basis. The mortality in the all tested doses
was recorded less than 10% (0.0001mg/L, 6.66%; 0.00005mg/L, 6.66%; 0.00001mg/L,
0%, and control, 0%). The fecundity was reduced in the thiram-treated groups when
compared to control. The control group laid an average of 147.27 £ 14.90 of total
embryos/pair of fish for 21 days. The total embryos/pair of fish were reduced to 119.89
+ 10.10, 124.83 + 10.04, and 104.17 £ 10.79 at 0.00001, 0.00005, 0.0001mg/L of thiram

treatment, respectively.

*Corresponding author : Kyongmi Chon (kmchon6939@korea.kr)
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| REGULATIONS OF COPYRIGHT AND RESEARCH ETHICS COMMITTEE ||

Directive No. 236 by the Ministry of Science and Technology
and “Guidelines on Good Publication Practice” by the
Committee on Publication Ethics (COPE) shall take pre-
cedence over the research ethics regulations of the Korean
Society of Pesticide Science. The objectives and regulations
of the Korean Journal of Pesticide Science are as follows:

Article 1(Objectives) The Ethics Committee (hereinafter
referred to as “the Committee”) is established to resolve
any issues of misconduct, enforce research ethics regula-
tions, and prevent plagiarism in publications (research
results) of the Korean Journal of Pesticide Science that is
issued in respect to the affairs specified in Article 4 of the
Society bylaws.

Article 2(Organization) (D The Committee shall be composed
of one Chairperson and a few Committee Members. (2) The
President for the next term shall serve as Chairperson of the
Committee. The Chairperson shall appoint the Committee
Members. Editor-in-Chief and Chairpersons of Operation,
Scholarship, and Ethics of the Society shall become ex offi-
cio members.

Article 3(Term) The Committee Members shall serve for one
year and may be reappointed.

Article 4(Operation) (D The Chairperson shall convene a
Committee meeting when he or she considers it necessary
and external requests are made. (2) The Committee shall
decide when more than half of current members are present
in meetings and by majority vote. If a reviewee is a Com-
mittee Member, he or she shall not vote in review meetings.
(3 The Chairperson shall notify the reviewee, by registered
mail, of the purpose of the meeting at least a month prior to
the meeting date so that the reviewee can either attend the
meeting or vindicate him or herself in writing. If the
reviewee does not offer his or her vindication, it shall be
considered that he or she agrees to the purpose of the
review. @ The Chairperson shall relegate investigation
when a third person or additional information, in addition to
the reviewee, are needed to verify research authenticity.
(® The Committee shall make the purpose of the review,
reviewee’s vindications, and final decisions from the meet-
ing available on the website and to the reviewee and mem-
bers of the Society. However, the opinions of Committee
Members shall remain confidential.

Article 5(Prohibition of Publication Misconduct) 1) Based
on social rules, related laws, regulations, and ordinances,
authors are prohibited from committing misconduct, such
as fabrication, falsification, plagiarism, duplicate publica-
tion, and inappropriate claims of authorship, that violate
publication ethics. (2 The criteria for authorship must meet
all four items bellow.

1. Substantial contributions to the conception or design of
the work; or the acquisition, analysis, or interpretation of
data for the work; AND

2. Drafting the work or revising it critically for important
intellectual content; AND
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3. Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the work
in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately inves-
tigated and resolved

(3 The authors shall not interfere with the investigation for

publication misconduct that involves themselves or others

and cause harm to informants. @ The authors shall not act
against the accepted norms in academia.

Article 6(Measures against Misconduct) (D If a plagiarized
manuscript is published, the Chairperson of Ethics shall
take the following measures:

. Remove the publication if the manuscript was published
in print or presented on a website or in an academic jour-
nal.

2. The author of the manuscript shall be banned from pub-
lishing in journals issued by the Society, whether as pri-
mary author or otherwise, for the next three years.

. The author shall be banned from presenting research
manuscripts at the Society’s symposiums or conferences
for the next two years.

(@ If the manuscript is submitted for publication, the Chair-
person shall take the following measures:

1. The manuscript shall not be published in the journals or
on the website.

2. The author shall be banned from publishing in journals
issued by the Society, whether as primary author or oth-
erwise, for the next one year period.

Article 7(Post-investigation Procedures) The investigation
and review results from the Committee meeting shall be
reported to the Executive Board, General Meeting, and Edi-
torial Committee for immediate disciplinary measures.

Article 8(Enforcement Regulations) Detailed enforcement
regulations shall be established separately for the efficient
management of the Committee.

Article 9(Other) Other matters that are not specified in the reg-
ulations shall abide by the decisions of the board members
of the Society and conform to the Ethics Code of Science
Technology that are set forth by the Korean Federation of
Science Technology Societies.

Appendix

Article 1 (Date of Enforcement) The research ethics regulations

shall take effect from 1 March 2020.
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