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* EU Reference Laboratory for Pesticides Requiring Single Residue Methods (EURL—SRM)

* E—mail: ma@cyuas.bwl.de
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Michelangelo Anastassiades has studied food chemistry at the University of Stuttgart in
Germany. In 1994 he joined the CVUA Stuttgart (Chemical and Veterinary Investigations
Office) and has been working in the field of pesticide residues since then, He gained his
PhD at the University of Hohenheim in 2001, with a thesis on the analysis of pesticide
residues using Supercritical Fluid Extraction (SFE), Between 2000 and 2002 he worked as
a visiting scientist at the Eastern Regional Research Center of the US Department of
Agriculture (USDA-ERRC). In 2002 he returned to the CVUA Stuttgart, Since 2006 he has
been Heading the EU Reference Laboratory for Pesticides requiring Single Residue
Methods (EURL-SRM), which is funded by the European Commission, Among the duties
of the EURL is the development of methods, the organization of proficiency tests, the
technical assistance to the Furopean Commission and EFSA as well as trainings and
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Mastering the Pesticide Residue Challenge
- A Complex and Tedious Process

Michelangelo Anastassiades

EU Reference Laboratory for Pesticides Reqguiring Single Residue Methods (EURL—SRM),
hosted at CVUA Stuttgart; SchaflandstraBe 3/2, DE—70736 Fellbach, Germany

Pesticide residue monitoring programs are carried out in many countries to assess the
pesticide intake and the associated risks for the various consumer groups. Ideally, labs
should monitor more than 1200 compounds routinely, which includes pesticides in use,
phased-out pesticides (especially the persisting ones) as well as their metabolites. Until
the mid-1990s, very few laboratories covered more than 100 compounds routinely.
Nowadays, the routine scope of most laboratories exceeds 300 compounds and in some
cases even exceeds 800 compounds.

Many factors have contributed to this positive development:

The most decisive step forward was surely the introduction of LC-ESI-MS technology
in the late 1990s, which has opened the way for a direct analysis of a very large number
of thermolabile (non-GC-amenable) compounds. Previously, such compounds could only
be analyzed by procedures involving highly cumbersome steps of e.g. enrichment,
cleanup and derivatisation. The methods QuEChERS (Quick Easy, Cheap, Effective,
Rugged and Safe) and QuPPe (Quick Polar Pesticides), which were introduced in early
and late 2000s respectively, took full advantage of the performance capabilities of
LC-ESI-MS (mainly MS/MS and more recently also increasingly HR-MS). QuPPe
furthermore takes advantage of the possibilities of IC-MS/MS for ionisable compounds.
The selectivity and sensitivity gained through these technologies (and in the case of
QuPPe also the expanding availability of isotope labelled internal standards), has opened
the way of simplifying sample preparation. Both QUEChERS and QuPPe combine
simplicity with effectiveness, and have therefore become very popular among labs. As

far as the pesticide range is concerned, these methods are complementary. While
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QuEChERS covers compounds of low to intermediate polarity (logKow >-0.5), QuPPe
mainly focuses on the highly polar ones (logKow<-0.5).

The availability of suitable methodologies is surely helpful, but labs also need an
information-based strategy for expanding their analytical scope in a meaningful and
judicious way. This requires good knowledge about the relevance of pesticides (e.g.
usage, residue findings, toxicological risks) and their amenability to the various
analytical methods. With this in mind, and with the aim to conserve and exchange
knowledge about pesticide usage, residue findings and analytical properties, the
Pesticides-Online platform was introduced in the late 1990s. In the late 2000s, the
platform was extended with the establishment of the EURL-DataPool, which is run by
the EU Reference Laboratories (EURLs) for pesticides. Using a pointing system, that is
based on the above factors, a Pesticides Ranking List (PeRL) was introduced to help
individual labs and monitoring-program-designers, to identify gaps and prioritize
scope-expansion. With the Rapid Alert System (RASFF), the EU makes sure that
information about findings associated with a high risk to the consumers, are quickly
communicated within and beyond the EU.

The establishment of the EURLs has given a great push in improving pesticide residue
analysis within the EU and beyond. The EURLs offer workshops and trainings and
organize Proficiency Tests (EUPTs) with the aim to improve the quality and
comparability of pesticide residue laboratories within the EU.

The EURL-website is regularly loaded with information helpful to the laboratories
around the world. This includes analytical methods and validation reports. A Method
Finder List provides an overview of the analytical methods developed by the EURLs for
the various analytes. In parallel, the EU, through various programs, such as the Better
Training for Safer Food (BTSF) program and twinning projects, contributes to
capacity-building in other countries.

The EURLs are furthermore consulted by EU-institutions (DG-SANTE and EFSA)
when it comes designing the EU-coordinated monitoring program on pesticides, and the
re-evaluation of pesticide MRLs. In the latter case, the technical feasibility of the
proposed residue definitions and MRLs is checked and “consensus LOQs” are proposed

that are typically used as the lowest MRLs. By running pilot monitoring activities, the



EURLs, furthermore, try to localize the most relevant pesticide/matrix combinations. This
is most beneficial when it comes to compounds requiring special methods, as it helps
other labs to employ such difficult methodologies with a better effort-to-benefit ratio.

All in all, lots of efforts are undertaken at different levels to improve the control of

pesticide residues.
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Application of Metabolomics in Pesticide Science:
Short Introduction and Case Studies

Young Soo Keum

Konkuk University, Department of Crop Science

Metabolomics is a part of systemic evaluation tools which integrates analytical
chemistry and bioinformatics. In comparison with other “omics” approaches, the major
focus of metabolomics is of small molecular weight metabolites (MW 100-1000s). As
a final reponse factor of “central dogma”, the profile of metabolites (metabolom)
represents numerous characteristics of specific organism against environmental (and/or
genetic) conditions. The detailed measurement and explanation of metabolom data will
provide numerous aspects of biochemical changes under stressful conditions. In pesticide
science, the application of metabolomics is on its early stage. In current presentation,
concise introduction of metabolomics and its application in our laboratory will be
provided.

The general workflow of metabolomics is comprised with sample preparation,
instrumental analyses, and statistical processing of the data. For the metabolomic
analyses, the samples with adequate controls are commonly extracted from biological
specimens (or without extraction) via proper protocols. The details and pre-requisite of
sample preparation should be carefully considered since the metabolite reponse (e.g., the
speed of change) is quite more rapid than other target “omics” analytes. The major
analytical tools for metabolomics can be classified into mass spectrometry (MS) and
NMR, among which the MS based intrumentations are more commonly applied. In more
detail, the instrumentation for MS-metabolomics can further be divided into LC-MS and
GC-MS, depending of analytes. After various sophisticated processing (peak alignment,
identification vis MS results, and normalization), the result is processed for extraction(or
construction) of biochemical information, of which the area is highly integrated part of

statistics and bioinformatics. The most common information from such processing
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includes 1) identification of (potential) differences between conditions (supervised/
un-supervised discriminant analyses), 2) marker metabolites of specific treatment
(biomarker analysis through ROC analyses), 3) uncovering the most (important)
metabolic pathways affected (pathway analysis/enrichment analyses). The information
from metabolomics usually jointly studied with other “omics” data such as transcriptom
or proteome. In combination with these data, systemwide understanding of specific
organism can be deduced.

In current presentation, three metabolomic case studies will be presented. Firstly,
allelopathic mechanism of natural benzoquinonoids are described. 3-Hydroxyirisquinone
was isolated from seeds of Iris plant. According to NMR analyses, the metabolite was
a structural analogue of sorgoleones (which are well-known allelochemicals from
Sorghum bicolor). The metabolite showed strong growth inhibitory effects (not
germination inhibitor) on various plants. Detailed metabolomic analyses via GC-MS and
discriminant analyses, several key metabolic pathways were affected including TCA
cycles, sterol biosynthesis, inositol metabolism, and aromatic amino acid catabolism. The
measurment of ROS indicated that the above-mentioned metabolic changes induced rapid
and strong accumulation of ROS and eventually inhibit the plant growth. As another case
studies, metabolomic fingerprints of pesticides on Saccharomyces cerevisiaec are
presented. Total severnteen pesticides and natural product were selected. The selected
compounds can be classified into fungicides, insecticides, and herbicides, mostly with
known mode of action. To determine latent (or the toxicity under non-lethal condition)
toxicity related responses, polar and non-polar metabolomes were analyzed with GC-MS
based tools. According to the results, individual chemicals gave clear differentiation of
metaboloms from control even at low concentration (e.g., at IC10-25 level). Biomarker
analyses via ROC curve analyses gave several characteristic marker metabolites. For
example, orotate and some sugar alcohols were characterized as biomarkers of yeast cell,
exposed to pesticides. In pathway-level analyses, notable change of various metabolic
pathways were selected with different statistical significance. For example,
organophosphorus insecticide (OP) treatment gave extensive modulation of sulfur amino
acid and glutathione metabolism. Accumulation of branche short-chain alcohol was

commonly observed by OP and azole-type fungicides, which indicates hypoxic
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metabolism (even the culture condition was respiratory rather than fermentative). In
overall, the results showed that metabolic system of yeast cell (as mono-cellular system)
were clearly affected even at sublethal condition. Detailed maker metabolite (biochemical

pathways) can be deduced from metabolomic analyses.
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Insecticidal Activities of 7 pesticides on Migratory
White—backed Plant Hoppers in the Republic of Korea

Leesun Kim, In—hong Jeong, Buyoung Park, Honghyun Park

Crop Protection Division, National Institute of Agricultural Sciences,
Rural Development Administration, Wanju, 55365, Republic of Korea

This study was aimed to monitor the response of the white-backed plant hoppers
(WBPH) to some of insecticides. WBPHs generally immigrate to the Korean Peninsula
from May to August and damage the crops by sucking cell sap from the rice leaves,
which then turn yellow, causing rapid population development. In this study, the pests
manually collected from western and southern parts in Republic of Korea in the year
of 2020 (site 1 (Jeonju), site 2 (Seocheon), site 3 (Jangheung), site 4 (Shinhan), site 5
(Yeousu), site 6 (Sacheon)) and 2021 (Namhae) were successively reared in the breeding
room. Selected insecticides (etofenprox EC, fenobucarb EC, carbosulfan SC, dinotefuran
WP, imidacloprid SC, pymetrozine WP, and buprofezin WP) were applied to 30 insects
in the seedling box (n=3) and the number of survival and dead insects were counted 24
hrs, 72 hrs, and 96 hrs after each pesticide application. Mortality of the pests was
adjusted using Abbott’s formula. Etofenprox, fenobucarb, carbosulfan, dinotefuran, and
imidacloprid showed high mortality (75~93%) of the pests collected in both years 96 hrs
after the application. Pymetrozine and buprofezin exhibited low mortality (< 45%). The
data obtained in this study can be provided for the policymakers to take rapid reaction
against possible mass outbreak of the pest in the near future when providing local

agricultural plans and policies to farmers.

Key words: white-backed plant hoppers, insecticide, monitoring
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Introduction to Development Process of Fungicides that
Increase the Properties of Active Ingredient

Jang Hoon Lee

Agricultural solutions, BASF Korea Ltd., 04518, Seoul, South Korea

The role of fungicides is important for improving agricultural productivity and quality.
Organic fungicides have been used since the 19th century, and synthetic fungicides were
developed in the mid-20th century, and fungicides of various mechanisms have
contributed to the improvement of crop productivity. The development of fungicides
takes place through complicated process. It takes more than 10 years of research and
development from more than 150,000 chemical candidates to produce a single active
ingredient. Important factors in the development of fungicides are activity and
systemicity of the active ingredient. Properties of activity and systemicity play significant
role in the development direction of fungicides. The activity of fungicide is divided into
timing of application and affecting on fungal development stage. Time of application
represents as preventative, curative, and eradicative. Inhibition of fungal stage is spore
gemination, mycelial growth, and sporulation. The systemicity of fungicide in plant can
be distinguished through various tests to identify roles of acropetal, basipetal,
translaminar, and root systemicity. Recently, tough regulations leading to fewer active
ingredients in the market place and regulatory barriers have increased the hurdles for
development of innovative fungicides. However, superior workforce and advanced

technology are fueling the development of better fungicides in the near future.

Key words: Fungicide, Active ingredient, Properties, Activity, Systemicity












E
[ §873U 10]

wl

T
ra
ol
ol

Ho

Kd
Ok

Ho

2023



20231 (A)UFEOLULL H7IF8 U FAUYSLEY

L8

Al A O]

e [

* MFAFOUTA MZ7|IE7|2E RV IE

* E—mail: sinymin@korea.kr

by

> ofH

1993, Fabetal wjdEsh SAh £
1995. HAk St n st HAF 9
2000, HAk Sl )Y &Sk HpAL

> A3

1995. 2ok BAATFAL 43

2015. AEe] R A iRl At
2018. S B e e

2020, et w5k

2021~ A, AoF] frafEdrE

| 64 NEOLIE

ofr
i)

3

o3

el

[
J



ARk A wet Foke] R, SR WRsUE £ 4
gate] defetal vk A7 dle Ul FSI87IE fle Foke] 9ol =AIA(CODEX)
U FAE Tl g3 ARslETIES A8 ol e e IRle] 54 sk
EEEE G AEsPIZE ofEe] EddEll ok el file, siuitt FikE 9lo] =
7¥etel] whet Qb o] ASHA ek woke] AR wAHES Y 7ol A AR-sek v
of olgfzol 7Xt ool ko] YT WAL G o' ARgo] S5 3‘:‘*9] 35 ATl
o= el 11§ Foke AEVIE(0.01 mg/kg oldhE& A&k FoF sl dESUTA
Z=(PLS, Positive List System)S EU, Y&, vz 5 39 23S 2 ]—OE] =l

59 PLS= 201604 129058 ZAakg-d7ot Aol woll sl WA Al 5 20194 1€ll=
BE ) AW wIHIT, B4 AR 9 A4 Bk BeAE Qgssion), Aw
AE S15 B oflo] SRk ks Sule] Baee Ak ol slash] Se) B
AF, §E1087, A 5 WARA e 97 B EE gkl Q1A et Sls RSl
Y Aol gk ot HY Ao 2 o] = FoR] VIES UE Fiske 5 s
stk B3 FAY GAE o R 3R] 55 S8l e R AL, Al Ao
A sk ofEeS A3l s Wikal ik

B3 5 sk AR 90% o) g HEehe AUARAITAY AAREE TS Sl whHE
o] 6007} FEEE T RS TSl A 4 Y] =E .
TE)an AT s} B AL S V1S B 12352018\ oA 5115202171
Sfstel S AARsES s,

) AP SIeHEIIA ) At Heielel el el e vl 9l A
2 3 o) BReleTIEe A% Shlel Sy Bl F wEa o) SRS s
5 A QA Lot oA slkol melel Stk

N







PLSH = XMHAIA o|lF =sfa#H HE2o

Wst o B wH

o|ZH
SELEE AL

2023
(Abet=sefutets g7|153 & EAsts

e

At

=



20234 (AHHZ bty 7|50 9 EASHAY

1993.3.~2000.2, FEUstn A&}t A}

> B

2000.2.~8A).  F=EH

o3

3

KA (o2

ofr
i)

el

[
J

ny|



PLSHI= HHAIS o]

S HM=ol Hel A 2z TN

20199 1€ 193E RE T 52 5871 43} A= (Positive List System, ©]&} ‘PLS)7}
HE SR AW AR wet S eluete] FeRigeMs o & Wt itk
195819 Fgofkely) o] AE 0% coofdvte] sAl it JaFe FAH & ol7t =AW
wH3to]d A

U QAT mEd 2R S HAIE R 8%kS A sihEe] AL dRE

11%, AT 4%, e 5% F0 2 e WAl 23k ¢k

sfaL Stk gl -] LSk eRstE U] <]

o] FE AR F e gl AL T ol E s Aotk
Tl F2HE A gl = WalS-FRe] SRE oF 58508 Eelrial gtk
o] T F8 WAINFE 100~50004F¢l] e FEAIRE, F2HEE WA == Walgo] k=L, Walsd

2 a3 Foke] F57F the] wite] T5Eeke] ¥ WalE WAl ofgheo] v A=

Aol
Tl Yol I Ak AR ARHel) T sk T AHAF 540] Qe EFolY]

wfiol] Az dhalg 5 B A A Aert ash] wfie sektely 5 oF

4001F2] WHECA Bt Har ek

53], 5 AR 2R R S5 woks RIANTVIES et nkEA ARgEkaL, sk
Tz 2R fof Y woke FEs A Hslal dfjsfolet gkt PLSA =] ZHAIS o)
e} R E ARA Feos tids HE20189 8Y 63kl A5 FXIsIch

38 U8 DoRE OFEE AV s 5E3(2017d714] 1672 16,34971
A&dpPdel TEHAL AE 20229714 26020 36,66871 2 Ff)skaL, o] FAelx Fagh ZH
87IEE U g, @F2HE Rt T Hoed o deitids RS E A ¢
Foe] FFEETIES HER AL, 38 g wok] minds AR vlE B 3

H, @FH - AW Soll heh -3 F3lehs 3, @eddRe] Fof AHE B Bds

il

oE-,



2023 (AH)SH25kaits| 7153 g RASEWRY

AR5 - Bk B Rl AR el RS AT S8 23, SoksEo] tE Sy

AL, FAL- el tiEh alS-FHE EE, TS H AFEHC] sjiso] 7PN wdd

(Ah)gh2sotatete|



2023



20231 (AhFFtaerel R

]l

30
oK

* E—mail: youngmi@korea.kr

B}

SR

)
B

!

S

- wgn 2ol

N
TR
Ho

1995.03.~&1A).

=
5

=
T

- AR s/ AlE, Z1eriE AR

= T

ol ]
= w

AEe] A

=
5

A& RS (A EBL3), A3



SERMH
B 2rjo|= F5A7E 4] ZAIR Qs AAAH SR He I S wet el
o2 A AolM vdBEno|= thAlA] - 7ie] S| X1 otk A& el
ax7leo] e 75 WallTol A s itEe A7) e wEAgsof sl s Ay &4
B S8 AR a5vle T2 Fasith A vdEEriol= tiAAE i B By
FSAE 2 Al 7R, JdErolE ﬁ:&ﬂ Y FHA, JFHHE" FSAloIt) o
HolE F5AE Aol Fefgh EE= o], A= Tl A Idds AF=E 3
Eat Hb’ﬂ FTE olr}. JdErolE F5Al= WE AR ol sig= APEAIE = 9l
AL 5 kel Feli7t Hol 9] IRl vk vidE 2vlo]= tiAA| 2 Bo] HaEal 3
L2 Oﬂ%ﬁiﬂﬂo]ﬁ FARE A el w2l et Vggo) glom, S Aeg K
AZro|ES] 73S 217t 7l§‘r717} 2asit) 259 FoAIE LR A= SlSEA] Sl
AREEOl 2 FFAIE, T A 7] Al FH AskEe] wikeol Ui oslE
7831 71aL PHEVW 2 AT S R YUY Fee] FSA1E NEste] skl Sl
1 & A F

p

|

; ﬁ

é
i}

Heof] gk okl S a4x3t

‘I‘O] xH AT 7—2 BEF Tl FWA ARgHAL glow, whe E}&E— 53 22 AYA BF
Ao &bel F2A0lt) detUEY F2A MYn 2ujo]= AEEa] 80% oA
AR BAT A5G 98] Al e F5AE, vdEEnle)=e) vg] B IEE, e
AZEHE Hole 8 F5AoIth o] el AxdEFejols, TR Te|E F At &

ZEdo) T A7k A&A o S glom, AL, cA A, olestelulA] 5 B
AETPEE vEE 2ejo] S S $13 2571 o oItk U olels At £ U
k7)%0] AE5HE 7S T 2Bl s erle] =g ehis] tiA] 7Fsd Ao

i
=






[48 7Y, 3

A 1 X 3 WEE H 4 wEz
B I=] oHZE(B3) =H]11(83)
7 =
e
o axje £} Ag 23y
09:30~09:45 (=) (=) (r=CH) (s112)
2zx Q71K 0|5S AR
09:45~10:00 - m
(E=0) (#=y) (@=) (s112)
I oz 151 T MR
00010151 zany | (amsass) (=) (5342
_ _ A3 e Md Munir Mostafiz 30|
10:15-10:30 (S0t (FiLTH) (@@=t (=22)
10:30~10:45 Coffee Break
o SN 2o a3 545
10:45-11:00 (s212) (siLH) (=u) (=212)
szl orAs 52 543
11:00~11:15 _ -
(&)H0[ET) (&= (FEH) (=212)
o Az ot i 251
THI5T130 1 (seiEX Korea) (z=0) (s22)
3ol we} ubEAl WEE - ok






1
>
rr
Ao
nE
H
o>
x

oret |

(0O-A-01) 09:30~09:45

Metabolomic Approach of Azole Fungicides in Radish (Raphanus Sativus); Perspective
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Changes in Gut Microorganisms of Tetranychus Urticae by Treatment with
Entomopathogenic Fungus

Gahyeon Song“, Yeram Im' and Jae Su Kim'?2

1Department of Agricultural Biology, College of Agriculture & Life Sciences, Jeonbuk National
University

2Department of Agricultural Convergence Technology, Jeonbuk National University / 88
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1Department of Integrative Food Bioscience and Biotechnology, Chonnam National University
2Toxicity and Risk Assessment Division, National Institute of Agricultural Science, Rural
Development Administration, 3Global Agro—Consulting Corporation

4Stockbridge School of Agriculture, University of Massachusetts
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HO—-wook Leeﬂ, Hwang—bin Yu‘, Yi—seul Kimz, Min—jae Kimz, Abraham Okki Mwamulaz,
Cheol Jangs, Dong—Woon Lee" 2%

1Department of Ecological Science

2Department of Entomology, Kyungpook National University, Sangju, Korea

3Research Institute of Invertebrate Vector, Kyungpook National University, Sangju, Korea / 96
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Metabolomic Approach of Azole Fungicides in Radish
(Raphanus Sativus); Perspective of Functional Metabolites

Ji-Woo Yu', Min—Ho Song', Young—Soo Keum', Ji—Ho Lee'

1Department of Crop Science, Konkuk University, 120 Neungdong—ro, Gwangjin—gu,
Seoul 05029, Republic of Korea

This research focused on exploring the harmful effects of three types of azole
fungicides, namely diniconazole (DIN), metconazole (MET), and tebuconazole (TEB), on
the leaves and roots of radish plants. The analysis was done through targeted
metabolomics using gas chromatography-mass spectrometry (GC-MS/MS), with a special
emphasis on the changes in functional chemicals such as phytosterols and glucosinolates.
The radish samples were collected after 7 and 14 days of exposure to the fungicides,
and the experimental groups were clearly distinguished in PCA and PLS-DA score plots.
The results indicated that the fungicides caused significant changes in the levels of
phytosterols and glucosinolates, affecting the primary and secondary metabolism of the
plants. Overall, the study revealed that the azole fungicides triggered the defense
mechanisms of the radish plants, and affected multiple metabolic pathways in a similar

manner regardless of the type of fungicide used.
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An LC-MS/MS Method for the Rapid Screening
and Quantitative Analysis of 500 Types of Pesticide
and Metabolite Residues with the ZenoTOF 7600 System

Bong—Jun, Kim

SCIEX Korea

Zeno trap technology significantly improves pesticide sensitivity, and electron activated
dissociation (EAD) fragmentation technology improves the accuracy of qualitative
pesticide analysis results. In this study, when the Zeno trap was on, the sensitivity
increased by >10-fold for 95% of the pesticides, and by 5 to 10-fold for the remaining
pesticides as compared to when the Zeno trap was off. The ZenoTOF 7600 system is
equipped with an EAD cell that simultaneously captures precursor ions and free
electrons. Precursors then form a free radical that dissociates, often generating more
fragment ions and a more informative MS/MS, which helps to ensure precise quantitative

and qualitative analysis for pesticide detection.
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Changes in Gut Microorganisms of Tetranychus Urticae by
Treatment with Entomopathogenic Fungus

Gahyeon Song'”, Yeram Im' and Jae Su Kim':2

1Department of Agricultural Biology, College of Agriculture & Life Sciences, Jeonbuk National University
2Department of Agricultural Convergence Technology, Jeonbuk National University

Two-spotted spider mite (Tetranychus urticae Koch; TSSM) is a polyphagous pest that
has acquired acaricide resistance because of its short life cycle and continuous exposure
to acaricides. TSSM has symbiotic microorganisms which could be involved in the
physiology and ecological adaptation to biotic and abiotic stresses. In this study,
entomopathogenic fungi were used to control the TSSM adults and microbiome change
of the TSSM infected with highly virulent entomopathogenic fungus was analyzed. The
acaricidal activity of 77 fungal isolates was tested, and the isolate with the highest
acaricdal activity was determined. For the analysis of microbiome from TSSM infected
with the highly isolate, 16S rRNA and ITS1 were sequenced using Illumina Miseq. As
a result of raw data analysis, insect symbiotic microorganisms, the abundance of
Wolbachia and Rickettsia were changed in the infected TSSM. This study will provide

an understanding of TSSM symbiotic system against entomopathogenic fungal infection.

Keywords: entomopathogenic fungus, Illumina Miseq, microbiome, symbiotic

microorganisms, Tefranychus urticae
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Phytotoxicity Assessment of three Fumigants(PH3, EF, MB)
on 6 Imported Seedling Species

Jinsung Yoo*, Jun—ran Kim, Bong—su Kim and Young—mi Moon

Animal and Plant Quarantine Agency, Republic of Korea

Fumigation is one of the most widely used method in quarantine treatment to control
the pests of imported and exported crops, seedlings, and other plant materials. However,
the issue of plant damage caused by fumigation is still a serious problem. This study
was conducted to investigate the concentration of fumigants that cause damage to
imported seedlings and to use the results as basic data to set treatment standards. In this
study, the effects fumigants, methyl bromide, phosphine and ethyl formate, on six
species of imported seedlings (Radermachera sinica, Zamioculcas zamiifolia, Polyscias
balfouriana, Echeveria elegans, Echinopsis eyriesii, Aralia elata) were investigated. As
a result of treatment with methyl bromide and phosphine, damage occurred when the
concentration reached a certain level in Aralia elata. In the case of methyl bromide, the
leaves were turned yellow throughout the plant, while in the case of phosphine, the
leaves had brown scars and the surrounding area turned yellow. Ethyl formate showed
damage to all plant species except Echinopsis eyriesii (Cactus). In all cases, damaged
leaves that has water-soaked appearance were withered soon, and the leaf fall has
occurred on seedlings that showed damage in the entire plant. The color change and
chlorophyll content of the leaves were measured, and all data supported the previous
results. Damaged seedlings showed different recovery rate by fumigant. In the case of
methyl bromide, the recovery of growth was poor because the roots are also damaged
by fumigation. However, in the case of ethyl formate, growth of seedling was recovered

soon after fumigation.



20231 (AHSHEiobatety] 75D G EASHEYED

£517] AIMRHEHA] LH SO{2IHIX], S, ATofISolA Lt
NSiER Bu U okEu}

2R 773 37l tisk FHale] olAwA 13 Q1% AElA] WAe] FrkskaL Atk
AV B A O 238 Al S8 ALE Feb] B3t wdt slojelwx|er 3, 1ea
7hFol 9] AER SEEE 2voRlEd WAe IGERE ZARBIIC llofeiwX|ex] Adst
2,174n}e] 5 oPFPAeRIBEN BejedRItiEe] 247} 98,314,606} 1.7+4.6% X8kt 5
M= oFIAIRE 21.2417.5%, 71FEIFERIGE 76.0+18.4%, RelFFHGE 2.848,1%,
B¥319a1, 2vjollEdME SapglEyt Btk F3br] Al e Wk AhE
F7F AAeE 2R o)FshE 2E Haslel| S8l f71 s 8E, sFFsek 228l e oF
| ke FAstsinh 7ETFERIRENA oA 2%, ESRITIEA o 18- AQs oA
oA 80% o el ARggo] VR, 3] XIGERE Ak oz ofd) tigh 7o) = A
o= Rtk



Fungicide Sensitivities and High Resolution Melting (HRM)
Analysis of Botrytis cinerea on Strawberry in Korea

Doeun Son'’, Sungyu Choi', Haifeng Liu', Geonwoo Kim', Yerim Jo', Soyoon Park,
Seongbin Kim2, Youngju Nam®, Geunhwa Jung*®, Hyunkyu Sang'®’

1Depar’[ment of Integrative Food Bioscience and Biotechnology, Chonnam National University
2Toxicity and Risk Assessment Division, National Institute of Agricultural Science, Rural
Development Administration

3Global Agro—Consulting Corporation

4Stockbridge School of Agriculture, University of Massachusetts

SKumho Life Science Laboratory, Chonnam National University

Botrytis cinerea, the casual agent of strawberry gray mold disease, is an important
fungal pathogen reducing strawberry yield., Application of fungicides plays a key role
in disease management at commercial fields, In 2022, isolates of B. cinerea were
collected from strawberry plants and fruits at different greenhouses in 30 cities located
at five provinces in Korea, Based on morphological and molecular (VEP2 and ITS)
analysis, total 89 isolates were identified as Botrytis cinerea. In addition, sensitivities of
the isolates to 5 fungicides (fluxapyroxad, pydiflumetofen, pyraclostrobin, benomyl and
fludioxonil), which have different mode of actions (SDHI, Qol, MBC and PP), were
assayed., The ECsy values of the isolates to fluxapyroxad, pydiflumetofen, pyraclostrobin,
benomyl, and fludioxonil were 0,046—771,98, 0,003—156.,035, 1,109—-1396.096,
0.046—4065.219, and 0.003—0.043 mg L', respectively. Fungicide resistant isolates
were possessing target gene mutations at SdhB, Cytb, and TUB2. To detect the
mutations associate with fungicide resistance, high resolution melting (HRM) analysis
were conducted and generated genotype—specific melting curves, This study can be
used to monitor future shifts in sensitivities to the fungicides in Botrytis cinerea
populations from strawberry in Korea,

* Corresponding author : hksang@jnu.ac.kr
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Molecular Insight into Reduced Sensitivity to Qol Fungicides
in Fusarium fujikuroi

Geonwoo Kim', Doeun Son', Sungyu Choi', Hyo~Won Choi?", and Hyunkyu Sang'

1Depar‘tment of Integrative Food, Bioscience, and Biotechnology, Chonnam National University,
Gwangju 61186, Korea

2Crop Protection Division, National Institute of Agricultural Sciences, Rural Development
Administration, Wanju 55365, Korea

Bakanae disease, caused by Fusarium fujikuroi, is a significant threat to rice
cultivation worldwide. As quinone outside inhibitor (Qol) fungicides have been widely
used to manage this disease, concerns have been raised regarding the reduced sensitivity
of F. fujikuroi to these fungicides. In this study, we investigated the molecular
mechanisms underlying Qol resistance in F. fujikuroi. We sequenced the target gene of
Qols, cytochrome B (CytB), in field strains of F. fujikuroi, but did not detect any
mutations. However, qPCR analysis revealed that the expression of an ABC-G
transporter and a C6 transcription factor was significantly upregulated in the
Qol-insensitive strain RF-37, in the presence of orysastrobin when compared to sensitive
strains. To elucidate the function of the transcription factor, we used the CRISPR-Cpfl
system to knock it out in RF-37. Our results showed that the knockout mutants increased
the sensitivity to Qol fungicides, but not to other fungicides such as metconazole,
benomyl, and fluopyram. We are currently investigating the function of this transcription
factor and its interaction with the ABC-G transporter. Our study provides new molecular
insights into the mechanisms of Qol resistance in F. fujikuroi and may lead to the

development of novel strategies to control bakanae disease in rice.

*Corresponding author ; hyon338@korea.kr, hksang@jnu.ac.kr
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siamense 57} 172 SHHATE HASAPHS ARE-3te] B8 B 752 pyraclostrobin
o that A S AR Ax}, AEo Bl C. fioriniae 4405+ AE AAo)dom, &
B2 31T S0l 27757 Al T5 w5 SlA C. fiucticola 13155 A% C.
nymphaeae 335, C. siamense 83, 18]aL C. fructicola 27+ E5 Aol A5
T SN C. siamenseZ SRE 1977 7H/30]20t}. Pyraclostrobindl] #&dx} 7+
% 1575 Addste] oyt b ALe] 7N ES A4S A, e A w50 143817 op
Abo] glycined|A] alanine® 2 X|3hE HEGHo|S FIEINcE Al 1505 FolA
22YTJ1, 22YTJ4, 22YT]S oA e 129 A)2] o] =ito] phenylalanineol|A] leucine© 2 X3k
e AEAolZ A A, Aadvh= dEo] gle Ao R AT 27k AtA| vk
ol sl A 158 5 AR, AT s A
A}, gAF A, I B, FA; ok, Bpolol] tigh Wl o) xjeo]7} §ISIH. Pyraclostrobin
o A&l IF+= TYE strobilurinA] ARTAQ] trifloxystrobin, oryzastrobin, azoxystrobin,
kresoxim-methyl ‘%= &3S Uehlls wxh Aads Btk B<ole] T4 el C.
Sioriniaed|A] pyraclostrobinel] tek A gAo] HEo = 100%, FTEAME 87.1%=2 JERE7]
witol], A Al delshy Eeol BAHS MAE 5 e AR AERe] B3] Hagth
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Evaluation of Insecticide Resistance Against Western Flower
Thrips, Frankliniella Occidentalis in Tomato Greenhouse

Ho—wook Lee'", Hwang-bin Yu', Yi-seul Kim2, Min—jae Kim?,

Abraham Okki MwamulaZ, Cheol Jang®, Dong—Woon Lee':2%"

1Depaﬂment of Ecological Science
2Department of Entomology, Kyungpook National University, Sangju, Korea
3Research Institute of Invertebrate Vector, Kyungpook National University, Sangju, Korea

For stable and continuous production of tomato, farmers utilize various pesticide to
control western flower thrip (Frankliniella occidentalis). However, abuse of pesticides
leads to development of resistance in the targeted western flower thrip populations.
Without proper control strategies, such practices lead to economic damage on tomato
cultivation. This study evaluated five types of pesticides (Acrinathrin 5.7% SC,
Dinotefuran 20% WG, Emamectin benzoate 2.15% ME, Chlorfenapyr 5% EC and
Fluxametamide 9% EC) for pesticide resistance in western flower thrips collected from
tomato greenhouse located in Hoeng-seong, Gim-hae and Po-hang. In Hoeng-seong, LCs
of Acrinathrin 5.7% SC and Dinotefuran 20% WG was 119.8 and 8.7 times higher than
recommend doses, respectively. In Gim-hae, LCsy of Acrinathrin 5.7% SC and
Dinotefuran 20% WG were 186.6 and 1.7 times higher than recommended doses,
respectively. In Po-hang, LCsy of Dinotefuran 20% WG was 420.6 higher than

recommend dose.

Keywords: Frankliniella occidentalis, resistance, insecticidal activity, tomato
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A AR FEe wet A A 7R sisEe] s Holth A A13d
F5o] AL FSA e 2 o aglo] wH, ol BAF R & Hs|E oplgit) 71A), 1L
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Monitoring the Resistance Status and baseline Susceptibility
of Tetranychus Urticae Koch to Eight Different Acaricides

Md Munir Mostafiz'*2”, Kyeong—Yeoll Lee?®

"Research Institute of Invertebrate Vector, Kyungpook National University, Sangju, Korea
2Division of Applied Biosciences, Kyungpook National University, Korea
3Sustainable Agriculture Research Center, Kyungpook National University, Korea

The two-spotted spider mite, Tetranychus urticae Koch, is a major agricultural pest
worldwide and is known to rapidly develop resistance to acaricides. The aim of this
study was to evaluate the susceptibility baseline and resistance status of field populations
of T. wurticae to eight different acaricides. The field populations of 7. wrticae were
collected from six different locations (Damyang, Iksan, Hadong, Goryeong, Cheongdo,
and Jangseong) in 2022. The susceptibility baseline and resistance status of these
populations to the tested acaricides were determined in the laboratory using a direct
spray application method. The results showed that field populations of 7. urticae from
all the collected locations were highly susceptible to acequinocyl, abamectin, and
chlorfenapyr. However, T. urticae populations showed higher tolerance and eventually
developed resistance to fenpropathrin and pyridaben. The findings of our study will help

future efforts to monitor 7. wurticae resistance to acaricides.

Keywords: two-spotted spider mite, resistance monitoring, resistance management,

susceptibility
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HiZEoll 'WMSk= HHEELIENPlutelia Xylostella)2l
XIHE JHxIZol chst &M X2y

v o] WEhs viFbEe] B8R A RS Al A, oM i bl
A5A ) gk AEAdE AR oA vlF s bl S5 o T ARS-ol BaL
A B 77 =2 oF 85 Ao, S A, 3 A9 wisEbls AF
sto] oFA| A3 B7F HQ Leaf-dipping method(F3IAH) 2 AAIBHITE & A3l oA A
e WRP| flate] Solig2olA Fuiakagt ZiAh SE il A elsha R delA
ke RAIE A AR E8ekalat LGsoake AFERlagt 23 SR e] JiAl=
Etofenprox 0,224 ppm, Spinetoram 0,006 ppm, Emamectin benzoate 0,010 ppm, Chlorfenapyr
0.831 ppm, Methoxyfenozide 0.012 ppm, Indoxacarb 0.012 ppm, Cyantraniliprole 0.003 ppm,
Flusametamide 0,004 ppmo© 2 FYhSime] ARG e 743 1e] 744 A= B85}
719 Ak Bolvk Al wiFuple] Al 23, e A HoA 4 HAIET =2 LG
#E Bion FAHAACR INAYGAM A AAE A AHA diske] LCsogko]
Etofenprox 230,73Hl], Spinetoram 57.33Hl], Methoxyfenozide 230.174l, Indoxacarb 91,088},
Cyantraniliprole 129,678}, Fluxametamide 174,58 =7 UERLO ™, AR oA G5k 7iAl=
Methoxyfenozide 70,338}, Cyantraniliprole 62,678}, Fluxametamide 54,58 &7 Yepdc} 73
Ado 7 FHA AP A= A Aol tiske] LCsogke] Etofenprox  303.81Hl,
Spinetoram 55,334l], Methoxyfenozide 842,58, Indoxacarb 69,338}, Cyantraniliprole 68,678,
Fluxametamide 5558 =7 YeRgo™, <lA|X|HolA 43S 7IAl= Etofenprox 60,688,
Methoxyfenozide 85,254}, Cyantraniliprole 549}, Fluxametamide 125,58 =7 YeRdt) 9
o g oA MRS Al A ZRAlC] theke] LCsoake] Methoxyfenozide 1174.834H,
Cyantraniliprole 608l, Fluxametamide 53B] =7 YeREo™, AR GoA et /A=
Etofenprox 192,668, Methoxyfenozide 174,179}, Indoxacarb 82,924}, Cyantraniliprole 210,33
Hl|, Fluxametamide 153,754 A1 Wbt 383 739, dolx AxE 1A A3d 7
#] Methoxyfenozide, Cyantraniliprole, Fluxametamidet™= B& A 9ol|A] & A& Ho

™ 2]Yd]] w2} Etofenprox, Spinetoram, Indoxacarb B=3F 328 AgAH|E Hch
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Insecticide Resistance of Myzus Persicae
(Hemiptera: Aphididae) Populations in Gyeonggi—do
and Gangwon—do in 2022

Jung—-Wook Kho*, Minhyung Jung, Joo—Young Kim, Do—Hun Gook,
Hyeonjoong Kim, Soowan Kim, and Doo—Hyung Lee

Department of Life Sciences, Gachon University, Gyeonggi—do, South Korea

Mpyzus persicae (Hemiptera: Aphididae) is an important agricultural pest that causes
great economic damage globally. In our study, we investigated the resistance status of
the aphid against eight most commonly-used insecticides including deltamethrin,
imidacloprid, thiacloprid, sulfoxaflor, pyrifluquinazon, spirotetramat, cyantraniliprole, and
flonicamid. The aphids were collected from Korean cabbage fields from three different
sites in Gyeonggi-do and Gangwon-do, respectively, and a laboratory-reared colony was
acquired from Rural Development Administration. Insecticide resistance was assessed
using leaf-dip method in a laboratory condition over 72 hours, and analyzed based on
a) lethality of the insecticide, the mortality of the insect at recommended concentration
and b) resistance ratio (RR) (lethal concentration 50 (LCsp) of a population / LCsy of
lab-reared population), a measure of resistance development in a population. Overall,
lethality of < 32% was observed from all populations for deltamethrin, suggesting low
efficacy of the insecticide. On the other hand, sulfoxaflor, and pyrifluquinazone, and
cyantraniliprole generally showed > 80% lethality, with 100% lethality observed from all
aphid populations for sulfoxaflor. However, some populations displayed high RR of >
5 against sulfoxaflor and cyantraniliprole, with a maximum of 41.3 observed for
sulfoxaflor. This suggests that despite the high efficacy of the insecticides, resistance is
under development in few populations, and hence more careful application of insecticides
is required. Finally, imidacloprid showed a wide range of lethality from 41.7% to 98.3%,
and RR with a maximum of 493.9. Such large variation in lethality and RR implies a

varying level of insecticide resistance among populations, and hence, careful assessment
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of the insecticides needs to precede the application for different local populations.
Likewise, our study can provide practical information for developing -effective
management strategy against M. persicae.

This work was carried out with the support of "Cooperative Research Program for
Agriculture Science and Technology Development (Project No. PJ016960042023)" Rural

Development Administration, Republic of Korea.

Keywords: Pyrethroid, neonicotinoid, novel insecticide, lethality, probit analysis
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Aulehs F2EAtel tig woF =EwS Tkl flsl g HrFsksith OpExide] W= (1)
2] SA7]E(Reference value non acutely toxic active substance, RVNAS), (2) thd2HzE2]
ZFH{Crop type), (3) EAEA(Substance Properties) ; A, 2HEETE A4 Y wiz7], 571
& FrEER, BT 38, IR @ A 2 5 Au] Q(Scenario) 5 AP/ A,
SR, A7), A 9 SR FAEE, B8 54 F FreEE, AT 59
I 27| GRS H AlRle] st & dTeMe et IS AR R
Aol At i e ®E Tkl woPE T IAR=E S8 THAOEL)F Hlnlste] 913
A s

T 7k S0 55 5 104553 450l 559 59 101555 o= 3lelth
A= soF] S47IF(ACEL), td2hs, AW, AEEFES As Be e WATE
Z-gato] FryelaL, 1L A3} s HeHE Fgsitiehe EANE 3055024498,
T 23F 512738 0] F2Akel tigk =Edo] ACELS Zsle] flsiAdo] =A yrElstT:
2 39 W7 19| W7 A3 SEide] 2 B¢k 5 et SRS BT 55 9 8E
EEADS dde = sigink 2l sk FreS Luek a9 2] RS ALt
2BTAIR o] SePstlon] 1 A 2aTA|oA= EANT S B FEEHVIE {4
10%9} a2k 4] 10007} 52Fdzkel] thel] sl o] =7 vttt 27 dibrke At
gh 2B o M= 7Y 50F 83 BT mE o] AOELS 29hA| ot 527} 218l o]
w2 Ao et woF S8t RS BT ARk 39l oA 2BEHA9} vk A
2 HE FoF 8FE BT =E 0] AOELS 28R kot AR} flsiAde] v Bl R
LFERsIT

* Corresponding author : ghgil@korea. kr
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OECD =2} & =x[=l2] WA mjet 3 CHx ek =AY

929K Working Party on Pesticides, WPP)o|gk A5 7F g27]92¢] OECD Aksle] 2871 2]
193] = 3pehEd - AEke]93](Chemical and Biotechnology Committee, CBC)ol| 43} &

ofol] T FNIHQ] AT HelRkS WAk o] AR Porke AR 3 ¥ 52 9 v A

!
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SRS sk, A7 B @3 thet sl e Haskehs Wtk Tidshe dvE sk
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A4 Al - 7 Zgell defskar Sk

20233 A 383F WPPoll= @ A3 AN (FQ17] e 39k RNAT 7Rk 5oke] 2ls)
A7F AR B, @ ATks S HalaWAzE ssdeds, sS993 s
FF AR B, @ M2 FIH TH(EENAANG A8, AT AE S4 9 WA D)
T AR oF 55 9w ik A wekt e 715Hs) ol dheiM® R B
AFetedo] 37 =9 kgt 53], A3 Sl tighk woe] Sl AstE Sl = woF
AE7} 2F(Expert Group on BioPesticides, EGBP)” 3]9j& HEg2 Fgsle] 0|5 T3] A&
FoF] Tl thsf Al&siaL ek HrRE o Q= Zbee] v Alag B Tt s st
el &kl
Holl B3] Qanoln, o] & AHstaL QBdsHA| ARgsl= A vlg- 583 o]
WPP 31| AiE F3l 55 delo ek =A1A 23} 9 xSk R 7Rt ofyz) Aksk
N Fa%k AFol7] wiitel] &2 3o U8 9 =4 3 TRTFeEHA T JFF 4 F thx
WYl oha] RAskarat gk
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* Corresponding author : shinjid0@korea kr
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HIA, AlAo)A], EHH vl T4 J3FTE & Atellx= 711 ARl
upe} dep e fA, 7R FEkA|, HierlFE kAo Bl RTINS T
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soke] VR Wrhe s AR 9NE B8 AR ka2 Ho] woF Uf siskadol
A JE 9T T v 9FEgks fdele 5 Jr B8 o R Al ok
SR H AFs =0 e aojelHe] A wAld e ddEas thAlst
of QRIS WK < e Al S TREslaL itk Tl skl wREMd ks 71ye,
z OECD TG442, 4979 A0 2 {lste] vl &
< o183 AIFHE et FHEFE Sl RS A5 5 U HAT
2 SolF-E ATkl flste] FFARE Harst
of SEjuetollA] 250 ool Edkdo] e WAl F oHITE, IR o 5 st
s YAE 1152 A A3 S Al thete] OECD TGA42A AR (Bl =
REEJATR(DPRA), IAMEFE/I3E A1 (h-CLAT), ARE-FAIZ 2R A3 (KeratinoSens A3
2 LuSens A|EH))-S &85} OECD TG497 37 2 Defined approaches)< ¥Fds}e] 1]
Y w7 R8skl thateeF Aol tiste] F2dd dxtet A E e St
W AdE Hlaslgen At i, Solw, ASes AREsigit
5ok Aol dhete] Z1UBE o83 FEAY Aol v$E A YRS FHA 2
F7F 1000 SRS D3, 5ol Aot AR e =R A 100%, 100%,
100% 2. B35} o ™, h-CLATAI S 79 100%, 66.6%, 85. 7%= BHE3}99t) KeratinoSensA
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AHES ST LuSens AR 749 TR Fofael IS5=4AA7 1 el aLr]H o
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U Li2H|IZoielaset 2ElE 2ot M=SdARE 2 g+

WERAR e A (PPl s e} e Wih s 289 7es Welsiu £
= do7le BARA, R gAY 2 F=e] el J3S mAe e R Agoldt
1998'37E] OECD 39S T4 2 WEHAG = 1 AIdRS 7idshs A9 a
£ il 3lor 2018'd AAF-47 |7 Bd=3t ST AL BlefolX FHAHED)S FoF
& T WHA = B eS AAEI= AlSsointk. ol wel, WEndele] sk
o) ZR7IE A3t aPdE o] sEEihEel tsto] mAvIEel Bk el ke ot
theh APy vhedo] At Argoltt. mehA & rtellMs wekaeEi® Wl JIS=AR7 e
I ol EHgeleldlseF WES 913 AAS skt sl
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£ AFSR= Aelin viro) A thse] $4 AEe|2 Sl £ b Fa) Ssha)
She AREE AAAFALT) AAYHLAET S o] §3}e] o] 2= ZA(OECD TG459)%
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S5 5o dAlol thete] WiEH=Ade] Sl Tk W & S Ao s diEH o Yot
7}, =] s AA = Y2 HAl FeEdR oilEe 9AE SAEELR delthe 5
Rbddedets AxIskslaL, AAsE 2art vk

*Corresponding author : shhong99@korea, kr
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Daejeon 34113, Korea / 221
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223k 293} Colletotrichum o] w2 thFEAHHF2] Pyraclostrobin®} Thiophanate—
methylo]| i3t 34 2y oFAt

eSS

Fcieha SR AT ABols) / 222

(P-91)
BenzimidazoleZ| A#A12} DMI tAlo] tigt BaoldA+e] A3d &
e, Ag
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Znl EQAMEH| Phorate XIREM

THESREEF A ACEHD) oM = FoF S8 EESSHRA|=(PLY) 7 A2 Wt sikE
GHE] sk B4 S VIS 32050014 46352

2 ety Phorate E3PRME 3 bR 7o R AHYskal 9+ oxygen analogue,
sulfoxide F sulfone THAMHEO] S 463/do] EJHEATh AFA Sl &}, F 5 F4
Zpzol] AP, Bl WAlE EFEEAIR ek ARE-¥= Sl Phorate A& 28] t
T skt 53] 2719 13] AEsforeht £t Tlolx= B o2 A5 A7) SR
Akl Qlo] FAfgte] WS ThsAdo] AEskal itk BRAQ] Phorate AR EQFEEA| A
o W& &3} F FihE FAY 42 eSS A5 ARE Alskaat 4 A Phorate Adw
ENTA B &3t A B S T F7F A2 9§ Phorate H3RHE diiEEe] I
EL ot Eut A EokEsiAe] $ 4% A
7wk AE 54 oMt o) 71E<) 0.05mg/kg ol8kE AEE AL vlEkS AT S
2 =) EYo|E RS 87ES skl Udek 1aF Ao} 24
7} AE Z 6019 F - ol 7IEERe 13 0.036mg/kg, 23} 0.055mg/kg e 2 W=
5.99 gL wiEke] Bl 0.214mg/kgo} 0.383mg/kg = WHF7I= 2} 7.3

0,99 =<l Ao 2 el 7] Fato] SV A4 F 30904 45U R FREIAME-
7S ETsitiehs sl8VES 2He Thedo] =okth E9t AlRel)X] aekE Phorate &
3 % 209, Phorate oxon 3% o] o= BHE HH FREe] A4S dAKHER] Phorate
oxon sulfone, Phorate oxon sulfoxide ¥F7]7} Phorate sulfoxide, Phorate sulfone H.t} 71 A3k
S Bvk £ 97 A= £9F 5 AS7IRI] 60 olstRE & wiHEe] SRR IETH
AF3E7IE WAS T IA Az} ST A wpE A Y A5 Als e 888 5= 9l
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ALk, MER! AR, 2RE AN, A

lelatietn SAZS

E 9= M9 F azoxystrobin, fenitrothion, fluopyram 2 thiacloprid®] 48 A & FF
ATARIE SORVIA) o} R ool fsjo], AT SEe) ok 5 54
T8 AL 7T S-S flste] FE AT #ele] tigk AEE A2 A Ho] thE 27
IS

NAEEE st SAERE =tHERD, HeEE FHEER2) LA APA) E7elA

A AIES APkt M)+ azoxystrobin, fenitrothion 2 thiaclopridE QFIARE-7]
9] Aol Fote] 7 A R 23] AESIIAL, fluopyrame 13] AESIITE AEIE 5
2ARE T2 0UA= 1 0, 1, 2, 3, 5, 7, 10, 1494714 & 83]¢] Al8E& AFste, oAl 1Rk
S B3 F AESE S 2SSt M$] 5 azoxystrobin, fenitrothion, fluopyram 2
thiaclopridE- acetonitril 2 F&3FaL, MgSO,9} NaClS ARg-5le] Euljslo)on, d-SPER A3 &
HPLC-UVD H5= GCECDE #4830t} A&k A AdFAls 25 0.05 mg/kg ool
a1, AEHAS] 1089} MRL <202 ¥k AJglste] F=8gh A3} azoxystrobin, fenitrothion,
fluopyram % thiacloprid®] vt 3]4-&2 782} 74.2 7 106.8%, 95.3  110.5%, 86.8 90.8%, 82,
7 7 111.2%2] 3482 B3t} M$ F azoxystrobin, fenitrothion, fluopyram 2 thiacloprid2] A
E34 917)E azoxystrobin®] 75 5. 79 (X 5.19(E42), fenitrothion®] 79 414 (E
AN} 4.99(272), fluopyram®] 789 4.98(FFD) I} 4.29(F2) H thiaclopride] 7% 3.7
(EADT 4,84 (EH2) 2 VeIt azoxystrobin, fenitrothion, fluopyram 2 thiaclopridol] tha]
95% A1Z|rollA] Fravda sRetgks 7o = A RS VES AAsIle, 448 10
AA ko] Zhzt 26,61 mg/kg, 50.397 mg/kg, 17.97 mg/kg, 53.12 mg/kg |82 FEHThA,
T2 A ZHFRRE MRL <7 olekd Ao wthe)

Z4J0] : Azoxystrobin, Fenitrothion, Fluopyram, Thiacloprid, ™¢], ZHq-5<F

ZJA} A8kx] : hchoi0314@wku. ac kr
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EYES 0|8t EYUZIR Chlorantraniliprolez}

Cyantraniliprole?] $218 S0 XMz

FAES AN A9 AARE] AR o] Bl threhaa Blee o g FaHEe F4
3ol wet QEAARET RS SRk FA) o] Sk ol#gh AR ds dislr] gk weke 24
Tol M= ESR chlorantraniliprole¥} cyantraniliproles thido 2 EHJeks- o]85k 32+

) Foldl AR FsHTE ARk OECD 7hol=eRlE Fhxdte] 95 FHaL
SEO] sH FFo R UREY] Aefatddth. Alsoke] ol ATAEA Al 2
Hlo] Qu fref E/deks ARt o H SHAIxE] 7 Foll B4 10 em FA| tH] 5%(w/w)
TR B AR thy A5 ARt 2= § A8 s ke QUEChERS RS
8351 AlgE AAPS e LCMS/MSE #495}8t}. Chlorantraniliprole?] A AP Z
TR 2 vAEelA i 0.15 mg/kg FEOE HEHUOT ST ATl Bt
0.09 mg/kg <O 2 HEH o] oF 3700 TAs-S Btk A5 Aeh- 5 ke /e 1A
2ol et 0.12 mg/kg E0 = HESE o n A AElTrollx] it 0.06 mg/kg FEOR
HEH 0] oF 53%9] 8-S B3It Cyantraniliprole®] 45 AV & 7S S48 n|A2]
T et 0.17 mg/kg Tl E HEHNOH ST HelTrellA Het 0.06 mg/kg TELE
Azl oF 65%2] FAa&S Bk A5 ASH: T RS A wAgTRellx Het 0.10
mg/kg TR HEHACT BT AgTrolM Bt 0.03 mgkg TELE HEH 0] oF 53%2]
Aags Bk olEet ZAFE B3 IIW Y EYRER  chlorantraniliprole®}

cyantraniliprole®] 4522 FFoldS AR 7 = A= 28E 7 d5S & 5 ATk
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Dissipation and Residue Pattern of Amisulbrom in Fresh
and Processed Ginseng Using LCMSMS

Eun—Shik Na'", Seong—Soo Kim', Hyun—Seok Seo',
Sung-Soo Hong', Su-Gyeong Seo', Yong—Jae Lee', Dan—bi Kim?
R&D Headquarters, Korea Ginseng Corporation, Daejeon 34128, Korea

2Chemical Safety Division, Department of Agro—Food Safety and Crop Protection, National Institute
of Agricultural Sciences, Wanju 55365, Korea

Pesticides which are diluted and sprayed according to the pre-harvest interval (PHI)
are generally decomposed and lost through various factors and pathways, and the leftover
pesticides are known as residual pesticides. This study aims to determine the dissipation
of residual amounts of amisulbrom in ginseng and the changes in the concentration of
various processing products. Pesticide spraying is performed in accordance with the GAP
(good agricultue practice) of Korea, and the processed products are manufactured using
a conventional method. The extraction of pesticide was carried out by modified the
Korea Food Standards Codex sample extraction and determination was performed using
LC-MS/MS. The linearity, recovery, and LOQ are presented to verify the analysis
method. The amounts of amisulbrom residues in ginseng and its processed products such
as dried ginseng and red ginseng were <LOQ-0.074, 0.012-0.135 and 0.022-0.063 mg/kg,
respectively. Mean processing factors of amisulbrom for dried ginseng and red ginseng
were 2.26-2.46 and 0.50-4.33, respectively. The reduction factor of amisulbrom, whose
residual concentration is increased, is less than 1, and the absolute amount of pesticides
is decreased through processing. The results of this study can be used as the scientific

basis data to ensure the safety of residual pesticides in processed products in the future.
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Method Validation for Simultaneous Determination
of Pesticide Residues in Sweet Pepper Using LC—QTOF

HanYeol Bang*, JongHwan Im, SunMyeong Joung, CheolSoon Kim

Gyeongnam Provincial Office, National Agricultural Products Quality Management Service,
Busan 47537, Republic of Korea

Pesticide residues in food are a major concern for public health. In this study, a
method for the simultaneous determination of 12 pesticide residues in sweet pepper using
liquid chromatography-quadrupole time-of-flight mass spectrometry (LC-QTOF) was
developed and validated. The method was validated for selectivity, linearity, sensitivity,
accuracy, and precision, following the guidelines set by the CODEX, European
commission and the Guide to the Expression of Uncertainty in Measurement. The
developed method was found to be highly selective and sensitive for the analysis of
pesticide residues in sweet pepper. The calibration curve showed a high linearity
(1*>0.999), indicating that external calibration using a standard can be used for
quantitative purposes. The precision of the method was calculated through intraday
precision measurement, and the recovery rate for each residual pesticide was calculated.
All compounds met the criteria in terms of measurement uncertainty. The developed
method could be useful for routine analysis of pesticide residues in sweet pepper

samples.
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ABE| XHIZIE S8 5 AEN Abamectin®| ZHREA

|

E A7e A ARER] $EREE o I3 e R abamectin®] FHF3S TrEER]
sob BEES AR 9 Aol U4 WIE A AR $esL) A
Abamectin® glutamate 2J& FAFEE A8l AE YR FY%= Fao)9] s 7~
A, dHo 2 ’T}—E-—%(hyperpolarization) A A5 99 (neuromuscular junction) F-$19]
nh] S Skl BiES Sole 871k 7L Stk B Y] 3Rt 552 Aseljzte]
W, abamectin 1.8% U]F)'Xﬂ kS AgAstar sukt 8k 98 dAT7IRESE KA, 3, 5,
7, 149)& FaL AFste] Aty sulat $8F 9l F abamectin®] S TE17] Sl
acetonitrile 10 mL, 4 g MgSO4, 1 g sodium chloride, 0.5 g sodium citrate dibasic sesquhydrate,
1 g sodium citrate tribasic dihydrate 2 F&3}3L PSA, MgSOq, C182 o8-l A3l & LEfs}
& LCMS/MSE H438199c). 30k} &4t 9 5 abamectin Bla9] 3]4-8-& 217} 83.7~116.9%,
83.8~109.8%, abamectin B1b2] A% 7k} 89.6~112.0%, 82.6~106.2% o]Jth ok ujjsk
MLOQ(method limit of quantiation)s= =5 0,01 mg/kg ©|Ut} 7dGAE] - 4|4 abamectin
9] ZHFRRE (0.01 o)A sH} YefjAle] FHRTRE (0.01~0.83 mg/kg ©]om RE7|= 1.2
oIk, olzle sutel ekl FWhol 4 AR B4E 5 Y& oz Arw
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ciol 2o -
3+, Zeis|, FEL, 0[38s AYE, 0ISE

3 =
ARSI REPIE 2] A9 FVC], 2220 19, 73 T A AE Aol
sbanecin & 16286] HFTUE 2L ARG 43 R4S AT 25 v

dichloromethanes ©]-8-8F - NE4] (Liquid-Liquid extraction, LLE)H O & Hul|F2% 3+ & AH=
FrHE e u]- AR A7) (LC-MS/MS) 2 717418k 3int. 4185 49 el abamectin & 1423,
789l= acephate 5 139F9] Fofo] HEHIOH 1354%0] 3828 HEHIH HEN=

7} & T 2 49 A|BolA acephate, acetamiprid, acetochlors 917] A&, 7€ A]ZolA

acetamiprid, alachlor, acldicarb%s 1037 A3%-0] 117] 2E Aol A HEHAC) 49 24317190

A= probenazole©] 0,0772 ug/L, 78 27|14 E clethodim®] 0,0211 ug/Le2 71 =&
e LRI,

Aol FUS, BUVY, WERAL AFFE A

oF o]
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r
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Ez2ln} E2t £7| £ Pyrifluguinazonz} CHAA]

Pyrifluguinazon—1H2| Ztg EM U MEE A=

7=
S

X*
OoT , O —, O

Ed Eg 7] F pyrifluquinazon®] 7 533 HAHES ARSI et AR skl
pyrifluquinazon(10% WG)< 4,0008] 3)2493}ke] 10 a® 150 Le] oFgko 2 47) 2]2]7-(30-21, 21-14,
147, 7009 K& At & Edbt B 57] BT 8 oY A 78 39l B4 Als
+ QUEChERSHO 2 HAgJsle] ZAIH & A5 F ZF S LCMS/MSE #241319th Edtat
Ek £7] ¥ pyrifluquinazon3} tAHA pyrifluquinazon-1HE] @8I B5 0.01 mg/kgo] Atk
E& F pyrifluquinazon®} tAAEA] pyrifluquinazon-1H] 8482 712} 85,9-100,0%2} 85.6-99.4%
ojgom, Bk Z7|oA 2z} 91.5-106.0%2} 91.4-104.4%0] Ak, T4k e Edlx] A=kt
Al mRtelon], Egk Z7]0lA (0.01-0.09 mg/kgel Atk S A3 pyrifluquinazono] o]
&7do] 71 ol el 2HER] EdtlA HehA miwiel Ao detE ek B Z7]0A
pyrifluquinazong ZF oHA AE & Algto] Zifstel whel ZHRo] fhAdhs S BT
B} Bk 27 F pyrifluquinazon®] FHRHEERES o]838te] AbEsh dUdgdFFdEe E

e TRl AR mvke s AT g QIlaL, B E710014 0.007% meko] ik,

F4o] : Pyrifluquinazon, Edl, Edt 7|, Z{EA, 4FE A=
il

A2} ¢ kskyung@chnu.ac. kr
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thubel Az that F boscalide] 7 A3 Azl W 71 AlFS AREsh] Jske] o] dF
S Yt 2 AIRE tig FAAIQ) 2, o), Bl A3 A ex] Pk om, Al
3l 5] boscalid(49.3% WG)E 1,5008) 8]A445}e] 10 a%d 200 L] oFgEe & 7% 7+ 33] 4k
3h 5 8t ool L] sl Az divks Tkl SjeiA 2k dinke] e, 2,
HAE S AA & Al 7 8 mmz AHskeon], 1XH80T, 60), 2xK75C, S08), 33+
(70T, 90D = A&3te] Axateirt. tiukel Az diute] HAfels BF QUEChERSHE o833
o, LCMS/MSE ZH7 Foka 43Itk thatel A= tu} 5 boscalide] A= 25
0.01 mg/kgo]lom, At AFEAL 100, I[N E7E T T2 Agsto] WP
3|58 AF A3} gakel Az et 22t 75.6-118,0069F 70.1-111.4%0] ek thate} 1z tjste]
A7 71X 5 boscalid®] QP/3& ER1aE7] Sfate] A gAY 100 = <55 Hejate] X3y
T A P A1 At 247 85.3-111.6%¢} 87.3-103. 5% Ht) 604e] A% 7IRFs<SE SFgst
thar geksleint. tiutel Az tha}t 5 boscalid®] FHFEE 2HF 0.38-0,90 mg/kg¥t 2.10-3.97
mg/kgo| R oH, 1z FAo] W2 boscalide] 7S 3.86-8.35%2 thupic) 74z thujol A
ol o =8Itk ol Az RS Sl dint Wl EAfshs o] AAH] FoF e
FSEQ) wielekar e dick

ZAlo] 1 Boscalid, i}, A% b}, IFEA, 713AF

oAgkR|A} ¢ kskyung@chnu,ac. kr
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o=

=150t & A Hexaconazolext
Kresoxim—methyl2| ZXt5 EM

o =
eoul’, U5z

o] 7= Tl ATA¢] hexaconazole¥} kresoxim-methyle] ZHF EAS -5k FoF
F5 55 9 K AR VI AR VR ARE SEstat FlskGith Aol AR-E o=
hexaconazole (5% WP)¥} kresoxim-methyl (44,2% SC)= Z}Z} 500082} 3,0008] 3495k 10
ag 120 LY ok=Fo 2 47) A2]qH(30-21, 30-21-14, 21-14-7, 14-7-0)0l] CHA1E AP om, 3+
g Lol AA) 2 St A7) AAE= QUEChERSHS ©-8-813le ], LCMS/MSE #4158}
Gt =701} 5 kresoxim-methyl¥} thAA] BF490-2, BF490-99} hexaconazole] A &3HAl= &
5 0.01 mg/kge] Atk 3] A& LOQ, 10LOQ Bl 27} == 7H %2 $=olM 3
390, kresoxim-methyl®} THAA] BF490-2, BF490-9¢} hexaconazole E5F 348 WHY
70-120%5 WSt} 7)< 5 kresoxim-methyl®] 32t 25739} hexaconazole®] ZHF2Re
Z}7} €0.01-1.51 mg/kg, (0.01-14.89 mg/kgo|YIth F FoF B 30-21 XJg|FeA] A3k 1)

k’]?i%ﬂ ol T/sTE 8 1441 FE A537] vl oAl =2wA] ot HEHA
e Aow At

Z4]o] @ Kresoxim-methyl, Hexaconazole, &7/|<m}. ZFE4

AgAA} ¢ E-mail, kskyung@cbnu.ac.kr
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olRl’, 2%, Ha, 2EY, 22!
=1=1 ==1 A 1 1
0|8|F', als', &gdol’, dch|’, Z7|d
Srietn SeUMIBIZSt SN st
2SS SASOIMANL X255 7}

o] 7= AtA tebuconazoled] 3} 7 7k T R Tt 58S TSkl 7hE AlSE
2REslr] $fste] ekt Al 59k tebuconazole(25% WG)-& 2,000 3]43}e] 7F 414
¢ BE AT, AR A=Y ol RISV I wet SIS of8ske] ek 219 A7}
21 104 FHA 0 2 43] A5 Frefsto] Zhdelo], st WHAAR Zkeisint. A 4 T =
tebuconazole®] ZFEE LIC-MS/MSZ F445133. 0™, AsHA= 0.01 mg/kg oIk 73 7 7}
FTE 2 10Q, 10LOQ, MRL G294 tebuconazoled] Hit 3|48 76.75-114.77%C]3Jc}. 7,
rdeyo], 9EAA], SHF 5 tebuconazole®] ZHFke Ao} A4 ZF7} 0.4310.01, 0.48+0.03
mg/kg, 0.58%0.06, 0.56+0.13 mg/kg, 0.27%0.03, 0.26+0.04 mg/kg, 0.484-0.09, 0.440.08
mg/kgo| o™, 7He] kel wheE hdEdo], WA, sHte] T Al ZH HEelA 1.26-1.51,
0.56-0.71, 0.88-1.290| 3L, *==0llA] 0.88-1.38, 0.52-0.60, 0.82-1.020]|AT}. 7}aEE2] 7}&AlF
7} 0.52-1.51%1 AL 7 Y T AES AASkE Bty dFoA ko] HAsHIAIT,
tebuconazoleo] FFo|8q /g Fofo|n2 ZHAES AAYSAE 2He Aol i3 Ao s vty

At

ZAo] ¢ 7 7V tebuconazole, -5k 7}AlS

A2} A=A E-mail, kskyung@cbnu,ac kr
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B2t SUMTS, hRcSm AEE
=22

Al ]
1I: (o]

o] A= H Al Al F FEER] Wt FARER] 94A, A B HE 5 buprofezin®] ZHy-
54 8 7k AE 78] $lete] keIt 28 AR A7 MdelA FaEtl e,
buprofezin-tebufeonzide(12+5% F3ANE 78 7947 104 IHH 02 QI TIE] 3uj=ko =
(buprofezin, 0.576 kg a.i./ha) 33] A3l el gige Fuklo g 85l £ nljjste]
A ER ARSI Uk v skl SHERHe] 15% mivte] Hes g & w=ys)
Aqom, =4 T £47]e] Exd wet FAHER AE G AAE AF F viste] £4
ANEE ARSI e AlEe SR e ¥ol MR 5 5631 X133 $- acetonitrile 2
Z3FaL, EN method kits o] X8It 1&g A58 d4liefste] e A Hs 0.2 um
PTFE syringe filter2 &35+ ¥ 1:1 matrix matchedd}e] LC-MS/MSZ #4319tk yig}, <A,
271 9 Bid Z buprofezin®] A A(LOQ)E E5F 0.01 mg/kgo|th 348 A1F2 LOQ,
10LOQ, ZH78]-87132(MRL, 0.5 mg/kg) F20.2 2gldte] 1831901 buprofezing] 3]4-8-2
w9, A 2 wigle) A Zkzh 90.62-104.48, 93.15-108.73, 72.47-91.63 2 98.68-119,24%0]
Aek Az A 7R F AR sk FE3S ERIsk] lete] XIaE A7 g3 Al A
Ao 68Y 2] #7717t Bt 3980 83.18-118.55% =2 eFYsltiaL Adkeiaint. yt, A, 2,
7 = buprofezin®] ZFFEEE 712} 6,25-6,35, 40,20-41,44, 2.25-2.32 2 19.11-19.40 mg/kgo]|S]
o HZe FoF AEA Yttt eEio] Wol 52 RS Bkl Akl vt
T o] 7k Fabee) R R S vkl A 2 A 242 6.34-6.58 3L
0.35-0.370]30t}. viete] 2449 FA= T oiy] JRake] S7kske] vk oF o) 2 %
FRe Hylom, uiRe] Feto] AL I AAE ] Ugke] S4AQ0 BANME YE U
ZHRigo] s Aol

A1) © Buprofezin, 7}FAlG, W, FAHE, st

A2} A=A E-mail, kskyung@cbnu,ac kr



1 Tt5&0|vtet

XI=7] & Metaflumizon &

Pyrifluguinazon?| ZHREAN AU OHMMETL

MO, ZEfet, WES, ole4, AR, wols, Y, yxE
YS®, YR, X, HSH

£ A7 227] Al Al sk S aiFsupl B Aol o MAlE 918l metaflumizon
2 pyrifluquinazon®] =710l thek 2HR/dS FEste] ZhRsoke] RS B BYAE
FAT
A8 B2l HEREFRIE 2000 WsHAlE 1,5008)] A8k o, v]E]EEuUE 1000 At
TSI 40008 Bj4ste] 7 Fof B 8k A 7Y Ao = 23] ARl en, vpAt
K MedE 7IESR 0, 3, 5, 7, 144 I

Metaflumizon(E), Metaflumizon(Z) 2 pyrifluquinazon(SAH] pyrifluquinazon-1H)<2 acetonitrile
2 3Z3}01 285 QUECHhERS BATH-& o]83te] LO/MS/MSDE. 7]71821815. 0.1, B A} A
Z3HA(method limit of quantitation; MLOQ)+= E5 0,01 mg/kge|ith £ AT HFS
flete] A, -7 VdEe v o BaE A9 AR AR T S Bkl
s17] 913k AP Ads AARISITE 3as 2 AR AIE Bk s8N L
A8 F& Slag WS 2 vk 398 71 WolAl9(coefficient of variation, C. V)& TSIt

B A7 29 A27] F metaflumizon?] FZHFEES 0GAPIA FHd] 23.90 mg/kge] o,
144 2}0l| 4 0,08 mg/kgZ 2F 99,7 % FHABFIAL, pyrifluquinazon®] & ) Z-FRe 0L 2|4
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Residual Characteristics by Different Kinds of Antibiotics
in Manure—based Composts and Agricultural Soils

Oh—Kyung Kwon'", Song—Hee Ryu?, Sung—Chul Kim?®, Jin—-Wook Kim®,
Young—Kyu Honga, Won-lI Kim4, Jun—Hyeong Lee1, Young—Man Yoon'
1Biogas Research Center, Hankyong National University, Anseong 17579, Korea
2Chemical Safety Division, NIAS, RDA, Wanju 53365, Korea

3Depar’[ment of Bio—Environmental Chemistry, Chungnam National University, Daejeon 34134, Korea
4Eco—Friendly Agri-Bio Research Center, Jeonnam Bioindustry Foundation, Gokseong 55710, Korea

Antibiotics administered to animals may be adsorbed and partially metabolized before
they are excreted by feces or urine either as unaltered form or as metabolites. When
animal manure is applied to agricultural fields, antibiotic residues can find their way into
the receiving environment. Therefore, it is necessary to develop the technique for post
management such as regulatory levels of antibiotics in the agricultural environment.
Establishment of safety management system through residue monitoring of toxic
substance, risk assessment and development of reduction technique is a global trend. The
objective of this study is to compare and assess by years (2021, 2022) the amount of
residual antibiotics such as tetracycline group and sulfonamide group in composts from
livestock manure and agricultural soils. Pre-treatment with modified typical method using
buffer and SPE showed the recovery of 63.4-106.7% at ppb level and the limit of
quantifications detection (LOQ) was 0.009-0.037 rg/kg. Monitoring of antibiotic residues
by different matrices was performed under this pre-treatment method. The residual
tendency of antibiotics in composts from co-recycling production facilities showed the
orders of CTC>OTC>TC for TCs and SMZ>SMX>STZ for SAs, and residual
concentrations of TCs and SAs antibiotics decreased when compared to the those of
2021. In the case of agricultural soils, residual concentrations of TCs with high soil
distribution coefficient (Kd) values generally were higher than those of the SAs, and the
residual concentrations of CTC showed the highest increasing trend compared to the
results of 2021.
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Determination of Dithiocarbamtes
in Agricultural Products by GC—-MS/MS

ChaeUk Lim*, Hyejin Park, Eunjoo Baek, Hansol Lee,
Hyerim Yu, Byeunggon Shin, Seong Hun Lee and Sung—Hee Hong

Experiment & Research Institute, National Agricultural Products Quality Management Service(NAQS)
Gimcheon, Gyungbuk
FEH A dhtAlolt) A=)
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A7t Atz sn] AAAe]
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Residual Characteristics and Risk Assessment
of Four Pesticides in Goats beard

Jeong—Hoon Lee', Hui-Yeon Ahn', Ji-Woo Yu', Min—Ho Song, Ji-Won Shin’,
Geon-Woo Park’, Young—Soo Keum', and Ji~Ho Lee’

'Department of Crop Science, Konkuk University, 120 Neungdong—ro, Gwangjin—gu,
Seoul 05029, Korea

The importance of food safety in agriculture has increased studying residual pesticides
and risk assessment associated with consuming such foods. Aruncus dioicus (Goats
beard, Rosaceae) is perennial plant which is beginning to take an interest among korean.
However, the pesticides available for the goats beard are still limited. In a study, goats
beard was sprayed with four pesticides, namely fenpropathrin, flonicamid, pymetrozine,
and sulfoxaflor at 7 to 9 days intervals and analyzed using HPLC-MS/MS and
GC-MS/MS. The limits of quantitation (LOQs) of pesticides were 0.01 mg/kg and
recovery tests at three levels (LOQs, 10LOQs, and the highest concentration of residual
pesticides) showed between 70% and 120%.

The residual levels of the pesticides were compared to the maximum residual levels
(MRLs) on Pimpinella brachycarpa. Three pesticides, flonicamid, pymetrozine, and
sulfoxaflor had the highest concentration above the MRLs, while fenpropathrin had the
highest concentrations below the MRLs. To assess the risk associated with consuming
goats beard, the average intake was considered, and a hazard index (HI) was calculated.
The HIs of fenpropathrin, flonicamid, pymetrozine and sulfoxaflor were 2.66%, 2.93%,

0.49% and 3.97%. These results provide crucial information on the food safety.
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Characteristics of Alpha—cypermethrin Residue in Pumpkin
and Celery with Varying Morphological Properties

Yeong—Jin Kim', Sung—Gil Choi', Young—Sang Kwon', Jin-Woo Park’,
euk-Yeong Lee?, and Jong—Hwan Kim'"

"Environmental Safety—Assessment Center, Korea Institute of Toxicology, Jinu 52834,
Republic of Korea

2Residual Chemical Assessment Division, National Institute of Crop Science, Rural Development
Administration, Wanju 55365, Republic of Korea

Leaf and stem vegetables in Korea are representative of small-scale crops. Recently,
new crops of leaf and stem vegetables have been grown because of the diversification
of economic crops. The purpose of this study was to investigate the residue amounts of
sprayed alpha-cypermethrin in different types of foods, specifically pumpkin and celery,
with varying morphological properties. Pesticide spraying was conducted using the foliar
spray method twice with a 7-day interval using alpha-cypermethrin and flufenoxuron
4(2+2)% emulsion. Residual patterns were assessed by collecting samples on days 0, 3,
5, 7, and 14 following the final pesticide application. Previous studies have reported that
the ratio of leaf area to weight was 92.8 for pumpkin and 13.5 for celery, indicating
that the leaf area to weight ratio of pumpkin was approximately 6.9 times higher than
that of celery. Previous studies have reported that the ratio of leaf area to weight was
92.8 for pumpkin and 13.5 for celery, indicating that the leaf area to weight ratio of
pumpkin was approximately 6.9 times higher than that of celery. Regarding residual
concentration, pumpkin leaves (4.88 mg/kg) exhibited approximately seven times higher
levels than those found in celery (0.68 mg/kg), 2 hours after application. Moreover, a
maximum residual concentration of 0.04 mg/kg was detected in pumpkin fruits. In
summary, the residual amount of pesticides can vary significantly depending on the ratio
of leaf surface area to weight, even when the same pesticide and spraying method are

used.
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Development and Validation of an Analytical Method for the
Determination of Acequinocyl in Soybean using LC—-MS/MS

Hyejin Park*, ChaeUk Lim, Eunjoo Baek, Hansol Lee, Hyerim Yu,
Byeunggon Shin, Seong Hun Lee, and Sung—Hee Hong

Experiment & Research Institute, National Agricultural Products Quality Management Service(NAQS)

Acequinocyl(2-acetoxy-3-n-dodecyl-1,4-naphthoquinone) is an acaricidal compound
containing a quinone moiety in its structure that does not occur in the existing
commercial miticides and possesses unique miticidal activity. Acequinocyl is a target
component of 463 multi-component simultaneous analysis method of the NAQS, but it
is only qualitative and requires a separate quantitative method. In agricultural products
other than soybean, acequinocyl is quantified by 40 multi-component analysis
method(acetonitrile containing 1% formic acid is used as extraction solvent, other steps
are the same as 463 analysis method), but the determination of acequinocyl in soybean
is based on the MFDS(Ministry of Food and Drug Safety) ‘Standards and Specifications
for Food analysis method(71.3.15). Since this method proceeds in various and
time-consuming steps such as vacuum concentration, liquid-liquid distribution, SPE
purification, HPLC analysis, the development of a simple and efficient method is
required. In this study, a simple and rapid method was developed for the determination
of acequinocyl in soybean. The soybean sample was extracted with acetone and inclusion
of citrate buffer helped partitioning of acequinocyl into the acetone phase. Recovery
experiments were conducted at three spiking levels (0.01, 0.05, 0.1 mg/kg) with 3
replicates for each level on soybean. Mean recoveries ranged from 88.6 to 98.0 %,
whereas relative standard deviations (RSD %) proved to be less than 6%. The limit of
quantification (LOQ) of method was below 0.01 mg/kg, and the coefficient of
determination (R”) of matrix-matched standards were > 0.997. This method is not only
fast and accurate, but also considered to be more efficient to Positive List System
because it has a quantification limit of 0.005 mg/kg or less, which is lower than 0.05

mg/kg of the exisiting analysis method.
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Residual Characteristics and Risk Assessments of Pyridalyl,
Lufenuron, and Fludioxonil in Rapeseed

Hui-Yeon Ahn'", Ji-Woo Yu', Min—Ho Song', Young—Soo Keum',
Jung—Hoon Lee1, Geon—Woo Park, Ji-Won Shin, and Jiho Lee'

1Depar’[men’[ of Crop Science, Konkuk University, 120 Neungdong—ro,
Gwangijin—gu, Seoul, 05029, Korea,

Since the importance of food safety has increased, the studies of the residual
characteristics and risk assessment of pesticides in foods are indispensable. Therefore, the
Positive List System (PLS) was implemented in the Republic of Korea and Maximum
Residue Limits (MRLs) for many crops have been established. However, in some cases,
the amount of residual pesticides for Brassica napus L. (rapeseed) are exceeds the limits.
Rapeseed belongs to the Brassicaceae and seeds are used to squeeze oil and leaves and
stems are edible. In this study, the residual characteristics of 3 pesticides (pyridalyl,
lufenuron, and fludioxonil) in rapeseed were investigated to figure out dissipation pattern
of pesticides. The field experiment was conducted in 2 area (Icheon and Jincheon,
Korea) to compare the data. The pesticides were sprayed 2~3 times with 7 days
intervals. Pesticides in edible parts(leaves and stems) were extracted and purified with
the QuEChERS method. The quantitative analysis has been performed with
LC-ESI-MS/MS. The Limits Of Quantitation (LOQs) of pyridalyl, lufenuron and
fludioxonil were 0.01 mg/kg. The recoveries at 3 levels (LOQs, 10 folds of LOQs, and
the highest concentration levels of pesticide detected) were in the range of 70 to 120%.
The residual pesticides in leaves decreased depending on the 0,1,2,3,5,7,10 and 14 days.
Additionally, risk assessment was conducted using the residual concentration of

pesticides and dietary intake of Chrysanthemum coronarium instead of rapeseed.
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E% = Tricyclazole2| 20| 2 71X
HM745|", 21835|, Aniruddha Sarker, 0|54, MEY, ZIZH ZIEHZ

Tricyclazole> =8 5o 2 2 =W kS $J8)) ARS-HAL 9ot v |7) dar §3)
AlG7} kol PPDB(Pesticide Properties Database, AERU) 7|5 high leachability o] <3}a] EoF
Wellx 88 7Fsdo] 2 Fofolth & dAelxie B ZE B Hlugh golAnE E o83t
28 30k ricyclazoled] 88 WS AR A} 1) Tricyclazoled HEEOIAINE 10
cm, AY 3 cm) 7IE 2 ppm A om, ol AXE & MEH FAE ARt H¥
AIRF $ g E7F 3~49 7HA, o] % 125 A0 2 AEEITE &7 AES HAFE
LCMS/MS S ARgste] 430t A3 A2 5 At 2ol Aw] g Zb2t Z{of) 1.4-1.6 ppb,
#24:0.2 ppb o E HEHATE AR A9 HF AR 7UARE §2u7] AlFske] 98U}
7 AZe] AL, o] F HEo] HA| dgkor, glojAmEox= AL 1409 7 0.1-0.2
ppb 2.2 FAEH AT} High leachability2 SEH W Az}t ] glo|An|g 30~55, ¥
10~30 cm Zlo] oA HE0] ¥o] PPDBY] 89 71/ Aot the s vehitt o)<
tricyclazole®] HE 9 F7]=ddel wlt F2o] S7kehs SA4CR Igh AvE vckdnt
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E2F = chlorantraniliprole?] $Xl0|S kAl J1H

*

M5, Zgks|, Aniruddha Sarker, O|S4], MY, ZIZH, ZEHA

Chlorantraniliprole e tioprto]= AlFe] AEA2 Vi 3|52 geE HAo] Ao}
PPDB(Pesticide Properties Database, AERU) 7]& GUS(Ground Ubiquity Score, GUS) gk¢] high
leachabilityol] &8}, F2HA|G7} Yhal, 8-4J0] wob 4] o §Ade] et Jlom, thehl=
T8 PN ARl B wF T shdolnt. W A E|AMEHE ARESt
Clorantraniliprole g 88 93-S A H 112} 3FIt}. Chlorantraniliproles EE(ZAE 3 cm, 2]
AWIE] 10 em) 71 2 ppm A 2fetlen], 29 g gjo|AmE e 7} Z*‘HWE AAE &= A3
715 S8l AR7IRE ¢ SREE &S AFElslth AR S A FEE RS
Ax28laL LC-MS/MSE ARg-8te] E43k3intk. A-e] 75 A AIF 3¢, gle]AInlEle] 735
A ARE 79AME] HEET) AlRRele] A glo]AmE] 24zt 1129, 42431 A SelA
7A%0] JYP=ALE HAEFE= F 10 ppb — 14 ppb 502 gEo] 2gPH L ¢lo], PPDBY]
GUS gt= vhdo g oS3k daje} e HEPdS et 140941 o]F s=9] 14 glo]
Y T HET o 359 A7|HQ 5 53 chlorantraniliprole] 824 o] H st
© 2 yheherh

S
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E2F = Metolachlor?| & kAN J1H

*

Ms| | 28k, Aniruddha Sarker, O|&A, MY, ZZH, ZIEdH

ITsTEI SASOINS AR st

Metolachlor= F2HAIG7E ¥hal, ~8-4J0] ot 72 o] ¢-ei7} slom, 53] A 27l
] AR metolachlor OA, ESAR. A3kt 73-¢- High leachability 2 #-7%]o] metolachlorol] thgk
Aek = 7Fsdol diell JrBslaL o]& ASehe $vF 28T o g ddkdn 2 ARl
B 24 B vt gofAnEE ARS-8le] metolachlore] EGRolMe] &8 5448 ARl
2} 8. Metolachlorg FE(EE 3 cm, 2] APE 10 cm) 715 2 ppm A2jabsion], d2]E
B2 AFA7IE T3 AP7IRE St SEEHE &5 ARk AF 5= A F2T
S ARgste] A Elskal, metolachlor XA metolachlor-oa B esa= 858 Wek&d} 9112 74
Fes, Aeashs WS ARESIom, LCMS/MSE E4819]t) Metolachlors 2] 7-5-
ISR 74, Slo| A= AF ARF SYARTY 2lo] HEHT] ARkeke] 4956310l 3919
AZHATE AR ARF 1409} A} glo] A B 1.0-1.2 ppb, 5-10 ppb FFo =
AZFIon, dA metlachlor-oa H esa T3F A F9]ol HA 23 ppb 2] HE P&
RS Metolachlor= thAFAISH 4] PPDBS] GUS #h& w2 <53 A3} B we HaE
WS el 5 9] A4S 53 metolachlor 3 tirpAle] 4714 & Fds AR oloket
Ao 2 vkt

o
N o

>
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EY Z 3 Z|oJA0|EIE 0|88 Oxadiazon?| E& Y 3

*

M5, Zgks|, Aniruddha Sarker, O|S4], MY, ZIZH, ZEHA

Oxadiazon& oxadiazol A $E& Feko g F2 vzt @ FGF2AE BHo 7 ARyl
ot ¥E7)71 500 oo g o] w& FERA |G E B8kl PPDB(Pesticide Properties
Database, AERU) 7]& transition state o] <3la] EoF oA &g 71540 e Fekolt)
B AR vast ojAmEE o83kl oxadiazond] &€ Fe Ay Hizb ol
Oxadiazong FEE 3 cm, Z]AHE 10 cm) 71& 2 ppm Hgjatglon], Axd &5 M=
Y AXE ARESt] A AR dF HFoR AT Aae d9F=E

LC-MS/MS A& A1g-3le] BAsloin). dyle] 4 8945 53 AEHR &gkor glojAn|
Bl 213 140 A7} )| 1.8 ppb, 32 0.3 ppb, ad] 30 cm o] 0 2 74Z5]0] transition

state =2 ASH A 27 ge] =9 89 W SEE UERNTE o] oxadiazon®] 2 Koc S

2 Q131(3200) HE 2 F71E3l wet B F3kuo] 14w Avtz dekdch A AR
% 1129 F glo]Am]E 2lo] 55 cm Z$]9l4] 0.1 ppb FE& o] X xjo] 37122 A7
E3] oxadiazon] € oS AlpHololst Ao 7 Alg gt}

Fat
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-

EY Z™ ¥ 2{0|A0|ES 0|88t Butachlore| 8 A& 71

*

28", 21835), Aniruddha Sarker, 0|54, HEH, 22K, 2ez

0z

ZESYUIE SMHETES TRt

Butachlore Al=r & ofAJolE S4l0 2 e A7) Qlor, Syl B Auls- |z
Azx 71 Bol AMgHo] FUeAHNA butachlore] 87 977} Dod Aog wekdr)
PPDB(Pesticide Properties Database, AFRU) 75 low leachability o] <53}e] Bk oA &2+
7Fe/de] W Fofolt. B Ay B Hlulg glo|AWEE o] 8-8le] B $ T butachlord]
ol WS 2w B} Stk Butachlor® BE(EH 3 cm, 2JAME 10 cm) 71E 2 ppm
Aejepl o, ol dAd &5 A& FAE ARt A AR F 9 1Mo w AEdst
At & AMEL AqAFE T LCMS/MS R E ARt #2818t HH S9rolMe
butachlor”} AESER] g9kt o AlujE o= A8 17Y 73} Zo] 30 cmol|lA] HE0] A]ZHE o]
Ff 0.15 ppb, 4= 0.02 ppb FEo2 HEHIIIL 429 2} o]F- T o) HEHA] 3ttt Low
leachability 2 &= A A3} 22 89 A5 YERASIET, o] butachlor®] & Koc %k
(700) % 50 mIRte] ghe W) 2 QIS A3E ALREW, $eHE A butachlord] -G&E <l
g Ak LA Ae AoR ddE,
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MZb = Metaflumizone?| Ztg EXM

S}X35 A o x= 1
gzsl, Z8%, &xE, olxlg, z|stl, Ul 718
E20HSn SARIISAME], 'SEHEn SYMBES SR sIst}

o] &= A7) metaflumizone 20% SC2| AAJR wWslo] wlE AR W= oI5| <5t
of 573 Shith AlEER] AFAl metaflumizone 20% SG& 15008 SjAf38te] -8 7lEo =2
40-309 7, 30219 A, 21-149 A, 1479 A AT A AESTE HE oA xS
T AR LS ekl s2EEA &5 AAT T A 5 metaflumizones #41517]
SJste] AlgE mifstdch viE AlE 5 o] FHFEkS QUEChERSHO R HAE] g &
LC-MS/MSE o]-&3fe] 438150t} A7de] metaflumizone A #3HAIE= B 0,01 mg/kg ©]1$1omH,
AY7de] metaflumizone 354 LOQ G041 99.8-100.0%, SOLOQ 57741 98.7-103.1%40] %
o, A7 = metaflumizone ZHFERE 40-30 2274 0.05 mg/kg, 30-219 A 2]7-elA] 0.05
mg/kg, 21-14% Xg]FeA] 0,11-0,12 mg/kg, 147 *Je]F-o4] 0.16-0,17 mg/kg ], A
& A& F metaflumizone®] HURHFES HF Al AE 5 7AAPIAE 0.17 me/kg, 1434
A& 0.12 mg/kg, 21824 0.05 mg/kg, 30U 2FIAE 0.05 mg/kgO 2 THAatlt), A7)

AR HE ok AE F AR 2MEE oz PekEdr)

=)o) Metaflumizone, QUEChERSHY, 7, ZH¢ 54

A2} ¥A8kA] E-mail: cococohjk@naver,com
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AlZX| & Etofenprox2| diA| TRSIE7IE 4F S+

RFEZF, LMY, 21, 5T, g, a2t

SMfetm MY 2AE! Kok stat
Ae A ASRe] w83} S S-S5 MElRH, 30~50 otel| & =eeal, A3k

ez dAgAate] Theste] Aol B S thitzte & shbe M B9 B2 Z=
=

o &3t AEH) FAL AT WelEo e =, S, R 2 SOl ol

o
Jon T2 W7 7P B2 vsiE 713 s SERIHIT. TR, =elM= Eefel

Ak ARS-S B7] Sl HohizHRS18-7 1 (Maximum Residue Limit, MRL)}-S A37J38te] Eahch
A AREeks AElslal glon), Tk ST ofle} A 5 WM = JESt
I o] AAHA] AF5]-87]5(Pre-Harvest Residue Limit, PHRL) A4S 53k AakctA|of| 4 2]
#e= Fasitt @A) ARgA]ol] A =] JE MRLE F 837H, PHRLE % 257§ MRLE] 30.1%
7} AR o] 7IEg7t ARIE] B Aot oo wEt & AT AleRldl 559 v F
A Etofenproxe]] thsl AAbeHA] R Rel87 S A78skalat 5 I8kl Etofenprox
(20%, EC)x= PARE7 1ol whet 20008) B4 8te] =8 79 23] Aot AR e
A A 20 kmold zpel7t vis 37Re] APAPIAIE 478ttt Erofenprox®] 414
A= 0.02 mg/kg o 2 AT 3|58 TS Erofenproxe] A &sHA| A wskA| 2] 108)
T D AR NS sl Aaks 22 91.3£3.1%, 111.1£5.1% B 81.5£3 4%
Sla& WR1R1 70~120%, WolAl= 20% U= AT 0~14971A] 7L ik, o
W ygelo| A ZH2} 1,91 mg/kg ~ 9.67 mg/kg, 1.34 mg/kg ~ 7.46 mg/kg ¥ 258 mg/kg ~
14.75 mg/kgolom, Bk = 2424 6.0, 5.4Y 2 5,992 A=) dlil, o] 2 Feld]
A1) ZHFEFO] BT 0UAFFE MRL (15 mg/kg) o3t ERIFITE AP ] W3l 53l
HaFol 25 AEd IS A8ste] A JRserIe A T8 71xAkETt
g Aoz 7lvjdr)

410 ¢ AlFH], ZHREA, Erofenprox, MRL, PHRL

*WAIAAH Corresponding Author) : E-mail, hrchang@hoseo, edu
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Determination of an Analytical Method for Oxolinic acid
in Agricultural Products using LC—MS/MS

Han Sol Lee*, ChaeUk Lim, Hyejin Park, Hyerim Yu, Eun Joo Baek,
Byeunggon Shin, Sung Hun Lee, Sung—Hee Hong

National Agricultural Products Quality Management Service, Experiment Research Institute,
Division of Safety Analysis

We herein present a method for the quantitative analysis of oxolinic acid in
agricultural products using liquid chromatography-tandem mass spectrometry (LC-
MS/MS). Oxolinic acid is a fungicide and is effective against gram-negative bacteria. It
acts as a systhesis inhibitor of DNA gyrase (topoisomerase Il), which is an enzyme that
reduces topological strain. Oxolinic acid is registered and used as a pesticide to control
soft rot, bacterial spot disease and ulcer disease of fruits and vegetables. Thus, we aimed
to determine a simple and accurate method for quantification of oxolinic acid in five
agrifultural products(green pepper, mandarin, hulled rice, potato and soybean). A stock
solution of oxolinic acid was prepared using 1 N NaOH/MeOH(50/50, v/v) solution, and
a working solution was diluted by 0.1% formic acid/MeOH(60/40, v/v) solution. Samples
were extracted with acetonitrile, and partitioned with magnesium sulfate anhydrous,
sodium chloride, trisodium citrate dehydrate, and disodium hydrogen sesquihydrate. After
centrifugation, the supernatant was filtered and analyzed by LC-MS/MS. The linearity of
a matrix-matched calibration curve prepared in the range of 6.25-100 ng/g was excellent,
with determination coefficients(R*)>0.9994. The limits of detection(LOD) and
quantification(LOQ) at five samples were less than 1.3 and 4.0 ug/kg, respectively. The
recoveries performed at three concentration levels(10, 50 and 100 ng/g) were between

84.3 to 110.1%, with relative standard deviations(RSDs)=<6.5%.
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AN Fludioxonil2| AJ2x|0] CHSH AHACHH| RE2AAEN

ARFRRE 288 HIERS: Shrakal Qlow Fjks AAThE o 50] FoF tha] SAER
A} 7L EaL FAREE SJske] HTHE

Skl 9lom, AlEAlE 5 TR et HHEAtlM FHset HERIETL B8 siHEe)
th olE dfetaal AFe]REFAAE AN ZFEE7 | (Pre-Harvest Residue  Limit,
PHRL)}S AAst &8 f5 Hels 53 sihae] Hddels A sk
= AlFH 559 5 5 2% o]Ho] % FludioxonilE o2 AxPE 2Rk 71430
3 BESH] 9zl7] AhEste] A JRETIE RS Sl 7IzAE R Eéstaa) gtk
B A7) AIFEAL %A 20 Km o 2ol 2 3%A-S MASITE Al&%oke Fludioxonil
(15%, Wd=F3ADE FIALE 7IEel] whebr] Ak §- 23] AbEaial AEAS 7IFE0 R 0~14Y
74A] 78] AF8FSATE Fludioxonil FH78F #AHE 35, 24, AAIste] HPLC-PDAE ©]-8-3t]
ghskdar, ggek EA oA fludioxonile] AHEHAI= 0.01 mg/kg, 3-8 AlE2 wsH
9 A 108] oA s At 3 35 9 oAl 47 102.2 £ 14.9%
98.9 + 4.5%3]t}. AHAES] WEEd oM AP ARAT8LAhS g 2, Ht
BlE0] 85.0 = 8.0%% FFBITE APdAH] AlEA] F fludioxonil®] SFAIAE] F- 149 F<F
e 4 1904 9.14~1.92 mg/kg, 4 2014 8.16~1.22 mg/kg B E3 3914 12.94~
2.85 mg/kg L, W7 1= 4 10014 6.3, 324 2004 5.3, 24 304 6.3Y0|L, AL
B71E0] 79k] R AR 1, 2 F 304 A2 4.1% 3.6% H 4.6%2 2 AlFAF TH

5871320 mg/kg) M) B 20%E QFAE $50|dt)

ZA10]  AlF 3R], 754, Fludioxonil, PHRL

* WAIAA} ¢ E-mail, hrchang@hoseo.edu
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GfFolln s Al Wl FEET A2 RIS S8 A sefe] ARl
Ak YA skl ALY ARz Qlste] WA A So] thFEAL glem, o] 93 2}
=8 A s AR T 7122 7F BaR Aotk & s PlE Al sTE
o2 T3 Hede WAE 1% A sk ARAE AR eIt 2022
7EFE 129704 SHHEE SN E7), AebdE N wE tVde R STl A Weste] soF
AR 71578 iR 5 ske] 2 WS Btk o At 7k WElE iAlE A

Sfol 212 28Jo14] Ho) 10314 Bt 4.6319) 5ok WESIGOM, o F YA FoRe A
[e]

O

13]0l|4 ol s3)7kA] Het 2.13] A2 7R 2719 B Bt 2.83], AL 2o A
Wt 1.43]) A ko] AREom, FEHY Hedgd BT RIS SEU
s} 7h2Ttatol Al QPFFSAIE T2 ARSIl QAATE tiFE] sTtelA gk 2] & 5
o] SHAIE HHESte] AREStaL Qlo R gRAA Ao = Q1 Ul dte] e digh #evt Ba
g Ao g Aztec)

(A2 5or ety
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axt, i, 22 & S8 S| 552 TR ZAL

o] F51, AP T AR WAIE Slel SEU, dEjthutollde], REREntolAl, &
AHEZRALe]E™ 59 A Foko] Iullel] TSIt et A Foke] A|&A Ao
2 Qg Ul gt o] seiel 2 AR B Ul R RS e A dash A
ojt}. & dgelrE ol T5E 0] e A T SAFIER Aol EY, &R 2EFEn}
o], wejrpute]ilefo], 7i2rimtel kg ti o 2 AR} 10414, w5~ 18213, 2 10415l A 2t
E AEE AFste] drs AR 2he & A 559 RS 4] flE AlsE
methanol 2 F&3}¢] HLB (Hydrophilic-liphophlic balance) 2 AA$+ $ LC-MS/MSE #2181
oL A3 A, B8 5 A 559 IFEAE 913 HEe] AAAR)S B 0,990V =
FEsilon, SAEHEERO|FUH SEte] B4 Al 0.01 mg kg €F 0.1 mg kg A
FAE 27 0.01 mg kg oA 64.5 - 103.6 %] 3)FE&E BAoH, 0.1 mg kg A 75.7
- 112.4 %o] ). 2~EErje]Al, weltjujolldo], 7l2lnjo]2le] 88 A1EL 0.1 mg kg
9} 0.5 mg kg ol BN 0.1 mg kg oA 65.1 - 128.2%2] I|FES B, 0.5 mg
kg' oA 70.4-90.4 % ©]QT}. Mol AIGCoefficient of variation, CV)E BE A|ZA 1.4 - 10,0
%01 Ack. S} A 5T AFIETIES A 0.05 mg kg, 7 0.05 - 0.5 mg ke, ¥iF 0.1
- 2.0 mg kg o]9lom I HUHY Av} mE AFdN ZFE7IE nke g SIE),
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Environmental Fate and Metabolic Transformation of Two
Non—ionic Pesticides in Soils:

Role of Moisture, Organic Matter, and Soil Microbes

Aniruddha Sarker®, Tack—Kyum Kim, Won-Tae Jeong

Residual Chemical Assessment Division, Dept. of Agro—food Safety and Crop Protection,
National Institute of Agricultural Sciences, Rural Development Administration,
Jeollabuk—do 55365, Republic of Korea

In this study, a modified laboratory incubation trial was conducted for examining the
fate of phorate and terbufos in different soil treatments. The considering factors were soil
moisture, organic matter, and soil microbes during the evaluation of persistence,
degradation, and transformed metabolites under varying soil conditions. According to
results, soil moisture was found to be the initial triggering factor for enhanced
degradation of parent pesticides and subsequent oxidative metabolism. In presence of
40% water holding capacity (WHC), the treatment of 1% biochar (BC) was adventitious
for the oxidative metabolism of phorate and terbufos. On the other hand, there was a
sharp decline in the oxidative transformation of studied pesticides while the organic
matter was partially removed by H,O, treatments. The soil sterilization process indicated
that the prime biological drivers were soil microbes for the rapid degradation of
non-ionic pesticides into metabolites. The degradation half-life (DTsp) was 27 (50) days
(phorate), and 8 (23) days (terbufos) for non-sterile and sterile soils, respectively.
However, non-sterile soils were more reactive for the transformation of metabolites with
moderate persistence of studied pesticides, while comparatively greater persistence of
parent pesticides was documented for sterile soils. In particular, phorate was transformed
into sulfoxide and sulfone, while terbufos was transformed into sulfoxide only in

presence of 1% BC.

Keywords: Pesticide degradation; Biochar; Half-life; Metabolites
Corresponding author: shewaspretty@korea.kr
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2 =Y

Ipflufenoquin2| 2HzZM= HWolet TiRE Fo|

Ipflufenoquin(2-[2-(7 8-difluoro-2-methylquinolin-3-yloxy)-6-fluorphenyllpro-pan-2-ol)2] -4
Waltirtel EF 9 A ofsAdel dE BauME AEste] S HREAT FA RS
ol TS AR WRTE Sk, Al ES Ledte] S EEE ARSIl
Ipflufenoquing 10 K G 5, vl 5)2] S7|tAlol|A] QP-1-72 HEE o] AdFE FHole
Al 5.5%7FA] A AL DTso 281-1,65440] k. Ipflufenoquing W= 1 EGO 2 gk
71T = 5% o] AAEE dARELS §1%lo ™ DTsp 644U 0|0t Ipflufenoquin
2 8 EHET 4, M= 9¢] F7Idielr= QP-1-70] 1.2% o|&k=2 A/JE AL DTse 428-1,903
dol e}, EFFEs o= QH-19 QH-2, QN-10] 0.4-1.2% 208 BAHRIaL, 5¢] 30-505%=
ofF FxAdolxe] DIsp 1982434 =2 Ak o] el &3t & A= et} el d&
4 EFo|A2] DTspS 14-1282 013t} Ipflufenoquin®] 7 1€k7|15-82HA19+(Koco) &= 830-1,4978
L/kg® & UK SSLRC o]5A4 7-2¢] ‘Slightly mobile” S5o)| 81933tk Ipflufenoquind pH 4-9
e Zhgsell Pdetltt. Ipflufenoquing] pH 7 €58 231 5 Esfol 2sf 5%
ol BAEE B figlen, dxexdel Hlste] Eal7t =A FX1o] Je] 40% oAFE <
Bl WK1 8.7-12.3U0)900 % FEsfell o SYNs494310] Hh 17-18%744] AL
™, AlFz049] DTsp2 38U R ] th29] DTsy 4,40098 Hlste] w7} A FX=HA
t}. Ipflufenoquin®] E-AHUE Al 5% oPd S Eallihge gIlar B33 AAA Q)
DTsp2 Z¥2Z} 2.4-2. 843} 231-5104 0|0t} Ipflufenoquinihe B, B 2 R[3k2] 7S
2 Aot
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Cinmethyline| 2tz Hrlet IRE Fol

Cinmethylin  ((1R,2S 4S)-1-methyl-4-(1-methylethyl)-2-[(2-methylphenyl)methoxyl-7-oxabicyclo
[2.2.1heptane)®] 87 achibel B @ 5 o] 4] BAE MuAE HES o] B
ARSI AR o154e B2k WSS sk, HEA2ag Tejste] 7
252 A3 Cinmethylin® 4 EOKE 2, 13 2)¢] S7]grtdllA 1006 o A=
ORRHELS 21910 W, DTsee 19-9490]90t) Cinmethylin® 4 EOHEY 2, 1] 2)¢] &7|tjr}o]l
A= MOSAHO0LS MGS4HO040] 5% P]Rke 2 AIESIT, Do 2411000208 Z3alsich
Cinmethylin®] EFFESINE 1006 o3 WA= Laharze giglon, ol o B a7}
£ g Zlow vebdeh S 2 £ 9 f9 6 BYIAe] DI 22t 1314905 17:632001)
o}, Cinmethylin®] 7182718 2A 5 (Koo) = 747} 267-646 1/kgO = UK SSLRC o)A 74
2] "Moderately mobile” 539l 3]93}It}. Cinmethyling pH 4-9 ¥ {]ol|A] 7[5==-3fol] ¢FI&}S]
t}. Cinmethyline] pH 7 9549 201 55 380l 18] RegNo45395680] Zh 6,8%744] 4
SO0, AFEANNE) DI 4822 Gzl vlate] 27 =4 AL Cinmethylin
o] BAUE A3 MESAH001TF M6S4H0040] 22t 13,60 2 7.4%7A]) ARSI, DTspe
39-4020]2It}. Cinmethylin?} M684H001S A B4 ZHE0 2 Asly, Edat 2|51 AHE
0 2+ Cinmethylin®ke 2 A oJs}3it)
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A[MxHH OfALIEIHA T AFA| Pyrimethanile] ZHREM

1* o2 o 1 A=zl 1 3 xtA1,2,3 s11,2,3
MES", AXIY, SN siaE' AAN a, Aus'20 s

RIS B
ZRIFECHSIL OFHLH - SHYSRTXIS

A S ATHORIA P HIE]

Pyrimethanil-& AHFgol oihs 5240 2 AMG-E= ArA| 24, £ e WA A 2+
Bl APIAY ofkamhebA 2 5 pyrimethanil®] ZHR5AE 788t F9F 565 9 AR
A 7S 93 7|12A g R Sg-8larat 385k T) Pyrimethanil ZHFRS A)& B4 (pyrimethanil
37% WrshAD 1,0008] BX NS opxmlepAs 3RS VEo R 7Y 744 33] A F 0, 3,
5 79 Fofl FEE AEE tPo R BT okulEfA 2] pyrimethanil& QUEChERS kitE
ol g3l =& ¢ AAISIA M, GC-MS/MSE o]83te] EA3t) FHEA e fa42 3714
(001, 0.10, 1.0 mg/kg)d] 3)F&S A3kl Frkslet, A A== 0.01
mg/kgo|$lom, 7} F 348 HThE 109.1+3.1, 93.410.8 ¥ 74,5+ 1. 702 5 F3 3|5
& 911 70-120%0]] EFH AT, SfRIA ] AR okikebA 0] pyrimethanil FHoiRHTFRRS &
ToH| Al § 093k A=A 1.71 mg/kg Q2 7P A vERdaL, HE kA AE] F 7U}
0.21 mg/kgR 7Fg WA vrERdTh webx] MFDS] 97830 5 pyrimethanil®] ZHF81-8-7155(5.0
mg/kg)ell <At & W, pyrimethanil 37% WFSiAl= ofnulebAx 8k 3% 33 A2t
2] QkAg Ao = HArkE|gir)
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Qx| Mot = 42K Dimethomorph?| ZHHEM

= ASq1* o|2 ol ool 1 3 xA1,2,3 =11,2,3
sl XS, FE, 2N, 447, du®, 437, R8s

"HIFCstin MEIsE

PHIECHSIm O - EHMEREAISYAIE]

SHIZCHEE AISHEREL S SARATHORI A HIES

Dimethomorphi= cinnamic acid amides Al@ 33 AA| =2 W] AZSABN AL Al
Hg gete] G, gty Fo] Aol ARSE AL Qi) £ A fA1Y] K|St 5 dimethomorph
HREAE 79 °P°4 S FEGE B A Wk $18h 7IzA s R E8skat et
3t} Dimethomorph 78 A8 ¢HA| (dimethomorph 25% <=3}A)) 1,0008) 2S5 4
ob 8 U 7IE O & 40-30, 40-30-21, 30-21-14 & 21-14-7 Hol| AL T AX|5Eksto] B4
33T} S RSkl dimethomorphi= QUEChERS kitE o]83te] & 2 AA|5t9om, GC-MS/

£ olgste] AT AR S FrEAde 371A] <2(0.01, 0.10, 1.00 mg/kg)®] Bl5&
< Baste] Bty BAue] AgkAlE 0,01 mgkeo|Pon, 7t 2 3s HTe
87.7, 110.1 B 113.4% % B5F & 3|57& 9121 70-1200000 E3FE|SATE oFAIAE] AT -4

A ske] dimethomorph ﬁﬂh‘;ﬁ— 2 40304 A 23] AE A|FA 0.47 mg/kgl 2 7 B
UL, 33] AFES] 73-9= 40-30-21 & AE AJ5olA 1.00 mg/kg= LFERskO ™, A A7|7}
FEAol 7Pk %7}6"}04 21-1479 A AE AgolA 2,11 mg/kgE 71 3] VRt w)
2hA], MFDSS] §AF B4HE 2 37)9] dimethomorph ZHRE18-7132(0.5 mg/kg)dl] TA3He] & of,
dimethomorph 25% F3HAl= 31 Aot 75 309 7 23] A271A] Bk 2o 2 A= Qick
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Sl o = ASN| indoxacarb?| FHEHEM

o 1* o2 =jA=q1 ol 1 3 xtA1,2,3 s11,2,3
QNS LRI, SiAE' MBS AN A Ama?d sas

HEsCEtE MeEsks

2HIZCHStm OfELH - ACHAMSSFAISSAMIE]

IHZLEIm ABIERIT S A ATIOIT I HIES

Indoxacarb= ¥ #|2220| =(pyrethroid)A], -f7]2]1(organophosphate)], 7P} o] E (carbamate)
Al Tl AE Bole aliF Aol 32 ViR AR F2 St sphl i
Aol 290 AR AA7EA] 3] 9 T indoxacarbe] ZHFEAJol A7 A= A gle A
otk ofdl & TolM= FAe] 8l T indoxacarb®] FREFE THHEI] S FETE B 4
FoA Bhe] Z12AEe BEshat 25T Indosacarb 2HFEE A HHindoxacarb
15.84% 5A) 3,0008) BAAE F)  FBHAS VIFO R 30-21, 21-14, 147, 7-09 o] AE3H
T 238t A2S gpfo g BT 54 919 indoxacarb™ QUECHERS kitE o]83le] &
2 GABIAOH, GC-MS/MSE F48Ht). Al el a4 37F4] 7<7(0.01, 0.10, 5.00
mg/kg)®] B85 E48te] Frlskdi=t, EAR e AERAIE 0.01 mg/kgoller, 7 <=
3rE WIS 103.3%, 115.6% B 71.27%2 BF F& 3|58 W91 70-120% =k
BRI AE] AT Y9 indoxacarb ZUIZHFEES 30-21Y A AL AJF9014 0.01 mg/kge 2 71
S UeRsaL, AR AL e 7RSS SR8l 709 A AR A EelA FH 8.50
mg/kg® 7F A Uil webd MDsel #4191 % indosacarbe] ARSETIE0.S
mg/kg)ell A3t & o, indoxacarb 15.84% frAl= A & 578 7 A 23] AE7EA] g
Ao 2 kel

(AR B2 45 0FapSre]
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» 3 ’ - o =, -, OOL-, O
ZS0stn SRR AMIE]
'SSisn SYUMHSAS SIS0}

o] 7<= E&9] Chlorfenapyr 10% SCO| 73414 Wsto] whe 7ha<d Wsks S41sk] $late]
T3 ST AlRE k] A5A) Chlorfenapyr 1006 SCE 30008) B}4Jsto] 4281 7|50 = 30-21
A A, 21-14Y A, 1479 A, 708 A HH o7 Bl AEsIQIth HE oA AE F Azl
2 BT P9 V]2 FREste] ARE AFsGin. Ei Hele s2e 28 &2 AVekL, BEY
ol 27] T i Fks EAE] Skl ARE vifekdint. Eve] 15k QUEChERSY
o2 A 3 F GCMS/MSE o]-&ste] FAelrt. Edk =719} #eje] Chlorfenapyr 7 &5HA|
= 55 0.01 mg/kg o]low, EgF F7]2] Chlorfenapyr 39588 LOQ F94] 105.1-112,2%,
100LOQ <ol 97.2-99.5%0|0 o, Egh Bgle] Chlorfenapyr 3582 LOQ <ol
104.9-117.1%, 10LOQ F=rollA] 105.8-110.2%¢| At} Ed &7]| - Chlorfenapyr ZHFe 30-21
oA AgrellA] 0,01 mg/kg m|we] 1o, 21-149 Agl7te} 1479 A 2lTtellA] 0,01 mg/kg, 7-0Y
2ol 4] 0.41-0.42 mg/kgol}om, Egh 8e] 5 Chlorfenapyr ZHF-2 30-21, 21-14%, 14-7
o, 7-0d Aol x] B 0.01 mg/kg W]ty Bt £7] A8 5 Chlotfenapyr®] ZHuizhq
ko Fz ok A F 0ol 0.42 mg/kg, 793} 0,01 mg/kg, 1493190 0.01 mg/kg, 214}
o 0.01 mg/kg PRk 2 48l Qal, et Be] Algs BE AgTrolA FgeA nvke g2 et

B 279 IR A oA A § AR s Ao, Edt el IR

OpAl AR - APFOIN AR AolwA] k2 Ao AThE

rlo

%

ofN

ZAo] : Chlorfenapyr, E8, ZH7 54

A2} A8hA] @ easy313@naver,com
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Optimization of Simultaneous Analytical Method
for Kresoxim—methyl and Its Metabolites
in Livestock Products and Sweet Potato Using LC—-MS/MS

Ji—Eun Oh'", Sang—Hyeob Lee?, Se—Yeon Kwak®, Jang—Eok Kim'

1Department of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea
2Residual Agrochemical Assessment Division, National Institute of Agricultural Sciences, Rural
Development Administration, Wanju 55365, Korea

3Analysis Technology and Tomorrow, Daegu 42703. Korea

Kresoxim-methyl is used for the control of powdery mildew and scab in cereal. Their
repeated use results in significant pesticide residue and these residues can affect the
livestock and the plant. Therefore, there is a concern about the residue of these products
on human health. However, it is different in CODEX, MFDS and RDA that a residue
definition of livestock and plant to establish MRLS. In order to satisfy all case of a
residue definition, it need to establish the residue analysis method for kresoxim-methyl,
490M1, 490M2 and 490M9. This study aimed to develop a simultaneous analytical
method in livestock and plant to be applied to all cases. It was based on the
physicochemical properties of components to develop using LC-MS/MS with a modified
QuEChERS. The extraction solvent was selected 1% formic acid in acetonitrile through
the result of pH condition. The clean-up step evaluated the efficiency of the purification
of d-SPE adsorbents. Several combinations of the adsorbents, including PSA and CI18,
and their amount were compared in terms of recoveries and repeatability. The percent
average recovery of PSA, C18 and PSA+CI18 was 44.2+43.1, 104.2+11.7, 58.7+34.7,
respectively. Therefore, the showed that the 50 mg was 78.6 ~114.1% to satisfy the 70
~120% criteria. In contrast, the PSA’s mean recovery was 0.0~44.2%. All the
kresoxim-methyl's metabolites showed lower recovery with PSA, irrespective of the
amount because their components are a high affinity toward PSA. In conclusion, the
optimized method was suitable for using kresoxim-methyl and its metabolites

simultaneous analytical method in livestock and sweet potato.

(AR B2 45 0FapSre]
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HMEN| &t e 443K Ferimzone ¥ Tricyclazole2l
HE|FE(EE) HX A| SEXH0f|AM H|AH 2844 H|?

FUE TATTI)E ol87 FoF AT T3 Q] Bgo] Sain], vlg Agoh} B
S10] W) el giek ojelet AEae]

eX
FHAS ] QeiMe FAE T HIEARI vkl oJgh A% npHEojof gt} 2
%

AT E T5H o AFol thdst A2AE S8k v)Ak A7 2HE vlaskih AR
Ao 5 TAEA] tlobd AAele] rzte 2 AAsion, g ] vlakRE A5 98l
AT 9 cellulose A Z2] patchE 23E HAZ(0 m) FH 37 =8l H$-2 1, 3, 5, 7, 10

m FAC 2 Shd v Afste] & 137%e A3t WHEH(n = 3)3F Ag)= 8 m IHAH o= st
At} Ferimzonettricyclazole 23(15+8)% WA<FSHAIE vl 3]493%k AR olle]] Z2EA|Q] Cares,
Gondorg 242t 37 &, A&A| w23 A& 23eE T 3709 Aol 42t 1dje] =8°
22 m IEAA 11 knvhe] SE2 SAO] AT A 25| SA] patchE T3] A
2] Z71A] 20T 9] 2EeM WE Btk &S 48] S8l patchE AdsH A&+,
50 mL tubed]] ¥ methanol 40 mLE 7}3fe] 287 X881 8918 membrane filter2 373}
T} o]F FZE 300 «LE acetonitrile 300 #L9} EFF514], Shimadzu LCMS-8040S EH-g3)e] B
A3t vk 244 98] 1200 ug/em’ 919 AEg ZgEIaL, AL ABAIG2)
0.99 oPds 7IEo R stk 4 A, X ARE0 m)olM9] patch Ht HF=Hn = 92
ferimzone (E, Z2] $He] 79, HAe] F37}F Agl7+(A), Cares A2]7+B), Gondor #|2]7-(C)ol|A]
Z}7} 9,18 ug/em?, 10,18 pg/em?’, 14.41 pg/em’ PO, tricyclazole?] 7% 5.28 ug/cm?, ZF2}
5.72 ug/ent’, 7.62 ng/em’ 2 FR1EACE AIAE W15 AalPolr] AE AR FRI] T5
208 F7kle e Balvk A FARERE g uE vilks SR1g A3, BE ATt
oA AE R0 m)2HE HoEgs 1R ks eks Blvh A FR0 m)
tH] 1-10 m FHFAe] FQl patch®] JFE HIES RIS A3, At A, B, Cold ZH
ferimzone 16,95%, 9.81%, 6.64%, tricyclazole 15,37%, 9.66%, 6.57%%= HAZAS ARESH -4
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B A= F3latel| &8l A E=H( Chrysanthemum  cinerariaefoliun) A 355 HAEZ<l
pyrethrin®] AJEHE Felal U] 75 ShHed] gk FFAdS 78k, Aesek Ago =
QI3 AP Sl e B B IR IEARNY AR B HEAIRE 71 AR T AR
4 RAAAE FF] A 71RARE Alskaat sk

TN Az, FEEE F71edAAY] AE FE55 95 F pyrethring A O 2 5131
o 2 H7LE Yl AN pyrethrinel] £381R= thAlA|(Pyrethrin 1, 11, Cinerin I, II, Jasmolin
[ IDE A 48 4 =% QUEChERSE 2|88 LC-MS/MS “SA] T A1 7idste]
28313t

AR 7o 913k 24 e TIE A E g o S Y]t SAER S E
), AFHEAD, FHF), BTG, AaFmlHE A3 Pyrethrin 2 tA ] &5
2 B8 93] nlfsle] FA3}s A|EE acetonitrile® FZ3}aL QUEChERS Extraction KitE o]
S35l A gFFAS THEo] ARESIYGE o]F Al§FENS matrix matched 3} LG-MS/MSZ
AT

2R J7EE S8l it B4 tigk A5 AlRS X18sked=t] WA Pyrethrin thALA]
(Pyrethrin I, II, Cinerin I, II, Jasmolin I, I)E2] ¥4 A ZHA(MLOQ)+= EF 0.01 mg/kgo]
sto] etk FATHE] e AT FRE H3) A AElehA] & FAIR B, A
A9 108 B S0l <o) HEE FFEols H7lsle] 5 WhE 3lE S AAfste] dojdl
Bt 3]9-8-& pyrethrin 1(85.4~98.8 %), pyrethrin 11(86,1~100.1 %), cinerin 1(83.2~99.9 %),
cinerin 11(85,1~100.6 %), jasmolin 1(82,4~102.6 %), jasmolin 11(85,7~97.0 %)&] ZI}= o]
T3S BRIt Pyrethrin 2 oA BE 5] Hapel BAAFE) ) 0,92 953
Z2PAdE HERASIT:
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7leihe 5 AT, A, S
5 s}oiu}. 20213 SEFE 89714
HA2S o2 & 16778 BUE %é‘}&’iﬁk Xl‘%ﬂx—i_iﬁ =4 367, 44 451 Xdﬁ‘r?ﬂ 37
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314, WA 1131, ol S ulde = o}oq ;qsy o}oiq wUEy A3} _,_)\Jl;ﬂ/k]-% 16771
I 47013 YR = &0} FEREE AKX s,

1315, Fegelon, SR8 IERT WA ASHAT o8 EdE 5 AAAR] 5
A2 AE APRRAIE 8 §7 1A BEeRe AAS A sk

Z40] + §715 A, AFE=, pyrethrin, QUEChERS, LC-MS/MS

AZAIA} : cto@dsbiofarm

B 7= 2021 AREC]REQEAA O] G| (21116255341370) 2 Sl E|glon o)d
=g
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Sulfoxaflors= sulfoximinesA] A=A 2 neonicotinoid AlE-oA I E Feko|t) 3o =3
A174A] % nicotinic acetylcholine receptor(nAChR)9l] 2}&3}] acetylcholine®] &2 ==
sk ASAI =AM JYES 22 354 35S Alsket ARk #d) sk S490] w2 A
ol X11721061 B X117194742 tirbent. £ e 7825 SR sulfoxaflore] 7k
T8t k] FgARTEE gt 7IZARE FHskaA; FaEth AR HeEs
Aol $1x18F 1e2] EA oA 33T Al§) Al 2~Ed|o]E(Sulfoxaflor 7%, SC)E 2,0008] 3]
Aete] 7 7HA 23] AE3IaL, HEoR) AXE F dAFEEISITE TR T 2R QUEChERS
Ho 2 AAE e 5 LC-MS/MSE £498}83 ). Sulfoxaflor, X11721061, X117194742] A=8HA=
0.01 mg/kgo]Att 0.01 mg/kg F<EolA] 3482 742} 79.7~93.4%, 97.7~114.1%, 84.0~90.8%
Ak A 108 =291 0.1 mg/kgr=rollxs 22t 92.1~95.4%, 95.9~104.0%, 85.6~87.1%
Atk Sulfoxaflore] ZHFeES thiizEe] 2hRdol] BsletEsl) dibHEe] iAo 257 4
gk RIS =3 S Eslghee] Zhrkel] tlste] 4AREslelt) Sulfoxaflore] 9t ZHFRS
A2k A Z 03} ABOA 8.69 mg/kgS 2 7P =9kal 8l A8 0,80 mg/ kg, 15%
2} NJoA 0.41 mg/kg, 2243} A8olA 0,40 mg/kgS 2 7HAasldrh

i

[e}

_

°

o

e

ZA)o] ¢ Sulfoxaflor, Sulfoximines, SFI4] 7}, 2, 8%

A2} A=A @ kyd2333@naver, com
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Zh} 2HXH0| = Metaflumizone} MetconazoleQ| %tg EM

uER|, BTR, THSE, 28, H

B Aq= s £5Ao)E thi)e 2 Metaflumizone¥} Metconazoled] ZHF EAS 1lolsl=
A B2 o2 Fa1 9t} Metaflumizoned AN|7MIEA] 25A| 2 95| AL Al F32] A7 AE
& e = ‘/} FAGol| 2Hg-3le] AAAEES Hsdh= 2kA|o]t} Metconazole: triazole )|
AT AR = AT AR sk J2asEE AT g a4 Tl
= Aslate] ZlEﬂ SIS IAEE 43S eI Metaflumizone2 4 A2 2 A& A}

gom ok ] & 21-14, 14-7, 10-3, 7-04 F-9] ZFS X351 E Metaflumizone] 7t <

3982 (B)-Metaflumizone2 0,01mg/kg G<Eoll4] 76,0~83.0%, 0.1 mg/kg S=<=ol|*] 89.0~95,1%,
5 mg/kg F=EollA] 105.0~107.7% |3 A= 0.01 mg/kg o]t} (2)-Metaflumizone2] 3]
FE8-L 0.01 mg/kg oA 83.0~94.7%, 0.1 mg/kg <=4 93.7~97.3%, 5 mg/kg F<=olA]
103.4~105.5% ©|aL A=SAI= 0,01 mg/kg o]t 2t 5 Metaflumizone®] $HAF ZFake
0.41 mg/kg ~ 9.72 mg/kg2 YEPHT} Metconazoled Z=5-APolol] 7 F=]g] slor 222
%3021, 30-21-14, 21-14-7, 14-7-04 ¥ #AFHE 298190 Metconazole 72 9] 348
£ 0.01mg/kg oA 98.0~104.7%, 0.1 mg/kg FollA] 90.8~95.8%, 20 mg/kg Tl
87.0~88.9% o)Al A== 0.01 mg/kg o]Utt &EAJo] = Metconazoled] RS 0,43
mg/kg ~ 17.94 mg/kgE YERITE

Z2lo] : Metaflumizone, Metconazole, PLS, 7t &=E3jo]

Z|A} A2kA] @ ceohyunji77@naver,com
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ZMZE = Fluazifop, Haloxyfopl| SAitH sl

=1 =tol1 ==l ol o=x=12
M2, 2], =T, X, EE&
ST NSEHE SASASSAME SRR ABKIHE T

Fluazifop} Haloxyfopt= srjellxl= S4kEe] thste] 1hHtre] A ofo} JFsl87leo] AA
OIUA] ¢A|WE CODEXO|A R3FgHE ester 183l —conjugated”} H AE-2] §Ho g A=l
A}, A AR acid, salt B5= ester 5 TS S1EhE e 2 AU ARE & 3oy A A
SoA e SER TR Eo] acid FEHE A, A FE8R 0 R deAItE £ I

o= FAHE F Fluazifop 2 Haloxyfop®] #A1%& SHsle] £4] 588 A AEA
=2 7RAEREE & OPoi 0] AEds SEskast stk tiEA s a7, SR

|, §a7], S, Ao 2 AAsilon], BE S E4817] sliA= ester®} conjugated S
afste] free acid FEE 3'&3}04 519t} o] 2 $JsiA] NaOHE o] 83l 7553l E 73]
g 5, §¥" QUEChERSHS o]&ste] A4S Shealnh. gHsh E4H S 2 Log, 10 Log,
50 Loq 0.2 84752 83t A3} fluazifops 68.2~108,5%(41L7]), 88.5~109,3%(H

A7), 87.8~96.6%(HAL7]), 84.4~105.2%(F—F), 72.9~90.1%(AIFHo| o™, haloxyfopT
97.6~111.3%(&117]), 107.9~129.6%(SA]2L7]), 83.8~109.3(F1L7]), 100.3~122.7%(3-5),
79.0~99.0%°] I},
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10| = Dinotefuran?| ZIEEXM

x| A S o AKX axn
e, EE, 7ISE, ek, 48Y, Z&
SrEtistm AlSRIRIE s

aLFgo](Wasabia koreana)= ARSI} 2150l thad ) Aag s-efuefers ol
A B YRR o] &St TR 8, L Al Ao g gk A HolA 2 Apep AlY™
B} FEIAANEY|E 5 GRS TH-5kaL gtk Dinotefurane 50| A& 77F F wiSE
W iSRS, Sy 58 o2 WAE 4 lth Dinotefuran Neonicotinoid A1%&-<]
FORO 2 A2 Fute] opAEY FEAo Afste] AR o E IR A ApdakaL
38 2 A& FollAl UF, DN, MNGZ drbdch £ 7= APA) 15390 g
dinotefuran®] ZH+dS FrEste] ARk A W7HE 913 AARE FEslat skt
ofAle] A= YiHlF 2% YAE 7REE 3 kg/10 a0 = A4 A BSF E3pA] AL Hx
FEARRY 794, 043}, 7955 g AFgolE tPeE 48181tk Dinotefuran, UF,

DN2] 79 1% formic acid’}, MNG2] 739~ 0.1% formic acid’} 7}%l acetonitrile 10 mLE2 &S

l‘

3l MgSO, 4 g, NaCl 1 g, sodium citrate dibasic 0,5 g, sodium citrate tribasic 0,5 g= 37}3}]
52 5 Aaia] ste] A5 1 mLE Fske] LICMS/MSE #4181t} Dinotefuran, UF, DN
78 HA2AHSTEE 0.004 nge] AL, MNG2] 73 HAAHSEE 0.05 ngoler] 1o wke A

%
—

= 0.01 mg/kge] At} Dinotefuran®] 3]4-8-2 A& 4<5(0.01 mg/kg) oA 64.4~77.9%,
A7RHA 108) 4201 mg/kg)ollX] 86.2~91.0%, UFS] 3582 J#3H| 4=7(0.01 mg/kg)ollx]
78.3~81.7%, A®SHAl 108 9=2(0.1 mg/kg)ollx] 78.7~80.6%, DN2| 3|48 AH %
(0.01 mg/kg)olX] 66.1~76.9%, “%F&HAl 108 47(0.1 mg/kg)eIA] 69.5~71.6%, MNG2] 3]&
2 R (0.01 mg/kg)ollX] 85.5~95.3%, HTFHA] 108 57(0.1 mg/kg)ollA] 73.3~82.4%
o]t} aYgo] 5 dinotefuran®] FHul] BT HFH| AEF 53Uk, 609=}, 6792k
)Tl 42t 0.08 mg/kg, 0.16 mg/kg, 0.14 mg/kge 2 1=t

Z2]o] 1 Dinotefuran, Neonicotinoid, 50|, ¢4 H7} 5

A2} kA wlsdn9234@naver, com
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=150 & Pyflubumide®?}t CHAX| NNIF0711-NHS| Zig EM

AX S o S x| A ax
TSE, BY, USH, WK, 2401, BZW

B AT wenkE dbde s AxE A%A pyflubumide] Ao e 5 545
ZAFsto] PRI A SR 712AtEE gwslaat s3sk3lt) Carboxanilide 7s-2] 4t
ZA19) pyflubumidet= -3-ofl2] oLix] thirfel FHH mEZ =0} U] TCAZ|RoA &4t g4
A BAE Ak FHEo R Sl =2 A &3E YeRH g REEQ] NNI-0711-NHe| Zt
FE ool ZetEo] qlrk AlY sk FEFHIII= 100 WIr3AlE 79714 33] Akxst
HaL 2 Dol LAl FEkete] 24 AlE = ARSI Pyflubumides}t thARA] NNI-0711-NH
R QUEChERs HPHO 2 #2 9 AA8lal, LC-MS/MSE A8t HAASTRS B5% 0.004
ngo] L, 1of wWE HZ3ME= 0,01 mg/kg ok SIS HlsiA] e s} Algo] A
K, ARHAlY] 108), LS E 0] HES FFENS HBste] 39 3]s AES A
3FATE Pyflubumided] 3]9-8-2 =SHA (0.01 mg/kg) =EollA] 92.6~97.9%, “J=FSHAl 10
(0.1 mg/kg) F=FollA 99.0~101.6%, FHisE (15 mgkg FolA 97.3~99.7%0] AL,
NNI-0711-NH2] 3|82 AH3H| (0.01 mgke) G50l 74.9~79.3%, A3 108] (0.1
mg/kg) G0l 97.7-99.9%, HiEE (15 mg/ke) G0l 93.2~94.9%0]Jtk FlsT
pyflubumide®] Hth SHbzHRERe HEokAHE] 5 0, 8%, 159, 229 Ajrol|x] 242t 13.44
mg/kg, 1.59 mg/kg, 0.59 mg/kg, 0.21 mg/kgO 2 FRIFAr},

Z410] : Carboxanilide, Pyflubumide, =70}, SF1A H7}, 757

A2} AghA] ¢ rktmdwns@naver, com
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FrHEoA B X2 AEE ] EPAES AFste] BHAR) e Bk S HEE~
W3IotE} O upHEe] RS AR HREAE ReRHE AR 5E0 R R
AeJste] BEjakar ok 13} 2AHAD) M= B 5 RHo] 1.85-6.25 mg/kgo|JaL, 23} %
AHOR) el M= 0.3-0.98 mg/kgS & 57 A} Aol] B 5 BIF-E20] ZHRdo] 76~85%= ZF
2R Ao YERIaL, diE SOl EBREA dEAfo| o BEIFREHTE ARHEo] £ 7
S Bt Terbufos E3FHE ZHF2RS 49 0,02-0.12 mg/kg, 99 AsHA| 0.01 mg/kg 79k
o]}, Terbufos sulfoxide ZHFERE 49 1.31-5.96 mg/kg, 9 0.13-0.91 mg/kg ©] L terbufos
sulfone ZHF3EE 49 0,27-0.63 mg/kg, 9Y 0.09-0.19 mg/kg o]t} MY, F}Ee] TS
Ao e BEY T HFE2 IR s7FEgoM 9] 2HRdt vIssslaL, 700 A
FHEEAD G, S7bholxe] ZReuge] BEY 5 IRPFFS BFES Brle e
27} =8 7o 7 YeERdT) 224004 terbufos 180 g a.i./10a, 360 g a.i./10a #|2] & 2h}E-S
A 2zhol AMEL, 779 F FB10) AT ERAE F ERES F ARG 27} 0,46, 0.68
mg/kg ©]t}. Terbufos E3FgHs {2 0.01, 0.07 mg/kg, terbufos sulfoxide 0.44, 0.59
mg/kg, terbufos sulfone 0.03, 0.05 mg/kg O]k = 24olA] terbufos 150 g a.i./10a, 300 g
ai/10a 2] F oI9S B AN, i F SSplo] AT EWAR F ERES B
AR 22y 0.45, 1.83 mg/kg o]}k Terbufos E3}3HE ZHR2R& (0.01 mg/kg, terbufos
sulfoxide 0,35, 1.59 mg/kg, terbufos sulfone 0,13, 0,35 mg/kg ©]Htk F AufR| A AR
terbufos sulfoxide FFH]E&0] =0} 7} B T Z7dd AR 2294 fluopyram
50 g a.i./10a, 100 g a.i./10a 8] & S Aujslal 779 3 AF s EF & 27T 0,34,
0.81 mg/kg o]tk 24A FUT oFFo 2 A2l F L7kS ApfsiaL 56d F A BEF
% fluopyram FTHFEEE 0.21, 0.86 mg/kg o|Ath EY 5 RFFe F71E o BEA, T8
T, T FEH 5 B2 890] Jo EF T RFLATE ASH oL AAF R

ololAol 3 Fo = AZhERIr,
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EQ0j| Zt& =l Chlorantraniliprole?] &% & X5 kAt

SHRENAN ARl W g0l A|E/d0] glof HloleA e o] Su= Al T s
¢] chlorantraniliprole®] 2HE: & E50|3] AEE sRIsh] o) el 2N A3 ZE

S eIy, ZEAYY AM-E EY F chlorantaniliprole®] 27] ZFEEE 0.056
mg/kg FEOIAT TS 13 4T AlEe 4599 APNTIRE F 18, 22, 27, 34, 36 YA F
53] AjF1ste] £l 45 9 T chlorantraniliprole ZH73k2 Al 717ke] Aol w2} 0,012,
0.010, 0,008, 0,007, 0,003 mg/kg® 2 FHAidh= A% YeRITE B 5 chlorantraniliprole] Zk
Feles 45 A 0,026 mg/kg O % HEHI oM, 27 I oiH] 4o% F<EolSiT). e
24 5 30045 S3to] FPse 2ol Al 302 o) AT A A F AREE 15
RS o, B Ao ALg-H FEAF] B 2 chlorantraniliprole?] ZHF-55% S0l AH]
o=d ogdoz slske] v RATEAEE WY /A hS W oz e
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Residual Characteristic of Insecticide Abamectin and
Spiromesifen in Strawberry and Korean Melon

Jae—Won Choi*, Jin=Surk Choi, Kwang—Young Ji, Sang—Oh Jeon, Young—din
Hong, Soo—Jin Lee, Woo—Jeong Ji, Bum—Jun Park and Chang—Su Seok

R&D Division, Kyung Nong Co., Ltd., 34—14, Summeori—gil, Gyeongju—si,
Gyeong Buk, 38175, Korea

Positive list system(PLS) have implemented to regulate unregistered pesticide in Korea
on January 1, 2019. For the registration to using pesticides, field trials were important
investigating residual patterns. In this study, using abamectin and spiromesifen(21.5
(1.5+20)%, SC), developed as insecticide, field trials were carried out on strawberry and
Korean melon. Following the regulation of Rural Development Administration(RDA) for
registration to using, the field trials were conducted with two regions under greenhouse
conditions, simultaneously. After the pesticide was sprayed 2 times intervals 7 days
before harvesting, the samples were harvested 5 times, continuously. The samples were
analyzed quantitatively using LC-MS/MS through the pre-treatment process, and the
analytical methods were validated with satisfying linearity, accuracy, selectivity, and
reproducibility. The residue amounts of abamectin were detected mostly at the level limit
of quantitative(LOQ) in both samples. whereas, the residual amount of spiromesifen were
0.22~0.51 mg/kg in strawberry and 0.05~0.19 mg/kg in Korean melon, respectively.
Furthermore, the residual amounts of abamectin and spiromesifen in strawberry was
higher than the Korean melon. The spiromesifen-enol, one of the spiromesifen
metabolites, was only detected in strawberry. These results may be due to differences
in surface of the two samples. The Korean melon have smooth and simple surface. while
the other sample have rough surfaces of more complex shape, such as protruding spikes
or hairs. In other words, it is a condition in which pesticides can attach more easily to

strawberry than to Korean melon. This study could be provide reference data on the
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residual patterns of abamectin and spiromesifen, among strawberry and Korean melon.
Moreover, further research would be need to registration using for more crops under the

PLS.

Keywords: Abamectin, Spiromesifen, Strawberry, Korean melon, LC-MS/MS, PLS
Corresponding author: chlwodnjsthd@dongoh.co.kr
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r=
0

0lF=, OlM[d, H=l2, olREl, LIZL, dils, ASe, 37, Uxlg, ZEE

=T

=2} 7FE Hexet & = benomyld?} metconazole?] ZHF S-S TSkl 2k AFHS
e S1510] A SRtk TRABL 3] A TR A 1o Sl
ATk, Aok W 50 9 SSASk METE 20 % WHFSPAE AFRRRAT S5k AHE
0g welslel 7 4 17 3 3 ATD T AT KT T ARE A S A 55
2] BeAE ZFEson, 1 FEAE 0 T BE olgsiel 1390w 1ER 1E
AEEL LCMS/MSE o]83te] ZFsoks Atk weke] Rt ool ulehA
benomyl-& carbendazim® 24 £24435}91 0 W39} HEH F carbendanmJJ- metconazole]

JFA= 25 0.01 mg/kgol et 398 3 APHAAA JJr* Arsed Bsrs
SR8 7Ieol 25 Attt HEAE § benomyle] THFREE 0.86-74.19 mg/kgo] AL,
metconazole®] ZHFERE 0,27-18.26 mg/kgl & F FOF HF ?-__]—,— gToA RIS
28I A8 &0z 7FEshel uel ZaEeke] MEASE A ARES o83ty
2FE3FAT) AFEE benomyl®] 7FEAIG= 0.006, metconazole2] 71 A== 0.0030] AT tiF-2
o] A=A HEAIA HEdo g HolHA] o= Ao s At =3} &l 2o]4F]
o o5tk flelidS Brkslr] fJste] RS vhoR A3 A8 tiv] AU A
FAES I A ndGHFSEFE F 5 BT 0.05 % PRk 2 et =3t 3E F
benomyl¥} metconazole?] HFFE Q1A theh Y3l 71s2de] i & Ao 2 A=)

2

e,

FAol : w4, AL AFEAS e % A W)
A2} © E-mail, hyeonwoo@ktr, or kr
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A Study on the Traslocation of Procymidone
to Root Vegetables in Soil

Deuk—Yeong Lee*, Bo—Yeon Moon, Gyeong—Jin Kim, A—Reum Song,
Sang—Hyeob Lee, Ji—Min Choi, Song—Hee Ryu, Kyeong—Ae Son

Residue Chemical Assessment Division, Agro—Food Safety and Crop Protection Department,
National Institute of Agricultural Sciences, RDA

Procymidone is a dichlorophenyl dicarboximide class of fungicide with a mode of
action that inhibits germination of fungal spores and growth of fungal mycelium by
affecting mitogen-activated protein (MAP) kinase and histidine kinase in osmotic signal
transduction pathways. Procymidone has been frequently detected in residue surveys of
domestic agricultural products, and it can potentially transfer to crops as a result of soil
residue. As such, it is imperative to investigate the uptake and translocation of
procymidone from soil residue into crops. In this study, we investigated the uptake and
translocation of procymidone residue in soil and root vegetables, specifically carrots,
garlic, and onions. The residue levels in the roots of the plants detected at 0.042-0.174
mg kg' and in the shoots detected at 0.143-0.252 mg kg'. The bioconcentration factor
was calculated to be 0.008-0.184 in the roots and 0.029-0.149 in the shoots.
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Meta—analysis of the Bioconcentration Factor
of Procymidone for Crops

Deuk—Yeong Lee*, Bo—Yeon Moon, Gyeong—Jin Kim, A—Reum Song,
Sang—Hyeob Lee, Song—Hee Ryu, Kyeong—Ae Son

Residue Chemical Assessment Division, Agro—Food Safety and Crop Protection Department,
National Institute of Agricultural Sciences, RDA

Residual pesticides from preceding crop use may persist in the soil and be taken up
and translocated unintentionally into succeeding crops. It is necessary to investigate the
uptake and translocation of pesticides from soil residue into crops. In Korea,
procymidone is a fungicide that is frequently detected in surveys of soil residue pesticide
contamination. This study investigated the plant uptake potential of procymidone
between soil and crops. The bioconcentration factors (BCFs) of procymidone for lettuce
and spinach were 0.216-0.359 and 0.015-0.033, respectively. The BCF of procymidone
for Chinese chives were 0.216-0.506, for Korean cabbage it were 0.585-2.254, and for
cabbage it was 2.141. The BCF values may vary significantly depending on the soil
contamination level, physicochemical properties of the cultivated soil, and the timing of

cultivation, even for the same crop.
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Investigation of Bioconcentration Factor
of Endosulfan for Crops

Deuk—Yeong Lee*, Bo—Yeon Moon, Gyeong—Jin Kim, A—Reum Song,
Sang—Hyeob Lee, Song—Hee Ryu, Kyeong—Ae Son

Residue Chemical Assessment Division, Agro—Food Safety and Crop Protection Department,
National Institute of Agricultural Sciences, RDA

Endosulfan is a persistent organic pollutant with a high bioconcentration factor (BCF)
and environmental persistence. The pesticide is known to adsorb stably to soil, with
residues being transferred to cultivated crops. Through a literature review, this study
investigated the BCF of endosulfan in various crops and the soil factors that affect the
BCF of endosulfan. The BCFs of endosulfan for radish, carrot, onion and ginseng as root
vegetables were reported to 0.003-0.66, 0.04-0.26, 4.46 and 0.243-2.570, respectively.
The lettuce, cabbage, spinach and chamnamulas leafy vegetables showed the values as
0.00-0.13, 0.009-0.040, 0.04 and 0.353 respectively. Several researchers conducted a
study on the effect of soil organic matter (SOM) content and soil aging on the BCF of
ginseng. The SOM content and the BCF of ginseng showed a negative correlation, and
soil aging might have an impact on the BCF of ginseng. Therefore, it is important to
conduct studies on the uptake and translocation of residual pesticides from soil to crops

according to soil characteristics.
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Enhancement of Sweetness and Hardness of Strawberry
with Sugar—containing Plant Booster

Ga Hyeon Kim'", Myeong Hyeon Nam?, Kyung Sik Hong',
Hye Young Kweon’, Ju—Hyun yu'®

1SugarArt Incorporation., Cheongju 28181, Korea

2Strawberry Research Institute, Chungnam ARES, Nonsan 32914, Korea

3Biochemical Research Center, Korea Research Institute of Chemical Technology,
Daejeon 34114, Korea

Strawberry is a crop that contains a variety of sugars, nutrients, and dietary fiber, so
that the consumption is high all over the world. In general, Korea strawberry consumers
prefer sweeter than not. Globally, Korea's strawberry is so famous for its high sweetness
that the exports continue to increase year by year (Rural Development Administration.
2019).

In strawberry, sugars play an important role in regulating fruit development and
ripening according to their kinds, therefore, determine the quality and price of the fruit.
(Jia H and Wang Y. 2013.)

In this study, our sweetness booster was designed so that more than 50% of the foliar
applied sugar was absorbed into strawberry leaves in three days. The aqueous
formulation of this sweetness booster whose main components are sugars, was sprayed
on the leaves of strawberries. And, 3 days after treatment, it was investigated how
effective the sugar absorbed into strawberry leaves is in enhancing the sugar content and

hardness of strawberries.
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SLUE F Acynonapyre} CHARIE(AP)2| 241 e W AHS

Acynonapyri= 21787 glutamate 8-A1E JASIAL S0l TGS ngkste] o dd5S f
A7 =l B 3A Sl Je] gl ARIAIRE Nippon Soda Co., Lid(Y4) o4 7l
ol HZ SRREAEERAE B3l F7olA ol MAIE Sl ARgsE Ao R SIS,
E5hHEOA Acynonapyr 2 1 thAMHE(AP)S] 40] S7FEIL = FAlolth AlEERde]
Acynonapyr A ] Al pHE 28sh= go] Xk o] glo] BAAET B A A
Agrto] Aojd 4= lem g FAIY ThAsE ffsf £ & XSSt AS thd Alss
U stk a5 2, AL, ), S ARSI, Al 0.01ng/kg O 2 3H10 1, -3
A AT TE AR 1, 5, 1081 R F3ivk F52 A= 10ge] SN NaOH 300ul 7}k 5
Acetonitrile 10mLE ARR-E}ITE AAZHL d-SPE HPHRS ARE3IIL B47]7]% LO/MS/MSS
o] &513t}. Acynonapyrs} TIARHE(AP) 2] 24 B R 0,9960] 91, AEFHAR= 1.2~
11.7%, 3.4~12.3% ©]It}. 2|52 Acynonapyr7} 315, ZHe, @v|, AN L 35= 5
81.7~114.0% 5 B L, thiFolrle 3589 Aol Holrl= B3RS Bl 4 Ao pHs
T 2| Fo7} a3 Zlo 7 ALl AP+ S/l Ul EAEA S e 5 77~106.8%
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Anise BS2| Xanthomonas Campestris pv. VesicatoriaOfl CHSt
sty U FAHME M

*A ol 2 1 1 o2 =1
27N, 2 ARe? MNE' odd AN’ UNs

AT SUMITSITRIALS) EEAMSISt
2HATUST SYUHTSIIT(ALS) RIZ 3t

S50} A1go] Ul AAe] Selrt 2okl weh SeRsere UlAIE AoEAAle et
F7FskaL 2lom, 2017 7IE 504 Fo] AEFEE0] Walls deld AUIEgAAY FdER
SEyo] ALg-Har it} mye]Fbe]| &31= anise (Pimpinella anisum)= S1B.9} AT g
ALgE= AER E coilf} I monocytogenes 52 Aol thsl] dtEAde] e Ao g HalEg)
ol £ dgters o] Gzl anise AFE UV R AE WA AR Xanthomonas
campestris pv. Vesicatoriadl] et F83E AF38laL, GCE o]&-ste] 7338 FFiAs)
A} Anise AR Xanthomonas campestris pv, Vesicatoria®l theF HAAs)s% (minimal
inhibitary concentration, MIC)¥= AR w]&k sjAH0 2 B7alglom 78.1 mg L' oA Ely]
Jr}. Anise Aol TAEE EAEY) linalool (2,14%), estragole (7.17%), trans-anethole

(89.68%) AJH-E FHF3laL 9lom, anise AF DAL 89.68%S T+AIEIATE
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Sl s £ 9] 55, o] 55, 5ofe] fEwel5el ARl AT, 5 A
£448 FH02 3 Fole) B AHo] et Flol=eile AAEo] ) slef. freiiael
7% A bse ALE S S13 ARIE S el 7 B RHET 912 9 o)
5] 12 200/128/50) S T2 ot obg el o sol=elIE ANsh ek o
Wit SAE 5 LS T AT B FFo] e |RelN HEe s}
A71g poliol T ok A8 T dere Zol] 2HE R Ik vl
35, BREEHEPA)Y 23l s AMEAe] A}A (Certification of Pesticide Applicators) ©]2h=
H7F AR E o] ARE- AgkE oA (Restricted Use Products) & TS = Q= AREAF 3-8 o=
7o 2 JPDES sk A Al ol F A Fool ARS S Al =sletal vk
AT} vRRHAIR WSl AR Foke] AR B3 FAS A =S v
A} FHelX e FF ARgARe] Ao tigt ol =eklE AAste] A&7lsdh S AR
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LN AOIZZREZERE S9E/IE S8t ADI, AOEL A

HERHSER7IE 28

AL EZHEBEFTHCAS No, 1460292-16-3)2 AlAER}oA] 7R phenethyl pyridineamide]
9] AR nEZ=go} BIAIN (Succinate-Dehydro genase)e] &32H8-S Aaljsle] 22}
88 3, AF U Fusarium spp.s EFHGH 39E vERAT)

2R AbolERREE TS S4& Wle A, SEAWHAAIE AsErRT EEd
A FAgE 0] R aL(Cmax/dose, AUC/dose 714, B AIgOA 8 wid A2 H5uldE,
e Akest Ths S S & ASOH, BTETES 90% o) el ink gk o 27
B} APl A ExEHA o mEA] v Eo] A SH7FAS gl Ao SR1EIn
=/ AE - B U EER, T8 g RS SYN549104, SYN510275, SYN551636,
SYN551829, SYN552301, SYN552202, SYN552439, SYN552415, SYN510260, SYN552441, TFA 9]
AL, trlEellx] BelgHER T £ 5448 felHR] ednk |4 BT 49, SRR e
AFAEEePdoIAaL, A=AGE, I3 9 gFIge dEER] gl

A)FERELETFHY] F BPE o FRIHEIA, 90Y v AEAdAEET
Bz, vk, 7)) 3 7 S SR 2954 AERY 5 AT s e gt
AREFE) AN IEFATTE IHIAZAE FF(F501A 9D, TR o4 A
EdiA) S7PF FFESJAL, HarFolsieor] W dade BEEA] skl WMASAA
SN oFst A A e A7 PRl HAleE ) e nx)= PRk
TFEEA] edgkon, AR A oRRFole] o8k @k WEER] GaL, 71FSAEE, E7)
A BAe} Eztel] mX|E FERe PEEA] eIt FRIEA L BAEIHIANE 3E, A
LAY 4%, AEEoINF 155 st A, exlFolol ot 53 7}
Aoz ek Qch
Al EFRHEGETFH] dUAFHHEHADDL 7P wE& NOAELR] HAIFA(FE) 6.8
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mg/kg bw/dayE <A(RPAAIF 10002 0.07 mg/kg bw/day 2 28I, S2QA=E3]8-%F
(AOEL), o & 713A[golA 71 v NOAEL 90 ®HEFof ATFS5AR(EE) 9.6
mg/kg bw/day(FIAIS 100, BT5578 EAS)S <2 0.1 mg/kg bw/day2 2 A3}9]
T} GHS ¥F7|F0) w2 A4alded F285, 3495937, o) Ed= =R 29
3L, FAFYSEEL 4908 FEHIYOH, IRAlS, xS, dRIy BAE FEER ok

HT
om A, B, WRSAE, 719, A5 5o BdE TEEA 4sth
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Insecticide Response of Frankliniella Occidentalis
in Greenhouse Pepper in In—je, Gang—won

Hwang—bin Yu', Ho-wook Lee', Min—jae Kim?, Yi—seul Kim?,

Abraham Okki MwamulaZ, Cheol Jang®, Dong—Woon Lee':2%"

1Depaﬂment of Ecological Science

2Depar’[ment of Entomology, Kyungpook National University, Sangju, Korea,

3Research Institute of Invertebrate Vector, Kyungpook National University, Sangju, Korea
*Corresponding author

Various classes of insecticides are used to control western flower thrip (WFT),
Frankliniella occidentalis, a major cause of damage to peppers. Resistance expression
has become a problem due to the continuous use of pesticides against WFT. In this
study, insecticide resistance of laboratory populations, and populations collected from
Inje-gun, Gangwon-do was verified for 10 insecticides mainly used in the control of the
WFT (Acrinathrin 5.7% SC, Acetamiprid 5% SL, Dinotefuran 20% WG, Spinetoram 5%
WG, Abamectin 1.8% EC, Emamectin benzoate 2.15% EC, Chlorfenapyr 5% EC,
Cyclaniliprole 4.5% SL, Fluxametamide 9% EC, Flometoquin 10% SC). The results
showed that, even in susceptible individuals, efficacy was different depending on the
mechanism of action of the insecticide. WFT was highly resistant to Acrinathrin 5.7%
SC, with an LCs, value of 42.11 x 10° ppm (LCso was 1,477.75 times higher than the
reference amount). Chlorfenapyr 5% EC was 147.26 times less effective than the
standard amount; and in Acetamiprid 5% SL and Dinotefuran 20% WG, resistance rates
of 34.5 and 16.3 times, respectively were recorded. No insecticide resistance was
recorded in treatments with Flometoquin 10% SC (LCsy of 4.15ppm). Flometoquin 10%

SC was highly effective even at 0.04 times the standard amount.

Keywords: Frnkliniella occidebtalis, resistance, insecticidal activity, pepper
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Hi= U st A 5 shuE HE 9 Al80 2 o] &5 i) Adolth o] uld
HHISH= WellE 5 3A mvpjuol(Cacopsylla pyricola) 2 B8 TR l(C jukyung)
= el RE BhE SHehE SlT0 R I 53] Ak At Faureol= Bivkre] AR
A& Do AW E 3P A9 A&E 7|0l wef 2¢edlA 39 3 e AR
A oA L SR o] 53k 5 Abehs ARk Ak H ol disiAe oAl B3t A (1]
wZe] GF Fof Ahehs Sl LB A= o533 ALY AFe] Ahel] Hol| dAlsET), 2
7ARAIE AR et sfnbot Al uls)7h sk W] Alo] okt s7te] A, €
T 5 el BAE A AGAl ARS- 0% A2o] e A9 vhel Z1A] o 1ulsli(E3) 7t
o go] yehd 7 Aok 7IARAIE ARESE] ol w7l thsll Z1A-Al tiAl ARge] 7}
T8 KIS SRISaAL U0l E e R T5E 151709 O] 5 807fef EFHERE e
S8 H U= Y S AAIGTE EF T U R o]F s ASd S Aske] oA
2] 7lewhe S yoli o R AEstgl o 24A1F 1M 0 2 AEES SRl HA A
4712 AHA(FHE7 2= opHERI(0), oAlER] 2R =(4a), o|nHE R =(4a), AIAER
Z(4o) oln], FRufHro] A Aol ek 13} 45 AREN HFES opEMZEE,
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Dynamic miRNA—putative Target mRNA Regulations Associated
with Detoxification Pathway in Spodoptera Frugiperda

Rashmi Manohar Mahalle', Jae Sang Yu?, and Keon Mook Seong?

'Institute of Agricultural Sciences, Chungnam National University, Daejeon, Republic of Korea
2Department of Applied Biology, Chungnam National University, Daejeon, Republic of Korea

The fall armyworm (FAW), also known as Spodoptera frugiperda, has readily acquired
resistance towards an array of synthetic insecticides with varying modes of action,
including diamides. Previous studies suggest that miRNAs may be involved in regulating
the expression of genes responsible for insecticide detoxification. We conducted a screen
of miRNAs and discovered several miRNAs that exhibited differential expression
between insecticide-resistant and -susceptible strains of FAW using Illumina sequencing.
Of the nine differentially expressed miRNAs, seven miRNAs were significantly
down-regulated (-1.28 to -4.90 fold), and only two were significantly up-regulated in the
resistant strain (1.32 and 2.54-fold) as compared to those in the susceptible strain.
Consistent with the microRNA sequencing results, three miRNAs, namely sfr-miR-
novel-11, sfr-miR-novel-60, and sfr-miR-10460-5p exhibited significant downregulation in
their expression levels across all the time points after treatment with chlorantraniliprole and
flubendiamide. Gene Ontology analysis predicted putative target transcripts of the
differentially expressed miRNAs encoding significant genes belonging to detoxification
pathways (P450, GST, UGT, ABC, RyR, and ChEI) and other genes associated with
specific developmental processes (EcR-78C, KLF6 7, JHBP, and Br-C). RT-qPCR
validated an inverse correlation between differentially-expressed miRNAs and the
putative target transcripts in response to chlorantraniliprole and flubendiamide. Overall,
our findings provide insights into the possible regulatory role of miRNAs in

detoxification of S. frugiperda in response to diamide insecticides.

Keywords: miRNAs, Spodoptera frugiperda, diamides, insecticide resistance
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Study on Biocontrol Agent against Golden Apple Snails

Woo Young Cho'"2", Won—Il Kim', Gi-Woo Hyoung', Il Kyu Cho'

'D.Y. Envi-Tech, R/Institute, Dong Yang Chemical Co., Ltd, Gwangju, Repulic of Korea
2Biotechnology Research Institute, College of Agriculture and Life Sciences,
Chonnam National University, Gwangju, Republic of Korea

An eco-friendly organic agricultural material can be used as a safe and highly effective
control agent against golden apple snails, Pomacea canaliculata. These snails are known
to not only control weeds in rice farming but also cause damage to other crops. The
study evaluates the effectiveness of plant extracts obtained from various sources,
including green tea tree seeds, Shrubby sophora roots, dried tobacco leaves, yam bean
aerial parts, Indian potato, and Lycoris radiata roots. The study also reviews the control
ability of neem, Shrubby sophora, and Pyrethrum flower, which are commercially
available organic material extracts known to be effective against pests. The study found
that among the plant extracts examined, tea seed powder showed the highest level of
control ability against the golden apple snails, with 100% control even at a low
concentration of 0.01%. The study also found that the extraction of active ingredients
using methanol at a concentration of 0.1% significantly increased the control ability of
the plant extracts compared to direct administration to water, although the effectiveness
varied depending on the type of plant extract. The study concluded that methanol is a
superior solvent for extracting the active ingredient compared to ethanol. The study also
evaluated the control effect of commercially available organic material extracts and
found that Shrubby sophora had the highest control effect against apple snails, followed
by neem and Pyrethrum flower. The study found no significant difference in the control
effect of each material based on the size of the snails. Overall, the study provides
valuable information for the development of an eco-friendly and organic control agent

against golden apple snails in rice-growing environments. The findings suggest that green
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tea seed powder and Shrubby sophora extracts could be promising candidates for further

research and development in this area.

Keywords: Golden apple snails, Organic agricultural material, Plant extracts, Green tea

seed powder



2023 (AH)SH25kaits| 7153 g RASEWRY

Beauveria Bassiana JEF-503 as Endophytic Fungus
on Tomato Roots for Root—knot Nematode Management

Hanna Yang'', So Eun Park!, Ki—Jung Kim' and Jae Su Kim'*2

1Deparlment of Agricultural Biology, College of Agriculture & Life Sciences,
Jeonbuk National University
2Department of Agricultural Convergence Technology, Jeonbuk National University

Root-knot nematode, Meloidogyne incognita, causes substantial losses of crop
production, paraziting on the roots of many crops. The use of chemical nematicides
adversely reduce the beneficial non-target soil microorganisms and remains
environmentally unfavorable to natures and human. Alternatively, entomopathogenic
fungi could be used as biocontrol agent against many pests and has little adverse effect
on environment compared to chemicals. In our previous studies, Beauveria bassiana
JEF-503 showed high nematicidal activity against M. incognita under pot and greenhouse
conditions. Based on this result, we investigated epiphytic and endophytic colonization
of B. bassiana JEF-503 in tomato roots. When roots were dipped into a conidial
suspension of JEF-503 expressing egfp signal, fluorescence was observed on the surface
of roots suggesting fungal epiphytic colonization around the roots. A fluorescence signal
of JEF-503-egfp was also detected in the root-cross section. After grinding the
surface-sterilized JEF-503-egfp-treated root and spreading it on the 1/4 SDA, followed
by incubation for seven days, a significant level of JEF-503-egfp colony was observed.
Conidial suspension of JEF-503 was dropped to a root infested with M. incognita. Four
days after treatment, immobile nematodes which were possibly dead were observed
inside of roots compared to non-treated control. This work suggests that B. bassiana
JEF-503 has potential to be developed as fungal nematicide with endophytic activity for
root-knot nematode management.

Keywords: Meloidogyne incognita, entomopathogenic fungi, Beauveria bassiana,

endophytic fungus, root-knot nematode management
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Phytotoxicity of Phosphine, Ethyl Formate and Combination
Treatment of Both Fumigants on Unshiu Mandarins and
Complex Treatment with Low—temperature

Sung—woo Cho*, Young—mi Moon, Jun—ran Kim and Bong—su Kim

Animal and Plant Quarantine Agency, Republic of Korea

Unshiu mandarin belongs to the genus Citrus, and is widely cultivated as a specialty
of Jeju island in Korea. As the global trades of agricultural products are increasing
recently, concerns about the invasion of quarantine pests are also increasing. In Korea,
chemical treatment with fumigants is mainly used for plant quarantine, but phytotoxicity
that affect the quality of the product may can be appeared. Low-temperature treatment
is a physical treatment method, and it is known that low-temperature treatment causes
less damage on fruit quality. But low-temperature treatment takes long period to kill
pests, and there may be quality degradation due to the storage period. In this study,
phytotoxicity of fumigants, phosphine(PH3), ethyl formate(EF) and PH3+EF on unshiu
mandarins was investigated to use as basic data for physicochemical combined treatment
research. When treated with 70 mg/L of EF and 1.5 mg/LL of PH3 and combination with
35 mg/L of EF and 1 mg/L of PH3, phytotoxicity was occurred. PH3 followed by
low-temperature (1.7 degree for 15 days) treatment, quality degradation due to storage
was decreased, and phytotoxicity of phosphine was not differrent with the untreated

group(5 degree for 15 days).



20234 (AM)SrT5oLuSe] H7158 Y AAELEY

A Rapid Assay for the Detection of Resistance to Phosphine
in the Tribolium Castaneum

Ji—eun Choi*, Jun—ran Kim, Bong—su Kim and Young—mi Moon

Animal and Plant Quarantine Agency, Republic of Korea

Phosphine resistance of stored product pests is a global problem. Diagnosis of
resistance relies on a FAO test, which includes fumigation of pest for 20 hours at 0.04
mg/LL gas concentration and assessment of mortality at 14 days after fumigation. This
biological assay is inadequate for rapid monitoring and detecting of phosphine resistance
pest. The commercial resistance detection kit, Detia Degesch Phosphine Tolerance Test
Kit(DDPTTK), is globally used for rapid detection in field populations of Tribolium
castaneum. Phosphine resistance detection test kit defines a resistant population when the
knockdown time of 20 insects of 7. castaneum exceeds 13 minutes at 3000 ppm. In this
study, Knockdown Time(KT) and Recovery Time(RT) of T. castaneum collected from
13 regions in Korea were investigated by exposure to 3000 ppm concentrations of
phosphine from DDPTTK method. In the case of susceptible, weak resistant, and strong
resistant to 7. castaneum, supplied from Australia, KTsp was 6.371 min, 10.340 min, and
28.389 min, and KT;gp was 9.421 min, 14.720 min, and 36.550 min, respectively. And
the RTso was 88.350 min, 41.506 min, 4.050 min, and the RT;o0 was 184.683 min,
49.072 min, 6.358 min, respectively. As a result of the DDPTTK test with 7. castaneum
collected from 13 regions in Korea, KTsy and KTioo were 5.611~7.653 min and
8.439~10.963 min, and RTsy and RToy were 34.854~139.300 min and 72.267~197.861

min, which indicates all collected T. castaneum were susceptible on phosphine.
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Monitoring of Insecticide Resistance in Bemisia
TabacAHemiptera: Aleyrodidae) in Korea

Myeonghwan Kim,'" Eun Young Choi' , Jong Bong Choi', Taeyeong Kwon',

Myeong Cheol Kim', Hee Soo Lee', Seungmin Shin', Jong Kyun Park'2

1Department of Ecological Science, Kyungpook National University, Sangju, Republic of Korea
2Department of Entomology, Kyungpook National University, Sangju, Republic of Korea

Bemisia tabaci, one of the major greenhouse pests in Korea, damages various crops
such as tomato, pepper, and cucumber. Damage continuously occur more than 10 times
a year in greenhouse, and control is highly dependent on chemical control methods using
insecticide. Accordingly, study on insecticide resistance is continuously being conducted
in many countries around the world, including Korea. Therefore, it is important to
formulate insecticide resistance management measures and effective control methods for
B. tabaci. In the current study, eight types of insecticide that are registered, and highly
applied in the control of B. fabaci in cucumber in Korea were selected. Insecticide
resistance is being verified following the method presented in the Insecticide Resistance
Action Committee(IRAC) and previous articles. Currently, we have conducted half-dose,
standard-dose, and double-dose experiments of the recommended concentration of the
insecticide in single regions of Gangwon, Yeongnam, and Chungcheong.

The study aims to cover three cities in each of the five regions in Korea and samples
will be taken from cucumber farms in a total of 15 regions. Herein, we report the

preliminary results.

Keywords: Bemisia tabaci, Insecticide, Resistance, Greenhouse, Cucumber
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Sensitivity Variation of Monilinia Fructicola, Brown rot
Pathogen Against Antifungal Microbial Agents

Su In Lee' and Youn-Sig Kwak'-2

'Division of Applied Life Science (BK21Plus), Gyeongsang National University,
Jinju 52828, Republic of Korea

2Department of Plant Medicine and Research Institute of Life Science,
Gyeongsang National University, Jinju 52828, Republic of Korea

Brown rot disease caused by Monilinia spp. is a major disease affecting pomes and
stone fruit worldwide, leading to significant economic losses during pre- and post-harvest
stages. Control of this pathogen is primarily based on synthetic fungicides, including
benzimidazole, cyprodinil, fenhexamid, and other inhibitors. In a previous study,
Streptomyces globisporus SP6C4 and Streptomyces sp. S8 were identified as potent
antifungal agents, but the sensitivity of the pathogen population to these agents was not
evaluated. Therefore, we collected 54 M. fructicola isolates from peach cultivation sites
in Korea and tested their sensitivity to strains SP6C4 and S8. Our results indicate that
the sensitivity variation to the antifungal agents is distributed differently for each isolate,
confirming the existence of three distinct groups. Additionally, some isolates exhibited
insensitivity to strain SP6C4, while others showed no evidence of being less sensitive
or sensitive. These findings suggest that some isolates of M. fructicola may develop

insensitivity to antifungal agents through complex mechanisms.

Keywords: Brown rot, Monilinia fructicola, Peach fruit, Streptomyces

SEER

(Ah)

re
ofr

2



FOLSEY| X 7|E9] Ol XASHAHIED|

2023 (Ah)9t2-52
MO|2R AL (Mesua Ferrea) TI2FE] EFX{H
(Colletotrichum Coccodes)Oll LHSt St 2HISE B
7ol z23
ZShstn MEHBIAA|ARISHTL
Colletotrichum coccodes= GlomerellaceaeT}ol| &3h= o2 T2 7HRle] S ig)HS-
(black dot)a} En}ES] EEAH(anthracnose)S 38 #nl olug} ¥ cucurbitaceae), id}
(leguminosae) ¥ 7}A]3Hsolanaceae) ZHE2] 2 W UQlto d|Fehy, 1FE E3SH FAY
HYd Zidolth. wEd 2 d7e gAY W
A& EH 1]0}7] 13t ;3_] A AR S 580
SEES SIS

o] At FEE FE F
(Colletorrichum coccodes)dl| 23+ 3FsH4]

2 No| 2T (Mesua ferrea) BriZRE s
Alo] 2R re] dufl 600gS WHIEH] 99.5% MeOH 3LE 33] $:%35}1] McOH 3355 149,989
S ATk MeOH FZE 149.98g< 500ml 5750 HEAZ] ¥ nHexane, CHCl;, EtOAc
BuOH $7|2 =212 gujR3 dlo] nHexane fraction 55.15g, CHCly fraction 2.95g, EtOAc
fraction 9.43g, BUOH fraction 28,97g, aqueous layer 53.48g<S Ath Sviiy F 714 733k
. Aol = =9 35S

e
A4S YERH Hexane fractions GC-MSE #293}0] GC chromatogram®] 52 peakeE2] mass
spectrum¥} Wiley libraryE ©]-8-8}] profilingdt A3}, @-Copaene, Kaur-16-ene®] 37l 24
EH2 FAEAE mebA] Hexane fraction © 2HE] 2 SAEEES e - A ol 5
e SRS Tk 28] AAE S FrdAdol diEiA AR dgolt

ol &

| 214 JEOLIE



Control Efficacy of Mixing Application of Microbial
and Antibiotics Against of Bacterial Soft Rot Disease
of Chinese Cabbage

Min—Kyoung Seo*, Hyun—Joo Yang, Jong—Kook Jung

Research Center for Environmentally Friendly Agricultural Life Sciences,
Jeonnam Bioindustry Foundation

This study was conducted to reduce the using amount of antibiotics for the control
of Chinese cabbage bacterial soft rot disease. Effect of combination application of
Bacillus velezensis LM11 and commercially available antibiotics agrichemical (17%
oxalic acid + 3% streptomycin) for the control of Chinese cabbage bacterial soft rot
disease was examined, under field conditions. Antibiotic agrichemical was five-fold
diluted and treatment after microbial treatment. In the field test, after irrigation treatment
of Bacillus velezensis LM11 twice, antibiotics were diluted 5-fold and sprayed twice at
7 day-intervals, the control values were in the range of 58.0% to 58.7%. On the other
hand when the Bacillus velezensis LM11 were irrigation treatment two times at 10
day-intervals, the control value were 50.5% to 56.5%. And when the antibiotics (17%
oxalic acid + 3% streptomycin) sprayed twice at 7 day-intervals, the control value were
78.0% to 83.6%. Therefore, although the combination of Bacillus velezensis LM11 and
antibiotics can be recommended as a control method to reduce the use of antibiotics, it
is necessary to conduct additional research on the method of use and the timing of

treatment of mixed drugs in the future.
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Evaluation of Sensitivity of Botryosphaeria sp. causing Apple
White Rot Against Benomyl in Korea

Gwang—Jae Lim, Kallol Das, Jin=Sil Choi, Jun—Woo Choi, Seong—Geun Lim,
Seung—Yeol Lee  and Hee—Young Jung

College of Agricultural and Lifesciences, Kyungpook National University, Daegu 41566, Korea

The white rot disease caused by Botryosphaeria sp. is commonly associated with
cankers and warts on tree bark, and is one of the most threatening pathogens in apple
orchards in Korea. For several years, the continuous use of methyl benzimidazole
carbamates (MBC) fungicides like benomyl, carbendazim, and thiopanate-methyl, induces
resistant strains on diverse fungal species such as Colletotrichum sp., Botrytis sp., and
Trichoderma sp.. To identify the resistance and susceptibility status of Botryosphaeria
sp. against benomyl, a total of 160 isolates were obtained from apple orchards in 2022
and 2023 from six provinces, Korea. The mycelial growth inhibition assays were
examined to test the sensitivity for benomyl 50% WP. The Graphpad prism 9 was used
to calculate the ECsy value using the mycelium growth rate of each strain, found to
range from 0.039 to 2.603 ug/mL (0.399 + 0.364 ug/mL). To support the result, the
sequences of beta-tubulin gene were confirmed, and an inoculation test for apple fruit
(cv. Fuji) was conducted with the 30 strains that showed higher and lower ECso value.
The point mutation has not occurred due to the presence of GAG (Glu) in 198" codon
of beta-tubulin gene sequences. Additionally, the lesion diameter of fungicide-treated
apples did not increase while control fruits showed an increase in lesion diameter. These
result provides a guideline to control the white rot disease, and the exact susceptibility

baseline with their resistance status should be examined further in field experiments.
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Analysis of Resistance Status of Botryosphaeria sp. Against
Tebuconazole Causing White Rot on Apple in Korea

Jin=Sil Choi, Kallol Das, Gwang—Jae Lim, Seong—Geun Lim,
Jun—Woo Choi, Seung—Yeol Lee  and Hee—Young Jung

College of Agricultural and Lifesciences, Kyungpook National University, Daegu 41566, Korea

Botryosphaeria causes white rot, apple ring rot, and canker disease in different
members of the Rosaceae family like Prunus spp. and Malus spp. in Korea. There are
222 fungicides registered for treating white rot disease, of which 25 are Demethylation
Inhibitors (DMI) and tebuconazole is one of well-known fungicide. However, the
consistent use of the same fungicides can result in less sensitivity to these fungicides.
Thus, in this study, a sensitivity assay using agar dilution method was performed to
evaluate fungal sensitivity to tebuconazole against Botryosphaeria species. A total of 160
Botryosphaeria strains were isolated during 2022 and 2023 from several apple orchards
in Korea. ECsy values were calculated using GraphPad Prism 9 ranging from 0.064 to
1.550 pg/mL (0.547 + 0.308 ug/mL). To evaluate the disease progression with and
without tebuconazole, healthy apple fruits (cv. Fuji) were used for inoculation test with
10 Botryosphaeria strains that showed higher and lower ECsy values. After 5 days of
inoculation, the lesion diameter in apples treated with tebuconazole did not increase,
meaning that the strains were susceptible, whereas increased of lesion sizes in control
fruits. These results will provide a guideline for controlling white rot disease in apple
orchards in Korea, and further research should be conducted in vivo to confirm the

susceptibility of Botryosphaeria sp. to tebuconazole.



Development of an Efficient Fungicide
and Insecticide Spray Programs
for Three Korean Apple Cultivars Following the CODEX MRLs

Seung—Yeol Lee', Il Jang?, Jun-Woo Choi', Ju-Heon Lee',
In-Kyu Kang', and Hee—Young Jung'"

1College of Agricultural and Lifesciences, Kyungpook National University, Daegu 41566, Korea
2Korea Fruit Pest Forecasting Research Center, Gunwi 39000, Korea

Apples(Malus domestica) are one of the most economically important fruits in Korea.
Approximately 90% of apple cultivars are cv. Fuji and cv. Hongro and most of the spray
programs focus on these cultivars for controlling diseases and insects. Recently, three
new apple cultivars cv. Picnic, cv. RubyS, and cv. Hwangok have been developed in
Korea. These new cultivars are expected to be the main exporting fruits for the major
importing countries. However, spray programs must adhere to the CODEX MRL due to
restrictions on crops based on MRLs and CODEX MRLs in major importing countries.
But, there are no standard fungicide and insecticide spray programs to control diseases
and insects on apple which fulfill the requirement of CODEX MRLs for the new
cultivars. In this study, the efficiency of fungicide and insecticide spray programs for
three new cultivars were tested three times in three distinct apple orchards in Gunwi,
Yecheon, and Yeoungcheon for 2021 and 2022. There are 11 spray application programs
consisting of fungicide and insecticide were examined using speed sprayer (SS).
Assessment of disease incidence and insect emergency was conducted at two-week
intervals. The disease incidence was less than 2.5% for Alternaria leaf spot, 5% for apple
blotch, and 1.5% for apple bitter rot in tested orchards. In the case of insects, the
oriental fruit moth is most prevalent at the end of the month, tapering off after spraying
and then increasing again. The stink bug started to emerge at the end of June and peaked
in August, and the two-spotted mite was observed in small amounts and then decrease

after spraying. The spray programs were effective in controlling the major diseases and
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insects in apple orchards for 2021 and 2022. For this reason, these spray programs can
be applied not only cultivation for exporting countries where following the Codex MRLs,

but also to the domestic market.
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Isolation and Identification of Antifungal Metabolites
from a Soil-born Microbe against Fusarium fujikuroi

Jin Woo Lee"?", Jae Woo Han', Jung Sub Choi',

Gyung Ja Choi'*2, and Hun Kim':2

Center for Eco—Friendly New Materials, Korea Research Institute of Chemical Technology,
Daejeon 34114, Korea

2Department of Medicinal Chemistry and Pharmacology, University of Science and Technology,
Daejeon 34113, Korea

The plant pathogenic fungus Fusarium fujikuroi is the causal agent of bakanae disease
that can cause up to 75% of crop losses on rice. This fungal pathogen also produces
several important mycotoxins, such as fumonisins. In this study, to find a biological
resource exhibiting antifungal activity against F. fujikuroi, we screened soil-born
microbes and consequently found that the culture filtrate of a strain KRA20-207 isolated
from soil environment strongly inhibits the mycelial growth and conidial germination of
F. fujikuroi. Based on the 16S-rRNA sequence, isolate KRA20-207 was identified as
Streptomyces wistariopsis. To isolate and identify the antifungal compounds from the
7-day-old KRA20-207 culture filtrate, the culture filtrate was successively partitioned
with ethyl acetate and n-butanol. Through in vitro activity-guided fractionation of the
n-butanol layer, we isolated and identified a pure antifungal compound eco-02301 by MS
and NMR spectral analyses. The pure compound eco-02301 exhibited inhibitory activity
against F. fujikuroi with a MIC value of 2.5 pg/ml, which might have a potential of
disease control efficacy. Our results suggest that S. wistariopsis KRA20-207 could be

useful for the development of new antifungal agents to control F. fujikuroi.
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INTRODUCTION

The manuscript must be documented original work that
has not been published and is not under consideration for
publication elsewhere. Manuscript types are classified as
Original research articles, Short communication, Review
papers and Notes. Original research article must be docu-
mented an originality for experimental results, theoretical
consideration, and results interpretation. Short communication
must report that the important preliminary results are
urgent for publication in the field of research and do not
warrant as a full paper. Manuscript format should be
prepared the same as research article. Review paper should
be up-to-date surveys of important current development in
pesticide sciences. Note should be provided the topical
information including summaries of important international
aspects and it must be within a 2 published pages.

Submitted manuscript to be published or not is approved
by editorial board and only unpublished manuscript will be
return to author. Manuscripts should be submitted by on-
line to the journal web site(http://www.kjps.orkr). The
received date is to be the submission date of manuscript by
on-line and the accepted date of manuscript is to be the
approval date by editorial board.
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MANUSCRIPT PREPARATION

Cover letter should be described that the manuscript has
not been published and is not under consideration for
publication elsewhere. Manuscript must be prepared using
word-processing software and numbered continuously starting
with the title page. The lines in the text should be numbered
consecutively from the first page. The all material in the
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The manuscript of original research article should be
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- Abstract and keywords
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- Results and Discussion
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Affiliation
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Author identification
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submitting an article for consideration or acquire an
ORCID ID via the submission process. And also, all
authors’ job title (or position) should be provided.

Abstract and keywords
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experimental approach, results, and conclusions and no
longer than 200 words. The key words are should be
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Materials and Methods
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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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