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New Insight of Pesticides Research;
Dynamics and Metabolomics

Ji-Ho Lee

Konkuk University

New insights into pesticide research have significantly advanced our understanding of their
dynamics and metabolomics, providing a comprehensive overview of how pesticides interact
with agricultural ecosystems. This paper presents a novel examination of pesticide dynamics,
focusing on the dispersal, persistence, and degradation patterns of various pesticides in
different environmental matrices, Through state-of-the-art metabolomic techniques, we analyze
the metabolic responses of crops to pesticide exposure, highlighting the metabolic pathways
influenced by pesticides and their by-products.

Our research employs advanced analytical methods, including mass spectrometry to identify
and quantify pesticide residues and metabolites in plant tissues. This allows for a detailed
characterization of the metabolic alterations induced by pesticides, offering insights into the
mechanisms of pesticide toxicity and resistance,

Furthermore, we explore the environmental implications of pesticide use, investigating the
effects of pesticide residues on plant health, By integrating data from environmental monitoring
and metabolomic analyses, we assess the long-term impact of pesticides on agricultural
sustainability and ecosystem services.

This study contributes to the development of safer and more sustainable pest management
strategies by providing a deeper understanding of pesticide dynamics and their metabolic
impacts on crops. Our findings underscore the importance of adopting integrated pest
management practices that minimize environmental risks while ensuring crop productivity and
food security. Through this comprehensive analysis, we aim to inform policy decisions and

guide future research in the field of pesticide science,
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Pesticide Residues in Crop Plants:
Factors Affecting Residual Levels

Young Soo Keum

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

Currently, public concernes of pesticides are not only limited to human health but also to
environmental issues, Although pesticides are indispensible tools of modern agricure, they are
considered as toxic contaminants in food and environments including soils and aquatic
ecosystem, To determine the impact of a pesticide, numerous biological systems (or individual
organisms) were selected and tested for the environmental fates, among which certain species
are commonly used as model system for the estimation of harmful effect. However, the
residual characteristics of pesticides are quite different from each other, and vast numbers of
environmental factors can affect the residual levels even with the same chemical compounds,
In this short review, the important factors of pesticide persistency are introduced,

The factors affect the level of residual pesticides can be summarized into four catrgories.
(1: chemical factors, 2: plant factors, 3: soil factors, and 4: environmental factors). These four
factors modulate the residual pesticide in crops via highly diversified interaction between
others.

The chemical factors can be subdivided to a) physicochemical properties of pesticides (e.g.,
structural stability, volatility, hydrophobicity, photostability, etc), b) method of application, and
¢) formulation, In consideration of the diversities of modern pesticides, the structural stability
cannot easily be predicted. However, some structures (e.g., ester, amide, highly strained ring
system) are considered to enhance the environmental dissipation, Certain modeling systems (as
tier 1 tools) are currently applied on the estimation of stability, Volatility of pesticides (and
related environmental factors) are also important factors, especially in open field condition,
Although the dissipation through volatilization are commonly considered as minor components,

large portion can be lost in some conditions (e.g,, high wind + large surface area +
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incompatible solvent systems). Both of application methods and formations can give quite
different residual characteristics of selected pesticides. For example, granular formation usually
shows less residual pesticides than other formulation with smaller particle size (especially at
initial stage of pesticide application), However, the properties are also highly dependent on
hydrophobicity of pesticides.

There are large numbers of plant factors in relation to residual levels. The structural features
can give strong influence on the distribution and uptake of pesticides. Such features include
a) plant form (erect or spreading), b) leaf shape (broad or shallow) c) leaf position and
density, d) leaf surface structure and physicochemical properties (e.g., waxy surface with dense
cuticular layer or fractured layer). For example, plant waxy layer (as an outermost barrier of
chemical absorption or depuration) are commonly considered as hydrophobic barriers, which
retain lipophilic pesticides. Leaf microstructure can also affect the persistency of chemicals.

Soils are commonly regarded as the major sink of applied pesticides. In consideration of
the fact that major fraction of applied pesticides are deposited on soil (rather than crops), the
properties of soil is one of the most important factors. For example, the residual half-lives of
pesticides in crops can be extended or reduced via soil organic compounds and mineral
constituents,

Other environmental factors (weather factors) can also enhance or reduce the persistency
of pesticides in crops (either directly or indirectly). The factor includes temperature,
precipitation, radiation and wind, As mentioned above, the factors are highly interconnected.
For example, higher temperature usually enhances the volatilization and also chemical
dissipation, Although photodegration of pesticides are commonly considered as the process on
shallow surface of water, crops, and soils, higher light flux enhances the degradation of
pesticides.

In addition to the above-mentioned factors, there are numerous components affecting the

residual characteristics of pesticides.
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Investigating Pepper Plant Rhizosphere Microbiota:
Identifying Beneficial Bacteria against Bacterial Spot
Disease

Hyung—Geun Song', Seo—Yeon Yang', Yu-Sung Cho', Hyun—Joo Yang?,
Min—Kyoung Seo?, Ji-Hoon Lee'®

1Department of Agricultural Chemistry, Jeonbuk National University, Jeonju

2Research Center for Environmentally Friendly Agricultural Life Sciences, Jeonnam Bioindustry

Foundation, Gokseong
3Deparlmern of Agricultural Convergence Technology, Jeonbuk National University, Jeonju

Plants both influence and are influenced by their rhizosphere microbial communities, It is known
that plants and microorganisms interact with each other and react to create optimal growth
conditions for themselves. It is known that when a healthy plant becomes diseased, the plant
secretes various metabolites or signaling substances that can attract protective beneficial or helpful
microorganisms from the surrounding soil as a response. Interestingly, plant roots exhibit a similar
"distress signal" mechanism when stressed, effectively summoning beneficial microbes to mitigate
stress impacts, Here we hypothesized that the bacterial disease pepper plant might show some
rhizosphere microorganisms which could be distinctively different from the healthy pepper plants,
In this study, we have induced a bacterial spot disease on a pepper plant by inoculating the
pathogenic bacterium (Xanthomonas euvesicatoria) and analyzed the rhizosphere soil microbiota
using the next-generation sequencing technology. The collected and extracted rhizosphere soil
DNAs of the healthy and diseased plants were amplified for the bacterial 16S tRNA gene (v4
region) using Illumina iSeq 100. Through computational and statistical analyses of microbial
diversity, we identified specific bacterial taxa that appeared to influence or contribute to community
differentiation. We then introduced similar, commercially available beneficial microorganisms to
pepper plants afflicted with disease. These treated plants exhibited reduced symptoms of bacterial
spot disease, and subsequent microbiome analyses highlighted the pivotal roles these selected
beneficial bacteria played within the rhizosphere soils. Employing rhizosphere soil microbiome
analysis to select beneficial microorganisms presents a sustainable, targeted approach to combat
plant diseases. This strategy not only minimizes the reliance on antibiotic pesticides but also offers

a plant-specific, environmentally friendly solution to managing bacterial pathogens.
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Enhanced Prediction in Toxicity of Insecticide Mixtures

using Mode of Action Classification

Junho Yoon'", Jun—Hyung Tak'-2

'Department of Agricultural Biotechnology, Seoul National University, Seoul, 08826, South Korea
2Research Institute of Agriculture and Life Sciences, Seoul National University, Seoul,
08826, South Korea

The recent surge in novel classes of insecticides has led to an increase in
mixture-based products. In the U.S. the mixture-based products composed 44.16 % of
all registered products, compared to 9.20 % in Korea, where the proportion is steadily
increasing. This trend complicates the assessment of efficacy, risk, and interactions
(synergy, antagonism, etc.). Consequently, computational models have been developed,
assuming no interaction between the chemical’s toxicities. Our study assessed the
accuracy of several null models: Loewe, Schindler, Bliss, and HSA, in predicting the
toxicity of 91 binary insecticide mixtures on houseflies. The Bliss model had the highest
prediction rate of 79.1 %, followed by the Loewe model at 76.9 %. We also analyzed
the biases noted from each model’s predictions. To improve our predictions, we
introduced a two-step framework using the Insecticide Resistance Action Committee
(IRAC) mode of action classification. This framework applies the Loewe model to
mixtures within the same action group and the Bliss model to those across different
groups. This approach significantly increased prediction accuracy to 94.5 %,
demonstrating the effectiveness of incorporating mode of action classification in
enhancing the predictive capability of null models. Our framework not only enhances the
accuracy of predicting mixture effects but also benefits identification of truly interacting

combinations by addressing false positives resulting from biases inherent in each model.
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S2xeal2 7i5H= Tribolium castaneum?}t Sitophilus
zeamaisO|| CHEt ZAETIN} HEHZO0|E B850 M55}

[kl

AAE o 2 EApdEl Aol A& o g Aetal Slsell we, sk 2020978 202219714
3WZE oF 1030%F =] SAPEES YTt SAEEE Thes AR vl 2 o] HE Y
o], 7Fo& ARA ek vt A5} b2 Y H Al A= Sol wAHAL Sl
olfgh aFo] W, BRIl gk AsAg] 7Ieo] AR H o] A edol A AsAe
7S F83e] WgH 2o =(Methyl Bromide, MB) 2 AS32lslal Q). 7134 SA123le
MB F3hdo] Bol, sl el 23221 5] o] FoAAA] &of AFS5= AAA =L, MB A
LS 771 Atk MBE EEZE oA oA Ak 0T 1t B 2hgat BdE
AYsh= 54 Edo)7] wlel MB ARSRES =9 5 S ik Agrt Besith B A7l
A EAEEe] A vk 494 AsAEE $l8] MB9} 23 (Phosphine, PH;)S &3¢
sty AEEIHE AESSIY ARREEAAE(Trbolium  castaneum)$t  o]8)2nltu]
(Sitophilus zeamais)?] HU)7|2} AA5S o2 24172 MBS} MB+PH; &5 X8| A] 2k&
E ZAVSF LCso¥ LCoo s AME3ITE T0 castaneunm= MBO|, S, zeamais £ PHzl| thale] UjAdel
Ao g dex] vt ANFAH T. castaneum} S, zeamaise] W7ol T3k 20°C oA 24A17F MB
e 320] LGy 7} 31,485, 24,325 mg/LYaL, LCTex 2+ 634.5, 502.1 mg h/Lgth MBS}
PH; ] &3t A2] 2] MB] ©= Agit} A5 a3} AeH o, MB ARS=E A3e = 3l
A} F FAS BT MBE Agfshs 257} sobdas MBY LCwHke] AR A3 Bt
T A7 0ETF HEE 98 BBl MB Ui AsArEd gk 71: d7AER
2gun, I A8S FAEEY dssE S8 AoR T|gdEn

[



A
, Moo, o=2T

BE BRAGE H H] a5 FARR| ot} SRA|NE Al WhlEhE Walles Ak A
of EAAE "oz ATt BAA &8s obgitl 53] A 2
ool o] A Tjehe Fr, TSWCRPDE el 27 s
19 213 WAYsh= FApd ] WSS Ao, A e ok TSWV &
S skt gk A A8k 78 ek kasdrt, 278 MAIA] L OEAAA AT
1 TSWV Ao 28 7Fsdk AsE Algskaat F3skinh

SH7RE T YA A3 S H 8k WA= 29 S8 E Bt Sk,
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A 22k Al 7Y F 79.9%, 79.6%2] WMARIE vERfo] T WAl 28 7sd Zlo R
Freke),
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Biocontrol Potential of A Soil-borne Bacterium Exhibiting

Respiratory Inhibition Activity

Bomin Kim'2", Nguyen Van Minh'2, Jae Woo Han',
Gyung Ja Choi'*2, and Hun Kim'?
'Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology, Daegjeon, Korea

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

Plant pathogens cause serious diseases, which result in the loss of crop yields and
reduce the quality of crops worldwide. To control plant disease, chemical fungicides
have been widely used, but the overuse of these fungicides has led to concerns about
the hazards to humans, animals, and the environment and the increase of fungicide
resistance. To counteract the escalating risks of chemical fungicides, the interest in
biocontrol agents for plant disease control has significantly increased. In this study, we
aimed to find a microbial alternative to strobilurin fungicides by which microbial culture
filtrates were screened based on respiratory inhibitory activity rather than antibiosis.
Consequently, we found a soil-borne microbe Brevibacillus brevis HK544 strain
exhibiting respiration inhibitory activity and identified edeine B, from the culture filtrate
of HK544 as an active compound for respiration inhibition activity. To understand the
mechanisms of how edeine B; exhibit respiratory inhibition activity, we performed 1)
transcriptome analysis of a necrotrophic fungus Fusarium graminearum treated by edeine
B, 2) edeine Bj-induced haploinsufficiency analysis, 3) investigation of synergy effect
of edeine B; with electron transport chain complex inhibitors. With the respiratory
inhibition activity of edeine B, and a promising plant disease control efficacy, our results

suggest that B. brevis HK544 has the potential as a biocontrol agent.
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Discovery of Novel Antifungal Metabolites Produced

from the Fungus Paraconiothyrium sporulosum against Tomato
Late Blight Disease Caused by Phytophthora infestans

Minh Van Nguyen®’, Men Thi Ngo''2, Jae Woo Han', Yong Ho Choi',
Hun Kim"2, and Gyung Ja Choi'?
Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology, Daejeon, Korea

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

While screening for new agents from natural microbes showing potential controlling
plant diseases caused by phytopathogens, we found that the culture filtrate of
Paraconiothyrium sporulosum SFC20160907-M11 effectively suppressed the development of
tomato late blight disease caused by Phytophthora infestans. Based on bioassay-guided
isolation, twelve antifungal compounds (1-12) were isolated and identified from the ethyl
acetate extract of the culture filtrate. Extensive NMR, HRMS, CD spectra and optical
rotation data determined the chemical structure of five novel compounds (1-9).
Interestingly, compounds 1 and 8 inhibited strong antifungal activity against P. infestans
with minimum inhibitory concentration (MIC) values of 8 and 16 ug/mL, respectively.
In addition, at a concentration of 500 ug/mL, compounds 1 and 8 successfully controlled
tomato late blight disease caused by P. infestans. These results suggest that the culture
filtrates of P. sporulosum SFC20160907-M11 and their active metabolites can be used

as natural fungicides for the control of tomato late blight.
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Proposed Standard Methodology for Verifying Fungicide

Resistance in Monilinia fructicola

Youn—Sig Kwak'

1Department of Plant Medicine and, Research Institute of Life Science, Gyeongsang National
University, Jinju 52828, Republic of Korea

Brown rot disease by Monilinia spp. is considered significant disease affecting stone fruit by causing
economic losses. Monilinia are main pathogen causing brown rot disease, include M. fructicola, M.
laxa, and M. fructigena. These pathogens were controlled by chemical fungicides but due to excessive
use of fungicides, certain strains showed resistance to fungicides. However, it is difficult to establish
standards for clearly distinguishing fungicide resistant the fungal pathogen. To establish the standards
protocols, I investigated Monilinia strains isolated from 2022 to 2024. 86 strains in 2022 and 90 strains
in 2023 and 55 strains in 2024 of Monilinia strains were isolated from nationwide regions. All strains
were identified by molecular identification using 4 genetic regions (ITS, [-tublin, cyth, TEF1-a, and
lec2) to distinguish Monilinia species. 1% protocol (in vitro), the isolated Monilinia isolates were
amended into 6-well plates divided by concentration of four fungicides (bitertanol, fluxapyroxad,
procymidone, pyraclostrobin) established using the KACC strain (No.44711), a representative M.
fructicola strain in 27°C incubator for 7 days. Half-maximal effective concentrations (ECsp) were
measured to confirm fungicide resistance to four fungicides. 2™ protocol (target gene sequncing), to
confirm the pont mutation in the SDHI fungicide resistant strains, which exhibited resistance by having
ECsy values higher than the SDHI fungicide dosage, we examined point mutations in the fungicide
target genes (sdhA, sdhB, sdhC, sdhD). 3™ protocol (in planta), after confirming the point mutation
of the resistant strain, it was confirmed whether the resistant strains can develop the brown rot disease
in fruits. For assay, we treated the fungicide to peaches for spraying and dry in clean bench, then the
pathogen agar blocks bored with 4-mm cork borer were placed on peaches. The degree of disease was
confirmed by measuring the length of brown rot symptom. Through this study, we can suggest a
standard verification method to select the fungicide resistance of Monilinia strains that cause brown

rot disease in stone fruits.

Keywords: Brown rot, Half-maximal effective concentrations (ECs), Monilinia fructicola, SDHI

fungicide resistance, Standard verification method
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Fungicide Resistance Profiles of Botrytis Cinerea Isolates from
Strawberries in 2022 and 2023

Doeun Son', Sungyu Choi', Haifeng Liu', Soyoon Park', Hyeong-rok
Jang', Hyeongyeong Lee', Youngju Nam?,and Hyunkyu Sang'

1Department of Integrative Food Bioscience and Biotechnology, Chonnam National University
2Global Agro—Consulting Corporation

Gray mold, caused by Botrytis cinerea, is an economically serious disease of
strawberries. To investigate fungicide resistance status of B. cinerea populations from
strawberry farms in Korea, a total of 191 strains were isolated from 32 different regions
of Korea in 2022 and 2023. In vitro sensitivity assays of the strains to benomyl (Methyl
Benzimidazole Carbamates, MBC), pyraclostrobin (Quinone outside inhibitor, Qol),
fluxapyroxad  (Succinate  dehydrogenase inhibitor, SDHI), and fludioxonil
(PhenylPyrroles, PP) were conducted, and fungicide target genes of the strains were
sequenced. The results showed that 83, 84, and 67% of the strains were resistant to
benomyl, pyraclostrobin, and fluxapyroxad, respectively, and no strains resistant to
fludioxonil were observed. The MBC, Qol, and SDHI resistant strains harbored
mutation(s) in TUB2, cytB, and SdhB genes, respectively. The selected sensitive and
resistant strains were inoculated on detached strawberry leaves and fruits, as well as
whole plants in a greenhouse, and resistance of the strains to each fungicide was
confirmed. Based on the results from in vitro and in planta sensitivity assays and the
target gene sequence analysis, a single discriminatory concentration of benomyl,
pyraclostrobin, and fluxapyroxad was selected to determine sensitive and resistant strains,
and fungicide resistance detection tools were developed using high-resolution melting
and Tag-Man qPCR analysis. This study shows the current fungicide resistance status of
B. cinerea isolated from strawberries in Korea. The information and the developed tools

can be utilize to manage fungicide resistance and gray mold in strawberry farms.
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Baseline Sensitivity and Resistance Risk Assessment of

Botryosphaeria spp. to Fungicides in Korea

Seung-Yeol Lee'", Gwang—Jae Lim', Young Ju Nam?,
Heung Tae Kim®, Hee—Young Jung'
1Department of Plant Medicine, Kyungpook National University, Daegu 41566, Korea

2Global Agro—Consulting Corporation, Suwon 16614, Korea
3Department of Plant Medicine, Chungbuk National University, Cheongju 28644, Korea

Botryosphaeria spp., the causal agent of white rot and Botryosphaeria canker on apple
fruits and stems, are an important fungal pathogen that can reduce apple production. In
this study, we collected 238 strains of Botryosphaeria spp. isolated diseased apple from
8 provinces during 2005-2022 in Korea. All the collected strains were identified using
ITS regions, TUB, TEF-1, and RPB2 partial gene sequences. The sensitivity of collected
Botryosphaeria spp. to benomyl WP (ai. 50%), tebuconazole WP (a.i. 50%),
pyraclostrobin (a.i. 20%) and fluazinam (a.i. 50%) were tested using fungicide-amended
media. The ECs values of the 238 strains ranged from 0.07 to 3.04 pg/mL for benomyl,
0.05 to 1.94 pg/mL for tebuconazole, 0.05 to 34.16 pg/mL for pyraclostrobin, and the
results of 98 strains to fluazinam were showed 0.03 to 0.59 pug/mL. To find out the
differences, all the examined strains were grouped by collected year, region and
identified species (B. sinensis and B. kuwatsukai), however, there were no significant
differences. Also, no point mutation was detected in beta-tubulin and cytochrome b gene
for the strains which have higher and lower ECsy values on benomyl and pyraclostrobin.
And all the tested fungicides can effectively control the inoculated apple fruits. Until
now, it was confirmed that the resistance risk of Botryosphaeria spp. to benomyl,
tebuconazole, pyraclostrobin and fluazinam are low so far. However, consistent

investigation is necessary to prevent occurrence of resistant strains in Botryosphaeria

Spp.
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Chemical Resistant Expression of Diaporthe Citri Causing

Melanose in Citrus

Yong Ho Shin1, Zar Zar Soe1, Hyun Jin Shim1, Young Chan Kim1,
Seung Eon Kim', and Yong Chull Jeun':2

! Sustainable Agriculture Research Institute, Jeju National University, Jeju, Korea
?The Research Institute for Subtropical Agriculture and Biotechnology, Jeju National University, Jeju, Korea

Citrus melanose caused by Diaporthe citri has been occurred severely in Jeju island
annually, leading overuse of chemical fungicide. In this reason, control effect of the
fungicide would be decreased, implying appearance of resistant strains. Total 74 strains
of D. citri were isolated in Jeju Island from 2022 to 2023 in order to investigate the
chemical resistance. Four chemical fungicides such as benomyl in benzimidazole of
MBC, kresoxim-methyl in strobillurine of QOI, fluazinam in phenylpyridinamine, and
prochloraz manganese in Imidazole were used. By the pathogenesis test, one isolate was
revealed as resistant strongly against benomyl. Also, 27 isolates were shown resistant
against kresoxim-methyl. However, any resistant isolates have not been detected as
resistant against fluazinam and prochloraz manganese. Furthermore, infection behaviors
of some susceptible and resistant isolates on citrus leaves were observed using a
fluorescent microscope. On the chemically unsprayed leaves, there were no differences
in not only the conidial germination rate but also hyphal growth between the resistant
and susceptible isolates. However, on the kresoxim-methyl or benomyl-pretreated leaves,
both the conidial germination rate and hyphal growth of the resistant isolate were not
decreased compared with those of the susceptible isolate. To reveal genetic mechanism
of fungicide resistance on D. citri, sequence analysis of beta tubulin of the isolates was
carried out for checking point mutation on the resistant strain. As result, the beta tubulin
amino acid sequence at 198 on the resistant strain was changed from glutamic acid to
alanine. However, to illustrate the mechanism of the chemical resistance of D. citri more

investigation should be carried out.
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Development of Dithiocarbamates Analysis Method using

Mass Spectrometry

Tae Woong Na*, Eunjoo Baek, Chae Uk Lim,
Namkuk Kim, Seong Hun Lee, and Ji Sook Song

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

Dithiocarbamates are fungicides widely used on various crops domestically and
internationally. The definition of residues of dithiocarbamates in food and agricultural
products is set as the total residues generated from the use of dithiocarbamates and is
determined as CS,. The mainly used analysis method is to decompose CS, and quantify
it by spectrophotometry. However, this analysis method takes a very long time and the
preprocessing is difficult. In addition, when crushing a sample, the material may
decompose, making it difficult to miniaturize the sample and caution must be taken
during the preparation process. Therefore, in this study, we developed a method to easily
analyze dithiocarbamates by LC- and GC-MS/MS by applying the QuEChERS
pretreatment method. Among dithiocarbamates, four components, thiram, mancozeb,
metiram, and propineb, which are pesticides registered for domestic use, were targeted.
Each component was methylated and analyzed using DDMe, EBMe, and PBMe. The
recovery rate of four components was verified for samples of brown rice, mandarin, red
pepper, soybean, and potato, and cross-validation was conducted in three laboratories.
Linearity was evaluated by the coefficient of determination (R?), and the result was over
0.995. The limit of quantification was set at 0.01 mg/kg, the recovery rate was 72.0 ~
118.8%, and the coefficient of variation was 0.5 ~ 19.5%.
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W T S2ER O o AR AR, dhtel AR SR 615S )
3l F2 AFEE]E= AFEA] metaflumizone & SR 2HFA)] metconazoleS AT
FAAEL = A AR 50 km o) "ozl 7 A9 AR FFAIE (627, AAREEN
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2} RIS AL, AR RS AEsiginh I B 7FAIR seke] PHI
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Maximum Residue Limit)2 metaflumizone % metconazole Z¥2} 0.4 2 0.2 mg/kg® 2 A=)
oh AARES) Al At ARE Aol wt AR s o] e R )= metaflumizone
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Inpyrfluxam  (3-(difluoromethyl)-1-methyl-NV(3R)-1,1,3-trimethyl-2,3-dihydro-1 H-inden-4-yl]- 1 -
pyrazole-4-carboxamide) 2] 73 Esftirle} B 2 A o]F Aol FHE HIME HES|] 3}
7Bolxe] 2HR5 FARS ol sds ARl TS Skl AEAplRdS alefst
o F=EFEE ARSI Inpyrfluxam 5% EHPT 2, 97 2, G 1] S7]djAllA
1°-COOH-5-2840B%} 3’-OH-5-2840 502 Z¥k=|o] Z4zF Huf| 24.9%9} 20.797F4] A= AL,
BolghET} F i) v e Z7) 121-1,30197 91-188%, 276-3692 0191tk Inpyrfluxam
9] 5% ESF AR A Vit e Ealghadt 7 ke BT QPgete] EellSEs Ak
3l7] =3Ik L inpyrfluxam®] 37-OH-S-28400.22] HF-S EXA7|E o2 Vet
Inpyrfluxam®] 6& EK=U] 2, 9 4) EFAFA = 1°-COOH-S-28403} 3’-OH-S-28407} Ul
ARHEE AAEAL W7 43-419U(FHT 1509, S99 95)0] At} Inpyrfluxame] 7€k
27NV AATH(Ko) = 500-891 L/kgO 2 UK SSLRC ©]%A4 T-2-2] “slightly mobile’ 53l 85
319, ARHE 1¢-COOH-S-28407} 3’-OH-S-28402] KocikS 22} 11-45 L/kg} 349-492 L/kg©.
2 Z¥2Z} ‘very mobile to mobile’3} ‘moderately mobile’ 559 31333t} Inpyrfluxame pH
4-7 WS 7Rl ol eFgsISIt) Inpyrfluxam- g 2J3] 3°-OH-S-28408 AJ/38}= #3174
27} @Ak Ao 2 vERkET] A AEsl e wigko ) 35askgol ofs) 1k g
7} A EXEA} Inpyrfluxam®] E-AYEA|F A= 1-COOH-S-2840B¢} 3°-OH-S-28407}
77} 8.6%k 6.8%7FA BAE AT Inpyrfluxam®] E-AUEQRE), GFEFINIZ), =B 4
UAIE(28) <] 71 154-1,0009 oPHEH S 368 0|, FE(23)H TUH(2F) =EF X
AAEE] w7 )= 32-108L(HTE 692)o|iet Inpyrfluxam¥} 1¢-COOH-S-2840B, 3’-OH-S-2840

< EY AT 9 Ak e s Aosielnt.

QUNETSERY 107 (B



<« | 20244 (AHYTEOFITIL HI|EY| G AACHELEY

\_

) 0-C-05 > g
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= A=l 02,3 1 21A1,2,3 =11,2,3
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Emamectin benzoate:= abametin A& B4 Frg ¥ G2 nju9dd), op
271z 59 Folivh v Al A ekolt). & A7e =Y I F emamectin
benzoate®] 7573 T8t FOF F555 4 AERKAE WS S13 VIRAEE gEslaL
2} Fe3Y3kSdtE. Emamectin benzoate ZHFE2 Al 24 (Emamectin benzoate 2.15% -4) 2,000
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2] AT =Y Il emamectin benzoate HUIFHFERE FE oHA] A7) $ 02 2} A]FolA
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Novel Directions in Pesticide Risk Assessment through New
Approach Methodologies (NAMs)

Jeong—Hyun Lim*, You-Mi Jo, So—Hye Hong, Si-Young Yang, and Soo—Jin Park

Toxicity and Risk Assessment Division, National institute of Agricultural Science, Rural Development
Administration, Wanju 55365, Jeollabuk—do, Republic of Korea

As the field of pesticide risk assessment continues to evolve, it is imperative to
explore innovative methodologies that enhance our understanding of pesticide safety and
efficacy. In this regard, embracing new approach methodologies (NAMs) offers a
promising avenue for advancing risk assessment practices.

"New approach methodologies" (NAMs) refer to innovative techniques and strategies
used in scientific research and regulatory assessments to address various challenges in
toxicity testing, including the evaluation of pesticides. These methodologies encompass
a wide range of advanced tools such as computational modeling, high-throughput
screening, omics technologies, and in vitro assays, among others. By utilizing NAMs,
researchers aim to enhance the accuracy, efficiency, and human relevance of toxicity
testing, ultimately reducing reliance on traditional animal testing methods.

With the implementation of NAMs, the Korea NAS (National institute of Agricultural
Sciences) aims to improve the reliability and relevance of pesticide risk assessments
while reducing reliance on traditional animal testing. Computational modeling allows for
the prediction of pesticide toxicity based on chemical structure and biological activity,
providing valuable insights into potential hazards without the need for extensive animal
studies. High-throughput screening enables rapid testing of large numbers of chemicals,
facilitating the identification of compounds with adverse effects on human health and the
environment.

Omics technologies play a crucial role in understanding the molecular mechanisms of

pesticide toxicity, providing valuable data on gene expression, protein levels, and
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metabolite profiles in response to exposure. These advanced techniques enhance the
NAS's ability to identify biomarkers of exposure and adverse effects, supporting more
targeted risk assessments.

In vitro assays offer a more human-relevant approach to toxicity testing, utilizing
cultured cells or tissues to assess the effects of pesticides on specific biological systems.
By incorporating these methods into pesticide risk assessment, the NAS aims to enhance
the accuracy and efficiency of toxicity testing while reducing the use of animals in
research.

The integration of NAMs into pesticide risk assessment aligns with the NAS's
commitment to advancing science-based decision-making and promoting sustainable
pesticide use practices. By leveraging innovative methodologies, the NAS seeks to
protect human health and the environment from the potential hazards of pesticide
exposure while supporting the development of safer and more sustainable pest

management strategies.
Keywords: new approach methodologies, pesticide, risk assessment, in vitro, omics

* Correspondence: jhlim0531@korea.kr
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Development of Multiresidue Pesticide Analysis Method Related to Korean Regulated
Pesticide Compounds Using Gas Chromatography High Resolution Accurate Mass
Spectrometry

Hansun Kwon*, Kwonyub Lee, Yeanwoong You, Jooeun Lee
Thermo Fisher Scientific, Inc, / 137

{P-006)

A Multiresidue Pesticide Method of Korean Regulated Pesticide Compounds Using a
Quadrupole—Orbitrap MS for Quantitation, Screening and Confirmation

Hansun Kwon*, Kwonyub Lee, Jeongyeol Yun, Sunghun Kim

Thermo Fisher Scientific, Inc., / 138

{P-007)

Determination and Validation of an Analytical Method for Flonicamid and its
Metabolites in Sweet Pumpkin by LC-MS/MS

Han Yeol Bang*, Jun Hyuk Choi, Gwang Rok Yoon, Cheol Soon Kim

Gyeongnam Provincial Office, National Agricultural Products Quality Management Service,
Busan 47537, Republic of Korea / 139
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Residues Patterns of Insecticide Cyantraniliprole and Its Metabolite IN—J9Z38 in Herbs
and Spices

Se—Yeon Kwak*, Young—Eun Kim, Hee—Jin Roh, Byung—dJin Bae, Joo—Un Park,

You—Jin Jang, Gwang—Rae Kim, Seok Chai, Tae—Hwa Kim

Analysis Technology and Tomorrow Ltd,. Daegu 42703, Korea / 141

(P-010)

A A 2hg 249f vhd F AFA Cypermethrin®] A% ZHg 54

e, eonl HHE A=W, Bxa, WA uge! s, 2ge? 2714
FRoohL S AR BAYISIL, ((FRAIeTle), 2Rt / 142

(P-011)
LC-MS/MSE ©]83t 240 F AR5 L SARNY a4 H5
ol AR, AAE, AEd, BAE, g, uEset geel, uael?, gx 9, AR, 4714
FHTjshL SAABEel BRIk, GRS,
2AEOOFEQIHA AREOOREQIT I ARSI H Y AREA / 143
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tja} 5 Flubendiamide®] 27 54 9 715 Als

AR ABF oonl Aud Exa, IRy’ HE? AvA
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2Qaofsta A1 E-gSst ESdslsta) / 144
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28A AujzkE ¢4 F ASA Flonicamid®] 754
olwol, Hzek et WY, B, BT
eEdrlersd /

(P-014)

Residue Characteristics and Basic Data Survey of Insecticides Cyantraniliprole,
Flonicamid, and Spinetoram in Celery

Yeong—dJin Kim, Sung—Gil Choi, Young—Sang Kwon, Jin—Woo Park, Deuk—Yeong Lee,

and Jong—Hwan Kim'

Environmental Safety—Assessment Center, Korea Institute of Toxicology, Jinju 52834,
Republic of Korea / 146
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Comparison of Residual Patterns between QuUEChERS Method and Conversion
Analytical Method for Pyridate in Green Onion

Jae—Won Choi*, Jin—Surk Choi, Sang—Oh Jeon, and Chang—Su Seok

R&D Division, Kyung Nong Co., Ltd., 34—14, Summeori—gil, Gyeongju—si, Gyeong Buk,
38175, Korea / 147
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Residual Characteristics of Acetamiprid in Sun—Ripened Fruits (Actinidia arguta
Planch, Vitis coignetiae Pulliat, Prunus Tomentosa Thunberg and Crataegus
pinnatifida Bunge)

Hye—Rim Kang1'2’*, Yeon—Woo Choi', Hyung—Gu You1, Kee—sung Kyungz, Kyun Kim'
'Residue Research Team, P&K HSE, Daejeon 34027, Korea

2Department of Environmental and Biological Chemistry, College of Agriculture, Life and
Environment Sciences, Chungbuk National University, Cheongju 28644, Korea / 148
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Residual Characteristics of Acetamiprid in Herbs Basil and Korean mint

Hye—Rim Kang1’2", Yeon—Woo Choi', Hyung—Gu You', Kee—sung Kyungz, Kyun Kim'
'Residue Research Team, P&K HSE, Daejeon 34027, Korea

2Depalrtment of Environmental and Biological Chemistry, College of Agriculture, Life and
Environment Sciences, Chungbuk National University, Cheongju 28644, Korea / 149
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Vaildation of Analytical Method for Fluoxapiprolin Residue in Agricultural Products
Seoyoung Shin', Young Bin Song ' Yu Seon Lee', Jung Mi Leez, Gui—hyun Jangz,

Mi Ok Eomz, Soojung Hu1, Bonghyeon Nam'

"Food Standard Analysis Division, Seoul Regional Office of Food and Drug Safety, MFDS
2Pesticide and Veterinary Drug Residues Division, National Institute of Food and Drug Safety
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Development of Isofetamid and its Metabolite Analytical Method in Agricultural
Products using LC—MS/MS

Hye—Min Gwak*, Ji—Yeon Bae, Da—Young Yun, WonJo Choe, Gui—Hyun Jang, Juno Jung, Miok Eom
Pesticide and Veterinary Drug Residues Division, National Institute of Food and Drug Safety
Evaluation, Ministry of Food and Drug Safety / 159
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Sojeong Hwang, Bo—Seon Kim

Toxicity and Risk Assessment Division, Department of Agro—Food Safety and Crop Protection,
National Institute of Agricultural Sciences / 180
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HEIFHE o188 SoF AN B2A WPt vz B ok sl gAaTe] XE 9%
oz’ wlo)y], Algs

(ADE=sdrIdadsl / 181

(P-050)

Verification of the Fungicide Resistance of Monilinia Fructicola Isolated from Stone
Fruits to SDHI Fungicides

Hwa—Jung Lee*'1, Yejin Lee‘, Daran—Kim? and Youn—=Sig Kwak'*3

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

2Resarch Institute of Life Science, Gyeongsang National University, Jinju 52828, Korea
3Department of Plant Medicine, Research Institute of Life Science, Gyeongsang National
University, Jinju 52828, Republic of Korea / 182
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(P-052)

Monitoring of Fludioxonil Resistance in Botrytis Cinerea Isolates from Strawberries in
Nonsan and Iksan, Korea

Gyeongpyo Jo‘, Yeong Seok Lee, and Kwang—Yeol Yang

Department of Applied Biology, College of Agriculture and Life Science, Chonnam National
University, Gwangju 61186, Korea / 184

(P-053)
2.3—-Butanediol®] 2 & WA =20 gjgt BExEEHE B
SN, Y7, o)z ]612 SN2 71as?

'Gszrel A, ZepA|mjols / 185

(P-054)

Optimization of Cost—efficient Culture Media and Conditions for Bacillus sp, JC—15
Ji Hwan Lim, Sun Il Seo, On—yu Kim and Pyoung Il Kim'

Center for Industrialization of Agricultural and Livestock Microorganisms / 186

(P-055)

Investigation into the Fungicidal Treatment's Impact on Inhibiting Mycelial Growth of
Fusarium spp., and Calonectria ilicicola Isolated from Soybean

Yunwoo Jang1, Seo Yeon Hong, Ok Jae Won, Hyeon Su Lee, Jun Hyoung Jeon, Youngnam Yoon
1Crop Production Technology Research Division, National Institute of Crop Science / 187

(P-056)

Sensitivity Study of Cucumber Powdery Mildew Pathogen Podosphaera xanthii to SDHI,
Qol and DMI Fungicides

Jae—ha Choi1’*, Haifeng Liu1, Hyeongju Choi1 In Seong Lee? , Seung Hwan Lee

Hyunkyu Sang1

1Depar‘cment of Integrative Food, Bioscience and Biotechnology, Chonnam National University,
Gwangju 61186, Korea, 2Syngenta Korea, Jincheon 33011, Korea / 188

(P-057)

Investigation of Qol fungicide resistance in Botrytis Cinerea from Strawberry in Korea
Hyeong—rok Jangw, Haifeng Liu1, Doeun Son1, Sungyu Choi1, Soyoon Park1, Youngju Nam?
and Hyunkyu Sang1

"Department of Integrative Food, Bioscience and Biotechnology, Chonnam National University
2Global Agro—Consulting Corporation / 189
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(P-058)

Study of Apple anthracnose Outbreak Patterns by Region and Performance of Microbial
Material MWS28

Hyemin Leeh*, Moonsu Kang1, Jongchan Park’, Kyungseok Parkz, SohYoung Oh?

'Korea Plant Environmental Research, Suwon, Republic of Korea

2Research Institute of International Agriculture, Technology and Information, Hankyong
National University, Anseong, Republic of Korea / 190

{P-059)

6,8—Difluoro—N—Alkylquinazolin—4—amine?] A1} A4
Asle!, wigu?, ok, e HARE o]ug?’

'GQlutol o Y IEtATA, 2EEslsta T AEHABAATAE / 191

(P-060)

3 SELAC B A A el &8 Ao wE Al £ EAY vA= FF
Tl dae, @l 49w, AN, QAowe, (WS, ofsal! whs, g2, A3y’
ARdsta Agelstal, st Yeaiel, SARker|ee SadTl,

“olgista Almelsht / 192

(P-061)

Evaluation of Benzimidazole Resistance in Botryosphaeria spp. Causing White Rot on
Apple in Korea

Gwang—dJae Lim‘, Jun—Woo Choi1, Chang—Gi Backz, Seung—Yeol Lee1'*, Hee—Young Jung1
1Department of Plant Medicine, Kyungpook National University, Daegu 41566, Korea
2Departrnent of Environmental Horticulture, Dankook University, Cheonan 31116, Korea / 193

(P-062)

Evaluation of Tebuconazole Resistance in Botryosphaeria spp. Causing White Rot on
Apple in Korea

Jun—Woo Choi‘, Gwang—dJae Lim1, Chang—Gi Backz, Seung—Yeol Lee1'*, Hee—Young Jung1
1Departrnent of Plant Medicine, Kyungpook National University, Daegu 41566, Korea
2Department of Environmental Horticulture, Dankook University, Cheonan 31116, Korea / 194

(P-063)

Antibacterial Mechanisms of Action of Primocarcin Produced by Streptomyces sp.
KRA20—-630 against Erwinia amylovora

SeoKyoung Koo1’2’*, Jae Woo Han1, Hun Kim"® and Gyung Ja Choi'*?

'Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology,
Daejeon, Korea

2Depalftment of Crop Science, Chungnam National University, Daejeon, Korea

3Department of Medical Chemistry and Pharmacology, University of Science and Technology,
Daejeon, Korea / 195
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(P-064)

Label—free Quantitative Proteomic Analysis of Antibiotic Response in E'rv&dnia Amylovora
Yeong Seok Kim"? . Jae Woo Han', Sang—Wook Han® , Gyung Ja Choi'2 , Hun Kim''2
'Center for Ecoffrlendly New Materlals, Korea Research Institute of Chemical Technology,
Daejeon, Korea, 2Department of Medicinal Chemistry and Pharmacology, University of Science
and Technology, Daejeon, Korea, 3Departrnent of Plant Science and Technology, Chung—Ang
University, Anseong, Korea / 196

(P-065)

Resistance Characteristics of Onion Cultivars to Stemphylium vesicarium

Jin Ju Lee1’2'*, Hun—Kim1’3, Jin—Cheol Kim? and Gyung Ja Choi'"?

'Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology,
Daejeon, Korea, 2Department of Agricultural and Biological Chemistry, Chonnam National
University, Gwangju, Korea, 3Department of Medicinal Chemistry and Pharmacology,
University of Science and Technology, Daejeon, Korea / 197

({P-066)

Secondary Metabolites of the Marine—derived Fungus KRICT—7, a Promising Antifungal
Agent against Plant Pathogenic Fungi

Eunsol Gho“’z, Jae Woo Han', Yong Ho Choi' and Gyung Ja Choi'+2

'Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology,
Daejeon, Korea, 2Department of Medicinal Chemistry and Pharmacology, University of Science
and Technology, Daejeon, Korea / 198

(P-067)
W% Z2ALH WAS SIT ok A
olgrlt 3, HES!, A

"ol aatstol el olohilo] @ ol EE AFAAE LA
2apsy| e Agehat et ojostal ol ofe g EldE / 199
(P-068)

Antimicrobial Metabolites from the Marine—derived Fungus Trichoderma virens B211
against Plant Pathogens

Minh Van Nguyen', Jae Woo Han', Hun Kim”z, Gyung Ja Choi'?

'Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology,
Daejeon, Korea, 2Department of Medicinal Chemistry and Pharmacology, University of Science
and Technology, Daejeon, Korea / 200

(P-069)

Antibacterial Activity and Synergistic Effect of Streptothricin F Produced by
Streptomyces mauvecolor KRA18—925 against Erwinia amylovora

Yugyeong Choi1, Jae Woo Han', Hun Kim"? and Gyung Ja Choi'+2

'Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology,
Daejeon, Korea, 2Division of Medicinal Chemistry and Pharmacology, University of Science and
Technology, Daejeon, Korea / 201
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Development of Testing Methods for Electric Vaporizer Mat Insecticides Against the
Asian Tiger Mosquito, Aedes Albopictus

Taeheon Yun"*, Jun—Hyung Tak'+2

'Department of Applied Biology and Chemistry, Seoul University, Seoul 08826, South Korea

2Research Institute for Agriculture and Life Sciences, Seoul National University, Seoul 08826,
South Korea / 202

(P-071)

Controle Effect of Thrips by Mixing Soil Pesticides and Attractants

San Yeong Kim*, Won Kwon Jung, Min Ki Kim, Seok Hee, Park, Dae Hong Lee1, Eun Sook
Lee‘, Hyeon Ju Kim'

Gyeongsangbuk—do Agricultural Research and Extension Services, 'Gumi Flower Research
Institute, Gyeongsangbuk—do Agricultural Research & Extension Services / 203

(P-072)

Bioassay of the Resistance Level of the Frankliniella Occidentalis in Pepper Cultivation
Areas in Chungcheong—do

Min Jae Kim1, Hwang Bin Yu1, Ho Wook Lee', Kyeong Woo Kim', Rosmery Malory Noli
Erquinio', Yi Seul Kim?, Abraham Okki Mwamula?, Dong Woon Lee''?"

1Department of Ecological Science, Kyungpook National University, Sangju, Korea
2Research Institute of Invertebrate Vector, Kyungpook National University, Sangju, Korea / 204

{P-073)

A Rapid Assay for the Detection of Resistance to Phosphine in the Tribolium Castaneum
in 2022—2023

Ji—Eun Choi', Won—Jeong Choi, Jun—Ran Kim, Bong—Su Kim, Eun—Seon Kyoung

Animal and Plant Quarantine Agency, Republic of Korea / 205

{P-074)

Quality Evaluation of Tangors(Setoka and Kanpei) Treated with Ethyl Formate and
Low—temperature

Sung—woo Cho', Eun—Seon Kyung and Bong—su Kim

Animal and Plant Quarantine Agency, Republic of Korea / 206

{P-075)

Phytotoxicity Assessment of Single and Combined Treatment of Fumigants on Apple
Fruits

Jae—ho Ban1’2, Jun—ran Kim', Eun seon Kyoung', Young ho Kimz, Bong—su Kim'

'Animal and Plant Quarantine Agency, Gimcheon 39660, Republic of Korea

2Depalftment of Plant Protection and Quarantine, Kyungpook National University, Sangju
37224, Korea / 207
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(P-076)

Control Effect of insecticide on Scirtothrips Dorsalis(Hood) in Omija(Schizandra
chinensis Baillon) in Mungyeong Region, Korea

Min—Ki Kim*, Won—Kwon Jung, II-Kwon Yeon, Seok—Hee Park

Gyeongbuk agricultural research and extension service / 208

(P-077)

Symbiotic Effects of Caballeronia insecticola on Overwintering Survivorship and
Insecticide Susceptibility of Female Riptortus Pedestris (Hemiptera: Alydidae)
Joo—Young Kim*, Minhyung Jung, Jung—Wook Kho, and Doo—Hyung Lee

Department of Life Sciences, Gachon University, Gyeonggi—do, South Korea / 209

(P-078)

Insecticide Resistance of Myzus persicae (Hemiptera: Aphididae) Populations Against
Eight Insecticides in Chungcheong—do and Gyeongsang—do in 2023

Jung—Wook Kho*, Joo—Young Kim, Minhyung Jung, and Doo—Hyung Lee

Department of Life Sciences, Gachon University, Gyeonggi—do, South Korea / 210

(P-079)

Comparative Lipid Profiling in Drosophila suzukii by Combined Treatment with
Fumigant and Low Temperature

Hyun—Na Koo*, Seoyeong Lee, Hyunkyung Kim, Junbeom Lee‘, Gil-Hah Kim

Department of Plant Medicine, Chungbuk National University 1Metabolomics Research Center
for Functional Materials, Kyungsung University / 211

(P-080)

thaet 2|45 o] 43t BapRIREo] it 3% A (Afidopyropen, Chlorfenapyr, Cyantraniliprole)
o Egkazt B
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—‘5"3-0} ARE2] 4% oF4|(A—cyhalothrin, Flupyradifurone, Chlorfenapyr, Spirotetramat)i
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(P-082)

Molecular Basis of the Differential Pesticide Sensitivity Between Two Closely Related
Honey Bees, Apis Cerana and Apis Mellifera (Hymenoptera: Apidae)

Youngcheon Lim1, Susie Cho1, Joonhee Lee1", Si Hyeock Lee'"?

1Department of Agricultural Biotechnology, Seoul National University

2Research Institute for Agriculture and Life Sciences, Seoul National University / 214
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(P-085)

Identification of Differentially Expressed MicroRNAs wunder Chlorantraniliprole,
Indoxacarb and Thiamethoxam Exposure in Spodoptera Frugiperda

Jun Won Shin"*, Rashmi Manohar Mahallez, Keon Mook Seong1

1Department of Applied Biology, Chungnam National University, Republic of Korea
2Institute of Agricultural Sciences, Chungnam National University, Republic of Korea / 218

{P-086)
Plant Extract of Paeonia Suffraticosa, Showing Insecticidal Effect on a Thrips
(Frankliniella occidentalis) Among 67 Medecine Plants

Mi Hye Seo, Kyung San Choi, Sun—Young Lee, Jung Beom Yoon
Horticultural & Herbal Crop Environment Division, NIHHS, RDA, Korea / 219

(P-087)

sjd|azo|=A §71 AR Sk or] tie Bakanle =Y A% ok ¥}
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T sA st YoeR o /220

{P-088)
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718, A, g, e, NS

TS sA e YoshE oy /221

(P-089)

Insecticide Bioassay Against the Immature Stages of Spodoptera Exigua and
Spodoptera litura(Lepidoptera: Noctuidae)

meswor Maharjan, Youngnam Yoon, Yunwoo Jang, Seoyeon Hong‘, Rag

Crop Production Technology Research Division, Department of Southern Area Crop Science,
Rural Development Administration, Miryang, Korea / 222

(P-090)

Investigating the Impact of MicroRNA on Chlorantraniliprole Susceptibility in
Spodoptera frugiperda

Rashmi Manohar Maha11e1, Barry R. Pittendrigh2 and Keon Mook Seong3

"Institute of Agricultural Sciences, Chungnam National University, Daejeon, Republic of Korea
2Center for Urban and Industrial Pest Management, Department of Entomology, Purdue
University, West Lafayette, IN, USA. 3Department of Applied Biology, Chungnam National
University, Daejeon, Republic of Korea / 223
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Transcriptomic Characterization of Carbonyl Sulfide Toxicity in Tribolium Castaneum
Na Ri Shin‘, Keon Mook Seong1

"Department of Applied Biology, Chungnam National University, Daejeon, South Korea / 224

(P-092)

Palmer Amaranth (Amaranthus palmeri S, Wats,) & ZAHAHLT A3 A|=zA
S—metolachlor®] &89 >4

3’%"@?_]1’*, Jason K. Norsworthy?

L R = ks

2Department of Crop, Soil, and Environmental Science, University of Arkansas / 225

(P-093)
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(P-096)
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B24)g] = dithiocarbamatesA] 2HFA] mancozeb¥} thARAC] ETUS] ZAFEALS 11E38te] =
k55 g ZhFEeke] QR IS St 7|2AIE 2 E8staal stk B E(ES A

3lo))oll mancozeb 75% FIAIE 7Y HE 0 2 33)o)] HGAES T x|k ¥ U8 X35l
0,1, 3,5, 7% 85FAch mancozeb R4S 8, A5 25mM alkaline EDTA bufferE 713}
o] ZIBFE3E $ 0,41 M tetrabutyl ammonium hydrogensulfate®} NaClE ¥ IN HCE FEH9]
pH 7~82 ZA3IGt &9 0,05 M methyl iodide”} $--%0] = dichloromethanein-hexane
< 7Fske] SRS 24 mancozebs methylation F =28} 3Ft) LAlEE] & A5l 20%
1,2-propanediol Z7}8laL 7HFs=3lth ALELS acetonitrile 2 A-8-3l5}e] HPLC-UVDE £
3t} A& 5 ETUL 1% ammonium hydroxide $H13F acetonitrile 2 ZIEFE391 01, ofH
o]l MgSQy, NaCl, sodium citrate, sodium hydrogencitrate sesquihydrateE 73l &8st} Fuj
Mg YhEEldt & HPLCMS/MSE ARFEAsint. E79E] § 3982 mancozeb 99.5~
105.7%, ETU 86.2~111.1%2 #49 HS71ES 1slglon, 79 < Ageg do] 143
o} Mancozeb FHFRE mEAER AL P et 13.79 mg/kgolAoH, 79 3 F H 4.93
mg/kg® & 74815 om ETUE 79 5¢F 0.05 mg/kgollA] 0.02 mg/kg® 7+48F3it) Mancozeb
o] ZHi= ool wt CS, 2419 $HF TR 7 ERt 7.75~2.68 mg/kge] ATt & -8}
£ EUE, &2 F mancozeb®] SHIARETIE B ARS8TIES 72 A 7Y 33 A2 Y

10 mg/kg (CHLEM) A|ot=] At
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) 5 2TA| 23 (Azoxystrobin, Penthiopyrad)®] & oF| AEX A2 RE FoF
o Z A e S8l oA ARSAS wetelaL, VIS ARtk 2o E FAY it
&9 fres ARl Apeter] 918 PHRL AAS flsl 712 Ag e S8tz 38t A9

& gEjste] 33 (AREA - A= A, AIRE2 - A Zls)
A(2), ARZE3 - BEE she)& skl Al ZHHH 7oA 5 EAAME VIl wet
azoxystrobin®] 73-$- 747+4 23], penthiopyrad®] ¢ 74714 33] Axsl9om A8 AfFH+=
HTEEL F 0 R, 1,2, 3,5, 7, 10%1547;};] T3 Sk o] £ N85S
acetonitrile®} QuEChERS kitE ARgsle] FE3819al, d-SPEE o]&s] A4 P& Az &
LC-MS/MSE #AJste] ZHRie] AR Wsks wiots) o) EYRE B34 vhirl& é}%@}
At oA EAHAF FRRHAIMLOQ)E 0.01 mg/kg® AwHA =, etAl2] 108
A58 zow e Y A
76.4~84.0%, 94.6~103.9%, 94.0~109.6%, penthiopyrad= 90.0~94.6%, 101.7~104.5%, 92.7~
95.8% hﬂ?} ZF A8 Ao o] Hetel F W= azoxystrobin®] 7%, 4.09(EA), 5.5
(272), 4.3U(EA3), penthiopyrad®] -, 3.2U(EA), 3.4U(EH2), 3.68(FA3) R elsdch

FA|o] © Azoxystrobin, Penthiopyrad, AFHHAl JFSE71E, 24, ol
AgAA}F E-mail : jkmoon264@gmail,.com
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2 25 sk oA WrkE 918k 7)1 AER B8] S8l Spskith AxAel gk 2%
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cm & PP or] AFF F7)e wEAE 10 m2E 3R R APEigict AP oHE vlEFEl
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o} BIES T2 AlRES 20008 B2 ste] Z2]eFst 120 1/10 a2 ZF A2 1.2 L 4
Falgdrl AEl A¥E =F 27 (YAMAHO D-5)7} Mg %2 2H27] (MARUYAMA,
MSB1500Li, Japan)Z o]&-d}e] A3EQF2 0 kgf/em2 2 EAFEE 650 mI/min® 2 3 =Qic) 3¢
o AgAste] 8 79 A 9 0Y M, F 29 AR FOREE F2A1RD), 3, 5, 7 2 1499 AEE
NG, AHE A|E= A2 Facetonitrile 2 FE3)IL MgSO44g & NaCl 1 g© 2 Hujsh &
d-SPER HABIALLC-MS/MSZ. Z413Fit}. Alglsoke] A=HAI=0.01 mg/kg olstelm, Ael4
% 0.01 2 10 mg/kgoll A 3|82 79.9-96. 0% % FEHAE WESIITE AFE A== -20° C
oA FHu 2237 HEstlon AFTIRE B9k el R etk At A & gl
teflubenzuron®] 73RS Hat 28,05 mg/kge|Q o AE & 14U0] 78IS 1w 8,43 mg/kg
o2 AESA d7|E 7,84 RIS £ dFA3E EUE AR F teflubenzurone]
PRI B ZRSIEVIES A7 8 14 A 23] A, 30 mg/kgO 2 A b
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=2 XZHH oM Prochloraz RIREM

= A 1 1 =1 =|px==41 A2
49’ wAol’, AWE' S5, s

=
ZRIZECHSt ATXIRITISITlS At Atetals

THENEEFEHAEHD) M= o 8= A ESAA =(PLS)7F Al et wkE
ol theh H¥elE Askstalal 2022378 s 24 RS 71 3205004 4035 o=
sH5}edtt. Prochloraz X313HE) S| 253 7150 2 A oJslal Q= 2.4 6-trichlorophenol, BTS
44595, BTS 44596 tiApHEo] Skl 46342l 3= ATk Prochloraze= 7 A14H WAl8-C
2 7P Bol AREAL Sl ok e =3 dle T 587 ARl AplEs vl
A F-2g o] v AsIIt S8 W Prochloraz ARSAERIZEAR B olW]d Aot QRdAL
715 E TTISE = FAge] BT 7FsAdo] Ad=the Blskiith 53] Prochloraz ©]9]
F7te ASH 187 sk AR e vvekltt 7] WHF Prochloraz 723 €
A TEE SI7 AT AEE vk} =3 A A2 lA Prochloraz RSFekEst vkt
B AR5 B ARG AL Fo] AR ATE Yk BRI IR et 27U 23]
71 2,0008) 2 3]st} AE3IIEl e Prochlorazz A2 Y 1.24 mg/kgell ] 75 23]
EY 2.27 mg/kg, 299F 1.54 mg/kge] HEHo] FHFIEIIE 1.0 me/kgs I3t oH,
71E% 18] A2E AR v 13, e 23] 5 e A1E 20IAM AR A7) 4ul]] 29 0]
Bl FA AJHE FABITE 7IE® 18], v 18] ¥R 242 63, 693U =
7] AR 18,99, 5 18.829] 3.68) A LERST o= $d7Ieh 37 715k AV Al
242 Aol 7Ilsks Ao' 598 5= Sl 5o XY Prochloraz B35S 93.8%, A}
2HE 24,6-TCP 6.2%0114 2HE 299 § Prochloraz B8} 80%, UAMHE: 2,4,6-TCP 9.3%, BTS
44596 9.8%, BTS 44595 0.9% AEHIA. £ A7 Avk= 57 Wikl seRbAE7IE

TrettEis IFsl87IE 1.0 mgkg 238k & 5 311l @Al Prochloraz 273187

KR
0] 3.0mg/kge 2 AU

b

ZFA)0): Prochloraz, 2,4,6-trichlorophenol, BTS 44595, BTS 44596, #5387, 587, &
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Development of Multiresidue Pesticide Analysis Method

Related to Korean Regulated Pesticide Compounds Using Gas
Chromatography High Resolution Accurate Mass Spectrometry

Hansun Kwon*, Kwonyub Lee, Yeanwoong You, Jooeun Lee

Thermo Fisher Scientific, Inc.

In a high-throughput environment, robust analytical and data processing workflows are key
requirements for the accurate and reliable determination of trace level pesticide residues in
food or environmental samples. These methods must overcome the challenges of an
ever-growing list of compounds and the diversity of sample matrices, in addition to
demanding sensitivity and identification requirements. Typically, gas chromatography coupled
to low-resolution, nominal mass triple quadruple mass spectrometers (GC-MS/MS) has been
the technology of choice for the sensitive and selective detection of a wide range of target
compounds. A GC-MS/MS acquisition method requires at least two precursor ions for
product selected reaction monitoring (SRM) transitions to be optimized for selectivity and
sensitivity for each analyte. The development of additional hyphenated GC-MS analytical
systems, such as high resolution accurate mass (HRAM) Orbitrap mass spectrometry coupled
to a GC, has proved to be a valuable alternative to triple quadrupole GC-MS. With HRAM
mass spectrometry, the default acquisition mode is full scan as an untargeted approach,
meaning that all the ions are acquired with high selectivity across a defined mass range. The
method setup and data acquisition are simple to manage and gives the analyst the flexibility
to decide which compounds to determine. The aim of this work is the evaluation of the main
analytical performance parameters correlated to Korean regulatory method for the
multiresidue screening of pesticide residues by a gas chromatography-Orbitrap™ mass
spectrometer. Mass resolving power, selectivity, sensitivity, analyte identification and
database generation are discussed in light of a large scope of pesticides (over 270).

The performance of the GC-EI-full scan Orbitrap HRAMS developed method was

confirmed with the analysis of real samples providing good results.
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A Multiresidue Pesticide Method of Korean Regulated

Pesticide Compounds Using a Quadrupole—Orbitrap MS for
Quantitation, Screening and Confirmation

Hansun Kwon*, Kwonyub Lee, Jeongyeol Yun, Sunghun Kim

Thermo Fisher Scientific, Inc.

To present LC-MS HRAM multi-class pesticide residue analysis methods that are
robust, rapid, easy to use, and have the sensitivity, accuracy, and precision that is
required in order to meet regulatory guidelines. All aspects of these methods represent
a‘workflow’from sample to final report for food safety laboratories. Sample were
processed and analyzed to test the Korean regulatory methodology-from sample
preparation using a QUEChERS protocol (Quick, Easy, Cheap, Effect, Rugged, and Safe)
to analysis, data processing, and reporting with LC-MS HRAM and comprehensive data
handling software. A compound database of over 230 compounds with Fragments,
Retention Time, Spectra library and liquid chromatography conditions was created, along
with a single screening and quantitative method for over 230 residues with positive and
negative polarity switching occurring throughout the run. Results demonstrate that the
methods are fit-for-purpose for both quantitative and broad-spectrum of pesticide residue
screening that can be easily implemented in food safety testing labs. Acceptable results
were obtained for the key figures of merit: Limit of Quantitation (LOQs), calibration

range/linearity, fragmentation matching scoring and spectra library matching.
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Determination and Validation of an Analytical Method

for Flonicamid and its Metabolites in Sweet Pumpkin
by LC-MS/MS

Han Yeol Bang*, Jun Hyuk Choi, Gwang Rok Yoon, Cheol Soon Kim

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

Flonicamid is a pyridine organic compound used as an insecticide for aphids,
whiteflies, and thrips. It destroys the pigment organs of insects, which can affect their
hearing, balance, and movement, causing them to stop feeding, but the specific target
site is not known. Some of the pumpkins grown in Gyeongsangnam-do are exported to
Japan. In Korea, the pesticide residue limit for flonicamid is set at 3 mg/kg for only
flonicamid, while in Japan, it is set at 2 mg/kg for flonicamid and its metabolites TFNA
and TFNG combined. In this study, a method for the simultaneous analysis of flonicamid
and its metabolites was developed to verify the safety of pumpkin for export to Japan.
Four pretreatment methods were used for the analysis, of which the one using 2% formic
acid as an extraction solvent was the best. Flonicamid was not significantly affected by
pH. However, for metabolites, recovery was better under acidic conditions. The analysis
was performed in MRM mode on LC-MS/MS. Validation data were in accordance with
CODEX (CXG 90-2017) guidelines. Good linearity (1*> 0.99) was observed, with
average recoveries ranging from 87 to 100%. The LOD and LOQ were 0.05-0.30 ug/kg
and 0.16-0.90 pg/kg, respectively. Using the developed method, 30 pumpkins purchased

from a market were monitored and all were undetectable.
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Residues Patterns of Insecticide Cyantraniliprole
and Its Metabolite IN—J9Z38 in Herbs and Spices

Se—Yeon Kwak*, Young—Eun Kim, Hee—lJin Roh, Byung—Jin Bae,
Joo—Un Park, You—dJin Jang, Gwang—Rae Kim, Seok Chai, Tae—Hwa Kim

Analysis Technology and Tomorrow Ltd,. Daegu 42703, Korea

As the diversification of spice usage, globalization of cuisine, and development of the
restaurant industry continue, the market size is increasing, leading to not only an increase
in imports but also an expansion of domestic cultivation farms for herbs such as
coriander, basil, and mint in South Korea. However, due to a limited number of
approved pesticides, the rate of unsuitable residues remains consistently high. This study
aimed to investigate the residual and dissipation characteristics of the insecticide
Cyantraniliprole and its metabolite IN-J9Z38 in herbs and spices such as lemon balm
(Melissa officinalis) and basil (Ocimum basilicum) to secure fundamental data for
establishing safety usage standards. In this study, Cyantraniliprole was applied twice to
lemon balm (5% EC) and basil (5% DC) at intervals of 7 days before harvest. Lemon
balm samples were harvested at intervals of 0, 7, 14, and 21 days after the final
application, while basil samples were harvested continuously at intervals of 0, 3, 5, 7,
and 14 days after the final application. The recovery rates for cyantraniliprole and
IN-J9Z38 in lemon balm ranged from 75.0 to 103.0%, those for basil ranged from 83.8
to 104.1%, with the limit of quantification being 0.01 mg/kg for both crops. The total
residual amounts of cyantraniliprolein lemon balm samples started at 17.15 mg/kg on day
0 and gradually decreased over 21 days to 1.59 mg/kg (DTso = 5.9 d). The total residual
amount of cyantraniliprole and IN-J9Z38 in basil was 13.29 mg/kg on the final day of
pesticide application, but it decreased to 1.72 mg/kg after 14 days (DTsy = 4.4 d). These
results are considered to be important data for ensuring the safety of pesticides on herbs

and spices.
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Residue Characteristics and Basic Data Survey of Insecticides

Cyantraniliprole, Flonicamid, and Spinetoram in Celery

Yeong—dJin Kim, Sung—Gil Choi, Young—Sang Kwon, Jin—Woo Park,
Deuk—Yeong Lee, and Jong—Hwan Kim*

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

This study was conducted to provide fundamental data for establishing a safety
management system by identifying the residual characteristics of cyantraniliprole, flonicamid,
and spinetoram to control peach aphids and beet armyworms that occur during celery
cultivation. The test pesticides were cyantraniliprole 5% EC, flonicamid 50% WG, and
spinetoram 5% SC, which were sprayed on the foliage 30-21, 21-14, 14-7, and 7-0 days
before harvest and then analyzed. The pretreatment method was modified from the
QuEChERS EN 15662 method and QuEChERS original method for extraction and
purification, and analyzed using LC-MS/MS. The quantitation limits for each pesticide
component ranged from 0.01 to 0.02 mg/kg. The quantitation limits for each pesticide
component ranged from 0.01 to 0.02 mg/kg. The accuracy and precision of the analysis were
evaluated through recovery, and the recovery of the parent compound and metabolites was
excellent, ranging from 86.8% to 105.8%, with a relative standard deviation of less than
20%. These results meet the criteria outlined in the SANTE/11813/2017 document (70-120%,
RSD < 20%). The results of the experiment showed that the total residue of cyantraniliprole
in celery was 0.03 to 0.51 mg/kg, the total residue of flonicamid was 0.14 to 0.72 mg/kg,
and the total residue of spinetoram was <0.01 to 0.24 mg/kg. All three pesticides exhibited
variations in residue levels over time post-treatment. The half-lives of each pesticide were
determined using regression equations derived from the daily residue levels. The calculated
half-lives were 3.6 days for cyantraniliprole, 10.2 days for flonicamid, and 2.4 days for
spinetoram.

These results can contribute to improving regulations and guidelines related to pesticide
use and provide useful information for policy proposals to ensure safe crop protection and

consumer health.
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Comparison of Residual Patterns between
QuUEChERS Method and Conversion Analytical Method
for Pyridate in Green Onion

Jae—Won Choi*, Jin—Surk Choi, Sang—0Oh Jeon, and Chang—Su Seok

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

Pyridate derived from pyridazine is a commonly used selective post-emergence herbicide
that acts as a photosynthetic electron transport inhibitor at photosystem II. According to the
residue definition of pyridate in Korea, total residual amounts of pyridate, pyridafol(CL9673,
hydrolysis products of pyridate), and CL9673-O-glucoside(glycosides of pyridafol) are
expressed as residual amounts of pyridate. In this study, quantitative analysis was performed
to gain data comparing 2 kinds of methods, the QUEChERS method(QM) and the conversion
analytical method using hydrolysis reaction(CM). In QM, analysis for pyridate, pyridafol, and
CL9673-O-glucoside was conducted, respectively. On the other hand, in CM, pyridate,
pyridafol, and CL9673-O-glucoside were converted to pyridafol, and then, the residual
amounts of pyridafol were converted and expressed as pyridate. Both analytical methods used
LC-MS/MS for quantitative and qualitative analysis and the field trial was carried out on
green onion under outdoor conditions. As the results, amounts of residue using CM and QM
were 0.05 and 0.1 mg/kg(amounts of final conversion applying a factor) on single treatment
samples 30 days after treatment, representatively. Pyridate metabolite, not included in residue
definition, converted into pyridafol by hydrolysis reaction caused a difference to occur in
residue amounts with QM and CM. Accordingly, the results that hydrolyzable conjugates not
including pesticide residue definition could quantified, it is considered to be the reference

data to contribute to evaluating the residual amounts of pyridate.

Keywords: Pyridate, QuEChERS, The hydrolysis reaction, Residue definition
Corresponding author: E-mail, chlwodnjsthd@dongoh.co.kr
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Residual Characteristics of Acetamiprid in Sun—Ripened Fruits

(Actinidia arguta Planch, Vitis coignetiae Pulliat, Prunus
Tomentosa Thunberg and Crataegus pinnatifida Bunge)

Hye—Rim Kang1’2*, Yeon—Woo Choi‘, Hyung—Gu You1, Kee—sung Kyungz, Kyun Kim'

'Residue Research Team, P&K HSE, Daejeon 34027, Korea
2Depar’(ment of Environmental and Biological Chemistry, College of Agriculture,
Life and Environment Sciences, Chungbuk National University, Cheongju 28644, Korea

This study was carried out to investigate residual characteristics of acetamiprid in
sun-ripened fruits(Actinidia arguta Planch, Vitis coignetiae Pulliat, Prunus tomentosa
Thunberg and Crataegus pinnatifida Bunge). As for the test pesticide, acetamiprid(8%
WP, 5% SL) was diluted by 2,000 times and applied 2 times on to the sun-ripened fruits
with 7 days interval. Fruit samples were harvested from each plot after pre-harvest
period of 30-21, 21-14, 14-7, 7-0 days, respectively. The recovery rates of acetamiprid
in sun-ripened fruits(Actinidia arguta Planch, Vitis coignetiae Pulliat, Prunus tomentosa
Thunberg and Crataegus pinnatifida Bunge) were 83.1-99.7%, 88.1-95.9%, 85.9-92.1%
and 84.1-98.9%, respectively. Residual amounts of acetamiprid were calculated to be
0.02-0.60 mg/kg, 0.41-1.74 mg/kg, 0.07-0.55 mg/kg and 0.68-2.22 mg/kg in sun-ripened
fruits, respectively. Also, ratio of the estimated daily intake compared to the acceptable
daily intake was less than 1.3%, representing safe level for acetamiprid. These results
might be basic data to construct guidelines for the safe use of acetamiprid in sun-ripened

fruits.

Key words : Acetamiprid, Actinidia arguta Planch, Vitis coignetiae Pulliat, Prunus
tomentosa Thunberg, Crataegus pinnatifida Bunge, Pesticide residue

Corresponding author E-mail : hrkang@pnkhse.co.kr
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Residual Characteristics of Acetamiprid in Herbs Basil

and Korean mint

Hye—Rim Kang"z*, Yeon—Woo Choi1, Hyung—Gu You1, Kee—sung Kyungz, Kyun Kim'

'Residue Research Team, P&K HSE, Daejeon 34027, Korea
2DeparTment of Environmental and Biological Chemistry, College of Agriculture,
Life and Environment Sciences, Chungbuk National University, Cheongju 28644, Korea

This study was carried out to investigate residual characteristics of acetamiprid in
herbs, such as basil(Ocimum basilicum L.) and korean mint(Agastache rugosa O.
Kuntze). As for the test pesticide, acetamiprid(10% SL, 8% WP) was diluted by 2,000
times and applied 2 times on to the basil and korean mint with 7 days interval. Basil
and korean mint leaf samples were harvested 0, 3, 5, 7 and 14 days after final
application and used for pesticide residue analysis. The recovery rates of acetamiprid
were 92.0-100.5% in basil and 90.7-96.9% in korean mint, respectively. And residual
amounts of acetamiprid were calculated to be 2.11 to 4.81 mg/kg in basil and 0.50 to
16.47 mg/kg in korean mint. The biological half-lives of acetamiprid in basil and korean
mint were 14.1 days and 2.8 days, respectively. Also, the %ADI of acetamiprid in
korean mint was less than 3.9%. These results might be basic data to construct

guidelines for the safe use of acetamiprid in basil and korean mint.

Key words : Acetamiprid, Basil, Korean mint, Pesticide residue

Corresponding author E-mail : hrkang@pnkhse.co.kr
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= BT F A9ER HAE 8l ARSEE 77104 AFAIQ] Profenofose] ZHF E/3& A
a17] $late] AT £ AP v daheolA] Al S o, ol H vhESs thdo R 4
g om, AHHE dEMEH 2922 15.6(0.6+15)% vxﬂ;/\ﬂ 1,0008] 3}21el 120
1/10 a (0,018 kg a.i./10 a)E 7Y 7HZH o & 23] ofollo] 32 A7 83| FAGAEside) =
HEE F0, 2, 3,5 7 % 104 7] $3&381e] A s AFTE AFE Ame SA APER
713 §AE IS AAT F APdete] SA] YEAITIAL o)F =efololo] 29t 3 WX 7]¢IA &
3te] BXA7EA] 20T o3t A WE HIAEITE AE = Profenofos®] ZHFE41-& QUEChERS
B2 (EN method)S o]&38le] A 8S AAgfslal C180.=2 75&%161 3 LC-MS/MSE o]-g3}e]
ARt Ao ASS FI3 39 A1 kA, gRebAY] 1) F Alm T FHaL
e St 22 T % oA FREHAoH, BAMY] 382 g 67.0~
94.8%, o} 88.1~106.5%, B 82.3~108,0%% LIEREo ™ FAH o] HasHAl= 0.01 mg/kg ©]
it} ZF A|Z F Profenofos®] ZHFERS 114 2.26~13.52 mg/kg, Hlo} 0,30~8.34 mg/kg, B}
0.77~8.44 mg/kgO 2] HFHAMNE T ARo] A3t we} A= 5 Profenofos®] 7k
w7 gHas= 208 et o] A uiRe R 7} 5] ZheollA Profenofose] &S]
IS ZARE A3t aigroll] 4.1, et 2.0 B vk 2,998 YeRsith B o] A=
F B, Wol, vl F Profenofos?] FIXME7IE 2 A58V AAS $Igh 2hR-sek
ik B BrlelM f-83 AR &8E F S ZoR Als "ok

J
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QuEChERS ZFx{zZ|HE o[2st St ¥ siHI27| &
Alachlor 2MH ZHE

o
0
H
I
o
Jn
El
o
18
0=
08
k=l
5
-LJ
rio
'ZE
@
o
oﬁ
ok
Jon
H

A& kA1 Alachlors chloracetanilide A Ge] A|ZA|o)m ZE-o] AdAY Za} 33¢] F2E wt

Asl=d| &tzjolrt. spxut &1k Bl sfuletr|of] AR o= Q=S T5H o] Q= AFAlE 2022
d 7 AR A ARl fshd, $atel| thste] SFEAO)E-Y], SFEAO|EGRFO]

AREE, sfukElr]of thgt XﬂXXﬂ—L« SO A got vl W H= FERE WAlsk] 9
3 AR = = ARAPE gl Aol & A A A el tig woF
T B PARSTIES Askr] ffsl A skler, 3Rk F sfutebrol thel] wof RS
d7ste] FAd kel VxAtR R S8kt st AR ofle bl tisk
43.7% A, sfukelz]el] tiste] Alachlor 5% UAIE AR8-83AT.

Alachlors= QUEChERS HAf2] WP o = 5 9 A § GCMS 9 GC-MS/MSE 77124 a3k
2y AEere] RIS 0.01 mg/kg ol3lom, AR o8-8 #7842 0.001-0,100mg/kg
S1olA R 0.9990] ek, #4924 SR 98] oS ﬁ%ﬂlé}ﬂ R = I s 7

FEHA 108 o] HES FFENS Arkete] 3ukE Bs Ads A it sEk
3t Alachlor?] 3]8-2 106.4-110.2%, F 8| et 3482 107.7-113.6%, sfulelr]el] et
3582 98.1-115.3% F=ro] Atk Wo)AlIg(coefficient of variation, CV)& E5F 10% o= &
ARie] MBS FRsSIH

_&
=
=
g
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I =X|nF xHei S7te| SUALS AEj

Upo = FERetael AR, 2021 dels A AR AhITEAAAF AT
# YBol FEEH FEATAIYOR AR, 2017 4~67) Al - 2, 142457}
& Ao, 2021 dollis 7h =, ARl ARG TREe R waFslaEy B 7 Ao

BEFE AAL 407) Al - T, 17087} sk 2R 2APEEe E7N] SRk 71
A

dmd T FORMERHai, kg/ha)e 2001 13.2kg, 20054 12.5kg, 2009 11.6kg,

0.8kg, 2017 22,5kg, 2021 11.4kg &2 ZAIEHY O M, T FORIL R 13.7kgo| 9
ok 201790l 7P g el the 8 Bt AR el W SRedRd 75% 8k
5 A s thkaal] soRta) Skt BARe) Skl A
o oJaPal 2017 HaZe] 1008 AAFEE 197kg0 2 30 <1 19874 o]e) F WiAlR 7
I Ak,

AT ARHai, kg/ha)o] W2 9] 578 Feke 201790 Chlorothalonil(4.3kg) )
Thuconazole(0.8kg) » Popineb(0.7kg) ) Mncozeb(0.7kg) ) Fubendiamide(0,6kg)] 21, 2021
Jell&= Chlorothalonil(2,1kg) ) Propineb(1,5kg) » Mancozeb(1,1kg) » Tebuconazole(0,5kg)
Captan(0.3kg) 0= ZAFHZITE. 570 FoF B ©A A8uhd sofoln, 2017\ ARg-wFe] 2021
Hr} 1.6kg Borh

ob 812 2005 93], 2000 123), 2013\ 83], 2017 1238], 2021 123]%t} sopt
EHFE FF AT ) AR g ACE ekt 18] 4R 1) £§ BT 5o
o] Aot T gl met wof AMSo] AAHE Alo= ARl

(e sorarere) RN
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Vaildation of Analytical Method for Fluoxapiprolin Residue

in Agricultural Products

Seoyoung Shin', Young Bin Song ', Yu Seon Lee', Jung Mi Lee?,
Gui-hyun Jang?, Mi Ok Eom?, Soojung Hu', Bonghyeon Nam'

'Food Standard Analysis Division, Seoul Regional Office of Food and Drug Safety, MFDS
2pesticide and Veterinary Drug Residues Division, National Institute of Food and Drug Safety
Evaluation, MFDS

Fluoxapiprolin is Piperidinyl thiazole isoxazoline-based fungicide that is known to be effective
in controlling downy mildew due to its action as an oxidizing hormone-binding protein
inhibitor(oxysterol-binding protein). In case of CODEX, Europe(EC), the United States(EPA), and
Canada(PMRA), no standards have been set, but in Australia, the residue limit is set at 0.5 mg/kg
for raisin product. In this study, the quantitative analysis method of Fluoxapiprolin in food and
agricultural products was verified by the ministry of Food and Drug Safety.

Five agricultural products(mandarin, potato, soybean, hulled rice and pepper) group
representatives were chosen for experiments. The sample preparation process was conducted in
two steps with QUEChERs(quick, easy, cheap, effective, rugged, and safe) method for making the
extraction and purification process efficient. In order to extract, 1% acetic acid in acetonitrile was
added and mixed thoroughly. After addition magnesium sulfate anhydrous and sodium chloride,
followed by centrifugation. To remove the interferences in samples, purification was performed
using dispersive solid-phase extraction(d-SPE) with anhydrous magnesium sulfate and primary and
secondary amine(PSA) for 10 minutes before LC-MS/MS analysis using amide column. The linear
standard calibration curves were confirmed showing r-square values higher than 0.99 (coefficient
of determination with calibration range). Mean recovery rates for the Fluoxapiprolin tested ranged
from 88.8 to 101.7%, and the RSDs were lower than 5.3% in all five representatives. These
results are suitable for CODEX guideline for residue analysis(CAC/GL 40). In summary, the
proposed method for determination of Fluoxapiprolin residue in foods could be included in the

Korean Food Code for enabling the safety management of pesticides.

Keywords: Fluoxapiprolin, MFDS, pesticide residue, QuUEChERS, CODEX guideline
Corresponding author: E-mail: ybsong78@korea.kr
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RIS Atx = AEH| Cypermethrine] ZIREM

Nz AzUTe] dnje oere Pumt AEA A AuepE an AMgEo

ol avAEe) A5 AGGEe) ko2 A%} Ao Balo] ool el ALAE
o= gl Bt gl FAIT Wehd B A7 22 5 %A oypermethrin] M5 4S

= oyp

Aol 8k A 30-21, 21-14, 14-7, 70870 21z} 231 AT F 528 g de]] A
Feeiaom, ]E Z2]2)= QUEChERS(EN15662) ® d-SPE AA| & GC-MS/MSZE EA151It
B2 AeEslA(method limit of quantitation, MLOQ)+= 0,01 mg/kgo|o ™, 7AzFx ] ZAAA|
FER) T2 0.99 oPFo R §53 2l de e 358 AIFE MLOQ, 10XMLOQ,
200X MLOQ F(n=5) 0.2 =83} 0™ H 74,7%, 89.1%, 87.0% (RSD 11,6%, 2.0%, 2.6%0) 2
2 358 3899 7IZ70%-120%, RSD <2000 WESIIth AR A1EL 0.1 mg/kg
TE0=3)08 A7 F WE 2 (24 C)ollA 47¢ Bd 5 BAsleH, g 34 A
Bt 84.7% (RSD 5.800) 0.2 A% 717+ 52t Pttt Al ek HE o X &
21474 0.83 mg/kg, 14974 2.48 mg/kg, 7974 4.47 mg/kg, 04A 6.38 mg/kgl & AkzolA
cypermethrin®] ZHFERE HE ok AHE 3 X|7ko] ATl whi) 7hashs AL E218 4= 909
o} B 7 Ao cypermethring] SEAARE 7S AR 712 AAE2M Sed Ao
AtsHT

lste] ;ﬂ"l‘l“"'—"—}gl IE Brskarat sk Al ermethrin 5% -] 2 1000
Hj 3]

<

Fo](Keywords) : 4F%, Cypermethrin, GC-MS/MS, 272, SHAME7 I
oI2kAA} E-mail : jjong@kitox. re. kr
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AR A Tdel ] AP oFr e B 2R P IFE T 83 891 T skl
t} gkt deje] AY Fola] B oAt AR-E EAFIAA|(DC : Dispersible Concentrate) ™
g AEle] AP o ZA Eof EAluE defo]ar, AA(SL : Soluble Concentrate)s= WA} ZA]
Bl 3X31eks o] Ballvhe PR Ao)drt EEAIE ol8dte] Wt AAlE AEdAe}
A GeiAA T AP A S8A7E FAlS] s TRaAA Al wax
Cp l—? o ZFEAC] - ALE M, B SR AR dAET Fo R

A5 v Qe Aol Aok wE B AFllie T FRARCE A
% l‘ﬁ:@* N o} A AFL IS AEIE 5 2=A T T FF AolE Bl
A ()l thste] BAulsE 1,008 2 13] AGA2E F 0, 19, 29, 59, 793} 3159
ANEE AEAF st AlEE QUEChERSRIS o]83te] 4|23t & LC-MS/MSE #4183t
AT 5Qlol gk RhRERe A A - 3.06  8.00 mg/kg, HAe] B9 285
8.34 mg/kg® & YEPIT) i dNA] AFE Aefetale wje] A T Rl oA AdE
Aefats Wit 25 20 = stglot, #4183 AL fAkeE LR oAt gls A
o2 e, e opAe] T ARES] Aol ujeh W] ashe W AR &

% FUsp) vesteh

rlr
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SE(LFE) = EC|0IEA HTHM Tebuconazolez}
AEZHIZRNZ| MFH| Trifloxystrobin?] ZHREM

ol s

- * -
UM M2l ZAS

Tebuconazole2 Eg|o}&A] AHaA| 2 AZuet PYJEHQ] o2 8 S| S Asliste] 4
TEIE VERNH, Trifloxystrobin SEZRIFA] ARtA| 2 W] nEZEgo} 55 ¢
Aldte] ATP AdS AL ST BAS S7MIA A EdE el o= deA
it B A7t 4w AurkEe] EE3(HEFE)E ke 2 Tebuconazoled} Trifloxystrobing] 2k
e 788t §oF F555 At B ek Y WUk SE VIRARE E8skat
-y

B AT ARE dPdRRES AlEls S52o]H, Tebuconazole 25% WP} Trifloxystrobin 22%
SC ok 712} 791 17 23] AGEED T, 0, 2,3, 5, 72049 ARE AFeH0] LAech

=38+ & Tebuconazole®} Trifloxystrobine acetoniltrile, magnesium sulfate, sodium chloride,

sodium citrate tribasic dihydrate, sodium citrate dibasic sesquhydrate 2 F&3le] U8 &
ke LOMS/MSE o8] 43ttt

Tebuconazole®] 3482 95.5~118,4%0]IT}. Trifloxystrobing] 3)5-&-2 80.1~100,2%C| )
a1, Trifloxystrobin®] TAFE CGA3211139] 3]58-2  84.5~108.3%0|th.  wokol] sk
MLOQ(method limit of quantiation) E5 0,01 mg/kge| il A A G 7)E )0.9901%)
t} Tebuconazole?] FHFake 74 7HAo 2 23] SHAE T 450~14.80 mg/kg ©|UAL,
Trifloxystrobin®] $AEZRRERS 72 7E4 0 2 23] SHAAE & 2.00~15.99 mg/kg o[t} oA e
2 A AeER] 58] giske] Tebuconazole¥} Trifloxystrobin®] 9FAA 7}el| f-8-8F 2}
B2 &89 F IS o= Asdr
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LC-MS/MSE 0|23t A|Y = Etofenprox0il CHst
MAKCH]| XE2AAMEM o1

O b L=

*

galgt

MEROLT St

AL Al SAelA DS Ashste] F7tll 2 FaE WY TR wiFE ] AlE
Slato] TEAA) Na channelo] Tofsh] AZALE Paske 25714 71 pyrethroids
Al SAIQ] etofenprox7t SFE o] AREEAL Qlt). HallE WAIE flste] AR Foke 2HEC
ZHeHAl HEE, fFedAldA A g Feo R IR ¢ =S RISV
(Maximum Residue Limit, MRL)}& A7ste] fsial it} AFoAM= fadAlolr sof &5
SIS ZsHe FATRE o) F5) BATA AMSAN s} bR 9
AP 253587 (Pre-Harvest Residue Limit, PHRL)-S AA3}aL o}t E A7+ A 9
FEAN TFE87IES ol e FAR RIr} =& AW F etofenproxol] thek AYabet
A 27 AR Fste] A FoF ARsl8TIE AAS HF VIRARRE &8skt &

L AR AR 22308 o], it Bl Ele] 3355 AL, T Feke AL T
= critical GAP9| 3|¥38l= etofenprox (20%, EC)E XA sle] SEAARE7 S w}

AT AlEe HE o AES 0, 1, 3,5, 7, 10 14430 F 73] A3t Als
AXEE sy AeREAAHLE QUEChERSHS A43te] A8k (Limit of Quantitation,
LOQ):= 0.01 mg/kg, Ht 3|58 B HloJAlee 37 = E(LOQ, 10LOQ B MRL, n=3)°lA
70~120%, FHOlAIG= 20% oJWje] &1-87Iell A e EAHE sl AP e SHE 2
3, Z7hE W= 27 219, 2.290 B 2,39, A 26 03154, 0.2942 B 0.26410] T

L) ?lﬂl av
&
By
u{m

FA(Key words) : A 781871, st AY, Pesticide, LC-MS/MS

AIAA} (Corresponding Author) : E-mail, hrchang@hoseo.edu
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Development of Isofetamid and its Metabolite Analytical
Method in Agricultural Products using LC—MS/MS

Hye—Min Gwak*, Ji—Yeon Bae, Da—Young Yun, WonJo Choe,
Gui—Hyun Jang, Juno Jung, Miok Eom

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

The analytical method of isofetamid and metabolite GPTC is registered in the current
Food Code(7.1.3.75). However, the pretreatment process such as cartridge purification
and rotary evaporation after twice extractions using acetonitrile is complicated and takes
a long time, so improvement is needed. Accordingly, to develop a simultaneous method
that is rapid and accurate for isofetamid and metabolite GPTC using QuEChERS method
and LC-MS/MS in brown rice, soybean, potato, mandarin, and pepper. The weighed
sample of 10 g(rice and soybeans, wetted with 5 mL of water for 30 minutes) in 50
mL conical tube was added acetonitrile and QuEChERS extraction salts(EN15662
method). After, the mixture was centrifuged and purified with d-SPE(MgSQO,, Cs). The
limit of quantification(LOQ) was 0.01 mg/kg for establishing the analytical method. The
recovery test was performed at the concentration of LOQ, 10LOQ, and 50LOQ(n=5).
The linear correlation coefficients were =0.99 with linearity concentrations range of
0.002~0.1 mg/kg. The mean recoveries were 79.0~119.4%, with coefficients of
variation <7.3% in intra-lab that was acceptable in MFDS guidelines. The recovery test
of inter-lab had performed at the concentration of LOQ, 10LOQ, and 50LOQ(n=3) that
were mean recovery in the range of 84.3~113.8%, with coefficients of variation <
17.7%. This analytical method can be used for the safety management of pesticide

residues in agricultural products by establishing efficient methods.
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M2 = Mancozeb?| ZIEEM

BS0ISHT SRR AMES
"SEfelm SYMHENS SRSt

o] A7t= W] mancozeb 75% WPe] A W3l w2 ZHREF HIlE ER11] $lsth]
) Sk Algselel ARTAl mancozeb 75% WP-S S008] 843t =8k 7E 02 40-30Y
7, 40-30-219 7, 30-21-14 A, 21-14-79 A HH o2 wde] xSy FF ofA Aarsh
F A e vds sl F8 § ARE vifskih vkidE A5 5 W] mancozeb
£ 2 Na-EDTA(0.25 M), NaOH(0,45 M) & L-Cysteine S ZF 1,000 mLo|| 5o 2A5 =
S 10 mL 37}8ke] 123 5538} F- acetonitrile 10 mL 2 dimethly sulfate 0,05 mL-S 715}
e FE38ke] F=A8)sE T2 4 g MgSO4, 1 g NaCl, 1 g Trisodium citrate dihydrate, 0.5 g
Disodium hydrogencitrate sesquihydrate s @il J& FE3139E FE82 A8 5 45
o 0,5 mLe} acetonitrile 0,5 ml& E3Fs)aL, thAEAIQ] ETUS= A& 50 goll methanol 100 mLE
Arkstel 718 223i5ch 2B A% i), 553 5 mathanol 100 mLo] 813He] J5]
0.5 mL2} methanol 0.5 mL& E§8ke] ZH2}F PTFE 0.2 #mBHE A7t & LC-MS/MSE #2493}
9t} Mancozeb$} ETUS] Ae3HAlE= R5F 0.01 mg/kg ©]em, Wde] mancozeb®} ETUS)
8-S ZH7} 103.8-112.3%9} 76,2-100.5%% d5stgon, wE £ mancozeb HIR-FERS
40-30 A2]7HollA 0.14 mg/kg, 40-30-21 A2}l 0.32 mg/kg, 30-21-14% *2}7HollA] 3.52
mg/kg, 21-14-79 Ael7rollx] 28.68 mg/kgo| ATt W] ZhFke HF oAl A F BAF S
2 e Z0 R Alsdn)

F4e] : mancozeb, FEAIS}, QUEChERSH, ™Y, sl 4

ZA} dgkA] @ E-mail: cococohjk@naver,com
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Phorate®?} Fluopyram?| EQFf Tk iinl Alxzo| of3H

LR, XS, 270N, OLAE, HslX
SEXSY ISt Nttt

Phorate$} fluopyram®] E4F T 47 W 2H=29 o 5o RIsk] ffste] Al &k
2 Bl ZHOlE 5% YA SFI 7 40% W3S FRATCE 247 4.0 mg/kget
0.6 mg/kg o] =% Aefeiltt. soF 27| 68Y F FFE AAfskaL F4 F 20, 27, 340
58 T 910, B EURANE A 45 R 128] AHEIslch ARl 4
e LCMS/MSE AR, BHUPE -8 3 ZSFHET phorated] 2 HHED 55
23tk EYF 5 phorate®] ZHre2 28] 79 ¥ 0.02 mg/kg ©]dk= 7H4x8k3]al, phorate
oxon¥} phorate oxon sulfoxide, phorate oxon sulfone] A4 0.02 mg/kg H|TH] ST}

¥ % 79 "rFHEQ] phorate sulfoxide®} phorate sulfone?] #Hil BAE=E A 1449
217} 1,46 mg/kgT} 0.47 mg/kgo|lom F AR Z17te] W= 1597 13d0) STt 235 Aul
J3¥ 2] phorate sulfoxide2} phorate sulfone?] EY 5 &= 212} 0.033-0,086 mg/kgT}

.007-0.013 mg/kgeI AL, EFEY F Fe= 247 0.3-1.1 #g/L9} 0.9-1.5 pg/Lo|lom, 35
% phorate®] | FHFFE 0.002 mg/kg oJsttt. 45 Aui7IZE 5k fluopyrame] Ek}
EFEN T 2 47 0.30-0.40 mg/kgt 1.7-8.8 pg/Lo|1 o], 45 F fluopyrame] 7+
S 0.039-0.058 mg/kg & & APf7IZEe] Ztol wet Skl BRoISIT) ool Ak B
FE T FRIEL I FE e oBe] AFugel i AT vt dast
= ARtk

N

4
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2OISIS7|(HEIZE]) MXE Al M= Aol wE
OlAl &=7|, &0| AR = tricyclazole?| Ztg 24 H|w

L Al, 3F, 2 7 5 1Pl 1F
< A3 ek oJdl FeF FRIFFV|(HEIFENE o83 woF ggatare] 297} Sofufal 9ot
A A vlgtel] o3 T FA]9 HI =R FoF b ThsAde] AL itk webA] B ATt
£ Fske] HlAk A S13F A2 37l wE o), £7], @r] AR - wicyclazoled] 37 FF
< HjAEIt A1 e A5 FkE A Aleie) T AT s FEEle seste s
ZAEF oM, A1 kA= tricyclazole 8% WFFIIAIS ARSI ZF AelTe suf) 3)Xs A
Mo]] HZA| LES46 (A), Laytrone (B) & A2HA| n|EZsH 22]7H(C) <} tricyclazole 8% WA 31415
10, 78] 3)AJ8k Abz el H=A] Gondor (D) @ A2 WE3F HelHE) 2 AT 212 1w
3 m, HI3I&E 11 kn/h, EETF 13 ml/s9] 7o 2 obdARg7|Ed| we 33] §-3-2HEsloit)
Z27] FARES BRI 8l HE AE F 09 Aol MRS bl A Hx $ 2SS g8t
of ojat gl E7|= vhro] st Al 87] Alge] tHrEs sk flal FrESl 21
zbol] AEE FEBle] A Hx F deS gl AR Aujste] i & AA2] HA7EA|
-20° €O 2= WE Haslelty R S8 $13k APHSIE 1.25-250 ng/mLe]lom, A
w2 AR E 0.99 odolde olat 7] AlFollA ticyclazoled] it ZHFake Hok
ZANA A, B, C, D, E 282} 1.47, 2,19, 0.45, 0.52, 0.40 mg/kg(]2h), 4.03, 6.52, 1.00, 1.41, 0.67,
9.03 mg/kg(E7N)o1Atk. A3 T 7 A, B, C, D, E 2}71 1.64, 2,54, 0.48, 0.67, 0.41
mg/kg(©]2h), 4.75, 6.10, 1.07, 2.06, 0.86 mg/kg(E7NZE, F X3 B5F A& 71t A2l
A rRe] S7keke AR BOlth dn] AR T Ho AR FRF T A, B, G D, E
232} 0.06, 0.11, 0,02, 0.02, 0.02 mg/kgo]™, A EA M= A, B, C, D, E Z+2Z} 0.11, 0.18, 0.03,
0.05, 0.02 mg/kg2 A2 ARg Ao= =8 oA Uelli= MRL2] 0.7 mg/kg P|WEe. 2 HEER= A
= RIsISlLE =85 o83 iy WS AR HEstex S35t B freaelr s
K o ® YT g QS Ao® Alsdth
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Chlorantraniliprole} Terbufos?| EF £tg EMa} AF=20| oM

Chlorantraniliprole¥} terbufos®] B & Z-F 54 & ZHE-29] o8] S BRI5H| 93}e]
A 3R 742ER| o)A chlorantraniliprole 4% <38}A|9} terbufos 5% YA1S 10 m® 2] Z|2]7-ol]
22k EAROR 0,15 my/ke, 18 mykg S50l HES Ak ob Azl 652 F A
2 Hd WS 3 H S ARSI, A4 F 20, 27, 4Rl AFE 27A kI
EY Y B AlEe o w0k AAA st WSk Y SRS 98k 54 s Aj3et
ot EE AlEv LOMS/MSE #Asl3om, chlorantraniliproleﬂ- HARHER] IN-EQWTS,

terbufos®} 8.tk 5ol tiste] 1% oF 228 aEglt). B 5 terbufose] ZHF4R
& A 3% F 141 mg/kg T G52 A X*oﬂ 0.001 mg/kg kO 2 ZHA51ATL,

terbufos sulfone™} terbufos oxon sulfoxidegl Fas== 247} 0,015 mg/kgd} 0,052 mg/kge]
o} EoF = AAJTRo] Bl terbufos sulfoxide@} terbufos oxon sulfone?] Hil A= 22
3ol 2kt 0.86 mg/kg 0.23 mg/kgo]| O M F A 2] W7 24945} 250] ek A
= A 717 F2] terbufos sulfoxide®} terbufos oxon sulfone®] B 5 F=& 28} 0.057-0.099
mg/kg¥} 0.013-0,025 mg/kgo| AL, EFEN T s 242 0.5-2.8 #g/Le} 0.1-0.9 u#g/Lo]3]
o A F terbufos?] AA| ZHFERE A =6EA(0.002 mg/kg) Hlwo] itk A5 A 717 52t
9] chlorantraniliprole¥} thARHE IN-EQW78e] B & AR5 22 0.07-0.08 mg/kg™}
0.02-0.03 mg/kgo| L, EQRgNo] AFrFe 7247 4549 pg/Lo} 0.1-0.6 pg/Lo|om Ak
== chlorantramhprole«] A RS 0.007-0.002 mg/kg FEO 2 2F A7) wkt 7HAask
A Hlth AT AT FH] NS o), B} EY B F AP R A7 B
s} o) olgate] AueAe] U5 o7k DA Ao PRSI

rr

(e sorarere) [EIERIN



<« 120241 (M)SHZEoAIEI] HII58 Y AACEUED

\_

p P-032>

L o = A=H| Acetamipride] FEEEM

1* 22,3 = 1 xA1,2,3 s11,2,3
A", ZXPS, SR, 2us2C, 2as
"HIFCHS R B SR
RIZChStm ofHrl - HHAHSRHXI2MIE]
3X-||7<EH3 S AEHATHO P A A

Acetamipridi= neonicotinoid AlY 25A| 2 AAAGERD 840 Atke Faf 52
Do A It Aol WS FAE U, ISEF 59 Al AREEaL 9;\'3}. £ o= A
Aef =y I 2= acetamipride] ZHREAS ?ujé}@] T FETE A ke Slg
71Z2A 8 S SEskA F3EEItE Acetamiprid ZHFRRS AlE A (acetamiprid 8% 73FA)
2,0008] Mg o]l FetdE 7IEo = 043 74 23] AR F 04, 7Y, 149 # 21

o] AF3IIS w &3l AEE o2 B43IT) =49 acetamipridi= QUECHERS kitZ 9]
|2l = 2 AABICeH, LCMS/MSE o83t Akt T2 fFade 2714
(0.01, 0.10 mg/kg)e] 35&-5 A8t BrletelaL, A ] A= 0.01 mg/kge] e
n e BE WEe A7 84,9133 B 93714 3% BT FE 398 W91 70-120%0)
E@Q Aot oA x7] AlETE =49 acetamiprid HUIRHRERE HE oA A $ 04AF A5
A1 0.16 mg/kgE 7P A VAL, ARto] AdEkeE Zaste] 7UAE AlReME 0.14
mg/kg, 1492} A|8AME 0,10 mg/kg, 2142} AlFXE 0,09 mg/kgo 2 Yepstth wabx
MFDS®] fAb 42HE F QY9 acetamiprid®] HF8]8710.6 mg/kg)el <Aste] & wf,
acetamiprid 8% F3H= =Y 8 79 A 23] AE7A] QB Ao FEE I
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EoF EMo]| = Phorate Sulfone !
Phorate Sulfoxide®| & - &2} EM

Uz, ZIEHZA  ZIMIOl Anirrudha Sarker, Z2El

SETSHE IS ZTIRsEg

Phorate= F2 YA FHi= B Agshs F7190A d5Aloln], EFIA sulfone}
sulfoxide Feje] tiAFEZo] Bdt) o] M =dEe Elgeitt S40] S7tehe 3k
E4E 27 W@ BEY 5 23 3 gk vhsAe] o B e o miRjgk A
ojtt. wEhA £ AFtelAE Phorate YAFEEES] EY 5 7 Fol& dEslaL A3t wietks
AFRTA ol T F 2 5AS A0k AJRo] ALgT B Al Esle.
FE2 SAARE OCED 7lol=2R] 106& £58te] F38litt. B4 & thrl=dse] &7
F2e LC-MS/MSE o]-83}3it}. Phorate sulfone ¥ sulfoxides] B9 S2-58 ZHzt AR
21.8% Bl 14.4%, Y& 28.2% B 17.9%0] 101, AFFER T o] F2E diz s =5k
t}. o] IS o) ArollM &l RERHE Phorate®] FERHEAIYE B FEIA ZH 41.0%
2 60.0%)3} Hlulshd, iR Ee] B FAES A8 v Ao R EIEIY. s
o] Bk @AhEe 77t AR 53.1% B 74.9%, FE 56.6% R 77.0%2 FeFEo] vl3) 26 o)
R = AR EIHSI o]2g 23 A¥h= Phorate AHEEES] B YAkt A5
o] Wi, B 5 ol s AEA ST o] FX0] 5 TFeS 2t 2o Hokit) e
L Phorate AREEES] AeHE o] $A 78S flEli= F7H% 84 RS54 77F 28

Ao 2 Azt

’

ot H

Ahejol: Phorate, phorate TIAFEZ, Febt
9= #} : E-mail, shewaspretty@korea, kr
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LTSS AP & AAVIXIRN(xE R Dol chet

sxEss 53 o

SAEIEE 34 B BAR0] EEEE A S = e eakE SAR R kst
sh= AL onett HrEokEAe s ARde Sl F =
RsoRie] B4 95 A, A T 5

4 8 AEAge] aqrdnt SAESEE A7 ITEC Y3 BAH eRE Haslskal 41F
sofar] 98] AR oo s FAmETAskEl] FeEn Yk eh} ssHolel

AFE31= ISO GUM(Guide to the expression of uncertainty in meassurement) 98-3 7]4ke]

4 SAESNE FAAES I 5 At vk Zivksal Bakeivhe ©e] itk webA, A
9 4L Fol7] Sl 2T 34 WA asEe A7) Wask 2 Aol
ZHEek HAIHY 5 ks SRR Q1S Al A7 AR A e 28
A5 2hEste] 1Has) ATHE S 712AEE SHetaa) stk ARt B 7 S
Shee] £q Qole FEEE, AR, AN 9 A% 5) 9 RAg SRk

I
B

(=)

M

=2

=i
-

=

=

%

—W oX, rﬁi

i o M

-
otk

)

o

rd

Ko
ey oox

1

=
AFEA7) 59 Zom aldnt o] T A7 T SAel Bol ARH= ¥sla Ale
et SAHESE e BN 2l Aee] SRS tkEs fs) WA, 2= 3 =9
BPAFE Bele] BERIE U JUiBFRIE N5 st SUS He] §
& Asto] AREShs A, A2 S8 AR W 2 B3t RSk Aee] AT, Bl
o] o5 & BT AR o' IRIHNI o= ARV N BAshs B8
ssle] A48 Balso] B AL AHgIE Ao ALY + 8L vEa T
A7) SAES =L HE R A Al vAs S ges] getslr] fsiA ve
= O]

o2l

b1

_q

Alof: IEehtd, S4=3 5k, ISO GUM 983
A=} © E-mail, shewaspretty@korea, kr
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Study on Behavior of Phorate, Terbufos and its Metabolites

in Various Environmental Soil Conditions by using Soil Column

Aniruddha Sarker*, Se—In 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

Pesticide leaching and distribution in the soil layers was influenced by various factors
such as addition or removal of organic matter and irrigation water. In this study, the role
of organic matter removal by H,O, treatments and two different irrigation rate such as
5 ml/day (recommended rate) and 10 ml/day (double rate) was evaluated using a
laboratory soil column test. Briefly, two sets of columns used, one control and one
H,0,-treated, with two different irrigation rates during leaching and distribution of
phorate and terbufos. This 30-day long study found that phorate and terbufos were
mostly distributed in the top 0-10 cm soil layer of columns. Additionally, no pesticide
was found after 30 days of leachate collection both for 5 ml/day and 10 ml/day irrigation
rates; trace amounts of phorate (1.3 pg/L to 1.9 pg/L) was detected only in H,O,-treated
soil columns compared to control. On contrary, terbufos levels ranged from 13.9 to 29.9
ug/L in control columns and 6.7 to 15.4 pg/L in H,O,; treated soil columns, respectively.
The removal of organic matter in soil column by H,O, causes persistence of pesticides.
The transformation rate of metabolites from parent phorate and terbufos was higher in
control compared to H,O, treated columns. In conclusion, phorate and terbufos was
restricted within top soil layer (0-10 cm), with a higher levels of metabolites in control,

and no pesticide was found in leaching water during soil column test.

Keywords: Pesticide leaching; Column test; H,O, treatment; Irrigation rates

Corresponding author: E-mail, shewaspretty@korea.kr
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FZEoHEA HEHE|0| B85 Y3t
FBEOF HMS OIS AR MEWY 7

1%
N
&

=
HEAAY Fede]e] Fado] AxHAL Utk ek ArdEe FEE
e AR 7S SIsiAE 15O 17034(EFE2AD
£l EAAETE Fesdit) 2 AFeie sk A
HelE 913 s THE 248 PlF AR AxTlss 7idetaa) sidlnh Alg AlxRE
flete] FFE vRfskaL blandingdt The, A4t EF 7% (Flonicamid, Chlorpyrifos,
Dicofol, Fluopyram, Chlorfenapyr, Fenarimol, Cypermethrin)¢] EF8H8 0.05~0,.15mg/kgoll
Feh= T2 Aefstal oARFsRF Bt A4S eI dEske S Alss A
100 g¥ Aopgol AEaidict Axd AR ASS A8 TR 1070 28-S 417835t
AFEOREAS ST, FATETA 150 135289 BAA) el whe FAHS Za
o, I A AEH W BFHAHSWE 0.00314~0.0359301 3L, AEHIH] BFHARS)E

~0.027300.2 A Alge) BoF S0 T AxE Ao WAL, w
71e s W 2 WA 8zt 33 B4S Segek Ay, Al =
PR Ao 8 UERdtE 2 ATtollA AlRd e E48 PlS AlEe &

o 5 3le Aow wuE,

)

Mk

o

o

A1} Ak, SRR, LR, 150 13528
A=} © E-mail, shewaspretty@korea, kr
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Phorate 3 CHAMME 552| &5 Il EY & IR

4

F71A ASA R B oS BRIk 2 ARHAL Sl= 5] phorates AFEIT} 98l
E£a o] slom Af 2HE A 5] HMe7F Hol wo] ARgskaL lvk kAN, 2 50 terbufos o}
ClEo] phorate®] ZH+ 23 F-A3t Fhkao] Bol WAEHIL vt webr, £ 5= phorated] &
F ARFEE Feteto], FAY TS A0S Faurt s1elth A9 s 2Kphorate 5% A1) B
ARETIE6 kg/10 a) 0 2 35 A2 A B 3} AElatalon, A% 13] A4X 3 % 23] 4o
e HRFEE Bttt T 2 ARSI H, A o X 4 09S TR F
163)(1059 2b EY AsE AFste] AAAR] J7dds RIskrh L A3, A% 13] A3 A
2l70) Hal FEEE 5.64 me/kgol Ao, 1059 = 0.04 mg/kgol ek, WHHe| $IF 23] AE
& HTE 105 =] 0.76 mg/kgR YRt 1059 A} 7IEo 2 A% 28] Axgh A2t 13
A AR 19v) =0T A% 23] A Al B FEo] He tHrFdel vElt BE A
TrollA phorate H8}gHES] W)= 8.5~16. 192 Yeh} wad] ass 2e BRI 4 )
Wil wsighEo] whEA Hasss v g e sulfoxide 2 —sulfoneo] S7Fah= o] VRS
o} YR] 3321 —oxon, -oxon sufloxiders Z7]d|9F 7E%]9] oW, -oxon suflone?] 79 EE A&
oM HEHA F3h. o= JMPR Halrol iz 9fo] Asfel o] yeht, 2 G- A3t Bk Ao
2 3t HEH 0 105¢Y AeMe 95 13] X AelTrlres Eslghee] 8% F<ro R s}
™, —sulfoxide 15%, -sulfone 83%= E-FE3FHT} Phorate?] 7% —sulfoxidedl| 4] —sulfone 0.2 ¥ 3to]
e Zo = vERith vhHe] 1% 23] A Aelere BslghEe] 300 TEo R ISP, -
sulfoxide 25%, -sulfone 51%E HE¥E3Fe, 23] AEL R Q13 FF o 82 H3lgHEo] BEH]go] 13] #|g]
Hop gz o2 £ Ao R veiith kARt 13] Aj2je] Tt o] —sulfoned] =& HER £
st whEbA, phorate E3hehE- EGA ZhRAdo] WEAINE dibibze] tiR-E ARshe Ao R
Hepe, 95 AR 35t SRS EY T FHo] He Aer Hth

Keywords: Phorate, W He, B ZHRHd
Corresponding author: ], sanghyeob0105@korea, kr
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Terbufos H CHARME 552 & Ml EY 5 TR

OIXI", M, HslY, BXI&

TSRS FREEHLL}

Terbufos= F71A AFAIZ AMWILPE, g7dobs], WS d 5 B a5 A A= A
|HAL Atk B sllT BRIk B2 A Ao Bkl AxEd F719A AR AFE
47} SekaL, SaAe] o AE 2He 9 ase] Me7E Wol wWol ARSslaL vk sHA,

£0] terbufos ZHF7F 23 FAS siheo] wWol WAHAL vk whebA, 2 A= terbufos
Z Q% AT SAE w4l ﬂﬂaﬂx} terbufos 51 tARhe 53] B4 & ARFEE
oI5kt A8 FoKterbufos 3% AN QEAAME71Z(6 ke/10 2) 0.2 5 A2 d B9k 3}
A apalon, A% 13] A B A5 23] Ao wE RS vt T 2 TAES
FPstAoH, A oH X AL 04E TRKEOE F 163](105Y 2P EY AlEE AFste] B4
o FFEE I8t 1 A3t o5 13] xS AelTe] Hal s 4.93 mg/kgol
o1, 105¢ 2olli= 0.13 mg/kgo] Ak wHAd) A% 23] A3 A2l 105Y 1ol 0.37 mg/kg
2 UETE 105¢Y 2} 7Eo 2 A% 23] ARk At 13] AE AeetET 2,80 E38ktk
RE AglFrollA terbufos RSFeHES] W7 5.7~11.99 = veht wEA] Zhase 21s gkl
il owq Hhdo) melghEo] mhes] THake v gIARHE sulfoxide 2 —sulfone®] S7}
sh= o] YEtT) v R] 3321 -oxon, -oxon sulfoxider= Z7]o9t AEEH 0™, -oxon
sulfone®] 784~ B A=A HEWHA] QU] o]= JMPR EaAofX = $]o] Ao} ho] v}
L, £ 9 A3t BFEEE 2o s dekdr: HEH O R 105Y APl v 13] 2 23] A
2T BT BSIRME 8~14% 0.2 B —sulfoxide 54~69%, -sulfone 30~39% <02
Zank webA, terbufos B3FHEE EA JFAdo] AR diibEe] g JRske
Ao 2 Vit

Keywords: Terbufos, tIARHE, B, ZHFoR}
Corresponding author: %3, sanghyeob0105@korea, kr
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LC-MS/MSE 0|2¢st 20|, Z&=0IA{ Florylpicoxamid2}
CHARE R X12485649 EA1E SE

DIMS)*, o[xHZ, oI, ABE, Z=X|0|, LSEN

—_

U F8 FAHES PLS(Positive List System)A| =S Agsh= L& EURHATH} Zero-
tolerance & A|&eh= Hl=, thvko 82 FEHIL glon, F 57| At sk A E
< B3P $lEME AEH o2 LEAL Q= skl sl B 2] S| Alé A
A A He 49 3ol a9k

20219 T5 5K Florylpicoxamidi= BLTe] 35 A& &2 ouA] AdS wsfste] 2
T B35 el 42T Picolinamide AlE-9] w2ko 2 BxW, 7} AdlgFsgo|w |
el 2o], X, 33 SO ARSHAL Qlow, ol B A5 adp} ook S AR ST Al
1=

FHZ AAY 75 SEAME T sofe] ASHAL lo] £ deMe fElvEr R
= F59] 99], E%9f ARE-E= Florylpicoxamid®} thAFE-ZQ] X12485649 5k tfgh B4 HS
geete] il 2 5 Y o welE dslslaat R E

Ao 35 2 AAHS QUEChERSHE ©]-8-3F31aL, LC-MSMSE 7|74 aFalet. 41

AEFAE (0.5-1.43)ug/kg G0l al 4] A= (1.54.3)ug/kg 912 vetor,
2JRe] AL (1-100)ug/kg B IA R2)0.99¢]120t} Florylpicoxamide] 3482
AT E(10ug/kg) oA 107.6%~111.9%, F 5= (50ug/kg) oI 102.1%~115.7%, 2E=(100ug/ke)
oME 98.8%~116.0%2] o] aL, TIAHEZS] X124856499] 3|82 A= (10ug/kg) oA
105.3%~116,0%, Z5=(S0ug/kg) A 104.6%~116,2%, I§=(100ug/kg) ol = 105,1%~
117.3%2] F=Eol o, 2 Ade] AFHIEFHARE 4.6% o3k 20% o|Wie] 71Es W3kt
B dFE 53] QuEChERS HAZe} LC-MSMSE ©]83l Florylpicoxamide} TAFEZQ]
X12485649 ko] EARo] THE SAREAOE A8 7Fsdhs eRIslen, =il 2 & &
AHE QEddE] Ao R o 88t 4 SlE ZoR Y|ddH:

Mo
e )
)

o
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Quercetin®| B HEMSY WRIHS U FEL}

Gram-negative T2] Xanthomonas campestriss= 9|5, SBl5, 2], 3 5 tjoksl 2HEof|A
TS ks Ao & JsiE fFdelAnt, AA) v H225HS BAls] Sl
SE35 o7} glo] WAt olee AAo|th Quercetin b}, ERfE, AU S tloksl 21E-0) 4
8k flavonoid AJ¥-CF X campestris, Escherichia coli®} Xylella fastidiosa - TF33F 19|
3k grEdo] BauEon, B3] X campestris®] 739 9738 AxtEAdo] EelE it weh
A, & A7M= quercetin®] H245Ho tigh ofa B sigo] vl T AR5 WS S5

N5 Aener vhg| o 24 S8 7F5AS SIsT) kg rle GHT| oldo] HjEE o
GO R ANEFIOH, querceting A EskA] @2 AT HMSH oHFES 32.5%0]3
3500 mg L' querceting He]dk olzo] wjFolre Hemgrgo] 15.3% W= o] 59,1%2]
A7} BRI Quercetin®] S1Zo] HjE: 5 25 wHE71= 500 mg L, 1000 mg L A2} 7]
A 22} 10899} 9.94 & YRt vl A2 WA Al FaAe] 5 A0 R ASHUT

jas)
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GC-MSE 0|2%t Metaldehyde?| 241 'W2|cj|o|M

S50, 9EY, SEE, MO, £X|F, Wt S22,
- - - - - P
Z5lT, Ak, 222, olslg, a8 F, AE¥s

Metaldehydet= acetaldehyde®] SHA|=A 5837t glon 53] dAls= (WEgo], &)
o], 7|} B o &3} v} Metaldehyde= t}st A& (pellet, liquid spray, dust, granules
9] A 2 Feko 2 dujEa gtk MetaldehydeE A QEA 2 AAQste] Dz WAA
Ao =F  (Pseudokirchneriella subcapitata)S A Q&) A52)0 2 72417t eZ2A 7Tk
B AFoxE AR7IRE B9t ARE e S Metaldehyde?] F%=5 #2418 913, GC-MSE
ol-g-ato] EAW Wejdo]ids Sl s A AAAS HS kAt ekt Metaldehyde]
precursor ion 176,201 product ion & 45.05 ©]-83ke] AwsIT) We]yo]X 5 5o
A, 24, DA, A, AR, ASIHAIE FBsiolth A4 Al 29 0.1 ~ 10.0 mg/L
oA 37144 (R 0.99962] A= Ao AH3Hgo = 2@ ZKrelative error, RE) 4.40 %
0.5 mg/L), 5.98 % (5.0 mg/L)E AUt AL FNEFHA} (coefficient of variation, CV)
1.46 % (0.5 mg/L), 5.02 % (5.0 mg/L)e] A5 AUt A Al Aol 71&7] (slope)&
npgre 2 &3] (Limit of Detect, LOD)= 0,008 mg/L, &38| (Limit of Quantitation, LOQ)
0.023 mg/Le] A¥E dglom, Mevo)d Ald 23 25 A3tste] el &41H-2 Metaldehyde
& Asld Adde HASsiin

Key words: Metaldehyde, Pesticide, Method validation, GC-MS, Growth inhibition
Corresponding author: ¢jh2378@keco, or kr
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LC-MS/MSE 0|85t ZAE & Mepiquat Chloride A& JHM

ST B2 5 mepiquat chloride 715 23} % SRl i} dxg] spo] Batefal
AEFAE PLS 7|55 nISSehe 2o oRaebdA ol iAlE &8 mepiquat chloride A<
21&3HA] AdtaL B i Foxjo] dhgelel &gkt shglvt tiE sAkE(Ev], 2, o
T, 5, S 1% EEA T s0% mieke g0 7 253 5 HIB J[ERA 2 A5
o] LC-MS/MSZE #-443159tt, LC-MS/MS 490 2 Hish= vjdavts aefste] mfjd B4 A%
21(0.0002~0.05 mg/L)& 2HAstAor, AHe] AFAFR)E 0.9 oo R =& Ax4s
e e 9 WS HSsk] S18 gkl Rl 106N, Al S0l ol
AFsh= =5 APslal 38 AAS 3 23 H BT 73.2~116.0%, FHETHAR=
8.200 MREC. = WEpko ], Ao ORIz “AE-S A1 i BeEAlel] A’ Tfol=
21R1(2016) & WI3HS ERIBHATE AESIsig R | thgste] =5 AlFHES JidEkaL a8<l

AAHE vhERRe 2 R T RS A% AR 287 Alolzl Ak dn
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Monitoring of 510 Pesticide Residues
in Agricultural Products via Domestic Market in 2023

Da—Young Yun*, Ji—Yeon Bae, Hye—Min Gwak, WonJo Choe,
Gui Hyun Jang, Juno Jung, Miok Eom

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

The utilization of pesticides is steadily increasing to enhance agricultural productivity,
while nonconforming products are gradually increasing due to the misapplication of
pesticides and variations in pesticide management systems among countries. In this
study, we conducted to investigate pesticide monitoring of domestic distribution
agricultural product based on 320 agricultural products using 510 class residue analysis.
The agricultural products from 13 regions containing Seoul was pretreated by using
QuEChERS and d-SPE method and then analyzed by using LC-MS/MS and GC-MS/MS.
The residual pesticides were detected 146 samples (46%) in 320 samples, including 21
of grape, 21 of peach, 15 of pear, and 14 of lettuce, 75 of other commodities. No One
was exceeded maximum residue limit (MRL) and the 93 kinds of residual pesticides
were detected from agricultural products. The most frequently detected pesticides were
dinotefuran (33), pyraclostrobin (32), spirotetramat (19) and azoxystrobin (18). Our result

showed that continuous monitoring of agricultural products is necessary.
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QUEChERSE 0|2st £4K2 & Cyromazine A&l JHM

2, AR, 0142, HrAdt ojx0l, ¥ES, ANl
AIZOIUFFOIHN AlFOUZUTHEIIR AlFRHI R TRSEut

SR PLSO] tiRjste] Zgsof R E Astebr] Sl A Wl =% AR 7ol
dgslt) Cyromazine2 @8 2E33(7.3.2.4904 F2 2L AA ) && Y A8 T A
o] ERtslal FARE 28 ¥ HPLC-UVDE 498kl 9lo] & drollr] Al - Jesh A/
o= JWdstaat dt AAY] = B8-S #ol7] fIal 1% oMHEAR ] FHiE ACNDW(7:3) &
& ARE3le] %3 & QUEChERS(Quick, Easy, Cheap, Effective, Rugged and Safe) AOACH
o2 Fufslsitl, AAl= MgSOs, Cig ® PSAS o]838ke] d-SPE(Dispersive solid phase
extraction) 0.2 A @ of¥lste] LCMS/MSE E451= Al 2 7Aslt) Al 8
A AT Ui (&, A, & A, ek AS e R sislen, Ao 2ASs
(R)E 0,99 oPde g =2 A4S Yehliit), AHRALOQ)E 0.01 mg/kgR TRIE e v
3F5EL 10Q, 2LOQ, 10L0QY ZAe 2 BAEt 1 Ay} 3482 70.7~116,1%2] H9)
2, HolAIF= 9.9% ©Jsk= YEREO ™, CODEX 7}0]53}01@01)5:;( CAC/GL 40)3} ‘AE = A
Ay i B e Alol=eR)' S vEske Slalelr) AR AREe Ve AR
oh 84 ARE B Ao ARES {aARom FUS AU T Qo] B Fel
FEHE S4Ee] Ag3je] a5} drin] Tojd Ao W)

rO
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The Influence of Insect Growth Regulators on

Soil bioindicator Species, Yuukianura Szeptyckii (Collembola)

Yun—Sik Lee*’1’2, Jimin Shin‘, Jeongwon Choi', Euniji Lim'

1Department of Biology Education, Pusan National University, Busan, 46241, Republic of Korea
2Institute for Future Earth, usan National University, Busan, 46241, Republic of Korea

In this study, the toxic effects of three insect growth regulators (IGRs) - teflubenzuron,
fenoxycarb, and tebufenozide - were assessed in OECD artificial soil. Two tests were
conducted: (1) a reproduction test using Yuukianura szeptyckii under two exposure
conditions and a new surface contact-only method using compacted soil. Several
endpoints were examined after a 28-day exposure. (2) Additionally, some endpoints were
compared with the results of a solid leachate phase test using Microtox® to investigate
toxicity changes over time. Teflubenzuron, the most toxic chemical, exhibited high
toxicity across all endpoints, while fenoxycarb showed a notable ovicidal effect.
Particularly for fenoxycarb, the toxic effect decreased over time. Tebufenozide showed
relatively low toxicity. Comparing results between the ISO standard method and the
surface contact-only method is sufficient for tracing specific toxic effects of the test
chemicals and providing additional endpoints. These findings underscore the importance
of employing multiple exposure methods in ecotoxicological assessments to evaluate the
environmental safety of IGRs and other chemicals accurately. Further research is needed
to refine testing protocols and enhance our understanding of their impacts on soil

organisms.

- This research was supported by Learning & Academic research institution for
Master’s-PhD students, and Postdocs(LAMP) Program of the National Research
Foundation of Korea(NRF) grant funded by the Ministry of Education(No.
RS-2023-00301938).

(A SH25oparete



<« 120241 (M)SHZEoAIEI] HII58 Y AACEUED

\_

=»

SN2 Lemna Minor AICHHHQF 2 MEXSHAIREH 1=

SO} AT A UL 9 MBI} WS S o8 R Bl w5 & vk 7H%Lﬂ‘*
& W FANER DA BISL Jov] o] i ST W A EE

ARSEDL Qltk webA] EFSA9} EPACIAE skl theh 194 84 SJal/ 337 kA S70-2ldt
(Lemna sp.) 5/3& H7FslaL Qlom IujolM e 2= 28] H7lellx o]& HBrtskal vk
B Tl A= OECD A3 7ho]=aRI(No. 221)dl| W} Lemna minors ARt Z7)F-2l5t A
tiefek 2 okAUIET AR AES 33U, Lemna minors SF=AHESATY AEAY
AlEfoflA] Regrigton | E 12120 X150 x Smm)ejx] Wittt 25 2442C, 2o
6,500~10,000 lux Z1& A5k 2™ vfA|:= SIS(Swedish Standard) BJA]S AR&3}9IAL vlA]<]
pHE 6.510.28 A3t 57 Aldil e 18 5, o 2~41E 7L = STt 22
UsS TERIE At o)F 42k & o) ghitwke] o7i7E WAl ERUE FYste] 5789
AP 2 7Y AES wEsiinh w3 9lo] 4t ZT]|ETE F uirt B vizRAREo]
B 51,7240 = YRt B 0ARE vtke g Al FEA TS Feklth Fddix
3,5-dichlorophenol & AN A1ES Y3t ZI} Lemna minore] 799 Fat AFE L 489
gk EGso> 242t 2,12, 2.04 mg/Lo|Qith &% o] 175 vpo 2 =] 559 A|ZA] gk
TR AR =4 B 1S Aol

-

_4

il 178 QEOETITEAT]



p P-047 > 4

Metaldehyde?| EtZX=(Pseudokirchneriella Subcapitata)
MEr Ml Hek

2521, HIEY S2H ZCk, Hes| YuIR oFHH, A=),
AL, &X|Y, wiAHl LEX XS

Metaldehyde acetaldehyde®] F@A2A FZaI7t Qo 53] AAle=H(ULEvo], &3
o], 7|e} E=-H) ol 237} v} Metaldehyde= ThFsl A& (pellet, liquid spray, dust, granules
Y A ¢ seke g s vk B ATl MetaldehydeE AlFEAR Ad7gsto]
OECD Guidelines for the Testing of Chemicals No, 201(Freshwater alga and cyanobacteria,
growth inhibition test)$} =838kl ILA] A 2023-19% 3FeHEZ L] AlEHPH| sk 14 A 3%+
18} G257 AAAEAIR ) wel A8skg e, Z R Pseudokirchneriella subcapitata)S A&

Aol Ao g2 72ARF =E3AA AFAEE 2 oPdSe #E AT sEAAAES
S a1 55221 100 mg/LollX] HF v AAE] thak Aal8o] 52260, &) 2J3F As)Lo]

683%= LERATE o]e] AAEEE 100 mg/LoA SHAINES sttt A1Eas) et A

ol tIgk A& (E:Cso)TF G801 tigh Asll& (E,Cso)e] WHrddFs=s 242} 100 mg/L o

] Jal, NOEC 100 mg/Le} LOEC 100mg/L ooz ZAmch ol9} e Ais Ea
Metaldehyde:s Z2F3A A189] Huswe] 100 mg/Lolx S40] ¢l Ao wighdr)

Key words: Metaldehyde, Pseudokirchneriella subcapitata, Growth inhibition, Pesticide

Corresponding author: ¢jh2378@keco. or kr
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Molecular Insights into Honeybees (Apis mellifera) Development:

Transcriptomic Exploration of Larval to Adult Transition

Bala Murali Krishna Vasamsetti, Kyongmi Chon*,
Juyeong Kim, Chang—Young Yoon, Sojeong Hwang, Bo—Seon Kim

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

Despite extensive research efforts, our knowledge of the molecular responses and
dynamics during the transition from honey bee larvae to adulthood remains inadequate.
In this study, we conducted a comprehensive analysis of the honey bee (Apis mellifera)
transcriptome at two critical developmental stages: the 5-instar larvae (LAR) and the
newly emerged bees (NEB). At a fold change = 2.0 and a raw p-value <0.05, we
identified 3940 differentially expressed genes (DEGs) in NEB compared to LAR. Gene
ontology analysis revealed a predominant localization of the DEGs to the mitochondria
region, with molecular functions predominantly associated with transmembrane
transporter activity and biological processes linked to cellular respiration and ATP
synthesis. Additionally, KEGG pathway enrichment analysis unveiled several crucial
pathways implicated in the transition from honey bee larvae to adulthood, including
oxidative phosphorylation, motor proteins, neuroactive ligand-receptor interaction, citrate
cycle (TCA cycle), glycolysis/gluconeogenesis, Wnt signaling pathway, lipoic acid
metabolism, pyruvate metabolism, purine metabolism, and glyoxylate and dicarboxylate
metabolism. Our study provides a comprehensive understanding of the molecular
dynamics underlying the transition from honey bee larvae to adulthood and elucidates
key changes in gene expression and signaling pathways involved in this critical

developmental stage.

Corresponding author: Kyongmi Chon (kmchon6939@korea.kr)
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Verification of the Fungicide Resistance of Monilinia Fructicola

Isolated from Stone Fruits to SDHI Fungicides

Hwa—Jung Lee*’1, Yejin Lee1, Daran—Kim? and Youn-Sig Kwak'*®

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

2Resarch Institute of Life Science, Gyeongsang National University, Jinju 52828, Korea
3Dep::1r1ment of Plant Medicine, Research Institute of Life Science, Gyeongsang National University,
Jinju 52828, Republic of Korea

Brown rot disease, caused by Monilinia spp., resulting in significant economic losses,
thereby necessitating its control in stone fruits. The primary method to control brown rot
disease involves the use of chemical fungicides like quinone external binding site inhibitors
(Qol), sterol biosynthesis inhibitors, succinic dehydrogenase inhibitors (SDHI). However,
frequent pesticide use has led to decreased pathogen susceptibility, resulting in the emergence
of fungicide-resistant strains. To identify the distribution of fungicide resistance strains isolated
from South Korea, we identified genetic mutations in resistant strains among 58 isolated
Monilinia fructicola pathogens in South Korea to ascertain the cause of fungicide resistance.
In 2023 years, all 58 pathogenic strains isolated from various stone fruits were confirmed to
be Monilinia fructicola, and their resistance to four fungicides (bitertatnol, fluxapyroxad,
procymidone, pyraclostrobin) was determined through half-maximal effective concentrations
(ECsp) values. Total 30 strains among 58 strains were shown fungicide resistance to
fluxapyroxad (SDHI fungicide). Analysis of the regional distribution of isolated pathogens in
2023 and 2022 revealed an increase in resistant pathogens in 2023 compared to 2022, with
higher prevalence observed in the Gangwon-do region. To confirm whether the fungicide
resistance strains exhibit resistance in fruits, pathogenic strains identified as resistant due to
point mutations in the SdhC region in 2022 were tested for fungicide resistance in fruits. As
a result, it was observed that the strains manifested symptoms in fruits. This study represents
criteria for fungicide resistance in Monilinia fructicola and standardized methods for assessing

fungicide resistance in fruits.

Keywords: Brown rot, fungicide resistance, half-maximal effective concentrations (ECs),

Monilinia fructicola, point mutation

| 182 JEONERTEER



Botryosphaeria dothidea®l] 213+ AR} ZFHXHE 8k 9 A7 5 s FofjA7]aL =71
o 71Aste] A =AY S LT AR T8 A Haljolo ARt AIAA 22
FoME AR BAE 23l thre] dtAls A AE AL dsd= Bkl
AP o g wbEte] IlE)E oL Qltk & ATtelrs SER 9] Al Al AelA 2022,
2023\ 8 AFHRSEel el 4AEe] AtAle] Hde B7FeRITE Benomyl (ai.
50%, WP), pyraclostrobin (a.i. 20%, WG), tebuconazole(a.i. 25%, WP), fluazinam(a.i, 50%, WP)
o] iAol tiel ghsM o ® AR A3t i Be BT A8 ARl thal
4 RESS HQATk 2022 sk B Fett 202390 gk M o] B ECsodkS
Hlargte] B¥ benomylE 0.55(0.01-2,93)ug - mL", 0.53(0,01-1,53)ug + mL™, pyraclostrobing
0.270.01-38,01)ug - ml™", 0.04(0.001-1,00)ug - mI™", tebuconazole  0,41(0,05-1.35)ug - ml”,
0.14(0.01-0.49)ug - ml™, fluaziname 0.09(0,01-1.14)ug - ml™", 0.14(0,01-0.46)ug « mi" 2 JERE
ok ol At BReg RS A% Al thel FE Wl Bat wel) gor
W A Sake gloz sl

* BOAQNE(FEUR)S F2XEH ATFAIY (FAH S RS-2022-RD010350)2] A

(e sorarere) [EEERIN



< 120241 (A)AIEOLUNL H7IF8 U FAUSLE]

\_

p P-052>

Monitoring of Fludioxonil Resistance in Botrytis Cinerea

Isolates from Strawberries in Nonsan and lksan, Korea

Gyeongpyo Jo*, Yeong Seok Lee, and Kwang-Yeol Yang

Department of Applied Biology, College of Agriculture and Life Science, Chonnam National
University, Gwangju 61186, Korea

Botrytis cinerea is a fungal pathogen that causes gray mold, a commercially damaging
disease affecting strawberries during cultivation, storage, transport, and commercialization.
Managing Botrytis gray mold involves a combination of proper culture practices,
biological controls, and fungicides. Fludioxonil is an effective non-systemic broad-
spectrum fungicide with long residual activity, which acts by inhibiting the transport-
associated phosphorylation of glucose and preventing glycerol synthesis. In this study,
B. cinerea isolates were collected from the fruits, stems, and leaves of infected
strawberry plants in Nonsan and Iksan in 2022 and 2023. To examine the changes in
ECso values between 2022 and 2023, the sensitivity of B. cinerea isolates to fludioxonil
was evaluated using the mycelial growth inhibition assay. In 2022, the ECs, values for
25 isolates from Nonsan ranged from 0.01 pg/ml to 0.05 ug/ml, with a mean of 0.02
pg/ml, whereas the ECsy values for 25 isolates from Iksan were all below 0.01. In
contrast, the ECsy values for 49 isolates from Nonsan samples collected in 2023 ranged
from 0.01 pg/ml to 0.44 pg/ml, with a mean of 0.05 pg/ml, whereas the ECso values
for 24 isolates from Iksan ranged from 0.01 pg/ml to 0.24 pg/ml, with a mean of 0.05
pg/ml. These data indicate an increase in the resistance of B. cinerea to fludioxonil in
2023 compared with 2022, emphasizing the need for appropriate fungicide rotation

strategies to control gray mold on strawberries in the future.

Keywords: Strawberry, Botrytis cinerea, Fludioxonil
Email: kyyang@jnu.ac.kr
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Optimization of Cost—efficient Culture Media and Conditions
for Bacillus sp. JC—15

Ji Hwan Lim, Sun Il Seo, On—yu Kim and Pyoung Il Kim*

Center for Industrialization of Agricultural and Livestock Microorganisms

Plant growth-promoting rhizobacteria (PGPR) are a heterogeneous group of bacteria
that can grow in, on, or around plant root tissues, stimulating plant growth directly
and/or indirectly. The plant growth-promoting function of PGPR bacteria is manifested
by producing plant hormones and various microorganisms are also known to secret these
plant growth regulators. Developing robust microbial systems with efficient plant growth
regulating ability and disease resistance is a pre-requisite for enhancement of crop
productivity. Bacillus sp. JC-15 is one of plant hormone producers showing excellent
ability for promoting growth and disease resistance of crops. In order to develop the
JC-15 strain as a microbial agent for application in agricultural fields, we firstly
investigated efficient culture media for mass production of the strain with low costs. As
a result, glucose and soybean flour were selected most efficient carbon and nitrogen
source respectively. As a result of cultivation at a scale of 5-liter, Bacillus sp. JC-15
showed 1.7x10° total cells/mL and the endospore cells were 1.3 x10° under the
optimized media formulation. We also able to reduce the production cost by 1/40 by
applying the most optimized culture conditions to JC-15. These results indicate that
strain JC-15 can be developed as a microbial agent to replace chemical pesticides and

applied in various agricultural fields.
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Investigation into the Fungicidal Treatment's Impact on

Inhibiting Mycelial Growth of Fusarium spp.,
and Calonectria ilicicola Isolated from Soybean

Yunwoo Jang‘, Seo Yeon Hong, Ok Jae Won, Hyeon Su Lee,
Jun Hyoung Jeon, Youngnam Yoon

1Crop Production Technology Research Division, National Institute of Crop Science

In soybean, Fusarium wilt and black root rot (red crown rot) are known as major diseases
that induce wilting symptoms. We conducted an experiment aimed at identifying effective
fungicide treatments for inhibiting mycelial growth of Fusarium oxysporum, F. solani, and
Calonectria ilicicola isolates. We utilized 15 isolates of Fusarium oxysporum, and F. solani,
and 6 isolates of Calonectria ilicicola collected from soybean plants in soybean fields
between 2019 and 2020. Thirteen fungicide products were carried out in the mycelial growth
inhibition assay, each tested at three concentration levels, including the standard
concentration for normal use. Nine fungicides exhibited a 100% mycelial growth inhibition
rate across all treatment concentrations. Seven drugs with a mycelial growth inhibition effect
of more than 80% at the standard treatment concentration were identified in the Fusarium
spp., and Calonectria ilicicola isolates group. To assess chemical resistance, we varied the
concentration of treatments across six levels (0, 1, 10, 100, 1000, 10000 ppm) for chemicals
exhibiting weak mycelial growth inhibition. In Fusarium isolates, 2 fungicides (mancozeb,
ethaboxam-metalaxyl) showed low mycelial growth inhibition rate even at the 6 concentration

levels. Further study will be conducted with more fungicides, additionally.

Funding: This study was supported by a grant from the Rural Development
Administration(Project No. PJ015718, Development of management technology
about soil pathogens and stinkbug in large-scale soybean cultivation)

E-mail: ywj2012@korea.kr
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Sensitivity Study of Cucumber Powdery Mildew Pathogen
Podosphaera xanthii to SDHI, Qol and DMI Fungicides

Jae—ha Choi'", Haifeng Liu', Hyeongju Choi',
In Seong Lee?, Seung Hwan Lee® Hyunkyu Sang'
1Depar‘[ment of Integrative Food, Bioscience and Biotechnology,

Chonnam National University, Gwangju 61186, Korea
2Syngenta Korea, Jincheon 33011, Korea

Cucumber powdery mildew, mainly caused by Podosphaera xanthii, is a significant
fungal disease that occurs throughout the entire cucumber growing season. Fungicide
control is one of the most effective strategies for this disease. However, fungicide
sensitivity-related study on P. xanthii is limited in Korea, due to its nature as an obligate
parasite. This study aims to investigate sensitivity of P. xanthii from different cucumber
farms to fluxapyroxad (SDHI), azoxystrobin (Qol), and tebuconazole (DMI) and identify
potential fungicide resistance of this pathogen. Isolates of P. xanthii were collected from
cucumber farms in five regions in South Korea (Jincheon, Cheonan, Gimje, Muan, and
Suncheon). Fungicides were sprayed on cucumber leaves at different concentrations prior
to pathogen inoculation. Resistance to fluxapyroxad was observed in P. xanthii isolates
from four regions (Jincheon, Cheonan, Muan, and Suncheon) and the isolates from Gimje
were sensitive. Resistance to azoxystrobin was found in P. xanthii from Jincheon and
Suncheon. No resistance to tebuconazole was observed in all the P. xanthii isolates.
Furthermore, different mutations in SdhC were found in fluxapyroxad-resistant isolates
from Suncheon, Jincheon, Cheonan, and Muan. A mutation in cytB was found in
azoxystrobin-resistant isolates from Jincheon and Suncheon. Currently, heterologous
expression of the SdhC gene from sensitive and resistant isolates of P. xanthii in a different
fungal species was conducted to confirm the involvement of the mutation(s) in SDHI
resistance. The detection method using Tag-Man qPCR analysis is also developing to
determine fungicide resistance. Our findings provide valuable information for future

management of powdery mildew on cucumber in Korea.
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Investigation of Qol fungicide resistance in Botrytis Cinerea

from Strawberry in Korea

Hyeong—rok Jang'", Haifeng Liu', Doeun Son', Sungyu Choi',
Soyoon Park', Youngju Nam? and Hyunkyu Sang'

1Department of Integrative Food, Bioscience and Biotechnology, Chonnam National University
2Global Agro—Consulting Corporation

Botrytis cinerea is an important pathogenic fungus that infects a wide range of plant
species and causes significant economic losses. Quinone outside inhibitor(Qol) resistance
has been reported continuously due to the repeated application of Qol fungicides. A total
of 191 isolates were collected from strawberry farms in 33 cities in Korea in 2022 and
2023. The sensitivity of isolates to the Qol fungicide pyraclostrobin was determined in
vitro by calculating the 50% effective concentration (EC50). All Qol-resistant isolates
had a same mutation in cytochrome b that replaced the codon for amino acid 143 from
GGT to GCT(G143A). The frequency of resistant isolates in 2023 increased compared
to 2022. In addition, reduced sensitivity of B. cinerea isolates containing G143A to
pyraclostrobin was confirmed in detached leave and fruit assays and field experiments.
The pyraclostrobin resistant B. cinerea isolates also showed cross-resistance to both
mandestrobin and pyribencarb in vitro and in planta. Continuous monitoring of fungicide
resistance is the key to avoiding disease control failures and establish disease control

strategies in this crop.
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Study of Apple anthracnose Outbreak Patterns by Region and
Performance of Microbial Material MWS28

Hyemin Lee“, Moonsu Kang1, Jongchan Park1, Kyungseok Parkz, SohYoung 0Oh?

"Korea Plant Environmental Research, Suwon, Republic of Korea
2Research Institute of International Agriculture, Technology and Information,
Hankyong National University, Anseong, Republic of Korea

In this study, we investigated the change in the occurrence period of anthracnose in
apple cultivation region caused by climate change. At the same time, we also looked in
to the control efficiency using eco-friendly control against anthracnose that occurs up to
the harvest season. As a result of the study, anthracnose were occurred by 85%(69
regions) in 85 invested regions. Meanwhile in Chungju and Iksan, early symptoms of
anthracnose appeared around mid-July, which is about 10 days earlier than in other
invested areas. Especially, the outbreak of anthracnose continued until the end of
September even in major cultivation area of apples such as Andong, Yeongju, and
Geochang until the end of September, leading to a decrease in harvest. And, the control
efficacy against apple anthracnose was investigated using microbial material ‘MWS28’.
As a result in MWS28 foliar applicated plot, the control efficacy was 64.1% at 10 days
after application(;DAA), and MWS28+EXTN-1 mixed plot was 59.8%. In addition,
MWS28 foliar applicated plot showed a 12.2% increase in incidence rate between 10 and
30DAA, while MWS28 soil drenched application showed only a 3.7% increase, showing
a 47.8% control. Eventhough, MWS28 foliar application was not shown enough long
lasting efficacy, but it have enough performance as an eco-friendly control material
under guidline ‘Disclosure Standards for Organic Agricultural Materials’. Although the
soil drench application of MWS28 showed a slow action than the foliar application ,
after terminated of MWS28 application, the incidence rate was gradually decreased, so

it showed excellent performance than foliar application.
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Evaluation of Benzimidazole Resistance in Botryosphaeria

spp. Causing White Rot on Apple in Korea

Gwang—-Jae Lim', Jun-Woo Choi', Chang—Gi Back?,
Seung—-Yeol Lee'’, Hee—Young Jung'

1Department of Plant Medicine, Kyungpook National University, Daegu 41566, Korea
2Depar‘[ment of Environmental Horticulture, Dankook University, Cheonan 31116, Korea

Botryosphaeria spp., one of the major fungal agents, causes white rot and
Botryosphaeria cankers on apple. Benzimidazole fungicides such as benomyl,
carbendazim, thiophanate-methyl have been used to control these diseases. To evaluate
the sensitivity of Botryosphaeria spp. against benomyl WP (a.i. 50%), 238 isolates were
collected from 2005 to 2022 in Korea. Each of the strains was identified as 204 B.
sinensis and 24 B. kuwatsukai, with calculation results of the ECs, values of all isolates
ranging from 0.07 to 3.04 ug/mL (avg. 0.62 pg/mL). Compared with the strains
collected prior to 2020 and the strains collected after, the mean ECsy values were 0.70
and 0.59 ug/mL, respectively. When comparing the groups with isolated regions or
species, the mean ECsy values ranges from 0.22 to 0.78 ug/mL, with all groups showing
similar values of less than 1.00 ug/mL. Furthermore, 30 strains that revealed higher and
lower ECsy values have no point mutations due to the presence of GAG (Glu) in the
198™ codon of beta-tubulin gene and no differences in the lesion diameter after
inoculation on apple fruits. Comparing the coefficient of determination between benomyl
and thiophanate-methyl WP (a.i. 70%), each strain showed similar inhibition rates (R*
= 0.6966). Therefore, it was confirmed that all 238 isolates showed high sensitivity to
benomyl WP, and these result can provide a guideline for the control of the white rot

on apple.
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Evaluation of Tebuconazole Resistance in Botryosphaeria spp.

Causing White Rot on Apple in Korea

Jun-Woo Choi', Gwang—Jae Lim', Chang—Gi Back?,
Seung—Yeol Lee'", Hee—Young Jung'

1Department of Plant Medicine, Kyungpook National University, Daegu 41566, Korea
2Depar‘(ment of Environmental Horticulture, Dankook University, Cheonan 31116, Korea

DMI(Demethylation inhibitors) fungicides such as tebuconazole, metconazole and
difenoconazole are one of the widely used fungicide in worldwide on various host. To
evaluate the sensitivity of Botryosphaeria spp. against tebuconazole WP (a.i. 25%), 238
strains were isolated from apple orchards in Korea from 2005 to 2022. The sensitivity
assay was conducted using the agar dilution method, and the ECsy value was calculated
using GraphPad Prism 10. As the result, ECsy values were calculated ranging from 0.05
to 1.94 ug/mL (avg. 0.56 ug/mL). All the examined strains were grouped by collected
year, region and species, after then compared ECs, values. However, there were no
significant differences, respectively. To examine the efficacy on the inoculated fruits,
fifteen strains of the higher and lower ECsy values strains were selected and inoculated
on apples (cv. Picnic) with tebuconazole treatments. After seven days, tebuconazole
treated apples were well controlled compare to control apples. The correlation between
sensitivity to tebuconazole and metconazole WP (a.i. 20%) revealed no significant
differences with the 0.5721 of R? value. As a result, it was confirmed that
Botryosphaeria spp. isolated from diseased apples have no resistance to tebuconazole so
far. However, it is believed that tebuconazole resistance should be consistently

investigated in Botryosphaeria spp. on apple.
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Antibacterial Mechanisms of Action of Primocarcin Produced

by Streptomyces sp. KRA20—630 against Erwinia amylovora

SeoKyoung Koo"?", Jae Woo Han', Hun Kim'*® and Gyung Ja Choi'®

Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology, Daejeon, Korea
2Department of Crop Science, Chungnam National University, Daejeon, Korea

3DeparTment of Medical Chemistry and Pharmacology, University of Science and Technology,
Daejeon, Korea

Fire blight caused by Erwinia amylovora, a gram-negative bacterium has caused
serious damage to Rosaceae plants such as apple and pear. This study was conducted
to develop a biopesticide against fire blight. The culture filtrate of KRA20-630 showed
strong inhibitory activity against E. amylovora. From the culture filtrate of Streptomyces
sp. KRA20-630, primocarcin was isolated as an active compound by using column
chromatography and spectroscopic techniques. The growth of E. amylovora was
completely inhibited by primocarcin with the half maximal effective concentration (ECsp)
of 25 ug/mL. When Streptomyces sp. KRA20-630 culture filtrate (3-fold dilution),
primocarcin (250 pg/mL) and primocarcin (500 pg/mL) were treated on Chinese pearleaf
crab apple seedlings by spray method and immature apple fruits by inoculation method,
the development of fire blight was effectively controlled. In addition, primocarcin
significantly decreased swarming motility and amylovoran production of E. amylovora.
Taken together, these results suggest that Streptomyces sp. KRA20-630 and primocarcin

can be used as a biological control agent against fire blight.
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Label—free Quantitative Proteomic Analysis of Antibiotic

Response in Erwinia Amylovora

Yeong Seok Kim1’2’*, Jae Woo Han1, Sang—Wook Han3, Gyung Ja Choi1’2, Hun Kim'?2

'Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology, Daejeon, Korea
2Depanmen’t of Medicinal Chemistry and Pharmacology,

University of Science and Technology, Daejeon, Korea

3Dep::1r1ment of Plant Science and Technology, Chung—Ang University, Anseong, Korea

Erwinia amylovora causes a devastating disease fire blight in rosaceous plants such as
apples, pears, and raspberries. Since the fire blight disease was first confirmed in Korea in
2015, this severe disease has continued to spread to new regions. Currently, fire blight
management relies on cultural and chemical practices, whereas few natural resources exhibit
disease control efficacy against fire blight. A soil-born bacterium Brevibacillus brevis
produces a broad spectrum of antibiotic edeine B, that consists of four unconventional amino
acid residues, a glycine, and a polyamine. In this study, to analyze the comparative proteome
showing antimicrobial inhibitory activity of edeine B, against E. amylovora, we performed
proteomic analysis in the presence of edeine B; and the supernatant derived from B. brevis
HK544. Consequently, we found that proteins were differentially expressed according to the
edeine B; treatment, which belongs to a cluster of orthologous group D (cell cycle), F
(nucleotide metabolism), H (coenzyme metabolism), I (lipid metabolism), J (translation), K
(transcription), L (replication), M (cell wall and membrane), N (cell motility), Q (secondary
metabolites catabolism), and U (intracellular trafficking and secretion). Furthermore,
considering that edeine B, inhibits protein synthetic mechanisms in the microbes, 36 and 72
of proteins related to translation of protein synthesis were changed in the presence of edeine
B, and supernatant, respectively. In the differential protein profiling, the expression levels of
proteins associated with translation and transcription were reduced, including tyrosine-tRNA
ligase (QKZ09357), osmotically-inducible lipoprotein OsmE (QKZ09301), and RNA
polymerase sigma factor RpoS (QKZ08569). These findings enhance our comprehension of
the antibacterial mode of action within cellular processes, serving as valuable references for

further studies on quantitative proteomic profiling.
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Resistance Characteristics of Onion Cultivars to

Stemphylium vesicarium

Jin Ju Lee"?", Hun—Kim"3, Jin—Cheol Kim? and Gyung Ja Choi'"®

Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology, Daejeon, Korea
2Depanment of Agricultural and Biological Chemistry, Chonnam National University, Gwangju, Korea
3Department of Medicinal Chemistry and Pharmacology, University of Science and Technology,
Daejeon, Korea

Leaf blight caused by Stemphylium vesicarium has become an important fungal disease
of Allium genus, which leads to decrease quality and seed production of onion. In this
study, we aim to examine the resistance degree of commercial onion cultivars and to
define characteristics of resistant onion cultivars to the fungus. At first, we tested the
resistance degree of 66 commercial onion cultivars and selected 34 cultivars that were
moderately resistant and resistant to S. vesicarium KACC 44530. Among them,
‘Intercooler 70" and ‘Umdamaru’ showed lowest disease severity (%). And ‘Redoneball
1115’ showed high disease severity. For further study, among them, 16 resistant and 1
susceptible cultivars of onion were selected. the occurrence of leaf blight on seedlings
of the cultivars caused by 6 isolates of S. vesicarium was measured. The resistance
degree of the onion cultivars to six isolates of S. vesicarium were negatively correlated
with the virulence of isolates. In addition, total phenolic content in leaves of two
resistant cultivars and one susceptible cultivar was examined non-inoculated and
inoculated conditions. Total foliar phenolic content of the onion seedlings was
significantly higher in ‘Umdamaru’ (resistant) and ‘Intercooler 70’ (resistant) than
‘Redoneball 1115° (susceptible). Taken together, our results suggest that the resistance to
S. vesicarium of the onion cultivars commercialized in Korea is more likely affected by
the virulence of S. vesicarium isolates rather than by race differentiation of the fungus.
Also, foliar phenol content of onion seedling may be used as a biochemical marker in

screening system for resistant onion to leaf blight.
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Secondary Metabolites of the Marine—derived Fungus

KRICT—-7, a Promising Antifungal Agent against Plant
Pathogenic Fungi

Eunsol Gho "2, Jae Woo Han'Yong Ho Choi' and Gyung Ja Choi'*2

'Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology, Daejeon, Korea
2Department of Medicinal Chemistry and Pharmacology, University of Science and Technology,
Daejeon, Korea

Plant diseases reduce crop quality and productivity in the agriculture industry. The
development of new fungicides is necessary for sustainable plant disease management.
In our antifungal screening, the marine-derived fungus KRICT-7 was selected, which
shows promising activity in controlling tomato gray mold (TGM), tomato late blight
(TLB), and rice blast (RCB). The culture filtrate of KRICT-7 was successively
partitioned with ethyl acetate and butanol. The ethyl acetate layer showed the most
potent activity to inhibit the growth of various plant pathogens including Botrytis
cinerea, Phytophthora infestans, and Magnaporthe oryzae. Through a series of liquid
chromatography procedures in combination with activity-guided fractionation, the
antifungal compound 1 was isolated from the ethyl acetate layer. The structure of
compound 1 was identified by spectroscopic analyses using nuclear magnetic resonance
(NMR) spectroscopy, mass spectrometry (MS), and circular dichroism (CD) techniques.
The compound 1 not only exhibited broad antimicrobial activity in vitro against various
plant pathogenic fungi and bacteria, but also effectively controlled TGM, TLB, and RCB
in pot experiments. These results suggest that compound 1 produced by the fungus
KRICT-7 can be used as a potential source for the development of new natural fungicide

to control plant diseases.
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Antimicrobial Metabolites from the Marine—derived Fungus

Trichoderma virens B211 against Plant Pathogens

Minh Van Nguyen', Jae Woo Han', Hun Kim'2, Gyung Ja Choi'’?

'Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology, Daejeon, Korea
2Depariment of Medicinal Chemistry and Pharmacology, University of Science and Technology,
Daejeon, Korea

In our screening program for discovering natural products that are potent in controlling
plant diseases, the ethyl acetate extract of the agar culture and CHCI; extract of the
liquid culture of the fungus Trichoderma virens B211 completely inhibited the growth
of Erwinia amylovora TS3218 at the concentration of 15.6 and 32 ug/mL, respectively.
Nine compounds (1-9) were isolated using a bioassay-guided fractionation of
antibacterial activity. The chemical structure of isolated compounds was determined by
analyzing spectroscopic methods and comparing them with the literature values. The
results in in vitro antifungal assays showed that compounds 1-5 exhibited broad
antimicrobial activities against tested plant pathogens, while compounds 69 were
inactive. Furthermore, the spray treatment of compounds 1 and 2 (100 wug/mL)
effectively controlled the fire blight disease caused by E. amylovora. These results
suggest that the culture media of T. virens B211 and their active metabolites can be used

as promising sources to develop new eco-friendly biocontrol agents.
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Antibacterial Activity and Synergistic Effect of Streptothricin

F Produced by Streptomyces mauvecolor KRA18—-925
against Erwinia amylovora

Yugyeong Choi', Jae Woo Han', Hun Kim'2 and Gyung Ja Choi'*2

'Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology, Daejeon, Korea
2Division of Medicinal Chemistry and Pharmacology, University of Science and Technology,
Dagjeon, Korea

Erwinia amylovora is the causal pathogen of fire blight, which affects plants in the
Rosaceae family, including apple and pear. In this study, we aim to develop a biological
control agent to control fire blight. We found that the culture filtrate of Streptomyces
mauvecolor KRA18-925 exhibited promising antimicrobial activity. From the culture
filtrate of S. mauvecolor KRA18-925, the active compound was isolated through a series
of chromatographic procedures, and the compound was identified as streptothricin F due
to ESI-MS and NMR analyses. Streptothricin F exhibited potent antibacterial activity
against E. amylovora with the MIC value of 0.63 ug/mL. Also, the compound showed
in vitro antibacterial activities against the other plant pathogenic bacteria. In addition,
when streptothricin F (125-500 ug/mL) was treated on young seedlings of Chinese
pearleaf crab apple, streptothricin F showed 80-97% control efficacy against E.
amylovora when treated on apple fruit, it showed 68-98% control efficacy. Moreover,
streptothricin F showed a synergistic effect with streptomycin sulfate against E.
amylovora. Therefore, S. mauvecolor KRA18-925 and streptothricin F have the potential

to be used as novel biological control agent of E. amylovora.
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Development of Testing Methods for Electric Vaporizer Mat

Insecticides Against the Asian Tiger Mosquito,
Aedes Albopictus

Taeheon Yun'", Jun—Hyung Tak':2

'Department of Applied Biology and Chemistry, Seoul University, Seoul 08826, South Korea
2Research Institute for Agriculture and Life Sciences, Seoul National University, Seoul 08826, South Korea

Electric vaporizers are commonly utilized indoors for mosquito control, with
manufacturers often claiming efficacy over specific areas ranging from 16m’ to 30m’.
As Consumer Chemical Products and Biocides Safety Control Act mandate product
performance testing results for the product approval for biocides, proper evaluation in
simulated-use test is required. One prevalent challenge is the unavailbility of testing
space in research centers to conduct simulated-use test. The present study critically
examines the validity of extrapolating efficacy results from tests conducted in smaller
spaces to predict outcomes in larger environments. The findings hold implications for
potentially substituting simulated-use tests with laboratory tests, offering guidance in

regulatory decision-making processes.
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Controle Effect of Thrips by Mixing Soil Pesticides

and Attractants

San Yeong Kim*, Won Kwon Jung, Min Ki Kim, Seok Hee. Park,
Dae Hong Lee', Eun Sook Lee', Hyeon Ju Kim'

Gyeongsangbuk—do Agricultural Research and Extension Services
'Gumi Flower Research Institute, Gyeongsangbuk—do Agricultural Research & Extension Services

The growth of spray chrysanthemum did not differ between treatments, the temperature
inside the facility house was about 25 ~ 30C, and the average humidity was 83%. The
density of thrips inside and outside the facility house was higher inside at the beginning,
and higher at the outside where no control was done toward the end. In the Gimcheon
area, the thrips control effect by treatment was around 65 ~ 70% in the soil insecticide,
attractant, and conventional pesticide mixed treatment group, and the soil insecticide and
conventional insecticide treatment group, and about 35% in the soil insecticide and
attractant treatment group. The effectiveness of thrips control in Gumi was 83.5% of soil
insecticides, attractants, and conventional control, which was higher than conventional
control. In the virus investigation, there was no occurrence in both the visual

examination and the examination of the diagnostic Kkit.
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Bioassay of the Resistance Level of the Frankiiniella

Occidentalis in Pepper Cultivation Areas in Chungcheong—do

Min Jae Kim‘, Hwang Bin Yu1, Ho Wook Lee1, Kyeong Woo Kim1,
Rosmery Malory Noli Erquinio’, Yi Seul Kim?,
Abraham Okki Mwamula?, Dong Woon Lee'?’

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

The study was conducted to determine the insecticide resistance level of Western
flower thrips (WFT) in pepper cultivation green houses located in Chungcheong-do
(Gongju, Cheongyang, and Chungju). Eleven insecticides (Acetamiprid, Acrinathrin,
Abamectin, Chlorfenapyr, Chlorfluazuron, Cyclaniliprole, Dinotefuran, Emamectin
benzoate, Flometoquin, Fluxametamide, Spinetoram) registered for use against WFT in
domestic pepper cultivation were selected. Populations from all the three regions showed
high resistance against Acrinathrin and Dinotefuran. On the other hand, the three regions
showed the low resistance against Spinetoram, Emamectin benzoate, Fluxametamide,

especially, showed the lowest resistance against Flometoquin.

Key words: western flower thrips, red pepper, insecticide resistance, chlorfluazuron

*Corresponding author
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A Rapid Assay for the Detection of Resistance to Phosphine
in the Tribolium Castaneum in 2022—-2023

Ji—Eun Choi*, Won—Jeong Choi, Jun—Ran Kim, Bong—Su Kim, Eun—Seon Kyoung

Animal and Plant Quarantine Agency, Republic of Korea

Recent increasing of phosphine resistance of stored product pests become a global
problem. Diagnosis of resistance relies on a FAO test, which includes fumigation of pest
for 20 hours at 0.04 mg/L 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
14 minutes at 3,000 ppm. In this study, Knockdown Time(KT) and Recovery Time(RT)
of T. castaneum collected from 34 regions in Korea from 2022-2023 were investigated
by exposure to 3,000 ppm concentrations of phosphine from DDPTTK method. In the
case of susceptible, weak resistant, and strong resistant to 7. castaneum, supplied from
Australia, KTso was 6.4 min, 10.3 min, and 28.4 min, and KT;o0 was 9.4 min, 14.7
min, and 36.6 min, respectively. And the RTsy was 88.4 min, 41.5 min, 4.1 min, and
the RTyop was 184.7 min, 49.1 min, 6.4 min, respectively. The DDPTTK results for 7.
castaneum collected in 2022-2023, showed that KTsy and KT;o were 3.3~7.0 min, and
42.6~158.9 min. All regions except Jincheon were indicates to be susceptible, and KT

was 15.1£0.4 min in Jincheon, which was confirmed to be weak resistant.
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Quality Evaluation of Tangors(Setoka and Kanpei) Treated

with Ethyl Formate and Low—temperature

Sung—woo Cho*, Eun—Seon Kyung and Bong—su Kim

Animal and Plant Quarantine Agency, Republic of Korea

Tangor is hybrid of mandarin and orange. Recently tangor cultivation is increasing due
to climate change, and distribution and exports are also increasing. Tangors are
disinfected for the control the pests such as thrips, mealybugs and fruit flies in
quarantine. Fumigation and low temperature treatment are one of the disinfection
methods, and this study evaluate phytotoxicity and quality of 2 tangors(Setoka and
Kanpei), treated by ethyl formate and low temperature. Tangors are treated by ethyl
formate(20, 35, 70 mg/L) for 4 hours in 125L stainless steel chamber, and quality was

investigated.
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Phytotoxicity Assessment of Single and Combined Treatment

of Fumigants on Apple Fruits

Jae—ho Ban"?, Jun—ran Kim" Eun seon Kyoung', Young ho Kim?, Bong—su Kim'

'Animal and Plant Quarantine Agency, Gimcheon 39660, Republic of Korea
2Depar1ment of Plant Protection and Quarantine, Kyungpook National University,
Sangju 37224, Korea

Apple is one of the most important fruit in Korea, and it is the fourth most exported
fruit, about 2% of fresh fruit exports in 2023. To export Korean apple to other country,
methyl bromide(MeBr) should be treated to disinfest quarantine pests like moths.
However, MeBr has been designated as an ozone-depleting substance under the Montreal
Protocol enacted in 1989, and a reduction recommendation was adopted by the IPPC in
2008. Recently, MeBr is gradually being phased out in many countries, include Korea.
For this reason, chemical fumigation treatment was conducted to confirm the damage
that occurs to apples when an alternative fumigant is used and to conduct preliminary
research on the physical and chemical complex treatment that is scheduled to be
conducted in the future. The apple cultivars used in this test was 'Shinano'. After
treatment with ethyl formate (EF) 70mg/L for 4 hours, phosphine (PH;3) 2mg/L for 24
hours, and EF+PH;3 25.1mg/LL + Img/L. for 4 hours, external and internal color, loss rate,
sugar content, and decay rate was measured for 14 days. There was a slight change in
external color when treated with EF+PH;, and no other significant differences were

observed.

Key words: Apple, phytotoxicity, ethyl formate, phosphine, combine treatment
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Control Effect of insecticide on Scirtothrips Dorsalis(Hood)

in Omija(Schizandra chinensis Baillon)
in Mungyeong Region, Korea

Min—Ki Kim*, Won—Kwon Jung, lI-Kwon Yeon, Seok—Hee Park

Gyeongbuk agricultural research and extension service

Omija(Schizandra chinensis Baillon) is mainly cultivated in the Mungyeong region of
Gyeongsangbuk-do and major crop accounting for more than 60% of national production.
Scirtothrips dorsalis(Hood) are the pests that cause the most damage among the pests
that occur on omija. S. dorsalis demage on fruits and affect fruit quality and quantity.
In order to reduce this damage, investigated pesticide activity against S. dorsalis that
occur on omija. S. dorsalis appear from early May, reach their peak in mid-July, and
continue to occur until mid-October. Insecticidal activity of 10 pesticides was
investigated. As a result of control effect, Chlorpyrifos (EC), Spinetoram (WG),
Spinosad (SC), Chlorfenapyr (EC), and Cyantraniliprole (EC) showed 91.1, 92.3, 92.7,
94.9 and 90.0%.
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Symbiotic Effects of Caballeronia insecticola on Overwintering

Survivorship and Insecticide Susceptibility of Female Riptortus
Pedestris (Hemiptera: Alydidae)

Joo—Young Kim', Minhyung Jung, Jung—Wook Kho, and Doo—Hyung Lee

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

Riptortus pedestris is known to acquire symbiotic bacteria, Caballeronia spp., from soil
environments in every generation. Previous studies have revealed that the host insects are
conferred with enhancements of fitness-related traits such including development and
fecundity from the symbiosis. Therefore, we evaluated symbiotic effects of C. insecticola on
female adults for two traits, overwintering survivorship and insecticide susceptibility. First,
under overwintering conditions, we checked survivorship of apo-symbiotic (APO) and
symbiotic (SYM) females over 50 days in the laboratory. Also, we measured the amount of
food consumed and body weight change of R. pedestris over 20 days under the simulated
overwintering conditions. Second, we assessed the susceptibility of females to fenitrothion
over 7 days by evaluating dose-dependent mortality via topical assessment. Based on this,
lethal concentration for 50% (LCsy) was estimated using probit analysis. From the
overwintering experiments, the longevity of SYM was significantly higher than APO,
yielding 36.5+1.2 days and 32.9+1.0 days and in SYM and APO, respectively. In addition,
the amount of food consumed prior to setting for overwintering was 1.4-fold greater in SYM
than in APO, whereas there was no significant difference in the body weight gains between
the two groups. From the insecticide tests, >90% of mortality was observed from both SYM
and APO by fenitrothion at a range of 250 to 500 ppm; however, at 150 ppm of fenitrothion,
mortality in APO was significantly higher than in SYM. Accordingly, LCsy was estimated
as 72.4 ppm and 92.4 ppm in APO and SYM, respectively.

- This work was carried out with the support of “Cooperative Research Program for

Agriculture Science and Technology Development (Project No. RS-2022-RD010420)” Rural

Development Administration, Republic of Korea.
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Insecticide Resistance of Myzus persicae (Hemiptera:

Aphididae) Populations Against Eight Insecticides in
Chungcheong—do and Gyeongsang—do in 2023

Jung—Wook Kho*, Joo—Young Kim, Minhyung Jung, and Doo—Hyung Lee

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

The level of insecticide resistance of Myzus persicae (Hemiptera: Aphididae) populations
was investigated with eight insecticides: deltamethrin, imidacloprid, thiacloprid, sulfoxaflor,
pyrifluquinazon, spirotetramat, cyantraniliprole, and flonicamid. M. persicae populations were
collected from kimchi cabbage fields in three different sites in both Chungcheong-do and
Gyeongsang-do in 2023. In addition, a laboratory-reared colony was included to represent a
population without exposure to insecticides. Insecticide resistance of the aphids was then
assessed using leaf-dip method over 72h in laboratory conditions and analyzed based on
lethality at recommended rate, and resistance ratio (RR) (lethal concentration 50 (LCsy) of
field population / LCsy of lab-reared population). Deltamethrin resulted in low lethality <
30% at its recommended rate throughout aphid populations. Thiacloprid, sulfoxaflor, and
spirotetramat showed =85% lethality across populations. Nevertheless, for sulfoxaflor, high
RR =10 was observed from two populations in Chungcheong-do, suggesting potential
development of resistance despite its high efficacy. From imidacloprid, pyrifluquinazon, and
flonicamid, variations in lethality were observed among different populations, ranging from
42 to 97%. Notably, high RR was observed from imidacloprid, where five out of six field
populations showed RR =10 with a maximum of 551. The large variations in lethality
combined with high RR suggest the need for more cautious applications of imidacloprid for
local populations to maintain its efficacy. Our work provides critical information on
insecticide efficacy and resistance status of M. persicae at a regional scale, which can be

utilized to develop sustainable management programs.
- This work was carried out with the support of "Cooperative Research Program for

Agriculture Science and Technology Development (Project No. RS-2022-RD010420)" Rural

Development Administration, Republic of Korea.
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Comparative Lipid Profiling in Drosophila suzukii by Combined

Treatment with Fumigant and Low Temperature

Hyun—Na Koo*, Seoyeong Lee, Hyunkyung Kim, Junbeom Lee‘, Gil-Hah Kim

Department of Plant Medicine, Chungbuk National University
"Metabolomics Research Center for Functional Materials, Kyungsung University

The spotted-wing fruit fly Drosophila suzukii is a widespread insect pest and is
characterized by laying eggs on fresh mature fruits. Although ethylformate and
phosphine fumigants are widely used for Drosophila quarantine, studies related to their
mechanism of action and metabolic physiological changes are still unclear. In this study,
we investigated how key metabolites altered by fumigants and cold treatment are
associated with and affect insect physiology by comparative metabolome (lipidome)
analysis in D. suzukii. LC-QTOF/MS analysis was performed on a liquid chromatograph
triple-quadrupole mass spectrometer with an electrospray ionization (ESI) source. As a
result, combined treatment with fumigant and low temperature significantly altered the
lipid substances involved in the sphingolipid, fatty acid, and glycerophospholipid
pathway

Key words: Drosophila suzukii, ethylformate, phosphine, cold treatment, lipidomics
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Molecular Basis of the Differential Pesticide Sensitivity

Between Two Closely Related Honey Bees,

Apis Cerana and Apis Mellifera (Hymenoptera: Apidae)

Youngcheon Lim', Susie Cho', Joonhee Lee'", Si Hyeock Lee'*2

1Depar’(ment of Agricultural Biotechnology, Seoul National University
2Research Institute for Agriculture and Life Sciences, Seoul National University

Two species of honey bee, Apis cerana and Apis mellifera, coexist in Korea,
exhibiting differing physiological and toxicological traits, particularly in their responses
to pesticides. To investigate the molecular basis of this differential pesticide sensitivity,
comparative analyses were conducted for target site sensitivity and metabolic factors
between the two species. Comparison of the amino acid sequences of the five major
target sites did not reveal any apparent differences between A. cerana and A. mellifera,
suggesting that variations in target site sensitivity do not account for their differing
toxicological responses. However, examination of the expression profiles of several key
cytochrome P450s (P450s), which are involved in detoxification or bioactivation, before
and after pesticide treatment revealed species-specific expression patterns for some
detoxification P450s. This finding implies that the differential toxicological traits may be
attributed to species-specific differences in P450-mediated metabolic factors. This study
represents the first systematic analysis elucidating the molecular basis of differential
pesticide sensitivity between the closely related honey bee species, shedding light on

crucial aspects of their pesticide susceptibility.
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Identification of Differentially Expressed MicroRNAs under

Chlorantraniliprole, Indoxacarb and Thiamethoxam Exposure
in Spodoptera Frugiperda

Jun Won Shin"", Rashmi Manohar Mahalle?, Keon Mook Seong'

1Department of Applied Biology, Chungnam National University, Republic of Korea
2Institute of Agricultural Sciences, Chungnam National University, Republic of Korea

Spodoptera frugiperda is the world’s major agricultural pest and has the distinctive features
of high fecundity, strong migratory capacity, and high resistance to most insecticide.
MicroRNAs (miRNAs) are a class of small, single-stranded, non-coding RNAs and play
crucial regulatory roles in various physiological processes, including the insecticide resistance
in insects. we examined the miRNA profile of S. frugiperda in response to
Chlorantraniliprole, Indoxacarb and Thiamethoxam. Transcriptome analysis showed
significant changes in the abundance of some miRNAs after treatment of S. frugiperda larvae
with LCy concentrations of three insecticides. A total of 197 miRNAs were systematically
identified from S. frugiperda, and 16, 9, 2 miRNAs were differentially expressed after
treatments of three insecticides. Importantly, three miRNAs were significantly downregulated
and three were upregulated by RT-qPCR after treatment the LCsy of three insecticides with
S. frugiperda larvae. Microinjection of agomirs of these six miRNAs into S. frugiperda
larvae resulted in significant changes in mortality rates when exposed to three insecticides.
Additionally, we also screened potential target genes for some of differentially expressed
miRNAs, which may play important roles in insecticide resistance development. These
findings provide valuable insights into the molecular mechanisms of insecticide resistance
and underscore the potential of miRNAs as targets for the development of novel pest control

strategies in S. frugiperda.

Key words: Spodoptera frugiperda, miRNA, Chlorantraniliprole, Indoxacarb,

Thiamethoxam
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Plant Extract of Paeonia Suffraticosa, Showing Insecticidal

Effect on a Thrips(Frankliniella occidentalis) Among 67
Medecine Plants

Mi Hye Seo, Kyung San Choi, Sun—Young Lee, Jung Beom Yoon

Horticultural & Herbal Crop Environment Division, NIHHS, RDA, Korea

Besides direct feeding damage to various greenhouse crops, Frankliniella occidentalis
causes indirect damage, such as mediating tomato spotted wilt virus. To date,
Frankliniella occidentalis prevention has been dependent on pesticides, but this method
triggers significant sied effects in agricultural environments, develops resistance to pests,
and causes hardships in prevention. To resolve this issue, a substance was selected to
avoid tolerance to chemical pesticide alternatives. Sixty-seven medicinal plants were
inundated in water for 24h and extracted at room temperature. The extract was then
administered to a Frankliniella occidentalis imago, followed by moutan was extracted
treatment. A 100% insecticidal effect was observed on the first day of treatment. The
selected moutan was extracted from 50% ethanol, followed by water and ethanol removal
using a rotary evaporator. Next, it was pulverized through lyophilization and used after
dilution with water. During indoor experiment, 40% diluted solution was spray-treated
onto Frankliniella occidentalis, which showed a 100% insecticidal effect at 24h after
treatment. A pot test showed a 78% insecticidal effect on the first day of treatment. The
analysis of active substances with outstanding insecticidal effects and on-site validation
testing is in progress. We expect that the use of the presented extract will be effective

in Frankliniella occidentalis prevention.

ZAAo): Moutan(Paeonia suffraticosa), Extract, Insecticidal effect, Thrips(Frankliniella
occidentalis), Pepper
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Insecticide Bioassay Against the Immature Stages of
Spodoptera Exigua and Spodoptera litura
(Lepidoptera: Noctuidae)

meswor Maharjan, Youngnam Yoon, Yunwoo Jang, Seoyeon Hong*, Rag

Crop Production Technology Research Division, Department of Southern Area Crop Science,
Rural Development Administration, Miryang, Korea

The Spodoptera species (Spodoptera litura and Spodoptera exigua) are one of the
best-known agricultural pest insects, damaging soybeans over a long period. They cause
economic losses by impairing initial growth through crop consumption and defoliation. Due
to climate change and changes in cultivation practices, their occurrence has been increasing
rapidly. Several registered insecticides with different chemical compositions were tested
against different larval stages of Spodoptera species. Each insecticide was applied singly on
larva of each species, and larval mortality was recorded at 3, 6, 12, 24, 48, and 72 hr
post-treatment. For S. exigua, indoxacarb, emamectin benzoate, spinetoram, and chlorfenapyr
showed higher toxicity, with over 90% efficacy, especially in the 1% instar. However, some
of insecticides showed weak performance even did not reach the LCso after 72 hr
post-treatment. For S. litura, tested insecticides showed mixed performance with varied
efficacy levels in all instars. Indoxacarb and spinetoram showed over 90% efficacy in the
1** instar, but efficacy varied with larval growth. Emamectin benzoate and indoxacarb were
effective until the 2™ instar, while spinetoram remained effective until the 3™ instar. Many
insecticides did not reach the LCsy level even after 72 hr, particularly after the 2™ instar.
Most of the tested insecticides showed efficacy starting from 12 hr post-application. Mix
form of insecticides treatment showed quicker knockdown effect on larvae of S. exigua,
Majority of larvae were died within 6 hr, showing more than 2-fold efficacy compared to
a single treatment. In this study, we presented information relative to different toxic
responses according to nature of insecticides and application pattern against immature stages

of S. litura and S. exigua.
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Investigating the Impact of MicroRNA on Chlorantraniliprole

Susceptibility in Spodoptera frugiperda

Rashmi Manohar Mahalle', Barry R. Pittendrigh? and Keon Mook Seong®

Yinstitute of Agricultural Sciences, Chungnam National University, Daejeon, Republic of Korea
2Center for Urban and Industrial Pest Management, Department of Entomology,

Purdue University, West Lafayette, IN, USA.

3Depar1ment of Applied Biology, Chungnam National University, Daejeon, Republic of Korea

Spodoptera frugiperda has evolved resistance to new compounds with different modes of
action, including a preferably used pesticide chlorantraniliprole. miRNAs are small non-coding
RNA molecules that play a critical role in regulating gene expression post-transcriptionally.
Previous studies suggest that miRNAs are involved in the development of insecticide resistance
in agricultural insects. The impact of the differentially expressed miRNAs on the expression
of cytochrome P450 genes was elucidated in this study. We identified two differentially
expressed miRNAs (sfr-miR-10465-5p and sfr-miR-10476-5p) after chlorantraniliprole exposure
using Illumina sequencing. These miRNAs exhibited relatively upregulated expression in the
fat body tissue, in contrast to their notably lower expression in the head, midgut, and
malpighian tubules. Further analysis suggested that these miRNAs might target specific
cytochrome P450 genes, like CYP4Cl and CYP4C21, which are known to play a role in
insecticide resistance development. Experimentation with miRNA mimics through
microinjection revealed a notable increase in the survival rates of S. frugiperda larvae when
subjected to chlorantraniliprole exposure, with a significant reduction in CYP4Cl and
CYP4C21 gene expression levels. This suggests a direct connection between the miRNAs and
the increased tolerance of Spodoptera larvae to the insecticide. Our findings highlight the
intricate role of miRNAs in the regulation of gene expression, offering valuable insights into
the molecular mechanisms of chlorantraniliprole resistance in S. frugiperda. These findings
pave the way for further investigations into miRNA roles and their potential in managing

pesticide resistance in agricultural pests.

Keywords: miRNAs, Spodoptera frugiperda, chlorantraniliprole, cytochrome P450,

insecticide resistance
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Transcriptomic Characterization of Carbonyl Sulfide Toxicity

in Tribolium Castaneum

Na Ri Shin', Keon Mook Seong'

1Department of Applied Biology, Chungnam National University, Daejeon, South Korea

A new fumigant, carbonyl sulfide (COS), has potential for use as a replacement for
methyl bromide, yet its mechanism of toxicity to insects remains poorly understood. In
this study, transcriptome analysis was performed on Tribolium castaneum malpighian
tubules and fat bodies, which are known to play an essential role in energy storage and
utilization in insect species. In total, upon exposure to COS, 3,034 and 2,973 genes were
differentially expressed in the 7. castaneum malpighian tubules and fat body,
respectively. These differentially expressed genes comprise a significant number of
detoxification-related genes, including 105 P450s, 18 glutathione S-transferases (GSTs),
82 ABC transporers, 25 UDP-glucosyltransferases and 42 carboxylesterases and
mitochondrial-related genes, including 9 complex [ genes, 2 complex II genes, 1
complex I gene, 9 complex IV genes, 8 complex V genes from both malpighian tubules
and fat body tissues. Moreover, KEGG analysis demonstrated that the upregulated genes
were enriched in xenobiotic metabolism by ABC transporters and drug metabolism by
other enzymes. We also investigated the role of carbonic anhydrases (CAs) in toxicity
of COS using dsRNA treatment in 7. castaneum. These results show that CA genes have
a key role in toxicity of the COS. Furthermore, the results of transcriptomic analysis
provide new insights into the insecticidal mechanism of COS fumigation against 7.
castaneum and eventually contribute to the management of this important stored grain

pests.
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2Department of Crop, Soil, and Environmental Science, University of Arkansas
sk A7) ofehe 7

1) AR Az da] HR v)E3N Amaranthaceae) 3% Palmer amaranth (Amaranthus

palmeri S, Wats,)-& SA7FA] 922] A|Z2A| 2HEE-$]0l] thel A
2% 3 Shjolth B Aol ) 2 very-long chain fatty acid)& AaH 7]
ZA11 Smetolachlorel] s #33-& W&3}F Palmer amaranth T8 704 749 AN ES
1851] Smetolachlors] G714} A4 BARAE AT, B2 A DRl el
malathion (cytochrome P450 &JA|A))3} 4-chloro-7-nitrobenzofurazan [NBD-Cl; glutathione
Stransferase AAANES 22+ 2 #M Smetolachlore} 37 %23t & 5YU7F Palmer amaranth 3]

O

)

= 4
Eo] BgAAS 78t A¥} 50 nM NBD-CL + 2 #M Smetolachlor 2] &7-o|A A& 7<)
&}e] glutathione Stransferase tAFE 2] 4 F7F7) Smetolachlor #1343
Palmer

HE)alge] 20% Haxs

L) 7ofels AR yeldth AlvE 2 4M AZRA A2 F A AN diAA
metaolachlor-ethanesulfonic acid®] AAgko] 12.18] © =FA Yeh} o] tiiiAle=
amaranth Y] Smetolachlor A|&Hd 2s}5 BRIel] $Jek A|E=2H 1leld 5 IS F7He=

Smetolachlor %|g] & 749 9 A& 5] BFoA cerotic acid (C26:0)2] AJ/d=ke] 717} 3.8

FEFE A= AR FHHUT. 54 MR AT A=A A Kske] dAE B

v 2 1 .88 7FAE}] Smetolachlors Palmer amaranth®] €4 267l 23 AEAE M4 A 29|
7] $Jl cerotic acid 4 ¥ A FHAAE Hrlshs F 997 Qs
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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://wwwkjps.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.

For the policies on the research and publication ethics not
stated in this instructions, International standards for editors
and authors (http://publicationethics.org/internationalstandards-
editors-and-authors) can be applied.

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
manuscript must be used a 12-point single main font and

double-spaced.

The manuscript of original research article should be
organized in the following sequence:

- Title page

- Abstract and keywords

- Introduction

- Materials and Methods

- Results and Discussion

- Author information and Contribution

- Acknowledgment

- Conflict of Interest
- Literature Cited

Title and authorship

The title, authorship, institutional affiliations should be
included a single page and it should be written in Korean
followed by English. The complete mailing address of all
institutions for author should be written in English and the
institutions name only in Korean. The institutional affiliation
of authors should be designated with a numbers. The
corresponding author must be marked with an asterisk. The
footnote should be indicated the phone number, fax numbers

and e-mail address of this correspondent.

Affiliation

The primary affiliation for each author should be the
institution where the majority of their work was done. If
an author has subsequently moved, the current address may
additionally be stated. Addresses will not be updated or

changed after publication of the article.

Changes to authorship

Authors are strongly advised to ensure the correct author
group, the Corresponding Author, and the order of authors
at submission. Changes of authorship by adding or deleting
authors, and/or changes in Corresponding Author, and/or
changes in the sequence of authors are not accepted after
acceptance of a manuscript. Adding and/or deleting authors
at revision stage are generally not permitted, but in some
cases it may be warranted. Reasons for these changes in
authorship should be explained. Approval of the change

during revision is at the discretion of the Editorial board.

Author identification

Authors are recommended to use their ORCID ID when
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
The abstract should be one paragraph, a clear, and
concise including the primary scope and objectives,

experimental approach, results, and conclusions and no



longer than 200 words. The key words are should be
provided within 5 words following the abstract and listed
in alphabetical order. The abstract and keywords should be

documented in English and Korean.

Introduction

Introduction should be concisely reported the background
and the purpose of the research, originality, and contribution
in the field. The manuscript does not duplicated previously

published work and does not include current results.

Materials and Methods

Reagents, equipments, the experimental methods, and
statistical methods should be enough detailed and referenced
for other researchers to repeat the study. Quantitative

methods are required for the validity and reliability.

Results and Discussions

This section should be briefly documented the data in
text, tables or figures and concise in discussing for the
results. Appropriate statistical analyses to support discussion
of differences or similarities in data should be employed.
For detail on preparation of tables and figures, see below

Tables and Figure section.

Authors Information and Contributions
Author information should indicate the affiliation and
position of each author (professor, researcher, student,
master, doctorate, etc.) and ORCID number. In Korean
papers, author information should be written in English.
ex) Professor, Researcher, Postdoctoral researcher, Doctor of
Philosophy, Ph.D. student, Master, Master student,
Bachelor, Undergraduate student, High school student
Gildong Hong, Department of Vector Entomology,
Hankook National University, Professor, https://orcid.org/
0000-0001-9151-5390
Chulsu Kim, Department of Vector Entomology,
Hankook National University, Master student, https://
orcid.org/0000-0001-9151-5390
Hee Park, Hankook Chemical Company, Researcher,
https://orcid.org/0000-0001-9151-5390
Author Contributions should be prepared with reference
to the following.

Each author is expected to have made substantial

contributions to the conception or design of the work; or
the acquisition, analysis, or interpretation of data for the
work; AND drafting the work or revising it critically for
important intellectual content; AND final approval of the
version to be published; AND 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 investigated and resolved.
For research articles with several authors, a short
paragraph specifying their individual contributions must
be provided. The following statements should be used
“Conceptualization, X.X. and Y.Y.; Methodology, X.X;
Software, X.X.; Validation, X.X., Y.Y. and Z.Z.; Formal
Analysis, X.X.; Investigation, X.X.; Resources, X.X;
Data Curation, X.X.; Writing — Original Draft Prepara-
tion, X.X.; Writing — Review & Editing, X.X.; Visuali-
zation, X.X.; Supervision, X.X.; Project Administration,
X.X.; Funding Acquisition, Y.Y.”.

In the case of a paper written based on a thesis, the
relevant content is specified in the author contribution
section (ex: This paper was written based on the first

author’s master’s thesis).
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Citation in text

Published papers or papers in press can be cited in text.

* Unpublished results and personal communications are
not recommended in the reference list, but may be
mentioned in the text.

« Citation in text should be English form with the styles
as followings:
- Single author: (Lee, 2012)



- Two authors: (Lee and Kim, 2012)

- Three or more authors: (Lee et al., 2012)

- Groups of references: (Kim et al., 1989; Lee, 2000);
should be listed first alphabetically; then chronologi-
cally, More than one reference from the same author(s)
in the same year must be identified by the letters ‘a’,
‘b’, ‘¢, etc.

- Papers in press: (Lee DW, in press)

- Unpublished papers: (Lee DW, Hong GD, unpublished
observation)

- Personal information: (Lee DW, personal communication)

Reference list (Literature Cited)

* References should be written in English form.

* English form is only allowed in case of non-English
papers. Non-English title should be translated to English.
The original languages that cannot be translated to
English may be notated as alphabet letters based on the
sound.

* References should be arranged first alphabetically and

then further sorted chronologically if necessary.

<Journal articles>

1) One author:

Trudgill D, 1995. An assessment of the relevance of
thermal time relationship to nematology. Fundam. Appl.
Nematol. 18(5):407-417.

2) Two authors:

Yeon E, Kim HT, 2019. Characteristics and field fitness
of Colletotrichum horii resistant to tebuconazole. Korean J.
Pestic. Sci. 23(4):331-338. (In Korean)

3) Three and four authors:

Lee DH, Choi J, Kim HT, 2019. Phytotoxicity test of
fungicide by using ultra low volume sprayer in a greenhouse.
Korean J. Pestic. Sci. 23(4):323-330. (In Korean)

4) More five authors:

Kang JT, Lee SJ, Kim TS, Song JS, Lee CM, et al.,
2019. The occurrence of insect pests, damage rates and
chemical control at coniferous seed orchards. Korean J.
Pestic. Sci. 23(4):241-250. (In Korean)

5) On line Journal :

Mwamula, AO, Kim YH, Lee HW, Bae E, Kim YH, et
al., 2020. Taxonomic notes on three Tylenchorhynchus spp.
(Nematoda, Telotylenchidae) associated with turfgrass in
Korea. Eur. J. Plant Pathol. DOI 10.1007/s10658-020-
01966-2

<Abstract>

Nesmith WC, Dowler WM, 1973. Cold hardiness of
peach trees as affected by certain cultural practices.
HortScience 8:267 (Abstr.).

<Book>
New TR, 2010. Beetles in conservation. John Wiley &
Sons Ltd., Oxford, UK. Pp.43-67.

<Book chapter>

Eken C, 2011. Isolation, identification and preservation
of entomopathogenic fungi. pp. 1-46. In: Borgio JF,
Sahayaraj K, Susurluk IA (Eds.). Microbial insecticides:
principles and applications. Nova Scince Publishers, Inc.
New York, USA.

<Books published by organization or group>
American Public Health Association, 1998. Standard
methods for the examination of water and wastewater.
Washington, DC, USA.
National Institute of Agricultural Science and Technology,
1988. Methods of soil chemical analysis. Suwon, Korea.

(In Korean)

<Dissertation or Thesis>
Reeder JD, 1981. Nitrogen transformation in revegetated
coal spoils. PhD Diss., Colorado State Univ., Fort Collins.

<Bulletin et al.>

Rollins HA, Howlett FS, Emmert EH, 1962. Factors
affecting apple hardiness and methods of measuring
resistance of tissue to low temperature injury. Ohio Agr.
Expt. Sta. Res. Bul. p.901.

<Proceedings>
Shin S, McKenna D, 2019. Weevil phylogenomics

using old meseum specimens. 2019 Fall International



Conference of KSAE, Pyeongchang, Korea. 24-25 Oct. p.
179.

<Proceeding paper>

Locasio SJ, Fiskell TGA, Everett PE, 1970. Advances
in watermelon fertility. Proc. Trop. Reg. Amer. Soc. Hort.
Sci. 14:223-231.

<Reports>
US.A. Department of Agriculture. 1977. Agricultural
statistics for 1996. Washington, D.C. USA. p. 307.

<Patents>
Roth TL, 1972. The manufacturing process of natural
insecticide. US Patent 3670.

<Website>

Rural Development Administration, 2020. Regulation of
pesticide toxicity. http://pis.rda.go.kr/spcltyinfo/agchmUndstand
fagchm.do?menuCode=2 1 5 (Accessed Feb. 10. 2020).

Tables and Figures

The tables and figures should be included in the
manuscript after Literature Cited and numbered consecu-
tively in order first cited in the text with Arabic numerals.
Abbreviations in the table should be described the footnote
with superscript, lowercase letter in parentheses-a), b), c)
etc.- and listed below the table, proceeding to across a row
from left to right. Figure captions should be started with

“Fig.” followed by the figure number. Punctuation is to be
included after number and to be placed at the end of the
caption. If a figure contains several parts, label each part
with a letter in parentheses- (A), (B), (C) etc.- and cite in

the caption.

Units

Length, height, weight, and volume should be present in
metric units and use of International System of Units (SI)
is recommended.

Temperature should be expressed in degrees Celsius (eg,
25°C)

PUBLICATION CHARGES
The publication fee is 300,000 Korean won per article.

PROOFS AND REPRINTS

The proof file of accepted manuscript will be sent the
corresponding author by e-mail and the responsibility of
page proof lie with the corresponding author. Reprints
could be ordered by filling out the form and will be
charged in copies. Authors could download the publication

from the journal website freely.

COPYRIGHT

Authors submitting a manuscript do so on understanding
that if it is accepted for publication, exclusive copyright of
the paper shall be assigned to the Publisher.

Published by

o Tel. 031-296-4088

o E-mail: kjps97@hanmail.net

The Korean Society of Pesticide Science

® #309 Annex, The Farmer's Hall, 92, Suseong-ro, Paldal-gu, Suwon-si, Gyeonggi-do 16432, Korea
e Homepage: http://www.kjps.or.kr




| PEER REVIEW PROCESS ||

Manuscript Online Review System

The Korean Journal of Pesticide Science has been
established a Web-based system that provides a
manuscript peer review and submission environment
with simple accessibility. For this specific guidelines
are available from the top menu at the journal website.
Manuscript submitterd to the journal will be evaluated
to be the following four categories, Accept, Major
Revision, Minor Revision, and Reject.

Special Note to Author

The Korean Journal of Pesticide Science has established
the law by which the authors are not allowed to express
any complains to the journal Editorial board on the final
judgement of their manuscript. Automatic application of
the law to all authors will proceed when they submit
their manuscripts to the journal.

General Processes

The journal peer review system has three-blind review
process to reach the final decision of manuscript
evaluation. General processes for manuscript review
are described as follows.

The Journal Management Head Office will receive
automatically an e-mail notice of manuscript submission

when authors submit successfully their manuscript on
the journal online system. The manuscript will be
reviewed by a chief editor for evaluationg manuscript
structure format. The manuscript may be immediately
rejected if typescripts are not inadequately or incorrectly
prepared. Thus, the authors should carefully read and
follow the guidelines found at the journal website (http://
www.kjps.or.kr). All submissions under prescripts review
process should be regarded as the initial submission.
Once the manuscripts are correctly prepared and
accepted at the evaluation process of format structure.
Editor and at least 3 reviewers will be invited for
reviewing the manuscript. The authors will receive an
notification of receipt of their paper after editor
assignment. It would generally take at least two weeks
for reviewers to finish the first round of manuscript
review. The author will receive a final decision letter of
their manuscript within at least 2 months, including the
period from submission, revision to final judgement by
referees. The editor’s decision based on reviewer’s
comments will be critical to acceptance or rejection of
the manuscript. The authors will be required to revise
their manuscript if major or minor revision is needed.
The authors should follow the initial submission
process to load their revised manuscript on the online
review system. The authors should revise their manuscript
within one month after revision required; otherwise the
manuscript may be rejected without any notice.



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. ) 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) D 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

M
;

ANEEH) $2A9193) @15 AUt B 2l o g
Alazeo] 4T AQ S Bslel Washe Boka}
S0 A e FUE@TE R ddse] 12 P94 3

Ak, SDFEE e SR, BRI S )
2AIZ 314 kvl 9k

ApzH) O A98E 9% 193 ok 9o g0 74
k. @ 91493 AL A5 go] AP, 99 919
ol ety Sol o8 $LLYNAY, ALAAY, g%
s94, gel9age g slsle] Ak,

A4z(£9) © 9Y3le 9Agve oF o o
o] Basiy AT A9
AL 2R %*—14
3t5] A AR &2 9
i 4 itk @ $14 % 49@ 7 %I%JE%‘—H f‘élif& 1%
ol 571 $HeZ FHAAIA T4
o3 24 e AHORE AT & »l
Olc st FAARE Y1949 Qs B elal AT ek %
2 75 A ARl Fest Aoz 7k f%} @ AYLFL
JMJAW Qo= -3t é‘*k— st A3Ake] EX oy} AkE
£ sy 2% A Ardd A5S T 2AE
et 4= ok ® A193lE FAAF A, IR AF, 4
o] HFAHAE A e} FYoA g3]x] FulojA]o] FH
slojol st 919 Zhake] o)A isiAe vE S RIS

Aol A €14
oF .@'r] ﬂ”

o oz
rlr B
>
Ll

"
_O,d
s

jaa)

_(_o‘
[
rE
I
==]
i)
%

A5z EFH gL =A4) O =
A, g =EAAE BA] Y

T, 2l 278 = 28

oM ot @ Az 7152 ofef Ul @

1.

2.

i

ﬂﬁ_‘z
ot
ofj ol o X

Ho ot

o

_{

ojof g},
T A, AR 3 2 B 2e 7|9 E 3l
s W8-S 2dsiAY 4951,

=5
5
=FA



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:

1. 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.

3. 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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| AUTHOR’S CHECKLIST ||

Instructions to Authors

[ I read the requirements for manuscript submission and the guidelines for manuscript preparation. This manuscript was

written according to the guidlines.

[[] The authors’ institutions and the funding body supporting this research have agreed the allow this article to be
publishid.

[] This article has not been published previously in any other journal. Currently, it is not submitted to another

journal for publication.

[] The Copyright Transfer Agreement Form has been signed.

Manuscript Format

[J] The manuscript is neatly prepared with the main sections labeled (e.g., Abstract, Introduction, Materials and

Methods, Results and Discussion, Conclusions, Conflict of Interest, Acknowledgements, and Literature Cited).
[] The pages ar numbered consecutively beginning with the first line of the title page.
L] All Literature Cited are formatted according to the citation style described in the KJPS instructions for authors.
[] Each entry in the Literature Cited list in Cited in the text.
L] All tables and figures are numbered consecutively in the order of their initial citation in the text.

L] All tables and figures are Literature Cited within the Text.



|| COPYRIGHT TRANSFER AGREEMENT ||

In order that my manuscript might be accepted for publication in the Korea Journal of Pesticide Science, I hereby
assign and transfere to the Korean Society of Pesticied Science all rights, title, and interest in and the copyright in the
manuscript, entitled

(Title of Manuscript)

submitted by the following author(s)

(Names of All Authors)

KSPS will have the right to publish the manuscript in any medium or form, or by any means, now known or later
developed.

No manuscript will be published by KSPS unless the society has received this transfer signed by at least one author
who can represent the others. if each author’s signature does not appear below, the signing author(s) represent that

they sign this agreement as authorized agents for and on behalf of all the authors, and that this agreeement and
authorization is made on behalf of all the authors.

Name (print) Signature Date

Name (print)(if necessary) Signature Date
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