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Environmentally Friendly Management for Pesticides
Aimed at Green Chemistry

Jang—Eok Kim

School of Applied Biosciences, Kyungpook National University

An environmentally friendly management plan for pesticides with a focus on green chemistry
involves using sustainable and eco-friendly practices to reduce the environmental and health
impacts of pesticide use. In this presentation, I would like to express my opinion as a pesticide
chemist who has been conducting lectures and research related to pesticides all my life about
environmentally friendly management of pesticides aimed at green chemistry,

It is a fact that no one can deny that pesticides have enriched our lives by adding
quantitative and qualitative value to agriculture. Pesticides have caused environmental damage
due to their persistence and toxicity, but now people are demanding pesticides to achieve
environmentally friendly agriculture, Since the time given to me is short, I would like to briefly
discuss only a few concepts,

1. T would like to introduce the concept of AGRICOOLTURE, I recommend replacing the
concept of agriculture with the concept of AGRICOOLTURE. I hope that we can no longer
view agriculture only from a productive perspective, but instill in the next generation that
agricultural activities best satisfy people's desires to eat good food and live in a good
environment,

2. T introduce examples of research related to environmentally friendly research oriented
toward green chemistry., I present the results of my research on a technique to quickly
artificially detoxify the environment after chemicals, such as pesticides, have been used. Since
nature has the ability to self-purify, if we utilize that principle, we can quickly detoxify
chemicals such as pesticides by merging them with natural components.

3. T recommend that the government establish a more systematic and integrated management
system to manage the safety of agricultural products, The desire for the safety of agricultural

products is a concern for all citizens of our country, However, since tasks related to the safety
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of agricultural products are scattered across departments, there is no synergistic management
effect, Therefore, 1 recommend considering the introduction of a GPH system that integrates
and manages GAP-PLS-HACCP,

4. T suggest that the government consider introducing several systems to professionalize
pesticide management, Pesticides are substances that have a certain degree of toxicity and
persistence, so in order to handle them, they must be managed by someone with professional
knowledge about pesticides. In addition, since the analysis of pesticides is an important task
in terms of product quality control and in determining the suitability of agricultural products
through residue analysis, it must be performed by persons with professional certificates related
to analysis, And since the qualification standards for pesticide sales are significantly lower than
those for tree doctors, we will need to establish a new certification system in order to take
pride in what we do, I hope that the review of the tentatively named Plant Doctor — and
the ‘Pesticide Analysis Technician' system will be established quickly.

By following these environmentally friendly pesticide practices, I believe we can achieve
more sustainable and environmentally responsible agriculture while minimizing the

environmental and health risks associated with pesticide use.
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Research Group for the Commercialization of Plant
Growth Regulator by Microbial and Biochemical Agents

Pyoung Il Kim

Center for Industrialization of Agricultural and Livestok Microorganisms

Plant growth regulators (PGRs) play a pivotal role in controlling various aspects of plant
development, including flower and leaf formation, stem height, ripening, and fruit growth.
With a global push towards reducing the use of chemical pesticides and fertilizers, the demand
for these environmentally friendly materials utilizing microorganisms is steadily rising. The
primary objective of our research group is to pioneer the development and commercialization
of plant growth regulator by microbial and biochemical agents, This is achieved through
leveraging microbial and plant cell line resources within the phytobiome context.
Consequently, we anticipate fostering import substitution benefits through the advancement of
localized agricultural material technologies. To attain these objectives, our research
encompasses the following key areas: i) Material acquisition and efficacy verification, i)
Comprehensive analysis of effective components and physicochemical properties, iii) Structural
identification and mechanistic exploration of growth regulators, iv) Establishment of large-scale
cultivation methods, formulation processes, and product manufacturing, v) Thorough
evaluations of efficacy, weaknesses, toxicity, and residue levels in manufactured products and

farm fields, vi) Development of user manuals and strategies for successful commercialization,
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Review on Biopesticide Test Guidelines in OECD
Countries

Jin—Hyo Kim', Youn—Sig Kwak', Sung—Hwan Choi?, Kyeong—Ae Son®

'Division of Applied Life Sciences, Institute of Agriculture & Life Science (IALS), Gyeongsang
National University, 52828, Republic of Korea

2Division of Horticultural Science, Institute of Agriculture & Life Science (IALS), Gyeongsang
National University, 52725, Republic of Korea

8National Institute of Agriculture Science, RDA, Wanju, 55365, Republic of Korea

Biopesticides are a kind of pesticide derived from natural sources such as plants, microbes,
and minerals, and it is believed that they have low toxicity on humans and the environment
with low residual issue, Thus, it is accepted as one of the alternative tools for crop protection
in integrated pest management (IPM), and the global market is continuously increasing in
demand. To ensure the high quality of biopesticides, some OECD countries established
registration guidelines, Briefly, we summarized and compared the guidelines for the
classification of biopesticides and the requirements of product chemistry, toxicology, ecological
effect, and residue, EPA, EU, and Japan have specific guidelines for microbial pesticides;
especially the guidelines are more focused on human and environmental safety due to the
differences in chemical pesticides. Specifically, the active microbes are required to be deposited
into the international microbial bank for the checking identification and the quality of the
product, The microbes having low toxicity based on the published papers do not require their
toxicity and residue data, and these are listed on the low-risk materials, In addition, the growth
media for the active microbes requires the toxicity test on Tier I grade basically, and these
results are used for the reference of the exception for the compound identification of minor
metabolites. In Korea, biopesticides are regulated under two different Acts. One is the Pesticide
Control Act; it defines “Biopesticide” and is strictly handled like chemical pesticides, The
other is the Act on the Promotion of Environment-friendly Agriculture and Fisheries and the
Management of and Support for Organic Foods; it defines “Organic Agro-Fishery Materials’

and the materials are defined most like the OECD definition,
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Safety Management of Pesticide Residues and Veterinary
drugs in Fishery Products

Ji Young Kim

Pesticide and Veterinary Drugs Residue Division, National Institute of Food and Drug Safety Evaluation,
Ministry of Food and Drug Safety, Osong, Chungcheongbuk—do 361—709, Republic of Korea.

As the import of fishery products increases, safety management for fishery products is
required, In addition, it is necessary to establish safety management for pesticide residues and
veterinary drugs in preparation for the implementation of a positive list system (PLS) in Korea,
where maximum residue limits (MRLs) have not been set, Thus, the accurate analytical
methods for pesticide residues and veterinrary drugs are needed for their monitoring from
fishery products. This study aims to develop analytical methods for pesticide residues for
which MRLs haven't been established. Liquid chromatography-tandem mass spectrometry
(LC-MS/MS) and gas chromatography-t andem mass spectrometry (GC-MS/MS) method to
determine pesticide residues in fishery products were developed. The analysis method was
validated according to the CODEX guideline 40-1993. This newly developed analytical method
could be useful for monitoring of pesticide residues in fishery products and assessment of their
risks. A rapid kit was deveolped and utilized for rapid inspection of veterinary drugs in fishery
products,

Continuous residual survey will improve the safety of fishery products and national health

and contribute to strengthening safety management and supporting the establishment of policy.
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Engineering the Phytobiome Community: Selection of a
Functional Core Microbe by Glutamic Acid

Da—Ran Kim

RILS, Gyeongsang National University, Jinju 52828, Republic of Korea

The physiology and growth of plants are strongly influenced by their associated
microbiomes, In turn, the composition of the plant microbiota is flexible, responding to the
environment and the state of the host and raising the possibility that it can be engineered to
benefit the plant. However, technology for engineering the structure of the microbiome is not
yet available, Here we show that glutamic acid reshapes the plant microbial community and
enriches populations of Streptomyces, a functional core microbe in the strawberry anthosphere.,
Similarly, in the tomato rhizosphere, treatment with glutamic acid increased the population
sizes of Streptomyces as well as those of Bacillaceae and Burkholderiaceae, At the same time,
diseases caused by species of Fusarium were significantly reduced in both habitats, Plant
resistance-related genes were not activated, suggesting that glutamic acid modulates the
microbiome community directly, rather than activating the host s own protective mechanisms,
Much is known about the structure of plant-associated microbial communities, but less is
understood about how the community composition and complexity are controlled. Our results
demonstrate that the intrinsic level of glutamic acid in planta is associated with the composition
of the microbiota, which can be modulated by the external supply of a stimulant such as

glutamic acid (Microbiome, 2021, 9:244).

Keywords: Microbiome engineering, glutamic acid, Streptomyces, phytobiome
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Development of Methyl Bromide Alternative Fumigants
and Fumigation Technologies for Plant Quarantine
Purpose

Bong—su Kim1*, Jun—ran Kim1, Byung—ho Lee? and Gil-hah Kim®

"Animal and Plant Quarantine Agency, Republic of Korea
2KyungpooK National University, Republic of Korea
3Chungbuk National University, Republic of Korea

Methyl bromide(MeBr), one of the most popular fumigant for plant quarantine purpose in
worldwide, is now banned due to ozone depleting problem, Tt is still possible to use methyl
bromide for plant quarantine and critical use exemption only, but developed countries are
planning to suspend MeBr use in every fields, Moreover, MeBr can cause plant damage and
intoxication of worker, so reducing MeBr usage and developing alternative fumigants are
urgently required. Recently, new fumigant and fumigation methods were developed and
commercialized in Korea, Ethyl formate, a safe and effective fumigant, shows rapid efficacy
and low phytotoxicity on fruits and vegetables, and cylinderized phosphine gas, an active
ingredient of aluminium phosphide, shows high efficacy and good penetration with less
damage on fresh commodities. Although both MeBr alternative fumigants show good efficacy
to most of pests, some pests are still hard to control with single treatment of fumigant, To
overcome the weakness, combined treatment of both fumigant and successive treatment of
fumigant and cold treatment were newly developed, and shows enhanced efficacy to plant
quarantine pests, The integrated fumigation methods of single and concurrent treatments of

methyl bromide alternatives can rapidly oust methyl bromide in plant quarantine.
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Antibacterial Activity of Essential Oils and their Synergistic

Effect with Antibiotics Against Xanthomonas Campestris

pv. Vesicatoria

Jin-Seong Kim"", Jeong—Yoon Kim?, Min—Kyung Seo®, Jin—Hyo Kim'

1Department of Agricultural Chemistry, Division of Applied Life Sciences, Institute of Agriculture &
Life Science (IALS), Gyeongsang National University, Jinju 52828

2Department of Pharmaceutical Engineering, Institute of Agriculture and Life Science (IALS),
Gyeongsang National University, Jinju 52725

8Eco Friendly Agri-Bio Research Center, Jeonnam Bioindustry Foundation, Goksung 57509,
Republic of Korea

Plant pathogenic bacteria are widely spreaded and frequently outbreaked in wet-
summer season usually. Among them, Xanthomonas campestris pv. vesicatoria (Xcv) can
cause bacterial leaf scorch (BLS) in vegetables. To control the pathogenic bacteria, a few
antibacterial pesticides such as streptomycin, oxolinic acid, etc. were developed and use
in crop field. However the frequently use of limited antibiotics can develop the pesticide
resistance, and alternative for the antibiotics are required. Here in, we investigated the
antibacterial activity of plant essential oils (70 types) against Xcv and qualitatively and
quantitatively analyzed the major components in the oil by GC-MS. In addition, a
selected major antibiotic component of essential oil was investigated the synergistic
effect with antibiotics based on FIC index as well as the anticipated bactericidal

mechanism was suggested.
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Development of Dynamic Model to Predict Pesticide Residue

in Proso Millet using field Experiment Data with Multiple
Application

Min—Ho Song, Ji-Woo Yu, Jung—Hoon Lee, Hui—Yeon Ahn,
Young—Soo Keum, Ji-Ho Lee

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

The dynamicCROP model was investigated for its ability to predict pesticide residues
in proso millet based on data from field experiments with multiple pesticide applications.
A modified first-order equation was used to calculate the half-life of pesticides in millet,
which is one of the most important parameters. To develop and validate the model, data
sets from two field experiments of six pesticides were used. Crop-specific parameters
were adjusted to incorporate a proso millet archetype into the dynamicCROP model
based on previous studies. The model accuracy assessment was conducted using
statistical units (correlation coefficients; R and R?, loss functions; MAE, RRMSE, and
RMSLE). The results demonstrated its ability in predicting pesticide residues in proso

millet grain.
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Antibacterial Activity and Mechanism of Action of

Streptothricin F Produced by Streptomyces Mauvecolor
KRA18-925 Against Erwinia Amylovora

Yugyeong Choi 2, Jae Woo Han', Hun Kim"2, Sang—Keun Oh?

and Gyung Ja Choi'*®

'Center for Eco—friendly New Materials, Korea Research Institute of Chemical Technology, Daejeon, Korea
2Department of Applied Biology, College of Agriculture & Life Sciences, Chungnam National
University, Daejeon, Korea

3Division of Medicinal Chemistry and Pharmacology, University of Science and Technology,
Daejeon, Korea

Erwinia amylovora is the causal pathogen of fire blight, which affects plants in the
Rosaceae family, including apples and pears. In this study, we aim to develop a
biological control agent to control fire blight. A total of 3,081 soil actinomycetes strains
were used in the screening test for antibacterial activity against E. amylovora, and we
selected KRA18-925. Through phylogenetic analysis based on 16S rRNA gene sequence,
the KRA18-925 strain was identified as Streptomyces mauvecolor. From the culture
filtrate of 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 ; g/ml, and showed in vitro the other
antibacterial and antifungal activities against various plant pathogenic bacteria and fungi.
In addition, when streptothricin F (125-500 y g/ml) was treated on young seedlings of
Chinese pearleaf crab apple, streptothricin F showed 80-96% control efficacy against E.
amylovora and when treated on apple fruit, it showed 68-98% control efficacy. The
mechanism of action of streptothricin F was investigated on virulence factors of E.
amylovora. Streptothricin F significantly inhibited the expression of ArpA, a major
component of the type II secretion system. These results suggest that 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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Antibacterial Activity of Primocarcin Produced by

Streptomyces sp. KRA20—630 against Erwinia Amylovora

SeoKyoung Koo "2, Jae Woo Han', Hun Kim"3, Sang Un Park?, Gyung Ja Choi"®

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

2DeparTment of Crop Science, Chungnam National University, Daejeon 34134, Korea,
3Depar‘(ment of Medical Chemistry and Pharmacology, University of Science and Technology,
Dagjeon 34113, Korea

Fire blight caused by Erwinia amylovora, a gram-negative bacterium has caused
serious damage to Rosaceae plants such as apple and pear. In this study, a total of 1,525
soil actinomycete strains were used in screening test for antibacterial activity against .
amylovora, and the KRA20-630 strain was selected due to strong antibacterial activity.
When the culture filtrate of Streptomyces of KRA20-630 was partitioned with ethyl
acetate and n-butanol, the ethyl acetate layer exhibited strong antibacterial activity, an
active compound was isolated from the ethyl acetate layer using column chromatography
methods. The compound was identified as primocarcin on the basis of nuclear magnetic
resonance and mass spectroscopic analyses. The growth of E. amylovora was completely
inhibited by primocarcin with the minimum inhibitory concentration of 50 x4 g/mL. In
addition, when Streptomyces sp. KRA20-630 culture filtrate (3-fold dilution) and
primocarcin (250 y g/mL) were treated on Chinese pearleaf crab apple seedlings by
spray method, their control efficiency against fire blight was 89% and 93%, respectively.
And the KRA20-630 culture broth (3-fold dilution) and primocarcin (500 x4 g/mL)
treated on young apple fruits showed the control efficiency of 97% and 100% against
fire blight, respectively. In addition, the mode of action of primocarcin was investigated
on virulence factors of E. amylovora, including swarming motility, amylovoran
production and type I secretion system. Primocarcin decreased amylovoran production.
Taken together, it suggests that Strepfomyces sp. KRA20-630 and primocarcin can be

used as a biological control agent against fire blight.
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Potential Utilization of the Brewery's Hop Wastes as

an Insecticidal Synergist and Repellent Against

Spodoptera Frugiperda

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 fall armyworm, Spodoptera frugiperda, is becoming a serious invasive insect pest
in Asia, Africa, and Oceania due to its broad spectrum of host plants and long flight
distances. In response to the increasing risk of insecticide resistance, there is a growing
need to develop more effective pest management options. One such option involves the
use of synergists, which are substances that, while inert on their own, can enhance the
toxicity of other insecticides when combined. In the present study, spent hop from a
beer-brewing process was tested to evaluate the synergistic effect on conventional
chemical insecticides. Among the five insecticidal compounds frequently used for
controlling the fall army worm, spent hop oil and its major constituent, 5 -myrcene,
enhanced the toxicity of deltamethrin, emamectin benzoate, and spinetoram, displaying
synergistic interactions in the topical application and injection assays. Electrophysiological
studies showed that the neurological responses in the larval CNS were significantly
boosted in all three synergistic combinations compared to the individual applications of
the insecticides. The remaining ones which did not show any synergistic toxicity in the
bioassays also failed to display any neuronal change. § -Myrcene did not show any
inhibitory activity on the major detoxifying enzymes of the larval extract. These two
observations imply a new and novel neurological synergistic mechanism compared to the
traditional synergists. Moreover, § -myrcene also displayed spatial repellency in the
larvae of the fall armyworm, which may potentiate multiple usefulness of the spent hop
oil for controlling this pest. The synergistic effects on deltamethrin and spinetoram were

further confirmed in the simulated spray test using emulsified samples.
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dsRNA Insecticide Control Efficacy Against the Western Flower

Thrips using Chitosan Nanoparticle or Bacterial Formulation

Falguni Khan'", 222"
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The western flower thrips, Frankliniella occidentalis, is a significant economic pest
among Thysanopterans because of its massive feeding damage and ability to spread
tospovirus to hundreds of plant species worldwide. To manage this pest, chemical
pesticides have been employed. However, their control efficiency has been shown to be
inadequate due to the fast development of resistance in F. occidentalis. The
chitosan-based nanoparticle (NP) formulations, which are economically efficient, had a
significant insecticidal activity with mortality rates above 80% within a 7-day period
under field conditions. However, the utilization of nanoparticle-based double-stranded
RNA (dsRNA) is impeded by the inherent challenge posed by the high cost associated
with dsRNA production and the substantial amount of materials needed for its use in
field settings. Numerous research studies have provided evidence of the creation of
dsRNA using the L4440 vector and HT115 (DE3) Escherichia coli, specifically for the
purpose of applying it to both vertebrate and invertebrate systems. The objective of this
work was to conduct a comparative analysis of chitosan nanoparticles (NPs) and a
bacterial formulation-based double-stranded RNA (dsRNA) approach by targeting the
vacuolar-type ATPase (vATPase) gene as control strategies against F. occidentalis. This
study aimed to compare chitosan NP and bacterial formulation-based dsRNA control
tactics against F. occidentalisusing RNAI against the vacuolar-type ATPase (vATPase)

gene.

Key words: Chitosan, L4440 vector, dsRNA, vATPase, Frankliniella occidentalis
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Research on Resistance to Bemisia tabaci (Hemiptera:

Aleyrodidae) on Domestic Greenhouse Cucumbers

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

Hee Soo Lee', Seungmin Shin', Gnim sodavy', Jong Kyun Park':2

1Department of Ecological Science, Kyungpook National University, Sangju, Republic of Korea
2Depar‘[ment of Entomology, Kyungpook National University, Sangju, Republic of Korea

The greenhouse pest, B. tabaci, causes direct damage to crops at all developmental
stage except for eggs, including growth inhibition and leaf discoloration, and it occurs
more than 10 times a year.

To control B. tabaci, chemical pest control methods are primarily used due to their
quick effectiveness and cost-efficiency. Therefore, it is essential to establish strategies for
managing insecticide resistance and to conduct ongoing monitoring for B. tabaci.

In this study, eight different insecticide with varying modes of action, registered for
domestic use against cucumber B. tabaci, were selected to investigate resistance
development. B. tabaci samples were collected from 15 locations in 5 regions (Gangwon,
Gyeonggi, Chungcheong, Yeongnam, Honam). Bioassays were conducted for 12 of these
regions, and the lethal concentration was ascertained for six regions. The results revealed
that fluxametamide exhibited high insecticidal efficacy in the majority of the regions,
whereas flonicamid and pyriproxypen showed low insecticidal efficacy in most of the

reions.

Key words: Bemisia tabaci, Insecticide, Resistance, Greenhouse, Cucumber
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Evaluation of Insecticide Resistance in Yellow Tea Thrips,

Scirtothrips Dorsalis Occurring in Protected Mango Cultivation
Regions in Jeju and Haman

Min—jae Kim', Ho—wook Lee', Yeonijin Jang?, Hwang—bin Yu', Kyeong-woo Kim?,
Yi—seul Kim4, Rosmery Malory Noli Erquinio1, Abraham OKkKi Mwamula4,

Cheol Jang*, and Dong-Woon Lee"®*’

1Department of Ecological Science, Kyungpook National University, Sangju, Korea
2Research Institute of Climate Change and Agriculture, Jeju, Korea

3Department of Entomology, Kyungpook National University, Sangju, Korea

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

Insecticides are used to control pests that occur in domestic protected mango
cultivation regions. However, continuous use of insecticides contributes to eventual
development of resistance in the targeted pests. Therefore, in this study, yellow tea thrips
(Scirtothrips dorsalis), a major pest that occurs in domestic protected mango cultivation
farms, was collected from mango (apple mango) cultivation regions in Jeju and Haman
for resistance evaluation experiments. Insecticide resistance evaluation on the two
populations was conducted against eight pesticides (Dinotefuran 20% SG, Thiacloprid
10% SC, Abamectin 1.8% EC, Emamectin benzoate 2.15% EC, Bifenthrin 2% WP,
Chlorfenapyr 5% EC, Cyantraniliprole 10% SE and Spinetoram 5% SC). Lowest
resistance was recorded in Emamectin benzoate treatments on both populations. The LCs
values of Thiacloprid were 301.013ppm and 1,357.0ppm in Jeju and Haman regions,
respectively, showing resistance rates of 6.02 and 27.14 times higher than the
recommended dose. More notably, highest resistance was recorded in Bifenthrin
treatments against the Haman populations. A significantly high LCsy of 26,107.0ppm was

recorded, which was about 1305.35 times higher than the recommended dose.

Key words: Scirtothrips dorsalis, resistance, insecticide, mango
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The Status of Pesticide Resistance of the Field Populations of

Bemisia Tabaci Gennadius and T7efranychus Urticae Koch

Md Munir Mostafiz', Sushant Raj Sharma?, Hwal-Su Hwang?, Kyeong—Yeoll Lee'"2

1Agricultural Science and Technology Research Institute, Kyungpook National University,
Daegu 41566, Korea
2Depar‘(ment of Plant Medicine, Kyungpook National University, Daegu 41566, Korea

Both Bemisia tabaci Gennadius and Tetranychus urticae Koch are major agricultural
pests worldwide and are known to rapidly develop resistance to pesticides. In the years
2022 and 2023, the field strains of B. tabaci and T. urticae were obtained from tomato
and strawberry cultivars throughout four distinct provinces, with each province including
three different regions. Subsequently, the resistance levels of these populations to eight
different pesticides were assessed in a laboratory setting using leaf dipping and direct
spray application methods. The findings of our study indicate that the field populations
of B. tabaci exhibit susceptibility to both cyantraniliprole and emamectin benzoate. In
contrast, populations of B. tabaci have shown resistance to pyrifluquinazon and
spiromesifen, with resistance ratios (RRso) above 8. In addition, it was shown that all
field populations of 7. wrticae had a significant susceptibility to acequinocyl,
chlorfenapyr, and cyflumetofen. Nevertheless, populations of 7. urticae exhibited higher
tolerance and ultimately acquired resistance to abamectin, with a resistance ratio (RRs)
above 5. The results obtained from our investigation will provide valuable insights for
future studies aimed at monitoring the resistance of B. tabaci and T. urticae to the

insecticides that were tested.

Key words: sweet potato whitefly, two-spotted spider mite, resistance monitoring,

susceptibility
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FAEAAE 9 WIS AIF 2 Al ARERE AlRS] 48 B3 Daphnia magnaZ} %
Aedoldigh JF 2 o] HAH= sETTS 2RI 3T

EHS W21 B, AR, ol (dietke] v, Ae] A 53t e SAE
Aol et FES ERIFHO ZA FAAME 7IF o= 7P} o FoRl= FAASEARL] TRlol
Hebhssh Aot

A A 2 53 BHEFAASAIARAY] 49, "OECD Test Guideline No, 202, Daphnia sp.,
Acute Immobilisation Test & H]-EL 2 A¥S F3Ps}sd o™, Potassium dichromate(K,CrO7)S

TR wel 2 3] / W24 h ECsp: 0.6 ~ 2.1 mg/L)S AABkal S8 =] Wizhes G4 2 et
MAE Aol ARESFATH24 h ECso ¢ 1.913 mg/L).
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3,5-Dichlorophenolz} Potassium Dichromate0i| CHSt Et0{F 2]
= Hlw 4

oFE’, BEN, Wa, oy, BB, Lsha, AT

OECD, EPA & =A% Zho]|=eRIolA Jo] ] Bf ofFo] AJRQAER JAHo] Stk =l 5
of FEo 52 ST TR i =AIF Thel=eRI x31E flsf Al olge] FHEAL,
A8 FATIEe] AN (8 A A2021-208, 2021.09.28).

2 A7E W Aol X3 o]FE Aol SAAHRE vlwEfRT| 3l o (Gyprinus
carpio), SAV (Oryzias latipes), BBV (Danio rerio), V48] (Misgurnus anguillicaudatus)
of] tisfl 3,5-dichlorophenol¥} potassium dichromate 252] B2 A5l Grolfg 594
A A3E Hlaskn Al 90ARE 9 IS, AldE == § AP E BELeeH,
1 A3E o838} LCsy (median lethal concentration)S ARkt

2019W3RE] 2023W3744] A1&3}F 3 5-dichlorophenol @] 96417t LCso2] Hitgk (Ha~Fh) = o
ZHR o= 1.001 mg/L (0.655~1.278 mg/L), AEE]4 2,506 mg/L (1.860~3.146 mg/L),
2A1g] 2,727 mg/L (2.601~2.798 mg/L), H]FE] 2,970 mg/L (2,301~3.375 mg/L)°]Th

2017\ 35E] 202013714 AJ@3} potassium dichromate®] 96A|7F LCso2] B gk (Ha~Ft)+=
ol 2 9Jol= 231.3 mg/L (185.8~294.8 mg/L), $AF] 2132 mg/L (161.7~262.1 mg/L), 1]
28] 227.1 mg/L (197.1~281.9 mg/L)°]| At}

LCsos ©]83l ANOVA testE ARS3te] ofF ko] FoJalE ERIsIaL, L A3} potassium
dichromate®] 789~ o1& 3+ =7} giick ¥hH 3,5-dichlorophenole] 73
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TRl 111 [



« | 20231 (AhBt2EopateIY| QUAIEY| Gl AATHAUEY] J

p 0-D-05 > 4

Transcriptomics in Toxicology: A Deep Dive into Molecular

Responses of Pesticide Toxicity

Bala Murali Krishna Vasamsetti, Kyongmi Chon*, Chang—Young Yoon,
Juyeong Kim, Ji—Yeong Choi, Sojeong Hwang and Kyeong—Hun Park

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

Pesticides play a crucial role in modern agriculture by increasing crop yields and protecting
against pests. However, their unintended impact on non-target organisms, especially aquatic life,
can have severe consequences for the environment. To effectively assess and mitigate these
risks, it is essential to gain a comprehensive understanding of pesticide toxicity.
Transcriptomics, a cutting-edge technology that examines gene expression at the RNA level, is
a powerful tool for studying molecular changes in organisms at specific times. Our laboratory
utilized transcriptomic analysis to investigate how pesticides trigger molecular responses in a
zebrafish (ZF) model. Firstly, we identified numerous differentially expressed genes (DEGs) in
response to pesticide exposure, showing that pesticides greatly influence gene expression in ZF.
We then performed gene ontology analysis to categorize these DEGs into cellular components,
biological processes, and molecular functions. Lastly, we conducted KEGG enrichment analysis
to pinpoint the biological pathways associated with pesticide toxicity. Additionally, we ensured
the reliability of our transcriptome data by validating it with conventional qPCR. Concurrently,
a phenotypic assessment allowed us to correlate these molecular mechanisms with
developmental abnormalities induced by pesticides. These in-depth transcriptomic studies have
uncovered the mechanisms of pesticide toxicity, which are often associated with disruption of
metabolic and signaling pathways related to cardiac, ocular and reproductive functions. Key
findings from our studies highlight the value of transcriptomics in assessing the ecological
impacts of pesticides and in calling for the development of more environmentally friendly

agricultural practices.

*Corresponding author E-mail : kmchon6939@korea.kr
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Alternatives to Animal Experiment for Skin Sensitization
Potential and Adverse Outcome Pathway (AOP) Based on

Defined Approaches (DAs)

Ji—-Yeon Yang, Soo-Jin Park, Jeong—Hyun Lim, Si Young Yang,
Geun—Hwan Gil, So—Hye Hong*

Toxicity and Risk Assessment Division, Department of Agro—food Safety & Crop Protection,
National Institute of Agricultural Sciences, Rural Development Administration, Republic of Korea.

The skin sensitization evaluation of pesticides is a toxicity test that must be submitted in the
regulation of agricultural products because chemicals in pesticides cause various skin diseases such
as allergic contact dermatitis when the spraying pesticides directly or indirectly was exposed in skin.
Previously, the skin sensitization of pesticides was evaluated using laboratory animals, but it became
possible to predict skin sensitization through integrated evaluation by combining test methods (so
called defined approaches, DA) using non-animals. According to OECD guideline (2012) publishing
the Adverse Outcome Pathway (AOP) on skin sensitization, 11 examples of agrichemical active
ingredients were selected referring to the Pesticide Annual Report with high shipments of more than
250 tons in Korea. For selected agrichemical active ingredients, in chemico skin sensitization assay
on covalent binging to proteins (OECD TG 442C), in vitro skin sensitization ARE-Nrf2 luciferase test
method (OECD TG 442D), and in vitro skin sensitization on activation of dendritic cells (OECD TG
442EF) were assessed by reflecting defined approaches (OECD TG 497), and sensitivity, specificity,
and accuracy were calculated for each. The results of animal testing using guinea pigs and the
integrated evaluation results of non-animal test methods were 100% consistent. The order of
sensitivity, specificity, and accuracy was established as 100%, 100%, and 100% for the DPRA, and
100%, 100%, and 100% for LuSens assay. For the h-CLAT, 100%, 66.6%, and 85.7% were
established. These results showed that we established new approach methodology for assessment of
skin sensitization on agrichemical active ingredients using defined approaches method and notified test
methods in the Pesticide Control Act.

Keywords : Skin sensitization evaluation, Pesticide, Adverse outcome pathway,

Defined approach
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2 AAstslen], AdY AREE 5 550 e Alde IRkt AFAY AEE 15%
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PSRt AlFEZZE= Category 12 E75EoI)+= hydroxyethyl acrylate, Category 2B2]
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piperonyl butoxideE AR8-3F3t}
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Monitoring of Pesticide Residues for Agricultural Products
Distributed over Gangseo Area in 2022

Eun—soon Lee*, SeongSeon Choi, Seah Oh, Juyeon Jo, Minkeong Kim,
JooHyun Park, Sudin Jeon, Ju—sung Park

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

The monitoring of pesticide residue for 2894 Agricultural Products distribued over
Gangseo-gu Seoul in 2022 was conducted by multi-residue method for 470 types of
pesticides. The Occurrences of violation Max Residue Limits(MRLs) for Pesticide were
the 75 samples and the violation samples consisted of 74 Vegetables and 1 Herb and
Spices Agricultural Products. The violation rate of Pesticides in Agricultural Products
was 2.6%, which was about 2.9 times higher than the 0.9% in 2021. The acceptable
detected pesticides below standard limits is 347 cases, with 261 cases of Vegetables, 85
cases of Fruits and 1 case of Mushroom. The violation rate and Acceptable detection
rate for Pesticide residue are increasing since PLS( Positive List System) application.
The highest frequency Pesticide was Fluxametamide, 23 frequency of 75 violated
samples. The violation Agricultural Commodities are Chard(23), Lettuce(6), Spinach(6),
Chinese mallow(6), Chicory(5), etc. The violation Pesticide are 27 types of Pesticide
which are Fluxametamide(23), Carbendazim(5), Terbufos(5), Phorate(5), etc.

Key words : Pesticides, Herbs and Spices, PLS(Positive List System), Max Residue

Limits
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S EMS7} st BMES0) /Xl S3

o] A7 UFe] Bt Fisef FE2E80 VAl IS AL I E9E ulRe R
ol ik TS AR S HAstel] flete] A EITE Ealed] te A EES AL
7] $J38ke] azoxystrobin, fludioxonil, etofenprox @ difenoconazole 82 de] thFE FA|s)aL
RIS F o] SRR A Y F SN I, 2 i
F9F L5 )40 meshe] ELToAM 7P 2& FE2E8S HY2H(p ( 0.05), difenoconazoleS
Aelet 3% sk Al G P AoEeS FEEE0] e AFE EAHp (
0.05). T3 B4 s 584 dSeFe ey A2is ol8ste] £4% 3 7=
ZH 9 ofFo] UM, 10 mLe] SHTFE TS %%3}7} oJHrh= A& 7ksle] acetonitrile
HEA

31 QAR T AP 1%101] QuEChERS = packetS H7)sh= Wiro 2 AEE
Oq T

e}
)
o\
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(o3 1 3
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iin)
2,

0
mg/kg T 55 (n=3)9A] 3]5& 7|F 70-120%, RSD<200601|¥hS: WIESh= A7E Adr) we)
Al e Eee sk 4 Al JEks A= e R L%E]‘Rip_ﬁl, e st
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Al gl SHN = Florylpicoxamid & CHARMS
X124856499| Ztg EM

*

0171,

b

= SX< LSO A
TE, HEFT, S, PO,

skl 2o Al HZ2E B - SA1E Florylpicoxamid(AEHE: M) #]3kAlo] vk
gl gl AR EAE Al e Bl SR SRARI s Hol= A
A AT SF7IeS Adlste] oURA] AAe Tl BddE ARRTe S THe
picolinamideAl&-0. 2 glo|u} BelE Fofl FEo] At Hs s Blal 21EA] Uil 35st
o] ok 2 uE H”Pﬂ HEo|3)A L olo] H}ﬂ],ﬁy};{] obg AFo] AghEls ATy

)
r
>
‘

)
fru

3
S8ARRo] Helate] FRILISH Hafiof thdst Z]‘EOH *]*9‘ 7Fs3t F5le AHERS 7AAL e
Fo g A Qo) B A e APAm) 20 245 2 34 5 Florylpicoxamide] ZH5
e Fstel Sofe] FRES 9 SHUHNE e laAas Shus Stk Algep)
2E E2EIFAME00%) WSS 2,0008] SJAlste] APdAE] 2d0x] A5 2 Sut

= I

= b |
79 BAo R 33 AFAT Bl3laL, A= S o AE F0, 1, 3, 5, 79 (HHoE MBS
&= 8T} B8 Acetonitrile 2 F+& 3 ThS- HPLC-MS/MSE- ©]8-3}¢] Florylpicoxamid

o 29 gRAAHEO] X124856408 BAIS) B 7l7ke] FRaks Bl zhEako 2 AFEEIgiT) AF

2 $Hk 5] Z Florylpicoxamid 3 X124850492] g =FeHAl= 0.01 mg/kg ~ 0.04 mg/kgo] Sl

o, 358 9 AR AFET 74.8 %~105.4 %, 75.8 %~116.4 % HIZ o]& w2318H
ol AR s HHEBE S8 9] Vel T Adeltt 45 % Florylpicoxamid
o] 3k RIS 2E ol XUl 0UxMIA 8.41 mg/kge] HU FEFFES HYon o]F
ArH oz Fhavste] HFop A - 7o) B vhyells 3.71 mg/kgo = WERgtE St
9 9] F Florylpicoxamid®] g RS HF B 2]l 04214 0.08 mg/kg, 12.95
mg/kg®] Hd] JIRTFES BA0H ofF FAH g Fhaste] skl Bg- Ao A - 59
o] Zoet thxelle (0.02 mg/kg, 3219 B¢ HF AR F 78] BHAF vhyell= 5.6
mg/kg® 2 YRt o o] dddt 35 3 58k sHkl T Florylpicoxamid®] ZH78]8-71%

(&35t
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= [=]

15.0 mg/kg, 0.07 mg/kg, 15.0 mg/kgdl] AT S2HIFAM|=(10%) W d<rshA|e] A=

el
Sk ok QPRI 8 2K 33] AGAE R Ak Alo] ARsitiar ddE, o
2 AR w2 g2 o8] 2E = Florylpicoxamide] ¥H77)= A% @ ) s}

QoA 22t 8.5Y, 1.64, 7¢ oliTh

re oM

Aoy : WZ X Florylpicoxamid, X12485649, 45 &1} SEAXE-7]E
2FAA} E-mail : bglee@dbagro, co kr
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GC-MS/MSE 0[|2st R7ISLXI =
Chlorothalonil, Folpet SAIH Xzl
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TS 7 EdAA N F7 I EeF dito] HEEA] Solof Folle Eslal A

o}
ofo] HEH= AE 3lo] 5 RS $4 £40] 7Fesl=S dlal f7 s A ol thek <k

Mooff oF

- =
2% Fakshud s
24

H |

o] fFEA A5S YA £ A ARES fUTsd AT W nAEA 2%, W
AEFEE 2%, W B F71R 158 T3 F 5T AR Atk Y A= S5
2 5008 BA8kaL, it ARE Baske] 1% EEAF 3 SHF 10 mLE 18R] H43

o § AER o]gaon, FHsEEETE ] 40802 FE3k GC-MS/
MSE #A3l5inh. AR BFE8IS oHEYEHR 31X thy FAE] Al5E AR89
ZATA ol wheb AEEF & 2SI (6.25-200) pg/kg B R20.990]80tk BA1S 913k
AEIE (1.8-2.5) ug/kg EolaL B4 HFHI= (5.4-7.0) ng/kg M= YEOH, &
A FFES AFEG0 ug/kg) oM = 77.7%914 101.5%, F5E(250 ug/ke) o= 76.2%004]
88.3%, ILEE(500 ug/kg) oA 73.4%¢4 86,4%2] <ol Atk AHEFHARE 8.3% oJak%]
o} B IFE B3 §715 A 5 chlorothalonil?} folpet “g<ke] A o] 2144, 3]4-&, 7
3, AR, BT EAL 5 FEAET Tol=RlE TSRt fU1s AR B4 &5
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1
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MEXIY FaficE, €¥%o), 455380l TRset ZLEE

RIS AR =2l Pl

TN gk &L, FdAde] AFHA &2 PSS Fol Uik 4] T i QA
sk ¢12)0] Folde] wi} 2019 FoFs]-87|F7d3A| S (PLS, Positive List System)7} BLE
A=l A8HAL vt Teal 2 FeRIARE T IEe] A7 E o 91214 715A3te} Al
el ekl To= Walls A B s bR 540 vE=A vekd 5= 719l sihEe] R
AHAeZE Fagk Aoty o] whel 20215 2023 7HA] ZﬂTXl‘:ﬂoﬂH ko] FelHe
TG, AE5T}, derAole] Walls A Bl 5ok ARS- AE] AL s oF RUEES A
BTt THFEeF RUEIR 450/ 3i0) thate] LCMS/MSSE GCMS/MS 55 o83 g &4
NS AHste] Pt Walls 2AF 23 fAlv=e =1 T oElT, dEve 4
ey, A 5 1083, AstAels A, riueEAdd 5 113sFe] ®
Bttt ARS soF AL A fAfvee ERRERY F3) F 4, YEuRe cupeal
Zo0|E FA & 1355, ASFAlE oS ARERN] s 5 1852] weks ARSEIS]
o FEAP] E Aol RUEY Ak e 2HEoA 2HREETIE(MRL) Hke 2 QBdgh
Arto] O]EME UATE T AF sk A e Wl Y Al7|eF FasA A o] Fo
132 lo] 2= Wl 2 A7l gk 7S §§ A7) AR B} oFE w4
2te] %ﬁﬁbﬁ.
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FFAE o] RIS glotelr] 9)ste] 202083 21d71A] 2d7F HE1EH AHA
g oA AR F BFAER A B T v RS 2ARIITE RoA Fiaje}
I O F ue0S Jelskal eyt o799 1279 AR F, spigRle] B RS
FARIAIL, 71 AE]ellA] LOQ0.01 mg kg-DP|FHe 2 BT B3| QIAL, vljwellx] A eHA|
FrolQint. A AEA], FvHRF), 25Ye], FEHIE v - A2 § EleahdlelEdnd
S HPskaL 37, 40, 81, 848 ¥} o) B T FhITHe] ZHFES AL 27 ES T
O] 788 71 L vl Elr] 247} 88.3-98.7%9) 86,4-99.4%0 0T, e} a15go) &
2§ EFETES AERAL 73, 81 A § ARPHS AR, 2B R ]
g o 7NEToIA 30.8-68.3%2} vl FA 56.7-73.3%0] ). Fep], aFYo), HUE(FF)
& A28 § dEgUolES FF3kaL A7t 84, 81, 40 Fof] IRFFE AL, 27]
& UH] s Ve 9 kel EeR] 98% o, arggo] 90-98%, F b= 88-92%0] 1T
HFAE] o] EY 5 FRFde AE § BHUF, =A)eh AP Az 5] a<le] 2R8-3)
T 20 R AT B FFS vXE 80977 Hasirial Azl
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Quantification of Residues of Amitrole in Grape with
Acetonitrile Dilution by LC—MS/MS

ChaeUk Lim*, Hyejin Park, Eunjoo Baek, Hansol Lee, Namkuk Kim,
Seong Hun Lee and Sung—Hee Hong

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

PIESE Boll e §37} o} AEFE WA LAY 5 Gl e ARAZH T
o] a1 FApago] toh IR H4j0] vk ZhhE, Foh nESER0 2 AEBALY
o] §lor] 4 el FU I AR ol - EAge] 2a

2= AT Vﬂ“ e FAEF AAEHEe) Quick Method for the Analysis of Highly Polar
Pesuudes(QuPPe)E S-83}e] o EE-S LC-MS/MSE 7HASH] 4938 = Q= WHo] 7futy
It} Luna 3 #m Polar Pesticides Z2¥} 50 mmol ammonium formate X3 & 18]3l o}A|EY
g ol 2 AFGTI0] LI MRS ol§T 54 Fal HARIE A3} 3o)
& Wawo 2ug 9 S 9
WE*JZ%E TS PO R 0,05, 0.5 mg/kg Fol| thek sukE B8 Axsiglon] 1 4
T A AFAAIE 1.0000 OJRAaL B2 95.9 ~ 9.2 %, HOAlE 3.8 ~ 6.5 %, L
| 0.008 mg/kgE H )

_}'...
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Monitoring of a Multi—-residue Analytical Method for 17
Pesticides in the Livestock Products Using LC—MS/MS

So Eun Lee*, Nam Young Kim, Ji Hyun Kim, Ji Young Kim, So Ra Park,
Gui Hyun Jang, Dong Woo Shin
Pesticide and Veterinary Drug Residues Division, Food Safety Evaluation Department, National

Institute of Food and Drug Safety Evaluation, Ministry of Food and Drug Safety, Cheongju,
Chungbuk, 28159, Korea

In this study, we established analytical method for 17 pesticides and monitored
pesticide residues in livestock products and byproducts. The analytical method was based
on the extraction using the QuEChERS (Quick, Easy, Cheap, Effective, Rugged and
Safe) method and purification using the d-SPE method. Acetonitrile was used as the
extraction solvent, and a purification process was established using MgSO, and octadecyl
(Cis). Average recoveries of 17 pesticides were in the range of 66.0-118.0%, while
standard deviation values were less than 16.5%, which is below the Codex guideline
(CODEX CAC/GL 40). As a result of monitoring according to that method, the
pesticides were analyzed to be below the LOQ in 225 cases of livestock products and
71 cases of byproducts with high intake. This result show that analytical method is
suitable for the multi-residue analysis and monitoring of livestock and byproducts.
Accordingly, it is expected to contribute to the safety management of pesticide residues

in livestock products by establishing efficient analytical method and monitoring.
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& AAJSHAE:. QUECKERS 2]t LCMSMS, GCMSMSE ARgete] 3403 “gefel] tel
Bastelck 1 7k 1542060, 700 thel s ele] ABEglon, o] & 127e AFE 71
o] Z3hsle] 3.2%0] RAFES BTt 53], AFE7IF0] g woke] A%, e = 001
mg/kgS AL PLSEE B3] 107402 A9 83%E XA HREk 71Fe 23
RS AR), ARQ), D, AR 5 sFROICH, ol F 34, Zjol o
M 285 ofo] Al RAFhe LiehAIch P35S Lhekd ok RS phorater} 371
27 =2 v AR, cyflumetofen, cyprodinil, dimethoate & 11858 31519
o Al e Pk 2R kel i AlapEe) Bhalel magel] wiek 5okl
J

7 QKA SuE 9IT BUEYS 454 A debl 928 Ao Bal,

0] BFAY, BAFE, BEEo
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S Mot = AEXM| Novaluron2| ZEEAM

=|ASq1* ol o2 o 1 xtA1,2,3 s11,2,3
sidd’, Hae', AXE®, MY, dEs 0, Rad

"Rt AMeE st

2HIZCHStm OfELH - ACHAMSSFAISSAMIE]

Novaluron& +%-2] 71dl A& Asfigro=s BA| &35 L= benzoyluread] 254
2 F2 IR Wi A P%ﬂl Ak 2 e U 29 A T iRl frAlE
o2 St T novalurond] IHREAZS TEske] ok Fu5 9 AEAY FVkE A
71228 E BHElA 885 c) Novaluron 73S A& ek (novaluron 10% HA=3kA])
2,0008] B|AHS ) Mot 23F UG 71FEO Z 40-30, 30-21, 21-14 E 147 Aol AT F
QA EFsle] BA493199t) A2 #Ske] novalurond QUECHERS kitE o]-&3fe] & 2 A8k
T LCMS/MSE o]83}e] B3It LC-MS/MS 492 matrix matched HO 2 F-883}91 01,

JekslAl= 0.01 mg/kgo] ek ZHEA o] - E AL 3714] 555(0.01, 0.10, 0.50 mg/kg)2] 3
TES At rkeldietl, B fa 358 HAIQ1 70-120%0) EREATE oA 2] AT
2 ASk] novaluron ZHFERE 40-30Y A AE A)FoA 0,18 mg/kglS 2 71 Sk A
A7y el 7S STt 147U A AR ARelA 0.47 mg/kgR 7P A VR
o wEb, MFDSO] 2] At § novaluron FHFEE71E(2.0 mg/kg)dl] <Afste] E o,
Novaluron 10% 5314 2,0008) 3)AJele. §-3) Rk 4=8F 78 A 23] AFx7lA] okde Aoz
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LC-MS/MSE 0|2st AIY F 47X Amisulbrom| A4ACHA|

AL eI} F7]do] FH8 ds 2he Eepino|=A] Eo] thig o] A
o] S7FkAL Stk 2023\ FHGAARETCA QB ZAPA AYL 53] FAgte] AYsES]
I, FAR SRS 7] 9 &SI o8 AR BAIA &as HAATNAL, AR
S QAo digh Eoltke 2efE 4= Qlth oo £ At Akl Al wHEek ok
HEE flste] A s871ee] flaL, AFelA 728 HlE-o] %2 Amisulbrom®] AL
gk 2 AIES S §, dApE 2R RSl Bl AR 9IS AREste] Ak
S B E QI3 7| RARE Etara) Sk AR S A 20 km ol
o] o7} v o], ofit & Heylo 2 AT tidsek AY S Amisulbrom®] critical
GAP9]| = (13.5%, WIS AAete] QEAAME7 I whet Axsigint. Alss %
SERIE B 2 73)(0, 1, 3, 5, 7, 10 2 14%) st A7 AAEE S5tk Amisulbrome]
A=A (Limit of Quantitation, LOQ)= 0.01 mg/kg®|L, 348 Al 3] F=10Q,
10LOQ 2 MRL, n=3)<+C 2 QUEChERSH-S #-8&3la] LC-MS/MSE #4931t} H 348
2 Wol Al 37 X £ BT 70~120%, 200 oJUR 3871FS vESIIT) 348 NS
Agate] AFars 218 A 4 1, 2 2 394 12.89~0.17 mg/kg, 9.42~0.10 mg/kg 2
9.25~0.11 mg/kge 2 &), 4E vy = 25 2248 AEHck

rE

/go:l(Key words) : XA AFEL7IE, AFEA, AY, Pesticide, LC-MS/MS

I2kAA} E-mail : hrchang@hoseo, edu
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QuPPe Method % LC-HRMSE £&st
Ethephon AlSEAMEH o1

*
(]
34, 0I2%

ANAR S & 4k At T3] 7Kl wheh ti-E I7tellx] B Al s AEH0 R
Zsfetal vk FHEoke] A9 EU, 55 T sfe]=57} Wk ofujgl jellA]E 2019 E PLS
=ste] ogElar glon N w7t JREek 5871Ee] Aolste] Huledo s
FEek d B olat ] WABIAL Qi) & AFeME 545 5 3] Ethephonol]
tiste] FEAISE A §lo] A&l F4F & e WS skl HSsith dxEe
QuPPe MethodE 28381901, 7AZS LC-HRMS (QE) & t-SIM (target SIM) R EE ARE-319ITH
A&l gk FHAIE 0.01 mg/kg, 3582 AF% (0.02 mgkg) 5% (0.1 mgky) 25
oA Z¥zk 90.7, 97.2 wRAtk. AxTkeEel tigk AERAI= 0.05 mg/kg, 3a2 AEE (0.1
mg/kg) IFE (0.5 mg/kg) 255004 ZH2t 96.8, 96.8 %ATh, HEAL 0,005 #g/mLFE 0.1
pg/ml7kA] 55520 2 ZAsIar 214 (RS 0.999801 340} QuPPe Method 2! HRMSE 2H&-
Sk B4 AFERH b FhkEel] ZHFSE Bthephong S92 02 48 & 9l 10

2 Algdch

tlo
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‘=oiChEin SE|METE} SZUIEm HI0|QA|AE Y |AI2E a}
|.

S REYRISTHE|, "ML Stm KIHI0| A ARIZ Sk}

o] A= esterified rapeseed oil 21.6% EO RZA|7} F2l SFaAE k] Hlite njx&=
FE 7] Slsl TR BAle] SulaE HAslelr] flste] dlolA 2d W 24
AAZ HEA Pswd uhE 27 AE eIk S8a, 2.009) S5
volume median diameter (VMD)7} thZ7 thH] 2k 32-33% S7}8FaL, 200 um ©]5}e] HZL
°F 35-38% #Hashs ARS Bk 5 gA=] 34 A9E v = Driftsim A ESJolE
18310] AR ofle] WIS ofZeh A3k AR BEAE AR A ) Bl
= Uiz dy] oF 38 AT o]& 7|Hke. R =X |ul|S oA YFAEE S uf HA|
B A A9} FALEE o) AEEHE oF 15% Z7IHT, WIS oF 290 7h2BkAch
wl2bA esterified rapeseed oil 21.6% EO BZA|Q] 7= vlAke AEA7)aL -5 A7+ 9]

TEES B+ 9e Ao PR,

v

l

O

SA - A, BHERA|, vREARE, w5

)

A& A} E-mail : noh1983@korea kr
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LC-MS/MSE 0[&%t S4tE & Dimpropyridaz ¥
CHARMES| EAH JHE H HE

F2H], Zald, BXIE, WAN, O, MM, ASS

Sg7nIz a4

Dimpropyridazi pyrazole carboxamideZ] A2 s%52] HalS wWaA] SEAIA A& o
Y EHE o5 ST A uH7H zpkste] 7hFoleh XBlE} e FFA 5] A
o 37} itk @A FlleME AtseFsSo] XdEaL 9o, Mre] 7 R o7t
2Eo] JA vk w2 QFLOHHE 4= & Dimpropyridazol 639 iRk
(M5501002, M5501004, M5501005, M5501006, LS6065040, 156123135)] ks Ak=slr] <8k
EAHES JPdekara) aidlk. FE8ve =uskehy 545 aLElgte] Methanols ARE-8FSITE
AA 2L C18 SPES ARgsle] FHatial LOMS-MSE o]g3le] BA] 7]7]154] aFadeh B4

A5sl7] Sl 87 2z, AL, @70, il A olEe), AbE BErlE)ellA saE AldS
33 H’it} @%W(LOQ)-E 0.01mg/kg® 2 319om, 348 N3-S L0Q 2 10LOQ F=EoiA]
Llas Flo, e 38 ¥4 A9= 23] £4813]. 1 Dimpropyridaz B tiARHE
ZH J& 0.0025-0, 1mg/L o R) 0,99 oo g 3t 8719 2EolA 3|8

AR A b oM A Bk 0.179.7%0190H, Hit 3952 DimpropyridazZ}
87.1~103.4%, M55010027} 84.4~100.8%, M55010047} 84.7~105.6%, M355010057} 87.0~103.5%,
M55010060] 87.0~108.3%, LS6063040-2 85.7~100.7%, LS6123135% 86.5~108.7%0] Tk whalba

B AFE 53 o] XIS F2HE 5 Dimpropyridaz 2 thARHE-2] ZhR-s<F H4o 2}k
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=
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XS = Benomyl?| XIEEM

’ y O ’ - O0OoOL-, O
SEUSy eHEAEEMNE
1= = = =1 = ==
S=isty sPYTEe ettt

o] g HE F benomyl# L tiARAIQ] carbendazim®] 23S FrEdle] ZHREF <A
H7hE S AsE &8sl] S8l skt AlgEEek] AtA] banomyl 50% WPE 15004
B|Mste] 102 150 Lo ks gAY itk AEe HE T8 7IEo R 30-21-1494],
21-14-797, 147-097 7FAo 2 sl on 17-10-39% A8E 37} $831th Benomyl
2 30%9] YRUolrE o]83s] pHE 243 § carbendazim© 2 A7 LC-MS/MSE o3}
o] B3kt AEsHAIE 0.01 mg/kg ©|o™, AE F banomyle] ke carbendazim®]
M-S A8ste] Artsiit. AehAler A dRAI 10819} S000M) Eo. 2 Slas AR
A3} 247} 101,1-108,7%, 102,2-105,4%, 101,7-103.2% ©]Q.o™, thAbA|S] carbendazim®] 3|8
2 27} 94.8-97.3%, 92.4-94.3%, 92.1-92.9%°| 30Tt 30-21-1444 AelTte] o 2HFRE 2.79
mg/kgo|1o ™, 21-14-7U4 A2 4.98 mg/kg 17-10-3974 22 7= 6,97 mg/kg, 14-7-047
AglTrelr= 52.82 mg/kgo| Atk M5 RS HE oA AE 5 Aol At wet 2t
Zdhe AR%s Hiich

ofN

ZAl0] : banomyl, carbendazim, A%, ZF5eF A

J8xA} E-mail : easy313@naver,com
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52} PLS(Positive Limit System) th-3-of] whe} Aslar Al AJekel s w2 98l 34
W =% A1 e d5Afolt) Tolylfluanid®] 749 2587 TR AIAR(7.1.2.3, AI3R)
of Z3t=] o] glot s AIFHe] A5 Aita) 3 SPE FA| 5 H3e 2o} ARRte] thek
2225 PLS 7]5(0.01 mg/kg)dl M5 AlgHo g /)X H tolylfluanid A
o wet #w|, tiF, 24}, 7, 5] el QUEChERS *PHI LCMS/MSE 483 A1
Mkslaral el dn) 2 o] A9 Al 5 goll 1% EEA I & 10 mLE 713F ¥ 308
WAEFI oW, o]¢] Mg 10 g& AHte] Ao ARSI 1% EFAY Sy oREYE™
10 mL7} MgSOy, NaCl& 37lste] FE3hl o, i)t A5As MgsO,9} PSAR. A5}
LC-MS/MSE #4314t} Tolylfluanide] AFEHAIE 0.01 mg/kgel™, 3482 35 el
g FstAl] 100, A=FEHAL] souf), SwHE AAEFATE A M= 0.002, 0.005, 0.01,
0.02,0.05 2 0.1 mg/kgo. 2 st DA o] wE A AAARR) Fh 0.99
ol doln, 35 (g uekAl B kAl 108), ATFAI2] Soul) FT B8-S 78.8~100.8%,
HEAIGE 5.4% olatR 21Fe] kR e] Al vid BFAAfe] et 7ho] =ElR1(2016)
71l Agstait. Tolylfluanid W2HFe] - 352l 2 AeAle] 108), A=Al
o] soul), WO R B|g AIFS AABIAOT, B 3482 80.7~105.7%, HolAlGFE=
13.1% oJ3t& 7|el| Agstaict. 5 /g 2 wapzdFo] ¢+5d tolylfluanid AFHE A
FUldA] FE5EE T Feste] A RUEPES W3l T 2y ¥ HeAS
sRelstarz} gk

<
L
o
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LC-MS/MSS 0|88t SLE & Asulam2| AIRFE 7HL R HS

Sk AT woke AT ¥ F2 ok, 29l W olalElo] kel B Hee Rsek
N N P A ST
2781871k (Maximum Residue Limit, MRL)}& A7g8te] defslal glal, =ejoll= 7o) A8+
o] glon} o) 7)Fo] AAEo] QA e Fok] AL FREE A E(Positive List
System, PLS)]| &J&f] elalar Qlom, ool x ALgEh= Fofo]A|vk =] nj5E0 2 A-F5F
HE 913 HFSI87IEC] Sl woke] I E SsiME Aol a7 £ e =
W PSS 50 5 Telolx] ARA 2 wo] ARShe Asulame] AJAHE 7 H S-S Fdte]
TY T ARk RS 3 Al e R E8skast dth i sk SE(HT, 7
=, @), a5, 72Dl th3l QUEChERS & 2-8-3l] LC-MS/MSE o83 F4HE 7t 4

A53Ie; AEEA (Limit of Quantitation, LOQ)= 0,01 mg/kge|™, A]5¥ matrix-matched
standard®] calibration curves® 5 R*>0,990 2 ZAAS BRIslgth 3482 352(LOQ,
10LOQ 2 S0LOQ)L. & SHHE Z=8Y3}e] 75.5~101.5%, oA+ 3.2% ©]8F=2 CODEX 7fo|=
2}21(CAC/GL 40-1993, 2003)2] 387|154 AgsFAch

BLH

Fol(Key words) : MRL, PLS, Asulam, QUEChERS, LC-MS/MS
WAIAAL E-mail : hrchang@hoseo, edu
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Tiafenacil& I 2n|drjo]2A] AZAZ FE24 A/ AH(PPO inhibitor) 2H8-5 3] 2HE
A G54 S AslaL SIS BAst] AEE Fgith o]d 2R8712ks Fshe]
Tiafenacil S 3 7329} 3Ry} F2E FAlo WA= 733 sl v el AlzAolH &7 3=,
nl=, BEpde) 555 hE3 otk

B AFtof| A= Tiafenacil B EYF UARHEE 13F5{M-01, M-12, M-13, M-20, M-29, M-30, M-35,
M-36, M-53, M-63, M-69, M-72, M-73]¢] )14 S0 whe epdat A=)y vt grse
BEY 5 BOHE FYslth Tiafenacl ¥ PESF gl 1359 ZF BAHLS
acetonitrile/0,1% Formic acid in water® F&39F U, HLB 7IEZR|E o]&3sle] Al
UPLC/MS/MSE 239} tAAIE 15 MR 4] F48eh & EA4HE ESF M50l 288t

E-0]A(Specificity), 21414 (Linearty), &9=&(Recovery), AU A (precision) .2 FAHe] EFZA

50]/d& RT(Retention Time) X S/t AlF2] peak -2 ASsIHoH, RHESY FA
7] A59] B RTAA] HEFH vt 5202 BAAE] peak7} SRIER] Qgit) AMAdL
32 R 9} y-Ewo 2 Hrhls R gk 09901, y-ABe AETA ko) 10% o=
RIS AL 358 A1 Fd3]E HSE HF3HNoH, Tiafenacil(97.8-101.7%),
M-01(97.2-103.9%), M-12(96.6-103.000), M-13(85.7-96.4%), M-20(88.9-99.0%), M-29(77.3-98.7%),
M-30(93.2-101.0%), M-35(81.0-95.3%), M-36(95.5-102.2%), M-53(94.2-96.4%), M-63(86.2-98.6%),
M-69(86.8-99.8%), M-72(95.2-99.3%), M-73(89.8-96.5%) 2 E5F F 9ol sidsh= Het 34
& S vEsiinh AUAS AEFHIHURSD = Relative Standard Deviation) 2 H7138}3
ow, Z471e] URSDEE B 200 o|UlE wEsle] U WSS wEshs AS elsiin) wEt
A Tiafenacil 3 oXHA 1359 3Pk 54 algfsh & EY IHF B4R mEg 2] =7

FEFE A el B T 240 A8 7FsE Ao st
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T FEE T e s EEd M IR ot AR A
ste] WAPde] sHAlE S5stkal AAVIER] $-2] w4 - w20l ek A2 sl
ATH= SN F83E o7} Qi) sk §21%e] & A% APIhHst 9 K-2172] -
2] ¢17]9) Eglof 20 76418, 21 86418, 221 88291 XA o Z ZFr)slal 9ot
Fopo 2 913 WA A4 20 174, 21 337, 22 d 20710 2 A& o 2 Y
ol webr] FESEA st Ve 2] ogh SRt 9US BAsk] tie
AL & AR é:l*l%}%iﬂ.

12} 0 =2 20221d0)] FHe] 5A1E FEJA T 7 FAE WEske] Sivk ARk wetdk A
FEEREolA seke] SRk AEE T3 A9 7P JWRS8UIE Aolo] wQA, &
|07 AR 2 RS sk = 7= A ARk At Ul*e‘*l SOl @_XHWW
eotd ARIC R B uf FoRkkdd] 7R
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r
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b 2 B FEERe e s Rde ﬂv%-% shfislar FEt o] AEekdd

2] 778 B s RTIE AR ‘451 sto] FEE71o AMSTFs S ok B AR

o tieh AEARES Aske Algelt}. old BliEd], =l U R8T IE(Import

Tolerance, I1T)S AA$Lo 2H FE5rHE0] ALV 3 52kS SHjEh Algo|t), msl X|&x o
2 A0 el teule neslo] S 4% Al BARE A Bl
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Ol2L|0} = Etofenprox, Imidacloprid®]

MDY S0F TESSTIRMY 2T

=. 1* 5 ol Ax1 1 xIAd1 = 1 1
waR|”, gAY, J8E, U8Y, Akl e, 25

B o= o2 Yo} 5 AA)| 2% (Imidacloprid, Etofenprox)e] & oFx)) Az d22E FoF
E.
O

s
9] 55 ARl ahdslr] $13F PHRL A& 9fsl 7132 Akae 283t s3dsidinh Ad

FAL 915 AAARPE 20 km ©oPgR1 3 HAREA 71 QM) AR - ARESREA
B, AR - SRR AFADE sl A o ot SRIARE 7l wet
AESIIT AR AFE HSEE F 0 QARES), 1, 2,3, 56), 7, 9(8) dAMA] EsgloH
FFoR Qs 8t AR WAE A= A9It fJo} o] e NS FAfsle]
&) BAER] WiskE el olF EdiR A IS s, okRYol 5 sk
FOF RS AFI A TR Al 2902 ARSI o A AR

AMLOQ)E= 0.01 mg/kg= A=A <7, HdeHAl] 108 7, ZHF738187 1 2ollA 358
NS RPsidnt Al 7B 5 tiel Erofenfrox®= Z}ZF 75.3~80.5 %, 93.4~99.4 %,
99.3~105.9 %, Imidaclopridi= 96.7~105.0 %, 86.6~92.6 %, 84.9~86.3 % ©|3{t}. Z+ AJg 7o
A1) ekzyeo} 5 WIS Erofenprox 11.38(E1)3 7.89(F742), 9.29(343), Imidacloprid
=639, 439 18)al 6,192 vERT

Ao @ Etofenfrox, Imidacloprid, AP 253871, AFE4, o240}
=

=
A2} E-mail : ceohyunji77@naver,com
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S8 = Captan?| ZIREM

= 1* sp491 Ax1 1 =111l Al ox7l
Mo, gAY, JSE, A=Y, waxl, i, 2xw

B A7 58 tpes Ak Copane] BREAS 2] HNMTIE 448 918
7|2 8E gRekaRl 8skeitt Trichloromethylthiolate 7Al%E-9] ARTA| Captan THHZQ]
SHARE719} whg-ete] 555 Asfsln] Hd B Ao HSHAR TS Y ERTAR
AFEIch, el HOe Capran GO 841 A] ol ofefgo] 1o} UPLCE o} 33 4P
o Slsknh A9 EOR] AR S0 SIS S0 S|Hslel 23121 B 33G312114,
211147, 147.0) ARSI, HFP ALE F QAL 94 AR AT A 24
< Y3l T3 A& 10 g& H™F F 3% phosphoric acid 7} /-2 acetone(100 mL)-S 7151
Y FE3%F &, dichloromethane . 2 23] 23ttt Eujde] 8ulE 53] AAskL
hexane(30 mL)¥} acetonitrile(30 mL) 2.2 23] 8] ¥ acetonitrile & Fo} §=3}aL, florisil(10 g)
FreldeS of8sl FAlste] UPLCE 48ttt 572 49, A= 0.01 mg/kg 0L
HE APehA] &2 FoT AEdl AR, A 100, Hilse o] HES F5E
N Hrfeto] Blg AASS ARSI Captand] 3|82 R FEolM 98.0~108.4%,
ARFHA 108) =Eellx] 77.7~88.6%, HIEE(7 mg/kg) oAl 81.3~84. 9%tk EET- F
Captan®] ZHf| 7HFke FZoH| A2l 093 Ael7rollA 242t 5,92 mg/kge BRI s
0] 74, A FEAIE 0.01 mg/kg ]2 0™ Captan?] 3]5-&-2 A H3HA| $70141 77.3~83.7%,
A 108 Feellx] 73.4~78. 4% 330 s § Captane] Hf 1Rk HEFA A2 04
A AglTolr] 0.24 mg/kg® BH1E Ik

£

i)

o

SAHo] ¢ Captan, $H&g- FE5, A 7L W

=
d2kA 2} E-mail : Prince97j@naver,com
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Analytical Method for Quantification of Guazatine Marker
Compounds in Agricultural Products by LC—-MS/MS

Han Sol Lee*, ChaeUk Lim, Hyejin Park, Eun Joo Baek, SoHee Park,
Namkuk Kim, Sung Hun Lee, Sung—Hee Hong

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

Guazatine(commonly known iminoctadine) is a contact fungicide used to control a
range of seed-borne diseases, such as septoria, fusarium and alternaria. Guazatine is a
complex mixture of polymorphic compounds and it is typically composed as follows:
GGG, GG, GN, GGN, GGGG, GNG, GNN, GNNG, GGGN, and other. However, it is
difficult to manufacture the analytical standard for each compound, and the composition
ratio of commercial guazatine standard is variable. Therefore, we select four marker
compounds(GG, GNG, GGN, GGG), and determined a simple and accurate method for
quantification in five agricultural products(green pepper, mandarin, hulled rice, potato
and soybean). Guazatine is strongly basic and highly polar compound. Sample was
extracted with 3% formic acid in water and acetone (50:50, v/v), and shaked for 1 min.
After centrifugation, the supernatant was filtered through nylon membrane filter, and
analyzed by LC-MS/MS. All of the validation results were satisfactory and within the

criteria ranges required in the NAQS guidelines for method development.
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2] -, AYH T AW AE f8 el $&3AAIR oxolinic  acid,
oxytetracycline, streptomycin, validamycin 5-& ARSstL ol T2y S83A2] x)43<]
ARG R B T =Fo] $ulE F JorE, A ApieHEY RUEY A& S8 s
A Havt vk wepy, B ATl 83AIR Wol AREEAL e kasugamycin,
oxolinic acid, oxytetracycline, streptomycin, validamycin AS thao 2 FH(EH E3h 4 Hoso}
(Fzol8l Z3h Al 71 20358 Agste] MRS 2ARITE 2 5 A 5T R
He A& 5 g& 25 mL methanol& & -, SPE-HLB(Hydrophilic-liphophlic balance) cartridge
2 A3, LC-MS/MSE 2438kt AW A A3}, Ao A8e BT 0,990 =
Felsion, wAnel HRAAL 0,005  0.02 my/kg HIEA] etk 548 A
2] A oxolinic acid & oxytetracycline2 0,01 & 0,1 mg/kg T34 60.5 ~ 127.0 %= e}

=

3% kasugamycin, streptomycin 2 validamycin A= 0.1 2 0,5 mg/kgoll4] 66,3 ~ 103,0 %©]
ST, Mol A4 B ARl 0.7~ 140 %2 RFERAN JiEo] USAT, ¥ L B
ole] FeF A} A Eseolda] oxolinic acidZ} 248 |, BolloA] oxolinic acid 47,
streptomycin 5710] HEEH RO ZHFo] K7 ARS8 F(EFs0), oxolinic acid: 5 mg/kg)
wjke 2 ek} B} Sz AR Uehdek 1 9 ¥ 9 Bololde] ST B BT
EAEEC, 7 9 Boohs s8I =Eo] AL AoR dddn

(A5 242t
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Dimpropyridaz2| 2tAsi= "@olel ItRE Ho|

Dimpropyridaz (N-ethyl-5-methyl-1-[(2RS)-3-methylbutan-2-yl]-N-(pyrdazin —4-yl)-1H-pyrazole-
4-carboxamide)®] $H3 e tiibel B B 7] o] Aol ¥E HaxE HEste] A <]
RS FARY olsAes B3l MRS SPgstaL, ARl RS algste] 28
2558 2=319th Dimpropyridazes 4 ESHEY 2, 1=k 2)¢] S7)tiAbA] M55010013%
M5501005, M5501009 502 ZFgkefo] Zkzk Al 51%%} 29%, 1007k AL w7 |=
17-3019 oAl Rlt} Dimpropyridaze] 4 ESHEY 2, vl 2)o] FI7]tjAlel A= M55010019]
SO7FA] AL DTsp 81-369L 0] ATh 32 EF F dimpropyridaze] 2afjo] #2] Fa&
xR sl Aoz Vet U 2 BESF X34 dimpropyridaze] B 21-35€ 013t
Dimpropyridaz®] f718kA7 g2 A9 (Koo)= 19-248 L/kgS 2 UK SSLRC ©)FA T
‘mobile to moderately mobile’ S50l sjdal3aL, thARHE M55010013 M5501005, M55010092]
Kocgke 232} 16-35 L/kgd 10-51 L/kg, 7-36 L/kg S 2 ‘very mobile to mobile” 559l 333k
t}. Dimpropyridaz2 pH 4-7 ®$]ollX 7l8lloll RFYSIAAL pH 90X %= ¥HE7] 185U & QP
221 oAtk Dimpropyridazs= pH 7 $H5~8-Hol|A] Z=2afioll I3 M55010010] 17%7FA] AY/d %]
Sl kel wigte] Rafl7h IA] FX1E o] B8] 9% ofgzi &3 vkl 470190tk
Dimpropyridaz2] E-AYE Al oA = M55010013F M55010057} 212} 42%9}F 16067FA] A=A
I =3 AAAY vil= 47 4156937 86-112¢0]0tk. Dimpropyridaze} M5501001,
M5501005, M55010098 B, AT B Askre] tHto= Aofslqlth
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Fluoxapiprolin?| 2tzdsix mole} ZigE Ao

Fluoxapiprolin - (2-{3-[2-(1-{[3,5-bis(difluoromethyl)-1H-pyrazol-1-yllacetyl} piperidin-4-yl)-1,3-
thiazol-4-yll-4,5-dihydro-1,2-oxazol-5-yl}-3-chlorophenylmethanesulfonate) ¢] 373 Eafthrle} &
&g A o] F el BE BHaME HESI] S| 2RS4 ARG o] dE ARA
+ iR E ek, REAplRas gste] S E s EE ARSI Fluoxapiproling
6 EHEY 4, vl=r 2)2] a7[diAbollA] BCS-DC21250, DAG3612, BP32808, CC26101 502 gk
o] Z¥zF Hl 17%, 15%, 22%, 24%71A] AL w7 ]= 31-19780|0t} Fluoxapiprolin®]
A7l = CC261010] 24%7KA] BRI W7 262-31290190H. 32 B +
Fluoxapiprolin®] #3ljol] 2] ¥S v|x|RA] Esl= AL 2 YERHT} Fluoxapiprolin®] 3 E%F
F 1, 5Y 1) EAE CY962883F DGI19347F tiHE R AAESIAL w7 IE 65-187Y
(Bt 108Y)0]Ac}. Fluoxapiproling] 7187 15G A (Koo)= 2,752-15,193 L/kg® & UK
SSLRC ©]&Ad T-2] ‘slightly mobile to non-mobile’ S5l 31B38F3 1L, thAHE BCS-DC21250,
DAG63612, BP32808, CC261019] Kocgtd} o5 52 2t 3,598-5923 L/kg¥} ‘non-mobile’,
1,154-1,721 L/kg#} ‘slightly mobile’, 6.7-13.6 L/kg¥} ‘very mobile’, 0.4-2.7 L/kg¥} ‘very mobile’
S3o) #3at4rt Fluoxapiproling pH 4-7 H¢]oj|x] 713l QB38laL pH 9ollx]E =
Al 22 =)o} R = 678Y 0]tk Fluoxapiprolin pH 7 $H5-8-Yof|x] gl oJ3l =g]A] &3
=o] Athens®] 527 &-388)] W& 131-14090] 0tk Fluoxapiprolin®] E-AUE AJg
AT CC261013} DAG36127} k2t 40%2} 179714 AL B2 AAAI] DTse 2hz}
0.5 1wk} 16-362 o]0t} Fluoxapiprolin®} BCS-DC21250, DAG3612, DG91934, CY96288S &
& AET 2 Ao e R gl

(&35t
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o [=]

B e AR Sigolul Sl A] g 2o S E S AR wk AlAIA
(A )ES o 22 HREE FS vlaskar, AAAE sk kdelE A3 712
a2 gt FPsgint. BEY JAAZS A9AE 7 7R AR 559
Fluxapyroxad 0.4% GRI} 15.3% SCE ARE3FoH, AI1AE] 13] 2 A A7 33]9] T *g]
T} JAHE] 15)9} H A7 33] 25 Hele A2 AFSICE AEAFE 35 DA
g § ZF HElgrellA] 0, 3, 7, 10, 14UA} AlSE AF8t] Y F Fluxapyroxade} thALA] 28]
sl LC-MS/MSE 2418193t} A ekl E= 0.01mg/kg(M700F048, 0,02mg/kg)o] 1o, 3]14-8-2
90.2~112, 7%= FEH SIS W3t AelE 2Reh R JAIA el LoQu|RE A
2T (33))ellA] 4.54~0.23mg/kg, FAFET(43]) oA 3.22~0.21mg/kg 2 2 At 73] uwhe} 2t
FeFo] ZraEtlaL, AAAEe e JFTVE P ERIEA] ettt 559 PHI(E 14
Al A, AAH e 2R 0,21, 0,18me/kg 0.2 BE Xa|T7) slzdom): A&
&871F 3.0 mg/kg olFteln] A FUREAZIEPH/MRLY Aget Aoz SIS
Fluxapyroxadg & 2}7] Wel] 357 JAIAglet A5 5 F g io = WaAedt 49 A

[e]
o5 & T T A G vnE Aew At
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H& = Carbendazima} Tricyclazole?] MFE=29| &4 O

= X A =
4=, AT, £330l oIS
TEisYueld SMSCIYR TReetgrmt

NS B3l 354 carbendazim¥} tricyclazole?] 45 5 g<Fo|dfol] Wk H]o| =2 @

7Fs/3E 37l Slste] ESF 54300 whe 5o 91 IR BEY B EYRY 5 AR
TS BRI o, A Hiae} oo RS AR HelsEAlS(root concentration factor)2}
o] Al (translocation factor) & ALFEFATE FEAIG | ARSEF BEYRS 71 s ALt
WEk) nilEe] HE-S gElsle] EYF A (BEY 100%), EYF B (REFTALE(S0:50, w/w)),
B C (REFTPHEQRSTS w/w)S ZAIBIE AIf 5ok A%$5=(0.002 mg/kg), T7H&=
(0.01 mg/kg), LFL(0.05 mg/kg)®] T8N o8 ZAete] 5097 A 7IkF &<t 100 mLA
243] EEJ| AL AF A F carbendazim A5 v AvE, S E 2 iIF
el ZH2E 0.001 mg/kg, 0.002-0,006 mg/kg¥} 0,011-0.035 mg/kgo]Arh. 4% <
tricyclazole <] FEe EE ATolA 22t 0.0005-0.0015 mg/kge] ek 5 §-2
carbendazim FHFERE BrejolA] 7P =il 7194 7P Wgko | tricyclazole ¥2], &7,
0 2 =9t} A = carbendazim®] ©)3) A= EY Bl Awk, SR, 1 £
AelTelld 242} 0.7, 0.4, 0.5319.1, ticyclazoled] o]|FA|G= SFsmol AEie 84 A2l
A 232} 0,049} 00101t} EkgNMo)| theh A ¥E]9] carbendazim s o] B2 YERI
sulj et 25wl Eke] BalsEAlgs 21-32 F50]910 1, tricyclazole®] sujj#k} 25u] ko] Bha)s
Age 3560 F=olfleh o] AFer e AdE FTHHH WS F carbendazim¥}
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AISA|EF2H(Automatic Co—injection Method) &2
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At ol AdeAN ARt ofsl viird R Az ook SR &2 dAtellis AR ARrHE
IO auto-samplerdl] WA H AFsBAFUHS S-&ato] APeAo ssh4] @aL A&
o7 wREERAHEN B ARINE Tk AsTUHe SHslslth AFSAETUY
(Automatic Co-injection method)2] 7458 $J8] Ivrel wjdRA BFgNe] HAFN 2FFA|
STYHOE A3 AFITE A9 71E71E AREste] vlalskalst] Ak 712718 B
H

AP APAGE QI Pt G Ak ABABFPENN ZHAF 0.9
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Evaluation of Behavior of Phorate and Terbufos using Soil
Column Depending on Characteristic of Soils

Aniruddha Sarker*, Won—Tae Jeong, Se—In Kim

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

In this study, a comparative assessment for leachability and metabolic transformation
(or degradation) in soil column trial were conducted for examining the fate of phorate
and terbufos in several soil types (loam and sandy loam). The leaching test and
metabolites transformation through packed soil columns were performed following the
OECD guidelines. According to GUS index calculated from leaching test, both phorate
and terbufos considered immobile pesticide (no residue is detected in the leachate) with
low to extremely low leachability. The parent pesticides and metabolites were measured
for each soil column layer, the both concentration (*>90% recovered) was found in the
upper layer soil (0-10 cm) followed by subsoils. In summary, the persistence,
degradation, and metabolic transformation of phorate and terbufos is limited within the
top soil zone (0-10 cm) and no potential groundwater contamination is emerged due to

slow mobility of pesticides.

Keywords : Pesticide degradation, Column test, Metabolites
Corresponding author E-mail : shewaspretty@korea.kr
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Plant Uptake Patterns of Terbufos and Phorate
in Lettuce under Succession Planting

Bo—Yeon Moon*, Sang—Hyeob Lee*, Gyeong—Jin Kim, A—Reum Song,
Jin—Ho Ro, Ji—Hyock Yoo, Sang—Su Kim

Residual Agrochemical Assessment Divison, Agro—Food Safety & Crop protection Department,
National Institute of Agricultural Sciences, RDA

Soil-applied pesticides can persist in soil due to multi-annual uses. To reduce the
critical barrier for the positive list system (PLS) regarding the potential carry-over of
such residues to non-target succeeding crops from application on preceding crops during
rotation cultivation, an uptake study of terbufos and phorate was conducted in a
greenhouse in Korea. Terbufos and phorate were applied to the soil at lettuce seeding,
following recommended and double doses according to safe use guidelines. Lettuce was
cultivated in two cropping seasons, with one treatment group applying pesticide before
each season, totaling two applications. Another treatment group applied pesticide only in
the first season, omitting it in the second season, enabling a comparison of residual
patterns of terbufos and phorate in lettuce and soil between the two treatments (2
applications vs. 1 application). In the one-time application group, residues of terbufos
and phorate in lettuce were 0.49 and 1.24 mg/kg in the first season, and 0.23 and 0.46
mg/kg in the second season, respectively. Even with a single application of terbufos and
phorate, it was observed that residues were detected due to absorption and translocation
to the succeeding crop. In the two-time application group, terbufos and phorate exhibited
accumulative patterns in the succeeding crop, with concentrations of 0.86 mg/kg and
2.21 mg/kg, respectively. In the one-time application group, the distribution of terbufos
and its metabolites was 2.9% terbufos, 58.5% terbufos-sulfoxide, and 26.9%
terbufos-oxon sulfoxide in the first season, whereas in the second season, terbufos-

sulfoxide decreased to 36.5%, while terbufos-oxon sulfoxide and terbufos-sulfone
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increased to 34.7% and 19.8%, respectively. On the other hand, for phorate, in the first
season, it was distributed as 1.4% phorate, 44.2% phorate-sulfone, and 33.5%
phorate-sulfoxide, while in the second season, it decreased to 39.6% and 27.3%,
respectively, but there was an increase in phorate-oxon sulfone from 9.3% to 19.5%.
Parent compouns were detected in lettuce less than 1% in the second season. While
terbufos and phorate are quickly degraded as organophosphates, their metabolites have
relatively longer half-lives and higher water solubility, indicating a higher potential for
absorption and translocation into crops. Based on these results, it is necessary to
investigate the plant uptake pattern of residue pesticide in rotational crops by expanding

to various crops.

Keywords : Terbufos, Phorate, Plant Uptake, Lettuce, Succession Planting
Corresponding author : Sang-Hyeob Lee, sanghyeob0105@korea.kr
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Residues Patterns of Insecticide Cyantraniliprole
and its Metabolite IN-J9Z38 in Minor Crops

Ji-Hyun Choi'", Hee=Jin Roh'", Ji~Eun Oh', Gao ChangHao',

Kee—Sung Kyungz, Tae—Hwa Kim® and Jang—Eok Kim'

1Department of Applied Biosciences, Kyungpook National University, Daegu 41566, Korea
2Depar’[ment of Environmental and Biological Chemistry, Chungbuk National University,

Cheongju 28644, Korea
3Analysis Technology and Tomorrow Ltd,. Daegu 42703, Korea

In this study, the residue patterns of cyantraniliprole and its metabolite IN-J9Z38 were
investigated in minor crops. Cyantraniliprole is a systemic diamine insecticide that causes
muscle paralysis in pests by targeting ryanodine receptors. Field trials on three minor
crops(ssam cabbage, spinach, spring onion) were performed under greenhouse conditions.
Commercial cyantraniliprole was sprayed twice at 7-day intervals according to the spray
schedule (0, 3, 7, and 14 days before harvest) at the dose recommended by the Ministry
of Food and Drug Safety (MFDS), Korea. Cyantraniliprole and its metabolites were
analyzed using the EN QUEChERS method and LC-MS/MS. The limit of quantifications
detection(LOQ) of cyantraniliprole and IN-J9Z38 was 0.01 mg/kg. The recoveries of
cyantraniliprole and IN-J9Z38 at two levels(LOQ and 10LOQ) ranged from 85.9-109.5%,
with a relative standard deviation of <8.4%. The initial concentration of residual
cyantraniliprole in spinach(4.25 mg/kg) was higher that in spring onion(1.70 mg/kg).
These significant findings indicate the residue characteristics in phenotypically different
minor crops. The horizontal orientation of the comparative wider leaf canopy of spinach
would facilitate the initial higher deposition of applied cyantraniliprole than the vertically
oriented, narrow, and cylindrical leaves of spring onion. The dissipation half-life
calculated for total cyantraniliprole observed within 2.3 days. In minor crops,
cyantraniliprole decreased rapidly. Based on these results, cyantraniliprole satisfied the

pre-harvest interval(PHI) and MRL in minor crops.
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2tF 5 &F#H Prochloraz U CHAMME 3B2| IIREM

1* 1 1
ojfixl™, A+, HEF

Prochlorazi= FIqt AlEEke] 29 744 Ag8Q] d2axE|ge] A Hslishes 717e] e
imidazoleZ]] ARIAIRM AS5H, ©AY & Hdapl AR Tl wikadl Feisl
AREEIL Qe o]d & 9= 97 % prochloraz®} 1 tiARKER] BTS44596, BTS44595 9
24 ,6-trichlorophenol (2,4,6-TCP)S] ZH75/3< sl SRS87IE 2 KA 7IES &
H3p] 95k 502 AIFS 38kt Al A= prochloraz manganese (50%) =314 241
2,0008] 8]4J8}e] 150 1/10 a ko 2 28](30-21%) ! 38](30-21-14Y, 21-147¢, 14-7-0) H4H
HE F 5 Ao AT 239} hFFo R Este] dA et Alge] A
8] QUEChERS (EN 15662)8& ARgste] F=a038l9]om prochloraz} XA BTS44596,
BTS44595 LC-MS/MSE, 24,6 TCPE GC-MS/MSE Z}7h 43519t ZH-7aks H7Islhy] 913k
EA Ak Al (method limit of quantitation; MLOQ)E 0.01 mg/kge] e, Zakd el Ara
AR e 0,99 oPFo s $53 ANAEE Yehidlth 35E AFe Fve B¢
prochlorazi= MLOQ, 10MLOQ, 30MLOQ, TAHA] 3% MLOQ, 10MLOQ, S0MLOQ “=zol|A] %I
gatgon], g S 2al3tEd} tARE BF MLOQ, 10MLOQ 402 A 2jste] =303}
Ak T eHFFellA prochloraze] 3582 242t 74.9-93.00, 78.2-98.9%, BTS44596-
74.2-108.5%, 75.5-99.0%, BTS445952] 79~ 79.3-106.7%, 83.9-105.3%, 24,0-TCP2] 789
80.8-90.1%, 92.0-107.1% HE T3 A5 A7t 5 PSS BRIsh] SJsl xlegst
A A1E A BelEY gk BF 80,5-109.4%% & 398 H9(70-12000F 7
=330k A2l prochloraz®] FLREFE] HUES EehFolld A F-0, 7, 1449
24914 242} 0,68, 0.49, 0.38 mg/kgolHat 21924 A v]RH(0.01 mg/kg) 0= A
A e HEE Bjon], REgelXE 2t 0.04, 0.05, 0.05, 0.03 mg/kgo] A,

F4Jo] : ¢HF, Prochloraz, BTS44596, BTS44595, 2,4,6-trichlorophenol, 24 ZHg
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Determination of Insecticide Acetamiprid Residues in Crops
Using Isotopically—Labeled Internal Standardization

Jae—Won Choi*, Kwang—Young Ji, Jin—Surk Choi and Chang—Su Seok

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

To prohibit the use of unregistered pesticides, positive list system(PLS) have
implemented in Korea on January 1, 2019. To ensure the safety of agricultural products,
more accurate and reliable quantitative analysis is needed to evaluate the residue of
pesticides sprayed during crop cultivation. Recently, as the use of the QuEChERS
method with mass spectrometry has increased, the matrix effect caused by unintentional
interferences has been affected during the analysis of agricultural products. Therefore,
dilution, purification, or internal standardization could be considered because the effect
was different depending on the matrix. In this study, quantitative analysis was performed
to estimate the residual amount and compared the matrix effects by applying internal
standardization. Acetamiprid, a neonicotinoid insecticide, is primarily used to control
thrips and aphids on fruit trees and vegetables by ingestion, inhalation, or penetration
through the skin. For internal standardization, acetamiprid-d;, a deuterated isotope, was
spiked in all samples according to a certain volume ratio. The samples were selected
strawberry, cabbage, and plum for analysis with LC-MS/MS, and the method was
validated with accuracy, repeatability, and selectivity. The matrix effect was calculated
using pure standard solution and matrix-matched standard solution including internal
standard solution, and residual amounts of pesticide with samples were estimated. Based
on these results, it is possible to minimize the matrix effects during analysis and on the
recovery rate such as volume deviations, and ultimately contribute to the safe distribution

of agricultural products by accurately measuring the residual amount.

Keywords : Acetamiprid, Acetamiprid-c4, Internal standardization, Matrix effect

Corresponding author E-mail : chlwodnjsthd@dongoh.co.kr
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B a3= EfEAIY £ Methoxyfenozide?} Etofenprox®] ZHFAS 3l HoF 2252
215 9 Foke] oA HIHE 913t 712ARE AlFestaAl Eith EREAIYS Uy 5
S w3 ke FEE ojgeoleto| ek, 3, HHe] G5 vlas) ofrte] A wje] ek
ghgo] o a1, 7kAaselEe] S U] Wol Als FHER FENNL Qlt) EE|A Y WA=
a5l duAANM ] 28317] 918l AFAI] Methoxyfenozide$} Etofenproxs U2

)
cg(:g

3Tt Methoxyfenozide™ 21% MW g<8hAlE 4,0008)] E43}IaL, Erofenprox= 20% -4
£ 2000 3)A3te] 8 2 7, 14, 21, 30, 4090 23] A2] L ofNe] FE3] TE H=T
AAAE] Stk F AR 25 Acetonitrile® 3Z38}31 QUECHERS kit (4 g MgSO4, 1 g Nadl,

il

1 g sodium citrate tribasic, 0.5 g sodium citrate dibasic)& 7}t ¥4 EElste] AsdS
Fol LCMS/MSRE #4981t 41 o] BEHRAIMLOQ)= -+ oHA| B 0.01 mg/kg ©]H,
AFHA, 1008 EoA] 358 AlS AAS EF} Methoxyfenozide] 3482 0.01 mg/kg
Hel=EollA 87.8~92.1%, 1.0 mg/kg A lg=rollA] 96.4~102.8%0] 9T}, Etofenproxe] 73$- 0.01
mg/kg A B]FFlA] 80,4~86,0%, 1.0 mg/kg A E|FF=ollA] 90.2~96.0%$3T}. Methoxyfenozide®)
TR 793 Agellx] 7.18 mg/kg, 149 A A2jolA 5.07 mg/kg, 219 & Aol 1.81
mg/kg, 309 A AgJollA] 0.11 mg/kg® 2 A AE & ZT|ol= FHH o2 & IARES B
ARt ARY wet R A 55 o] FoAle AR Ed 97t AT Erofenprox ]
TS 793 AgolA 5,15 mg/kg, 149 A Aol 3,99 mg/kg, 214 & A2lelx] 0.73
mg/kg, 308 A Az]o|A 0.19 mg/kg® & Methoxyfenozide®} IR 2 oFA] A § Z7]o)=
FH O R 2o FFEE HAARE AR we} 2R AT F458) o] FolRlE Aaks Bkl

& 5t sl

Z4lo]  EZJEIAIY, Methoxyfenozide, Etofenprox, QUEChERS, LC-MS/MS

A2} E-mail : cto@dsbiofarm,com
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Dissipation Characteristics of Insecticide Lufenuron in Herbs
and Spices under Greenhouse Conditions

Gao ChangHao ', Ji~Eun Oh', Hee—Jin Roh', Ji-Hyun Choi',
Tae—Hwa Kim2, Jang—Eok Kim'

1Department of Applied Biosciences, Kyungpook National University, Daegu, 41566, Korea
2Analysis Technology and Tomorrow Ltd., Daegu 42703, Korea

Lufenuron is a benzoylurea insecticide primarily used against lepidopterans, eriophyid
mites, and western flower thrips. This experiment investigated the residue characteristics
of lufenuron in herbs and spices such as coriander, Korean mint and basil. For field trial,
commercial lufenuron(5% EC) was sprayed twice with seven-day intervals according to
the spray schedule at the recommended dose. Samples were harvested 0, 2, 3, 5, 7 and
10 days after the final application and used for pesticide residue analysis. The
QuEChERS method with high-performance liquid chromatography tandem mass
spectrometry (HPLC-MS/MS) was used to detect the characteristics of lufenuron
residues. During the validation of the analytical method, it showed good linearities(R*
=0.99), a limit of quantification(LOQ 0.01 mg/kg), specificity and acceptable recoveries
for three crops. The dissipation kinetics data showed that Iufenuron in coriander, Korean
mint and basil were degraded with the half-lives 2.86-7.30 days. In the case of Korean
mint, the residual amount of lufenuron decreased from 17.79 mg/kg to 5.98 mg/kg with
a reduction rate 66.3% after 7 days. The experimental data can provide a reference for

setting the group maximum residue limits(group MRL) in minor crops.
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B Aol st AedeE Sl vlg BHEEAE Axrles skt 38t
gt AzEEe viFE vlafisle] blanding skl A 59k 8Z(chlorpyrifos, dicofol,
fluopyram, zoxamide, chlorfenapyr, fenarimol, difenoconazole, indoxacarb)e] FF8EBS-
0.05~0.2 mg/kgol] 3lsh= T2 Aejgt - ddsts Tyt sk wig= v =2
olotol F7Fste] blanding $o24 Zel13} ssith, o] AEE 100 g A A53] Fste] Aok
ol 283} 319 AFH 7] T F2E 10712 AT vs A - 3 259 AF sk A
TS TR 7R Sl 958 A AT 180 135289 FAIAE

EEFAS) P94 BAA we} BrhE NG Aok, E ok A /RS HE o
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Residue Patterns of the Insecticide Dinotefuran in Chard

Ji—Eun Oh*, Jae—Won Choi, Hee—Jin Roh, Ji-Hyun Choi, Gao Changhao, Jang—Eok Kim

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

Dinotefuran is a third generation neonicotinoid insecticide, which is widely used to
control various harmful pest species, including plant bugs, plant hoppers, green rice
leathoppers. Indiscriminate use of dinotefuran is inevitably generating residues in the
environment and crops, thus affecting the human health and quality of life. This study
evaluated the residue patterns of insecticide dinotefuran and its metabolites(MNG, UF
and DN) in greenhouse chard. Commercial dinotefuran(2% GR) was treated on soil
following the recommended dose according to the safe use guidelines for chard after
seeding. Chard was collected in three times such as 7 days before harvesting, harvesting
day and 7 days after harvesting. Dinotefuran and its metabolites were analyzed using
modified QuEChERS method and LC-MS/MS. The coefficient of correlation(R?) was
good linearity(= 0.99) with acceptable recoveries ranged from 88.0-117.8%. The total
residue amount of dinotefuran in chard harvested at 33 d, 40 d and 47 days after
planting were 0.22-0.24 mg/kg, 0.17-0.18 mg/kg and 0.07-0.08 mg/kg, respectively.
Especially, dinotefuran and three major metabolites were detected 0.1 mg/kg
(Dinotefuran), 0.05 mg/kg(MNG), 0.01 mg/kg(UF) and 0.03 mg/kg(DN) in 7 days before
harvesting sample. Dinotefuran in chard decreased gradually from the initial

concentration to approximately 69.6% after 14 days.
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The Residue Patterns of Pesticide in Different Crop Parts:
Case Study of Zucchinis and Oats

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

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

Since the importance of food safety has increased, the studies of the residual
characteristics of pesticides in foods are indispensable. Therefore, the Positive List
System (PLS) was implemented in the Republic of Korea and Maximum Residue Limits
(MRLs) for many crops have been established.

Thiacloprid, a widely used neonicotinoid insecticide, plays a critical role in modern
agricultural practices to control a variety of pests. This study aims to compare the
residue levels of thiacloprid in zucchini and zucchini leaves versus oats and oat straw,
focusing on the pesticide's interaction with different crop characteristics.

There is a notable difference in pesticide residue levels between the fruits(zucchini and
oat) and the non-reproductive parts (zucchini leaves and oat straw). Low residue levels
were observed in their fruits, while zucchini leaves and oat straw tend to accumulate
higher pesticide residues. This phenomenon is closely linked to the specific features of
these crops. Due to the dilution effect caused by their volumetric growth, zucchinis are
expected to demonstrate low residue levels, while oats, shielded by their husk layer, also
present low levels of residue. These distinctions in pesticide residue distribution highlight
the influence of crop-specific attributes on how thiacloprid is absorbed and retained
within the plant.

This result will give fundamental data for establishing MRL of minor crops and be
able to observe distinct patterns of pesticide residues between the fruits and

non-reproductive parts of the crops.

EEA (o2 500y



1 Tt5&0|vtet

QUEChERS 2A1H 285t AHXY U == 2AF =
Pyribencarb 2} KIE-9749 ZISEM H1

Pyribencarb= 5 9 74 vlA| o] AR8-E= benzylcarbamate ] AHEAI R, AR 0]
2% v Feell w2} £ (pyribencarb; major), Z (KIE-9749; minor) S+ 7]2] 1A o] &A=
) 2 Agrllis A Al 2HE11 ¢ 5 pyribencarbe} KIE-97499] 75732 71838t
A}, AR A oA AATER e, pyribencarb 20% Vd=31A1E 20008 2]4fste] 30-21
o (T1), 31-21-14% (T2), 21-14-07< (T3), 14-07-00Q (T4) FFA o2 7} 3uke Ay sigin) HE
o A F T mReE TE ool AN gk ¢ s U] 21 kg ol
Fekeigdnt 24 7)7)2 ARE-3F LC-MS/MSE Shimadzu LOMS-80400] %191, QUEChERS #2419
& olgslsty. Axel= 5 g8 AlFe] 10 mLY] 33 FR7FE EH3F 5 3087 WHAjsle] a3
319t} 1 & acetonitrile 10 mLE 7}5Fe] &3}, EN15662 EH]G(MgSO, 4 g, NaCl 1 g,
Na;Citr - 2H,O 1 g, NapHCitr - 1.5H0 1 995 7}tk o]% PsA7} E3He d-SPEE A3k,
LCMS/MSOl| 2 pLE FUste] #4810t Pyribencarbe} KIE-9749¢] 4187 Az
(method limit of quantitation; MLOQ)+= 0,01 mg/kgo] 1L, 7A589] 0.00125-0,25 #g/mLoj|A
A o] AL ARAGA) 0,999 oPFo 2 syt B AEe ¢ AUr el
9t 3)g AR EFOlA 0.01, 0.1 F 0.3 mg/kgO Z 357, e $HFollA] 0.01 B 0.1
mg/kg 295 FERITE E 2 9 95 5 pyribencarb9} KIE-97499] 3|82 91,1-103.6%
(RSD<1,5%) 0.8 3-8 $](70-120%, RSD<20%) oS wE3igIth AASEdA A3de g7}
0.1 mg/kge] HEE FFENE Aelste] ehr 874, Sk ¢bF 88 Wy § EAskglon,
3|98 574 A3} pyribencarb ¥ KIE-9749% 99.6%-102.3% (RSD<1,4%) 2 VFER} 2419 9] A
g @ AAYS FEsrh =5 A 24 T I 5 Qe v sk IS E91st
7] 98te] matrix effect A&ES AASTE E-FAA] pyribencarb?} KIE-97492] matrix effect
= 22 0.3%, —1.2%653.01, 9k SRFoME —1.5%, —1. 7%= E5F soft effect (< 420%)

£ wissto] o] ofgh TS Hn|E slow Btk A5 BANS 489 274

0

O

(A2 5or ety



20231 (M9 5o

s

1) QAIFY U EAG LB

oI Az}, EFA T19] FHREFFHEE 1OQ MIREC 2 T2 T4 0.034-0.146 mg/kge] <] o]
U= AEETE gk ghrolids T4E A9l Be AelqtolA MLOQ W 2 HEH o,
T4l 0.036 mg/kg®] W& ks Bk & 78 EdE W2 AuizkEl] ol of
sl pyribencarb B KIE-97499] Zh78]87|& whd¥) QPAA Ve B HR5739] 7% 2+
52 2849 F & Zlo= ydnt

)

FAlo] © awE, 95, 2HE ZAFEA], pyribencarb, KIE-9749, LC-MS/MS
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HPLC-QTOFS 83t SME 55 5
A =
=0 21248 CHIE SANSRMY HS
MR A4 S5, ojozl', o3, UAS|!, W' EX A2
'sojthstm S2MHSk}
2otteln AlBAIZ SR

T A ek o g A8Ekal = AF 5 v EAEES Awsle EREAH
(LRMS)E &-83F FAEA(target analysis) 02, 7| §eFe] Multiple Reaction Monitoring
(MRM) Z=71 Egjo] dg)w]ojo} gkt L ells AREATHHRMS) = A Aifghs 277 345
2R Aes| SA7FsE 71e R, w8 Eoledl e A8 e(mass accuracy)7} 5718t
o] 9=rab o] 2 Qlsf MRM 23 PIEHEAJol %= MST 4579 full scan #4025 41498t
g BA/AT J7PL 7hsetct & d7tellA= HRMS 5 dRUR1 HPLC-QTOFS &h83te] tist
A AR STEM], A U A B ) T 50k 212788 gk kAl Ao 4
278, A8 Y AR EIsllon, A R SRl CODEX Zlo|=2Rld] wket A
2 $8Y3}9t}. HPLC-QTOFR SCIEX X500R<S ARE-3Fe M, full scan modeE E-3F MS1 459]
RS AR 71 AEEe] Jirset tHRAIIE- AN S S8 ofEY

E(acetonitrile) 2 FE3}] EN15662 o2 #ul|g T PSA7} - d-SPER AAsle] 25
228 2 5 412 HPLCQTOFE BA3Ith B Aekbls 7k}, 74, wj3=o] 4
0.0025-0.05 mg/kge]aL @m], th<] < 0.005-0.1 mg/kgo]w] ZekHe] ABASA)E 0.98 °]
&1 o] AA F 86.8-89.6%= Z4d do] Fssleltt B5& AR AelEEs 0.01 9 0.1
mg/kg® 2 08 T O, Al 5% F 212 Al thEF A 3]9& 70-120% (RSD <
20069 == “seke] 7i4== 0.01 mg/kg FolA] 134-185734(63.2-87.3%), 0.1 mg/kg 7=
of|A] 158-198/d8-(74.5-93.4%) 0] AT

SAlo] ¢ atdlls AR, WA, A S, HPLG-QTOF
A A}F E-mail : 2271880@donga. ac kr
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=Y = AEN| Chlorantraniliprole?] S2F ZEREAM 4l

MACH| ZIRSIE7IE ME

X'I_E_

HEx', Zanl, 243 ol2s]’, 25, ooz, 222 MES'

P A
T , OT L, O

'=oiratn SMETIEH} 2Tsin SAIZSSIEH AlHS

Chlorantraniliprole & Tjolrlo]| =A|(diamide) A5A| 2 AATS A oA Dol &S ZF
Aok glolopad F8AI9F A Al A=t S5 TS skl FHofrIdde bl e
Wi 9 718 el Aot B e E3k A AN FF A Angelica acutiloba
Kitagawa; Angelica leaves) % ¥<F chlorantraniliprole?] A1 ZHF7ta 748k glot &l A E5H]
W] AR Slete] kit AR 1= Ad AR 27t 20 km o] 31 MR o
€ FHe ARl AAEE APH(ER D, AeEE AFAER 2), THEE AFANET 3)¢]
AP AR R Akt seke] EARE 71l wet chlorantraniliprole 5% 933 SIS
2,000 3JXste] 149 7FA 0 2 23] FgAgsllon], HE o AE $0,1,2,3,5,7, 10
9 1490 HA F 83] et AlEe] AAge AEe kA AEed 5 ek
TR A1EH-A2g el w2k QUEChERS (EN 15662)HO 2 =383l9o, HE52E 5 5 ulE
LC-MS/MSell F3te] 233819tk FHAY 5 chlorantraniliprole] FA14 4 #3HA(MLOQ) &=
0.01 mg/kge] o™, &S] 0.0050.5 mg/kgollxe] e} FBAGA)E 0.99 oPde
Fsst ZMYS Btk 34g AP MLOQ (0.01 mgkg), 10MLOQ (0.1 mg/kg) o
Maximum Residue Limit (MRL; 4 mg/kg <2 2 =883k A} 212} 94,5% (RSD 4.1%), 99.0%
(2.2%) B 94.9% (0.5%)9] &3 358 HE e, AP AIFS 1 mg/kg o<
ollx] 98.8% (5.000¢] 473t 38 235 Btk TP sof IR T4 1914 22.0-3.02
mg/ke, FAF 2014] 14.7-0.61 me/kg, A 3004 22.63.05 mg/kg® B AAA ke Agk
S VERSlon, ZEeke] AESH wivle 2gEE 27 5.09, 5.0, 6.9Y0|3it) Y
AIE vleo 2 J()e] A seF 2HF5]8-7 ] (Pre-Harvest Residue Limit; PHRL)2] A
ot @ HAE 9% V|zAIEE &8 & IS o= AlEH:

r2 ol

Ao] : G, AAFHA #5358V, Chlorantraniliprole, LC-MS/MS, QUEChERS
222} E-mail : 2271880@donga.ac.kr
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Direct Determination of Amitraz and 2,4—DMA Residues
in Chicken and Egg by Liquid Chromatography/Tandem
Mass Spectrometer

Jonghwa Lee*, Juhyeon Park, Seungwan Jee, Mi—Ok Yun

Hazardous Substances Analysis Division, Gyeongin Regional Office of Food and Drug Safety,
Incheon, Korea

A simple high-throughput liquid chromatography/tandem mass spectrometry (LC/MS—
MS) method was developed for the determination of amitraz and its metabolite, 2,
4-dimethylaniline(2,4-DMA) in chicken and egg using a modified QuEChERS sample
preparation method. Two multiple reaction monitoring (MRM) channels were monitored
in the method for each target compound to achieve true positive identification. Different
strategies for sample extraction, method wvalidation, and data analysis are being
investigated. The method was validated using a chicken and egg sample without
pesticide residues used as a blank and spiked to 0.01, 0.02 and 0.10 mg/kg. Mean
recoveries for pesticides ranged from 70 to 120% with RSD =< 15%. Linearity of the
detector response with a minimum coefficient of determination (r2) value of more than
0.995 was demonstrated in the range of 5 to 100 ng/mL for each analyte. This sensitive
and selective method provides rapid and accurate measurement of inappropriate use of

pesticides or contamination due to human activities.

(&35t



20234 (AT YAFY Y £ATLLEY

= [=]

LC-MS/MSE 0|8st 20l &
RS LHEE SAEME 728 TS

—

2024 1Y€ 195 F - oA 59 S 8-Ed55deA E(positive list system, PLS)S] &
Yol aPgex A=d = gl Rk AR dae] AL = Aol o] Aol
M gtk T IAES 7IES Sish] S8 sl T \AIE e R dHs ek 195 Al
gk PIEEAEAES FaAS AT AR WA= QUEChERSH S o]83k3iom,
#F SYd dAgHe w3k AR oHEYEE 10 mLE 78k E5E3 & MgSO.
(4.0 g, NaCl (1,0 g)©] ©%] QUEChERS Extract Pouch (original method)E F7}5ke] thr] X1
shaict Xt A8 AalEelst F A AS Fske] d-SPE (MgSOs 150 mg, PSA 25 mg, C18
25 mg) tubeE AAE}L, YAlEs}] LC-MS/MSZE 493513t} A 28k (limit of quantitation,
LOQ)E B 0.01 mg/kgo]lom, ek W9] 2100 pg/mLollA] A7I5E R1>0.98 oo
LERstTE 398 AR B3 195 AR BT LOQ FEollA 60-120%, Wl AlIGE 30% ofskler,
2L0Q ¥ 10LOQ F<FollX= 70-120%, HOAlF 20% o]eks W=3ste] gt tHRE-sAREAH
< Agetriar A= Sl

SHlo] L LGMS/MS, o], ke, TSRS, THsef
AR} E-mail ¢ kskyung@cbnu.ac kr
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LC-MS/MSE &i2st AHX x5 2AE =
Metconazole?] XI5 EM
240", HBX SR ZAS| o[oXl, 0|23 Wil MRS

B A7E WA 2HE RN 2 ) E UPCR tiazoleA] ARFA] metconazoled]]
3k AREAS FHEaAt slth AREGS FHRE I Ao XA sTkE Al
kA metconazole 20% SCE 3,0008] &4I3te] 47) *2]7-(31-21¢, 31-21-14%, 21-14-7Y, 14-7-0
el 10 a F 150 L] ofFo w it Aae HE o Ao e Aegold dA
FERste] 24 A7k 20T o WERasiith e aRelE TRk AR A, e
WFEE AAZ s BT Al HAAEE SlE) rlefete] ﬁ“—éi‘rﬁi AR5 g& st
ST 10 mLE 1AIZF 59 583181 5 acetonitrile 10 mLE 7}kl R8SE35}Fe] QuUECHERS
EN $(MgSOy4 4 g, NaCl 1 g, Nascitrate + 2H,O, NayHcitrate + 1,5H,0)& 37} & 2185te] A4
2t o]F 5l 1 mLE d-SPE (150 mg MgSOy, 25 mg PSA)ol| A3kF S3tate] AA|sH
H 13,000 rpmolx] GRSt “Fe A acetonitrile 2 S]Aste] vjEAREASE & 7 3 pLE
LC-MS/MSZE #4315t} £9b7e} 9b78 & metconazole®] A1 A== 0.01 mg/kgo]

Lo, A WS 0.00125-0.1 mg/LolA] A FRAIRA)E 0.9 ooz Fogh 2x4
ook B Aohe gl AUnE g1s7] 98] 0.01, 0.1 B 1 mg/kg®] 3558 §1
MRS R A3} SEeFollA] 100.8-110.4%, SHFgollA] 98.4-107.6%% &5 & 358
W91 70-120% (RSD <20%) Wef] ESH=|RAT) 0.1 mg/kg 0.2 F3Yst Aok A oi?u
3)5& AR FTOIA 97.1-102.3%, SHFE0A 97.5-99.0%F FE/3RS A7 I7Hs<t 518}
o2 QPg3Itt. E¢HF % metconazole®] HUIRHFERS 31-219 A2l7tollA] A=A mivk
(€0.01 mg/kg), 31-21-144 0.04 mg/kg, 21-14-74 0.08 mg/kg, 14-7-0& 0.83 mg/kgo|J o,
5= = metconazoled] HWZFHE 312104 A#skA w)ek 31-21-14 2 21-14-7Y 0.01
mg/kg, 14-7-09 0.03 mg/kgo|t}. ¢ AFe] 727 Slo offo] Fdd 23 HEHA
o mEelE IS FTFHT RS AAS gl B HA et
ek,

*;JZ aat

’1

oF o]

(Ah)

r
ofr

2
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=

252, 28], HEF, A=+, W2, oloIEl, olzsl, HEF

TE U7 st uHske QY mE Y A 9 Y] AR dEEHE 283 3
Ae] et S7FSkAL itk o]efdt A Ae] QRS SRl Slsii= HEFEHE ol
b A A 7 9l viakel] thet ti mhde] Hadt Aot & A HEEHE
BE &3] FoF A A AFA] A7l W FztellA wicyclazoled] WAF FdE Blnlstal
2 stk A1E TS Al Foht spde s AAsiglon], £ f Bt SAS
3l 2+ N RATF cellulose AL patchs A3 F2(0 m) FH 3% wijx] F 9= 1, 3, 5,
7,10 m Ao 2 s wljste] F 1383 ARSI ZF HElTt WHE(n = 5) T 8 m 7HA4 S
2 Atk A1 oAl tricyclazole 8% N FrSiAlE Sl 3]413F Az ol ZA2pA] LESAG (A),
Laytrone (B) B Z2HA] w8}t A2]7H(C)¢} tricyclazole 8% W F3AE 10,78 BJA43F Aol
of 2] Gondor (D) R AZA| M2 A2lFHE)el™, 242 3 m A=A 11 knvhe] &2
HESIA. Patch= X A5 2] 7Iske] A A7bA] 20T 9] oA W Haskit)
HARE SS90 ARENE 1.25-250 ng/mLe]oH, FRARAE 0.9 oPdo R 5t

“
Ak, 7T B HPRFAES patch S Az o ghksto] AEslglon,

Ol

¢

(e

2A9E B 9

H3F e X E wi A1 AR7AAE WA O R SRlek A At AE R0 m)dx ] Fet
ZHRERS A, B, C, D, EoA] 32 m? 715 22} 1,168, 1,449, 536, 938 & 495 mgo 2 elw]o]
A2 E H7FsE Aelelr k] 3880 R Sk AEe Bk A A0 mEY-
B Agjel] w& vjakks SR1gH A3t BE AerolA A FR0 mEFY Hojdrs R
o] Frashs BE HAlth A 7 tiF] 24- 1-10 m 9] Wl Hlake2 A B, C D, E 717}
17.6, 13.0, 37.1, 13.4 B 25.1%°|9, 2] v]223F A2~ tp] viAtkeS C7IES = A, B
27} 52,5%, 64.9%, B7|F0 2 D= 46,6%% A2 7} A tricyclazole dPd<=skA|2] H|Ato]
AzteRe s ERlskrk

Z4o] + WEIFE, ticydlazole, AZHA|, B]2F 27k Fez)
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Large—Scale Cultivation of Achromobacter sp. GHC2-5, a
N—methylcarbamate—Degrading Microorganism and the
Formulation of Microbial Agent

Ji-hwan Lim, Sun il Seo, Haeseong Park and Pyoung I Kim"

Center for Industrialization of Agricultural and Livestock Microorganism

Carbamate insecticides have made substantial contributions to improving agricultural
productivity over an extended period. However, their excessive use and improper
management practices have led to the acceleration of soil and water pollution. Recently,
microbiological approaches have successfully enabled the bioremediation of contaminated
farmlands. In this study, we isolated a bacterium capable of degrading
N-methylcarbamate pesticide-contaminated soils. Through 16S rDNA analysis, we
identified the strain GHC2-5 as a member of Achromobacter. GHC2-5 exhibited the
ability to degrade 99% of carbofuran in R2A medium at a concentration of 100 mg L™
within 5 days. We also sought to optimize the culture medium composition and
conditions for cost-effective and efficient mass production of the strain. Our research
successfully determined an ideal media composition for large-scale culture, comprising
0.5% glucose, 0.8% yeast extract, 0.15% NaCl, 0.25% K,HPO,, 0.05% Na,COs;, and
0.1% MgSO,4. Moreover, we developed a microbial agent utilizing a 1.5-ton fermenter,
incorporating varying concentrations of skim milk (10%, 15%, and 20%) as key
components. This microbial agent demonstrated remarkable storage stability under
low-temperature conditions, retaining its efficacy for at least 3 months. Based on these
findings, we propose that the Achromobacter sp. GHC2-5 holds significant promise as

a cost-effective microbial agent suitable for a wide range of agricultural applications.
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Verification of an Analytical Method for Determination of 18
Pesticides in Organic Materials using Modified QUEChERS
Extraction and LC-MS/MS and GC-MS/MS

Eun Joo Baek™®, Hyejin Park, ChaiUk Lim, Kyungeun Yu, Han Sol Lee,
SoHee Park, Dogyung Oh Namkuk kim, Seong Hun Lee and Sung—Hee Hong

Experiment and Research Institute, National Agricultural Products Quality Management Service

Organic farming materials that help preserve the environment and promote the organic
growth of agricultural products. In Korea, organic synthetic pesticides must not be
detected in organic farming materials for soil amendments and biopesticides. So, proper
management of the organic farming materials must be prioritized. It is necessary to
establish an analytical method that can accurately and reliably analyze residual pesticides
in organic farming materials with various properties such as extracts and oil. In this
study, a modified QUEChERS method for the simultaneous determination of 18 pesticide
residues in organic farming materials was validated. Organic farming material samples
were extracted using a solution of 1% formic acid in acetoniltrile, along with 4 g of
MgSOs and 1 g NaCl. The samples were then analyzed using LC-MS/MS and
GC-MS/MS. The limit of quantification (LOQ) of methods were below 0.05 mg/kg”, and
the coefficient of determination (R?) of matrix-matched standards were > 0.98. The
method was validated using organic farming materials in oil or extract type matrices at
0.05, 0.25, 0.5 mg/kg. For 18 of the analytes, reccoveries were within 70-12% for all
five matrices in the validation range with relative standard deviations (RSD) 22%. In
order for the developed method to be certified as an analytical method determined by

the head of NAQs, cross-validation of the three labs is in progress.

Keywords : LC-MS/MS, GC-MS/MS, Organic farming materials, Pesticide, Validation
Corresponding author E-mail : qrgh1004@korea.kr
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Development of an Analytical Method for Rotenone in
Leached Tea using LC—-MS/MS

Cheol-Hwan Hwang*, Hae—Soon Lee, Jin—Hyun Kim, Seung—Hyeon Jung

Food Safety Science Institute, Ottogi Corporation, Republic of Korea

Rotenone is a chemical component obtained from the roots of the legume(Derris
elliptica) and is used as a vegetable insecticide or pesticide, and is an unauthorized
pesticide in Korea. Recently, Taiwan's Food and Drug Administration(TFDA) had
residual detected rotenone in Korean leached tea, so the analytical method for rotenone
in leached tea was required. To verify the analysis method, specificity,
linearity(matrix-matched calibration curve), accuracy, and precision were confirmed. In
order to establish analysis conditions using LC-MS/MS and select an extraction method
with excellent efficiency, acetonitrile and acidified acetonitrile were compared, based on
the QUEChERS EN method, and the purification method was applied. The limit of
quantification was 0.01 mg/kg, and the calibration curve showed a high
linearity(r2>0.999). The accuracy and precision confirmed by processing at 3
concentrations were 90-95% and RSD was less than 3%, all meeting the standards
required by domestic and international guidelines. Therefore, the analysis method
established in this study can be used to quickly and accurately analyze the residual

concentration of rotenone in leached tea.
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HPLCZ 0|23t Captan - Chlorothalonil ZIAIEX|N| SEMH Si2

B A= IAEAA 2 Al alE 1A 9F 28] Captan¥} Chlorothalonil®] AdE-o] 3k o] 3

) F=9] T IS 98] 7RdE AtA| Captan - Chlorothalonil ¥HE-A]A|¢] 2% S

Captana 195219]] Standard Oil DevelopmentA}ol] 2J3] 7lite AtA| 2 o] 19759 55
Hol oW, B, =S WAl 532 AR-E™  Chlorothalonil2 19621 wl=
Diamond ShamrockAel] o8f 7k -f-7] 14 H]oJ8de] A Ae] A= =lell= 1970
FE A A 55 HHoRE ARHAL v

Captan -] Ao = o|s}s} 540 2= #AHF 300.6 g/mol, £AF] GHsClNO,S, 571
QF (1.38 MPa(25%C)¢|™, Chlorothalonil-& F-A1¢] AA o 2 BEalaF 2659 g/mol, EAF] CeCLNy,
Z7194 0.076 MPa(25C) 0.2 EAT2 52| 384 Bejds aejste] ERuEFge] Haki
= ZHgste] HPLC 7I7REA S ghstalat sksich

FAE H R 5] wFE ARE TR ek, RN 5 aLefele] SFEFHOR,

o] B4 Acetonitriled} ZHX70:30 V/V), HHE ODS type(250mm X 4,6mn, W7 Sum)»S AH&-3}

B2 o] ZshS A5sl] kel EF8AS Spointe] F5%(10,20,25, 30,50ppm) & A %5}
° 23S Brelst A A7} 0,9980(Captan), 1,0000(Chlorothalonil) 2
Fotieh B3 REFHS ARSSl] FEE B ARE Blal A B A 9w dElE
de] FePt gt ZoR AdEQa AHAIES A% AF Captan 0.044810.0019%,
Chlorothalonil 0,0657+0,0067%%it, webA] 244 B 794} 5] A9E Fdahd 2 24
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Validation of an Analytical Method for the Determination
of Amitraz and Pymetrozine in Organic Farming Materials
using QUEChERS Extraction and Liquid
Chromatography—tandem Mass Spectrometry

SoHee Park*, Hyejin Park, ChaiUk Lim, Kyungeun Yu, Han Sol Lee, Eun Joo
Baek, Dogyung Oh, Namkuk Kim, Seong Hun Lee and Sung—Hee Hong

Experiment and Research Institute, National Agricultural Products Quality Management Service

Amitraz and Pymetrozine are insecticides that cannot be quantified using 463
multi-component analysis methods in organic farming materials due to their
physicochemical characteristics. Therefore, this study was conducted to develop and
validate an analytical method for accurately and quickly quantifying Amitraz and
Pymetrozine in organic farming materials using the modified QUEChERS extraction and
liquid chromatography-tandem mass spectrometry (LC-MS/MS). Organic farming
materials was adjusted to pH 10 using 12N NaOH and extracted with acetonitrile and
QuEChERS EN buffer, and then centrifuged and detected by LC-MS/MS. To validate
the method, recovery tests were performed on three types of organic farming materials
at three spiking levels (0.05, 0.25, 0.5 mg/kg™". The coefficient of determination(R?) was
more than 0.99 at matrix-matched calibration curves and limit of quantification (LOQ)
of methods were below 0.05 mg/kg'. The recovery rate ranges for Amitraz and
Pymetrozine were 70.1~94.0% and 72.5~90.2% with associated relative standard
deviations(RSD) less than 10%. In order for the developed method to be certified as an
analytical method determined by the head of NAQS, cross-validation of the three labs

is in progress.

Keywords : LC-MS/MS, Organic farming materials, Amitraz, Pymetrozine, Validation
Corresponding author E-mail : sh0526@korea.kr
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LC-MS/MSE 0|2st S42 & Chlormequat Al 70M

St BEOHA F chlormequat & ISR w2} Axje] 2o] Hdstar A=At
PLS 7|55 WEEshe 21F9 kg 31 @8 chlormequat AJHE 4131 71418}
Il BT B FA9] o] S8kt stk i SRR, A, ol A, ulE
HOHA)E 1% EEA FHr 50% HekE 8o FE3E § HIB JHERAR RSkl
LC-MS/MSE BA41381th LC-MS/MS 410 2 vhlsh= njd 72 128k 0,0002~0,05 mg/L
Wl A AR APHoR ARe 2Hdste] ARsigon], Agde ARAFR)E
0.99 oo & & A3 epRITE A 9 whEAds 53] Sl 659 sk A
M|, A=A 100, A Sou el sk sEE AEslal s AdS 3 23
Bt 3|Z4-8-L 77.0~99.2%, ANBEZHIR= 7.4% n|vko 2 UeRton] AEo]okEobAn o]
RES A viE FEExil] B o) =21(2016) S HEFRS S1skginh AESs g R
th3-ate] =5 AIRAES sk BEAQ) AIFHES vHIRte B SHE T ek oy

o 287k Aos AT
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LC-MS/MSZ 0|28t SAKE & Lancotrione—sodium A&t 7Het

4, oy, MG, Y2, ofFo|, A, MS?
AIZOIOFEOIR| AZOIOIEOIIEIIA AESISHE IR MRS R}

T E 2] &-AFS aroylcyclohexanedione AlY #|2A)| 2 ZefAEdF= AT A2 Tojs)
= p-hydroxyphenylpyruvate dioxygenase (HPPD)E JA3te] 2o S Wafgit}. e@hHE

2l 2FE FH)2x(Codex), FrHEV), HIFHEPA) oAM= 1155 “sofo]n], UE(ECRP) M= &
of thste] 0.01 mg/kgo & FF3|87IEe] 2o Slal, IRaEe] Hofe Helgta® sfal 9l
th el At soF 55 AR wet E dteie sk T HEER-Aw ke
2-chloro-3-[2-(1,3-dioxolan-2-yl)ethoxyl-4-(methanesulfonyl)benzoic acid(MSBA)2] #-Faks &
237] 913k A nhdstaat eFlr). HEE -4 MSBAY] Eelsiehy 544 arelet
o] QUEChERS (Quick, Easy, Cheap, Effective, Rugged and Safe)-& 283+ 0.5% (v/v) EEAF
S OMMEYEH S S8R 3= Original {0 8 352748 AAsIPo, Ciy 7IEERAE
ol-gate] S nhdEInt SR 25 AYUE A4S Sl8te] LCMS/MSE ]88l
AARARR)E BF 0,99 oPdo g $aton] RIS 0.01 mg/kgS R LERITh tiE
A SR, A, i, 2, ol hete] A=Al A=A 108, ARl Sov) e
2 Aglete] 358 APS 3 A9 dRER-AFY] 4G F 35&(n=5)2 77.3-107.0%, &
EFHAHRSD)E 6.2% o]k LEREO B, MSBAS] 7% 3t 3]58(n=5)2 81.6-97.8%, 4Tl
BEFHAKRSD)E 2. 9% YERH: £ A7 IARETA91E3] Zol=eRkle] Zha-sof £4
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GC-MS/MSE 0|28t SAE & Flometoquin2| Al JHM

[

AISQIOfZ A AFQIUZHE I AERIGHE/IE TRE Rt

Flometoquin quinoline Alg AZAZ A<M FiHE 5 {87 Maximum
Residue Limits, MRL)2 7}#] 5 16329 thsle] 0,05-15 mg/kge 2 AAEolon 13l3lE-S
ZhREe] Aoz AAste] Bejslal vk 20205 AF Foko 2 A3 T AEW(7.1.3.11)
o] IO, pH 283} 7SFES, RIS HellEu] 3 5 Aol FARte] AfHER
2l&akaL Aok Al whdo] dasith webA £ A9+ 54HE F Flometoquin®] P ]
£ g ARSI Sl FElskelth AlEE oMEUEER &3 $ QUEChERS-ENY
< Yol EuljslaL d-SPES o83+ AAINS HAslste] GC-MS/MSe &J3h 411 S SHsiict
Al FE5 AFES S8l 559 Ui SAHEER], diF, 7, AL 1HS gPde s ARt
Al 0.01mg/kg, A 108 720 0.1mg/kg, BRI 508 2] 0.5 mg/kg®] Aels=
2 35g AR Ay AN AAIF ®)E 0.9 oPdellon, AdA U HiE e
84.8-114.1%, “JHHFEZHAR= 13.6% oJato| oL, A IF ot 382 90.1-103.6%, AT
HAAR= 12.2% o)3t= YeRdth oldt A5 2= IAXETASIYS] 7] =2RI(CAC/GL
40-1993, 2003)¢] ZHF5F 4 7 B Ao RRRIH Y XS AW vk FEAt
o ¥k 7he]=2iR1(2016) ) Aget Eols FRIsHTE £ AtellA et AldHe 71 Al
AH7.1.3.1DETH 4 ARE 9 AJef ARgo] UEEQlon dd) TR AIEH(7.1.2.2)% 5Y
slo] A AL Al Tt 28 Ao R AleHTh
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LC-MS/MSE 0|8

=
I_

= Metyltetraprole AI&H 74t

HYEERRIEL phenylpyrazole A€ *Elﬁ‘?ﬂ]i A]Eﬂﬁbdl ah

Sl(e)RFAAE} 29o] Ao
A} o552 Aeela ATPe] 4

ZEL FY~(Codex), -F-H(EU),

3

AW}, 2t tiste] 22 0.2, 7, 50 mg/kgo 2 FFEE7)F0] 4
ZalgEs sl ok el At 5ok

E3A|(E3HA] 2] QoX-

24 1| T2 AAlBkaL AETEDI el Ao]é]
= %‘:}’\]ZJQE’H AE oUA] FE-5 gt HgE|Egt
HI=(EPA) oM WS Fofo|n], YR(ECRE) M= AR,
o] SlaL WFES] AoE

TES ARl wet 2 dteMe sikE 5 v
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Quantitative Analysis of Trihalomethane as a Potential
Methanogenesis Inhibitor in Green Algaes

Sang-Woo Kang ™', Jin—Seong Kim', Kyeng—Yeol Oh', Jin—Hyo Kim'

1Department of Agricultural Chemistry, Division of Applied Life Science, Institute of Agriculture
and Life Science (IALS), Gyeongsang National University, Jinju 52828 Republic of Korea

Methane, which exhibits a greenhouse effect 84 times greater than carbon dioxide as
a greenhouse gas, is predominantly emitted through anaerobic enteric fermentation in
cows. Thus, the research on methane emission reduction from livestock by the feeding
of low-methane emission functional feed is ongoing. Trihalomethanes(THMs), more
specifically bromoform, was reported the potential of methane emission reduction in
cow, and the seaweed containing bromoform was suggested as the functional feed
materials. This study investigated the amount of THMs in two green algaes that were
harvested in Korean coast (Codium fragile and Ulva lactuca). The freeze-dried C. fragile
and U. lactuca was extracted with tert-butyl methyl ether, and quantitatively analyzed
chloroform, bromoform, iodoform, dibromochloromethane and bromodichloromethane by
GC-pECD with DB-5 (0.25 um, 30 m x 0.25 mm). In the two green algae, only
chloroform was detected on 4.5 mg kg' for C. fragile and 3.4 mg kg for U. lactuca.
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Near Infrared Treatment Effect on
Young Barley Leaf Growth

Sang-Woo Kang ™', Jin—Seong Kim', Kyeng—Yeol Oh', Jin—Hyo Kim'

1Depar‘tment of Agricultural Chemistry, Division of Applied Life Science, Institute of Agriculture
and Life Science (IALS), Gyeongsang National University, Jinju 52828 Republic of Korea

The growth of plants can be affected by light quality and quantity, and these light
effects are significant in the smart-farm industry because they are directly related to
energy costs. Visible light (400 to 700 nm) is required for the photosynthesis and
stimulation of plant metabolism; however, the effect of near-infrared (NIR), ranging from
740 to 1000 nm beyond the visible spectrum, was not apparent for the growth effect.
Herein, the growth stimulation effect of NIR on young barley leaves (YBL) was
investigated. YBL were cultivated through hydroponics and white LED and NIR was
applied for 12 hours. The irradiated NIRs were 740nm, 850nm, and 940nm. The indoor
temperature was maintained at a constant 20-22°C. The leaves were harvested when they
reached to 15 cm in the length, then dried at 45°C for 48 hours. The growth of YBL
was compared with the average weight of the fresh and the dried samples. The measured
fresh weights were 57.50 + 4.03 g for the non-IR group, 62.99 + 2.60 g for the 740
nm group, 60.62 £ 3.17 g for the 850 nm, and 77.79 £ 10.30 g for the 940 nm as fresh

weight, respectively.
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Investigation of Phosphine Resistance of 7ribolium castaneum
Collected in 2023 Using a Phosphine Tolerance Test Kit

Ji—Eun Choi*, Won—Jeong Choi, Jun—Ran Kim, Bong—Su Kim, Kwang—Ok Moon

Animal and Plant Quarantine Agency, Republic of Korea

Phosphine resistance of stored product pests has 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
Torance Test Kit(DDPTTK), is globally used for rapid detection in field populations of
Tribolium castaneum. DDPTTK defines a resistant population when the knockdown time
of 20 insects of T. castaneum exceeds 14 minutes at 3,000 ppm. In this study,
Knockdown Time(KT) and Recovery Time(RT) of 7. castaneum collected from 21
regions in Korea were investigated by exposure to 3,000 ppm concentrations of
phosphine from DDPTTK method. Results were compared with standard groups of
susceptible, weak resistant, and strong resistant to phosphine, supplied from Australia.
The DDPTTK results of 7. castaneum collected in 2023 showed that KTso and KTjgo
were 3.3~7.0 min, and 5.3~15.1 min, and RTsy and RT;q0 were 9.5~93.1 min and
42.6~158.9 min. All regions except Jincheon were indicates to be susceptible, and KTjgo

was 15.1£0.4 min in Jincheon, which was confirmed to be weak resistant.



Phytotoxicity of Combined Treatment, Ethyl Formate and
Phosphine with Low—temperature, on Kiwifruit

Sung—woo Cho*, Kwang—0Ok Moon, Jun—ran Kim and Bong—su Kim

Animal and Plant Quarantine Agency, Republic of Korea

Kiwifruit is one of the most popular fruits in Korea. Because most of kiwifruits are
imported from other countries like New Zealand and Chile, it is important to prevent
invasion of pests when kiwifruits are imported. Fumigation is a commonly used method
to eradicate pests in plant quarantine, and it kills pests effectively within short time. But
recent researches indicate that phytotoxicity may can be appeared that affect the quality
of the product when fumigation. Low-temperature treatment is a physical treatment
method, and it is known that it causes less damage on product quality. But
low-temperature treatment takes long time to kill pests, so there may be quality
degradation problem caused by long storage. In this study, phytotoxicity of
low-temperature treatment on phosphine(PH3) + ethyl formate(EF) treated kiwifruits was
investigated to use as basic data for physicochemical combined treatment research. When
treated with 25 mg/L of EF and 2 mg/LL of PH3, phytotoxicity was occurred from 7 days
after low-temperature treatment and 21 days after treatment with 15 mg/L of EF and 0.7

mg/L of PH3.
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Effect of Ethyl Formate Treatment at Low Temperature(1°C)
Followed by Cold Storage to Drosophila Suzukii

Jinsung Yoo*, Kwang—Ok Moon and Bong—su Kim

Animal and Plant Quarantine Agency, Republic of Korea

D. suzukii is widely distributed pest in Korea, but is not considered as a serious
agricultural pest. With the export of Korean grapes (Vitis vinfera) to Australia, research
on D. suzukii became important because Australia designated D. suzukii as quarantine
pest. To export Korean grapes to Australia, low temperature treatment should be
performed for more than 16 days at 1.66 C or below. In order to find a way to shorten
this period, a study was conducted to fumigate with ethyl formate in a 1°C environment
and store it in a 1°C environment. The concentrations of EF used were 40, 50, 60, 70,
and 80 mg/L, and the treatment was performed for 2 h. Afterwards, additional
low-temperature treatment was carried out in a 1°C environment for 1, 2, 4, 8, 24, 48,
and 80 h, and the treatment time to achieve 100% control was confirmed from 80 h.
This can shorten the existing treatment period by approximately 10 days, which is

believed to reduce the treatment period of fruit and the cost used for storage.



Efficacy of Combined Treatment of Ethyl Formate
and Controlled Atmosphere to the Red Flour Beetle,
Tribolium Castaneum

Jae—ho Ban"z*, Jun—ran Kim', Kwang—ok Moon', Young ho Kim?, Bong—su Kim'

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

Because of increasing phosphine resistance problem, development of proper methods
to control grain pests is very important. Combined treatment of fumigant with physical
treatment can increase the efficacy of fumigant with lower phytotoxicity on crops. In this
study, we assessed the efficacy of combined treatment of ethyl formate(EF), a popular
methyl bromide alternative fumigant, mixed with controlled atmosphere(CA) to control
red flour beetle, Tribolium castaneum. EF was treated at 5% oxygen condition and EF
concentration was 10 mg/L to 80 mg/L. As a result of treating 7. castaneum with
combined treatment of CA and EF, adults, pupae, and larvae showed a 100% mortality
when treated at concentrations of 40 mg/L, 80 mg/L, and 50 mg/L, respectively. In the
case of eggs, a mortality rate of 47.55% was observed when treated at a concentration
of 80 mg/L. As a result of this study, it appears that the CA and EF combined treatment
is effective in controlling 7. castaneum, and further researches involving EF treatment

for more than 4 hours is required to control 7. castaneum eggs.
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Insecticide Response of Frankiiniella Occidentalis Occurring
in Pepper Greenhouse Facility in Pyeongchang

and Hongcheon, Gangwon—do

Hwang—bin Yu', Ho—wook Lee °, Min—jae Kim ! Rosmery Malory Noli Erquinio1
Kyeong—woo Kimz, Yi—seul Kim3, Abraham OKkki Mwamulas,

Chel Jang®, Dong—Woon Lee':2%

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

8Research Institute of Invertebrate Vector, Kyungpook National University, Sangju, Korea,
*Corresponding author

Western flower thrips (WFS), Frankliniella occidentalis, which occurs in peppers, is
a major pest that causes not only primary damage by its feeding activity, but also
secondary damage through vectoring pathogenic viruses. In this study, the resistance
response to 10 insecticides (acrinathrin, acetamiprid, dinotefuran, spinetoram, abamectin,
emamectin benzoate, chlorfenapyr, flometoquin, cyclaniliprole and fluxametamide) was
investigated on WFS collected from red pepper cultivation sites in Pyeongchang and
Hongcheon, Gangwon-do. The results showed differences in rates of resistance to the
tested insecticides according to the mode of action. The two local populations showed
a high resistance ratio of more than 300 times in the pyrethroid and neonicotinoid
insecticides. However, the Hongcheon population showed a resistance ratio that was
more than 20 times higher than that of the Pyeongchang population in diamide
insecticides. The Pyeongchang population was more sensitive to the spynosin. In the
abamectins, the resistance ratio to emamectin benzoate was more than three times higher
in the Hongcheon population than in the treatment with abamectin. Thus, even in
insecticides of the same mode of action, differences in resistance ratios were recorded
depending on the active ingredients. Notably, both populations showed low resistance
ratios of less or equal to 0.2 and 0.02 times to flometoquin and fluxametamide,

respectively.

Key words: Frankliniella occidentalis, resistance, insecticidal activity, pepper
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Development of a New Broad—Spectrum
Microencapsulation—Based Spray Drying Formulation
of Bacillus Thuringiensis Subsp. kurstaki IMBL—B9
for the Control of Moths

Duraisamy Kalaiselvy1, Nan Hee Yu1, Seon Hwa Kim1, Jong Hwi Baek1,

Ji Yeon Son', Euna Choi', Min Gu Park?, Jiwon Kim®, Jae Young Choi?,

Mee Kyung Sang®, Yeon Ho Je?*, and Jin—Cheol Kim"®"

'Plant Healthcare Research Institute, JAN153BIOTECH Incorporated, 77 Yongbong—ro,

Buk—gu, Gwangju, 61186, Republic of Korea.

2Research Institute for Agriculture and Life Sciences, Seoul National University,

1 Gwanak—ro, Gwanak—gu, Seoul 08826, Republic of Korea,

3Division of Agricultural Microbiology, National Institute of Agricultural Sciences, Rural Development
Administration, Wanju 55365, Republic of Korea.

4Department of Agricultural Biotechnology, College of Agriculture and Life Sciences, Seoul National
University, 1 Gwanak—ro, Gwanak—gu, Seoul 08826, Republic of Korea,

5Department of Agricultural Chemistry and Institute of Environmentally Friendly Agriculture, College
of Agriculture and Life Sciences, Chonnam National University, 77 Yongbong—ro, Buk—gu,
Gwangju 61186, Republic of Korea.

Certain Bacillus thuringiensis (Bt) strains such as Bt subsp. kurstaki and Bt subsp.
aizawai have been widely used for pest management in agricultural practices. However,
each strain only shows high specificity for pest control against a narrow range of
lepidopteran species, and numerous lepidopteran pests have developed resistance to
commercialized Bt strains. Therefore, there is a need for the development of novel Bt
bioinsecticides which allow for potent and broad-spectrum insecticidal activity against
lepidopteran species, including Spodoptera spp. (Noctuidae) and Plutella xylostealla
(Plutellidae). In order to develop a novel bioinsecticide using Bt subsp. kurstaki
IMBL-B9 (Btk IMBL-B9) that exhibits excellent insecticidal activity against three

different lepidopteran species, we have developed a viable microencapsulation-based
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spray drying Btk IMBL-B9 formulation. The spore-crystal complex of Btk IMBL-B9 was
microencapsulated using coating materials such as gum arabic, maltodextrin, and corn
starch via spray drying. The encapsulated formulation of Btk IMBL-B9 presented an
increased survival rate and storage stability at 54+2°C for up to 6 weeks. The
formulation showed similar insecticidal activity as the commercial bioinsecticide
XenTari®. Under controlled greenhouse conditions, the Btk IMBL-B9 formulation was
more effective against Lepidoptera spp. S. frugiperda and P. xylostella , than XenTari®.
These results suggest that the microencapsulation-based spray drying formulation of Btk

IMBL-B9 can be used effectively for the control of a wide range of moths.
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Evaluation of Insecticide Susceptibility Against Green Peach
Aphid, Myzus Persicae (Hemiptera: Aphididae), Collected
from South Korea

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

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

Myzus persicae is a global pest on diverse crops causing direct damage by feeding or
indirect damage by transmitting plant viruses. Furthermore, the high reproductive rates
of the aphid and extensive usage of pesticides for management have led to the
development of insecticide resistance in the pests. Therefore, for effective management
of the aphid, it is fundamental to understand the insecticide resistance status in aphid
populations. In this study, we collected wild aphid populations from three different
Kimchi cabbage fields in Gyeonggi and Gwangwon provinces, respectively. Using the
leaf-dipping method, we assessed the lethality at 0.5X, 1X, and 2X of respective
recommended concentrations of eight different insecticides as follows: deltamethrin,
imidacloprid, thiacloprid, sulfoxaflor, pyrifluquinazon, spirotetramat, cyantraniliprole, and
flonicamid. Then, we estimated LCso values to evaluate resistance ratio (RR, LCsy of
field population / LCsy of lab-reared population). The average lethality of all insecticides
at 1X ranged from 64% to 100% except for deltamethrin. The lethality of deltamethrin
was only 22% even at 2X, whereas higher lethality was recorded for sulfoxaflor and
cyantraniliprole, yielding >80% lethality at 0.5x. In addition, RR were generally lower
than 5; however, imidacloprid, thiacloprid, and sulfoxaflor yielded RR as high as 510.7,
33.2, and 34.2, respectively. These results would assist the development of effective

management for M. persicae.
- This work was carried out with the support of “Cooperative Research Program for

Agriculture Science and Technology Development (Project No. PJ016960)” Rural

Development Administration, Republic of Korea.
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Development of Simulated—use Testing Methods of Contact
Toxicity and Poison Bait Against German Cockroaches,
Blattella Germanica

BoHun Jeong'™ ,Yunho Yang? and Jun—Hyung Tak'

1Deparlment of Agricultural Biotechnology, Seoul National University, Seoul 08825, South Korea
2Research Institute of Agriculture and Life Sciences, Seoul National University,
Seoul 08826, South Korea

With implementation of the Consumer Chemical Products And Biocides Safety Control
Act, evaluation and approval processes for biocidal products including insecticides are
in progress as of 2023. Compared to conventional insecticide testing methods, the new
act stipulates that the effectiveness of the product should be evaluated based on the
actual use conditions of the product. Therefore, it is required to improve the evaluation
methods of spray products and poison baits, which are commonly employed formulations
in insecticides. Using German cockroaches, we evaluated difference of contact toxicity
based on target surfaces. In poison bait tests, permethrin, which is known to have contact
irritancy, and hydramethylnone, one of the most common active ingredients for poison
bait, were used to examine the utility of the testing methods according to OECD and

EU guidance, and to design the behavior-monitoring test.
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8l], Cyantraniliprole 1198}, Fluxametamide 648} A VERIT) dd el AR oA 2348k
MARES 74 Rl thallA] LCsoake] Methoxyfenozide 80.87HH, Indoxacarb 61,674,
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Evaluation and Genetic Analysis of Insect Killing Fungi Against
Asian Tiger Mosquito, Aedes Albopictus

Hoe Ri Kim*, Hyunwook Jung, Da Hee Kim, Seung Gyu Choe, Se Jin Lee

Department of Agricultural Life Science, Sunchon National University

The Asian tiger mosquito, Aedes albopictus, is the most important serious vectors of
human diseases like malaria and is responsible for the transmission such as dengue fever
and yellow fever in the world. Recently, entomopathogenic fungi have been used as an
important control agent to control mosquitoes. Entomopathogenic fungi, which are
environmentally friendly insect pest control agents and are used to control various pests.
Herein, we treated 4 entomopathogenic fungi against mosquito larvae and selected the
fungal strain with high virulence. The selected entomopathogenic fungus, Metarhizium
anisopliae JEF-157, was performed whole genome sequencing. Based on these results,
it suggests that entomopathogenic fungi can control the mosquito larvae as an effective

biopesticide.

Keywords : asian tiger mosquito, Aedes albopictus, entomopathogenic fungi, fungal

insecticide, Metarhizium anisopliae
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Isolation of Entomopathogenic Fungi from Soil to Control
Insect Pests of Kiwifruit Occurring in Korea

Hyunwook Jung*, Hoe Ri Kim, Seung Gyu Choe, Da Hee Kim, Se Jin Lee

Department of Agricultural Life Science, Sunchon National University

Insect-killing fungi are one of the microorganisms distributed worldwide, and they
inhabit not only insects but also soils of various regions. In this study, insect-killing
fungi distributed in the soil were isolated using the insect-baiting method, and the
relationship between the distribution and diversity of fungi and the physical/chemical
characteristics of the soil was analyzed. The soils were collected from forest areas in
Korea, and several insect-killing fungal isolates were isolated from the collected soils.
This study suggests that it will be helpful in understanding the relationship between the
distribution and diversity of Insect-killing fungi and the physical and chemical

characteristics of soil.

Keywords : Beauveria bassiana, entomopathogenic fungi, insect-baiting method,

Metarhizium anisopliae
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Monitoring of the Regional Insecticide Resistance
of Bemisia Tabaci Collected from the Pepper House
in the Republic of Korea

Gyeongmo Gu*, Jiseok Kim and Donghun Kim

Department of Vector Entomology, Kyungpook National University, Sangju, Republic of Korea

7 ol(Bemisia tabaci)v T8 Y 082 13 Q0] EvlE = A A ZHE
2 I8 o EirbTole F5 widES Sd AREEQ dElE Esith tlEo,
TYLCV(tomato yellow leaf curl virus)& E38}e] 10001F o)4e] nlo]g|x w7 E 53l 52H&
o & siE d3ck F7FFols dNba o2 AEA| AEE S AL o] okt ek
HAFAE o8 AHHQ] WA= ATA| AR NAE TAAA A BES BT, 57
o] F7HARI A &4 oplgit) & e Sl A 15 APIApiR] o)A s el
7hgole] A A S ZAKt] A GER BAAQ) AgA] T2 oA AeA 72 5 A
7Fsst s Weks AASkaLA; st = 1270 A 9@, s, HE, 4, 9%, HE, Cl
Z, 7], AR, 2, U, A olA 'z ERelE AEAL, Al ARRe] B o 5
o 28712 154 T SRS AR FIAE ol 8et AFES SRIAH. 25 EE
Al(insect growth regulators, IGR)$] @ ZTEA)HL &S tto 2 A5l 1 9] 77l A=
28 RS to R AFsIlth 2 AFEs Kol AEAle opHud, ijulo]dl, 2uedl,
METIEEA], Tlohto]=olt}. opuHe], Wjulo]ale ARAR-E =2 22| A] 4 84.5%, vl
100% A5ES BYvh 29 A1E #4: 86.3%, 2 90.6% 4558 Balovk Hk 35 A
oA 242} 59.7%, 66.6%, 79%= The Ao H]s) Adid o vke AFES Btk METIAS
A= FHa 81.1%, H 98% AFES B0 U, o3, Sk Aol ZH2} 61.6%, 68.8%,
68.9%, 69.2%8] “FH R Sk AFES HITh Hoprlo| == 4 83.9%, Ho 91.9% %
E5 Yo Hel ul7t 242} 56.6%, 59.8%% R o R v AFES HYrE v A5
g8 HQl Al U QUFE 0| =], AZANA, HIESA 2 HERE F524, 3j2ZSA50A]
epAlolt}. FAE-FE A UL USE o] =AlE Fa 14.1%, H) 41.9%, A RAI=
2 17%, A 42.8%, HlEEAF 2 HERT F=AE H 30.5%, A 54.9% 24FES Bolon)
ZRko] 14.4% % 53] W& AFES BAAth dZSARIAIE HA 55.3%, HU 64.3% AF5ES
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Monitoring, Occurrence of Beet Armyworm, Spodoptera
Exigua and Selection of Appropriate Insecticide

Seoyeon Hong'", Rameswor Maharjan', Youngnam Yoon', Yunwoo Jang'

1Crop Production Technology Research Division, Department of Southern Area Crop Science,
Rural Development Administration

In the soybean cultivation, insect pest control is crucial for better growth and seed
quality. Especially, Lepidopteran pests cause huge impact throughout the growth stages
(early development to flowering) from June to September. Therefore, it is important to
select, and apply the right pesticides at the appropriate time for the management of
insect pests. Monitoring and occurrence of S. exigua were carried by installing the
commercial funnel traps in the Central region (Suwon), and Southern region (Gimje,
Iksan, and Miryang), Korea. Observation was made once a week. Chemical treatment
study was performed in the paddy-soybean field of Department of Southern Area Crop
Science, National Institute of Crop Science, Miryang. For the insecticide selection, we
evaluated three insecticides, indoxacarb, emamectin benzoate, and nupenuron, which are
registered against pests of soybean. For insecticide evaluation, we used block-clip
method where larvae were confined into soybean leaves with clip-block device, and then
treated with each of insecticides in the field condition. Mortality of larvae was measured
7 days after treatment. Results show that higher occurrence of S. exigua was reported
in Southern region (Miryang) than other regions in 2023. Higher abundance was found
in mid-June and early July in Miryang. The occurrence and abundance of S. exigua was
extremely low in Gimje and Ikasn as compared to Suwon and Miryang. After a single
insecticide treatment, the number of live larvae decreased significantly, and when treated
2 times, the density decreased twice sharply compared control. In this chemical study,
no any chemical insecticides mediated phytotoxic effects on the soybean leaves was

witnessed. Instead, when treated leaves with chemicals, the leaf area was found to



increase (larger and wider), and majority of the leaves remain in normal state. The
positive effect of insecticide on the leaves of soybean was found in case of continuous
treatment with indoxacarb than with a single treatment. To avoid pesticide resistance,
and reduce damage in the early stages of growth, cross-spraying is expected to be more

effective than continuous spraying of single chemical agents.
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Observation of the Infection Behavior of Diaporthe Citri
Showing Chemical Resistance on Citrus Leaves

Zar Zar Soe', Yong Ho Shin' 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 one of the most serious diseases,
and chemical fungicides were used to protect many citrus orchards on Jeju Island. In
the previous study of chemical resistance of Diaporthe citri against systemic fungicides
on citrus, 12 isolates among the 40 fungal isolates were investigated as resistant to
Kresoxim-methyl, which could not inhibit mycelium growth by more than 50%. Among
them, isolate NEL21-2 was also resistant against benomyl, whose hyphae grew well even
at the highest chemical concentration. In the present study, a couple of sets of resistant
NEL7-2 and susceptible NEB7-3 isolates for Kresoxim-methyl and of resistant NEL21-2
and susceptible NEL6-1 isolates for Benomyl were used for observation of infection
behavior on citrus leaves 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 pretreated leaves, both the conidial germination rate and hyphal growth
of the resistant isolate were not decreased compared with those of the susceptible isolate.
Similar results were observed on the Benomyl pretreated leaves as well. This lack of
effect of chemicals on the infection behavior of resistant isolates in the present study
coincided with the previous study, in which strong infection was observed by the
resistant isolate even after pretreatment with each chemical. Therefore, the occurrence of
some resistant isolates of D. citri against both systemic fungicides may be used as
valuable data to build a strategy for protecting citrus disease.

Keywords : Crop protection, Fluorescent microscopy, Infection structure, Fungicide

resistant
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Biocontrol of Fusarium Head Blight by Actinomycete Strain
URR—6 in Rice

Sy Bien Vuong*, Ae Ran Park, Hang Ha Le, Hyewon Im, and Jin—Cheol Kim

Department of Agricultural Chemistry, Institute of Environmentally Friendly Agriculture, Chonnam
National University, Gwangju, Republic of Korea

Fusarium head blight (FHB), caused by several Fusarium species, including F.
graminearum and F. asiaticum, is a destructive disease in rice, wheat, barley, and other
cereal crops worldwide. FHB reduces crop yield and produces mycotoxins that harm
animals and humans. Chemical fungicides have been used to control FHB due to their
convenience and high control efficacy. However, the prolonged usage of chemical
fungicides has brought adverse effects, including the fungicide resistance issue and
environmental pollution. Actinomycete strain URR-6 isolated from rice was chosen as
an environmentally benign alternative to chemical fungicides for managing FHB in this
study. The strain URR-6 exhibited plant growth-promoting characteristics in vitro and
produced extracellular enzymes including cellulase, gelatinase, and chitinase. Besides,
using transgenic Arabidopsis plants expressing the glucuronidase fused with the PR/
gene promoter, we confirmed the expression of the PR/ gene, known as the induced
resistance marker, in URR-6-treated plants. Furthermore, rice seedlings treated with a
2000-fold diluted URR-6 cell suspension exhibited increased expression of SA, JA, and
ET signal pathway- and pathogenesis-related genes involved in the induced resistance
mechanism in plants compared to untreated rice seedlings. In comparison to the untreated
control, the URR-6 SC formulation and a 2000-fold attenuated URR-6 cell suspension
also effectively suppressed the occurrence of FHB in rice. These findings suggest that
URR-6 could be utilized effectively to develop biological control agents for FHB via the

mechanism of induced resistance.

Keywords : Fusarium head blight, GUS, Induced resistance, Actinomycete bacterium
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Control Efficacy of Mixing Application of Microbial and
Antibiotics Against of Bacterial Shot Hole Disease of Peach

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

Eco—Friendly Agri—Bio Research Center
Jeonnam Bioindustry Foundation

The purpose of this study was conducted to explore ways to utilize microorganisms
to reduce antibiotic use to control peach shotgun disease. Bacillus velezensis BCI11
strain, which has antibacterial activity against Xanthomonas arboricola pv. Pruni, the
pathogen that causes peach bacterial shot hole disease, was isolated from the soil of a
peach orchard. The isolated Bacillus velezensis BC11 strain had cellulase and protease
activities. The effect on controlling bacterial shot hole disease in peach by using Bacillus
velezensis BC11 in combination with a commercially available antibiotic (20%
Streptomycin) was investigated under field conditions. In a field test, Bacillus velezensis
BC11 was sprayed on the leaves three times, then the antibiotic was diluted five times
and sprayed twice at 7-day intervals, and the control value was in the range of 67.0%
to 70.1%. And when antibiotics (streptomycin 3%) were sprayed twice at 7-day intervals,
the control value was 79.1.0-85.1%. Therefore, the combined use of antibiotics and
microorganisms may be recommended as a control method to reduce antibiotic use, but

additional research will be needed on how and when to use them in the future.
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Genetic Variation of Brown rot Pathogen Population in Korea

Su In Lee'", Hwa—Jung Lee' and Youn—Sig Kwak'-2

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

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

Brown rot disease caused by Monilia spp. is major disease affecting pomes and stone
fruit worldwide, leading to significant economic losses during pre- and post-harvest stages.
The casual agents of brown rot include M. fructigena, M. laxa, and M. fructicola being
considered the major pathogen among them. The causal agent, M. fructicola, is a control
that primarily depends on the use of synthetic fungicides, such as benzimidazole,
cyprodinil, fenhexamid, sterol biosynthesis inhibitors, succinic dehydrogenase inhibitors,
and quinone external binding site inhibitors. This study utilized AFLP (Amplified
Fragment Length Polymorphism) method to acquire genetic diversity data from 86 strains
isolated in five major stone fruit cultivation regions in South Korea, including
Chungcheong-do, Gangwon-do, Gyeonggi-do, Gyeongsang-do, and Jeolla-do. Furthermore,
the study conducted a comparative analysis of strain characteristics, such as isolation
locations, host varieties, and responses to chemical fungicides. The results, based on the
AFLP phylogenetic classification using 20 primer pairs, primarily indicated the presence
of three groups, with strains isolated from Jeolla-do consistently forming a distinct group
at a high frequency. Moreover, M. fructicola exhibited distinct banding patterns based
on the assigned groups. Principal Component Analysis (PCA) and PERMANOVA were
employed to compare strain information, generating partition patterns for AFLP. The primary
criteria for separation were based on localization and host plant distinctions (PERMANOVA,;
p < 0.05). This study represents the first report utilizing AFLP methodology to investigate
the genetic variability among various M. fructicola isolated. It underscores the importance of

ongoing monitoring and management of regional pattern changes.

Keywords : AFLP, Brown rot, Monilinia fructicola, Stone fruit
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Fungicide Efficacy Against Stemphylium Leaf Blight of Onion
in Korea

Hyeong Ju Choi'®, Jae—ha Choi', Sungyu Choi', Soyoon Park',

Sungwon Park', Woo Man An', Hyeongrok Jang', Chang—Gi Backz,

Se—woon Hong®, Hyunkyu Sang'’

1Departmen’[ of Integrative Food, Bioscience and Biotechnology, Chonnam National University,
Gwangju 61186, Korea

2College of Life Sciences and Biotechnology, Dankook University, 31116, Korea

3Department of Rural and Bio—Systems Engineering, Chonnam National University,
Gwangju 61186, Korea

Onion (Allium cepa) diseases caused by fungi, bacteria, viruses, and nematodes vary
depending on the cultivation area, timing, and variety. The most serious aerial disease
of onion is leaf blight caused by Stemphylium species. Research on the effectiveness of
chemical treatments to reduce Stemphylium spp. incidence on onions is not well
established. In this study, onion leaf blight pathogen was obtained from the Korean
Agricultural Culture Collection (KACC). The KACC 44529 strain was identified as
Stemphylium vesicarium based on phylogenetic analysis of the internal transcribed spacer
(ITS) region, glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and calmodulin
(CALM) genes, and morphological characteristics, including colony morphology, conidial
size, length, width, and shape. The effectiveness of seven fungicides (trifloxystrobin,
kresoxim-methyl, metconazole, pydiflumetofen, fluxapyroxad, iminoctadine triacetate,
and propineb) of different chemical groups were tested to confirm pathogen viability and
control mycelial growth of Stemphylium strains in vitro. Pydiflumetofen (succinate
dehydrogenase inhibitors-SDHI group), fluxapyroxad (SDHI), and iminoctadine triacetate
(bis-guanidines) were highly effective to reduce mycelial growth of S. vesicarium with
ECso values less than 2 ppm. Currently, fungicide efficacy tests against Stemphylium leaf

blight on onion using a mobile spraying equipment (MSE) with a motor pump and a
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conventional nozzle (XR100) are in progress. Our results will suggest effective
fungicides for controlling Stemphylium leaf blight on onion caused by Stemphylium

species.

* Corresponding author: hksang@jnu.ac.kr
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The Analysis of Pesticide Efficacy with Different Treatment
Methods using Hyperspectral Sensors

Gyungmin Lee*, Seongbin Kim, Jeadeok Kim, Minju Kim,
Youngsig Lee, Huenyoung Ha

National Institute of Agricultural Sciences, RDA, Wanju, Republic of Korea

Pesticide treatment methods for disease control effects are important task in sustainable
crop production, alongside the detection and identification of plant diseases. A pesticide’s
formulation not only determines its effectiveness but also influences its solubility, safety,
storage and handling. Each formulation type has its own benefits and drawbacks.
Therefore, the determination of effective pesticide treatment is necessary based on its
formulation. In this study, we confirmed the effectiveness of pesticides’ formulations
depending on pesticide treatment using hyperspectral sensors application of non-invasive
techniques.

Tebuconazole is a broad-spectrum synthetic pesticide used to control various fungal
diseases. It is available in diverse formulations, including Emulsifiable concentrate(EC),
Granule(GR), Microemulsion(ME), Suspension concentrate(SC), Wettable Powder(WP)
for combating chili anthracnoes. According to the recommended usage standards on each
pesticide label, it was applied. Using a hyperspectral sensor, data were collected at time
points, including before Colletotrichum scovillei bacteria inoculation and on
post-treatment days.

To gain a deeper understanding of the correlation between chemical pesticide efficacy
and specific wavelengths, it will be necessary to investigate the interaction processes
between plants and pesticides at the transciptomics, genomics, and metabolomics levels.
This study will serve as a foundational reference for pesticide treatment methods for

disease control effects.
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Establishment of Baseline Sensitivity of Alternaria Mali
to Pydiflumetofen, a New Succinate Dehydrogenase
Inhibitor Fungicide

Byeong Hak Jeong*, Gyeong Pyo Jo, Kwang—Yeol Yang

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

Alternaria leaf spot caused by Alternaria mali is a disease that affects apple leaves.
Over the last decade, Alternaria leaf spot causes severe losses to the apple industry in
most of apple growing regions of the world. The Alternaria leaf spot outbreak could be
controlled by combination of fungicidal spray and proper cultural practices.
Pydiflumetofen, a new generation succinate dehydrogenase inhibitor (SDHI) fungicide,
which is effective in controlling many plant diseases. Pydiflumetofen was recently
registered in Korea for management of Alternaria leaf spot in apple. In this study, the
baseline sensitivity of Alternaria mali to pydiflumetofen was determined using in vitro
growth of mycelium. A total of 100 strains of Alternaria mali from 4 different regions
were tested. In the mycelial growth inhibition assay, ECs, (effective concentration
inhibiting mycelial growth by 50%) value of pydiflumetofen ranged from 0.29 pg/ml to
4.39 ug/ml with a mean of 1.65 pug/ml. On the whole, the Alternaria mali population
appears to be sensitive to pydiflumetofen, and this study enables future monitoring of

fungicide sensitivity.

Keywords: Alternaria leaf spot, Alternaria mali, Pydiflumetofen, Baseline sensitivity
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Hi=&HAgastache Rugosa)2Z2HE| 115 EiXHH HRlH
(Colletotrichum Coccodes)di| CHSt &xl7 AMSEl

Hrfstn AEfEAIAR S

35 SRS ks 2o SRlE A5 e W}l Colletotrichum coccodesol] thk
84 fFrlsAAle] RS flste] dAsdS Bg Ad vz Agastache rugosa)2]
Methanol F+Z&0] ¢ 53H8 Vel Ao BRI A7l wjzake] @R(478.6g)
& MeOHZ FE3le] §5 2AA MeOH FEE(31.599¢ At dofd MeOH FEEE
SrE-8sle] Hexane fraction(9.65g), CHCl, fraction(2.65g), EtoAc fraction(0,62g), BuOH

fraction(1,62g), Aqueous layer(17.419)E AUt} Z} fractionE O 2 biocassayS AA|eF A3}

32
™

Hexane fractiond|4] 7338k 7T+ 43S I13 4= AUt} Hexane fractionE silica gel column
chromatography 2 #2]3}e] 307]19] subfractiong Lt} 30712] subfraction 5 73+ &z &
A& YERA HS-3S A silica gel column chromatography 2 #-2]8}e] 15719] subfractiong 4
At 1570¢] subfractiondl] thall bioassayS 2188k A3} HSS-130)4 7231 &7t gHado] kel
At HSS-132 o2 GC/MSEAIEI] Wiley librarye} thzz8k 23} Patchouli alcohol 2 %
o], EFE Patchouli alcohol 3FHEF} vl £438F A¥} 374t 313HE-S Patchouli alcohol

iR 7 E Tk

Key wards : Agastache rugosa, Antifungal active substance, Colletotrichum coccodes,

Patchouli alcohol
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Screening Fungicide Resistance of Garlic Leaf Blight
(Stemphylium Vesicarium and S, Eterminimum) in Vitro

Sung-Won Park', Wooman An', Sungyu Choi', Hyeongju Choi',

Jae—ha Choi', Soyoon Park', Hyeongrok Jang?, Chang—Gi Back®

Se-woon Hong®, Hyunkyu Sang'’

1Departmen’t of Integrative Food, Bioscience and Biotechnology, Chonnam National University,
Gwangju 61186, Korea

2Department of Bioenergy Science and Technology, Chonnam National University, Gwangju 61186, Korea
3College of Life Sciences and Biotechnology, Dankook University, 31116, Korea

4Department of Rural and Bio—Systems Engineering, Chonnam National University, Gwangju
61186, Korea;

Stemphylium vesicarium and S. eterminimum are garlic leaf blight pathogen that infects
garlic leaf before harvesting period and dramatically reduce the yield. To control the
disease, various fungicides have been used via unmanned aerial vehicles (UAVs) and
other spraying methods. To suggest possibility for use of UAV spraying and better
fungicide to control the disease, we assayed 4 each of S. vesicarium and S. eterminimum
strains to fungicides (boscalid, difenoconazole, florylpicoxamid, ipflufenoquin, iprodione,
and kresoxim-methyl) to determine ECsy values. In general, kresoxim-methyl and
florylpicoxamid showed the least mycelial growth inhibition, boscalid and ipflufenoquin
showed high mycelial growth inhibition but high insensitivity was also observed. The
highest estimated EC50 value of iprodione and difenoconazole were 1.18 £ 0.43 and
19.6 = 1.26, which indicates those are most efficient fungicide to control tested strains.
To verify efficacy of the fungicides, disease control experiment using the fungicides on
garlic plant is in progress. Our study will contribute to monitor fungicide resistance of

garlic leaf blight and better disease control.

Keywords : Fungicides, garlic leaf blight, garlic
*Corresponding author : hksang@jnu.ac.kr

| 254 JEOLETLISE]



:

SIS Macrophomina Phaseolina0ll LHSt

FA ST Macrophomina phaseolina ASH21-0319]] T8t inpyrfluxam(a.i, 20%, SC)3}
mandestrobin(a.i, 40%, SC)¢] &3} &3= 7RIt 2HtA|e] 3= PDA HjR||A] k31X
We F BATS) B RS 2] v, Ee B AE T A%
HiGF g alol] TS HEkaL, Wolgl F A APdste] ¥ R R avkE ARSI PDA
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20213} 2022130 A 5 B T5 BTl o BAE Hol= thEubre] 7HA,
Z, g, I8 APs B AYoMe o4TTE, B AYdME 151958 EElsh,
Colletotrichum  spp., & 245055 FHIA(TE Ul g4 A
pyraclostrobin, thiophanate-methyl, tebuconazole, fluazinamo] thgh W] 74
AFal7] §Jste] 2015-2016\d9]] E]$t -9} 2021-20221d¢]] #2375 4304 Al
Ao g  FAME  gFEHES ZARKAYE Pyraclostrobin,  thiophanate-methyl,
tebuconazoleo]] dialA] 20152016 w5 el vla]| 2021-2022'd 15 Heke] FhpAdo] #J)s}
Fo1, fluazinamol] A= Fh/de] Adsstdnt 202133 20221d0)] FEgh 24577 K5
ey ahtAl g AgS AAs A, e A9 8.5%, BAk A9 48.4%<] Tt
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methylo]] tieiA] t}5 AFAE Holi= C gloeosporioides®t C. fructicola TF5 XA T}
A AeEE sk W, s8R G glocosporioides 77} A} oo} A} Z90E
L=3e}. w3, € glocosporioides®} C fiucticola®] TFEAA] TS ARESE W WA A
|4l pyraclostrobin} thiophanate-methyl®] ¥ WA 317} 7h48kit) theAdds Ho)
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B Ak 2 o7l ALITHE 2] ele] FHHE BEA AAEo] 9]
= R, B, ol vk, SR, Rk, e, 2k AR E 5 0%
of 5ol vk FAE Hol= 1A ARSI ke 119) e 1905 58 % 2500) B
A AABFR O, mhE S Hole RS 3W Asslal WS FEstaith Eelsh W
& el Foiel 11 ele] DNA QNS BAse] BRI L Ak Diporte
Neopestalotiopsis, Botryosphaeria, Diplodia 4%52] ¥g3to] T2 = F4Hen, 1
o 59 v Weltel Relsis ARe FAS Fuis wawe] WAHE 2] St
2t peite] TR 3 mne PEUOR AFREe] 9%0] 429l AT AP 4 3
FohT), To 2 PDA WAl2) 274 AMBEAIT) BUTEE AEHL 5U T, e &
)z olfje] P Wyle] A7 S7gste] ¥ I BEE ZARE 2, BAp], vk, Bt
L, a3t AR HRolA 48] BT BT 0] 9 cm oSl WvkS /38t 2uliuhy-
AT Diaporthe, Botryosphaeria, Diplodias &35S o Wyte] Ao, o]Fii
S, APl Bouyosphacria, Diplodia®l €3+ ¥yto] BTy 7HA] vig 4=
Ao 7= F8 WY Diaporthe, Neopestalotiopsis, Botryosphaeria, Diplodia%:ilx L= &t
TS ddbsle], 7F el thel 165 AtAle] AP A2 AE sHlsHo = HA st
&} BenzimidazoleAlol| 4:8= benomyl¥} thiophanate-methyl-S Diplodia®] tste] 0,163}
0.25 pg/mle] ECsofka Kol 8k G35 Yehiglon, vx] o] i) isir=
0.21%F 3,95 pg/ml Afo]2] 53l ECsodks ETE Simeconazole, bitertanol, difenoconazole
& AR 5F] d2azElE AR Al AtAlE 1.0 #g/mle] Sk ECsogks BT s
9 &8 fluaziname 4552] WA 5o tIsk ECsogko] 0.55 #g/ml o]&ko] ]t} Strobilurin]
o] &= 3% AAlE Digporthe$} Neopestalotiopsis®l| T3t pyraclostrobin®} trifloxystrobin®]
ECso#k¢] 0,129} 0.10 pg/ml, 12JaL 4,089 4,74 p#g/mlo]s B, WA= BE5F 20 pg/ml

2

o

©

()23t



20234 (A)SHR5OLTIOIY AAIEY U FATLLEY

s

oPgoldey. BE ARtA|Ql dithianon®] TARIF SAl&3= wlg WEA|TE  iminoctadine-
trisalbesilates= 7+ W@gtol] thek ECsogko] 2.75, 3.12, 0.93, 0.05 #g/mlo]T}, 22202 714
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she 4F %ﬁﬂ]%«] AR &7 ]Eﬂrﬂ Gttt oA AdollA AetAle] AR oA}
oF 71FA=ollA W Al a3t Tt Ao SAVE B AR QIARE 2 ATt A9 V)RR,
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Screening of Fungicides to Control the Southern Blight
on Apple Seedling

Jin=Sil Choi', Jun-Woo Choi', Gwang—Jae Lim', Seong—Keun Lim',
Mohammad Hamizan Azmi', Seung—Yeol Lee"'?", Hee=Young Jung'?

1College of Agriculture and Life Sciences, Kyungpook National University, Daegu 41566, Korea
2Institute of Plant Medicine, Kyungpook National University, Daegu 41566, Korea

Athelia rolfsii is one of the destructive soil-borne fungal pathogens causing southern
blight on diverse fruit crops and vegetables worldwide. Symptoms of the disease were
forming brown lesions at the infected area, followed by wilting and yellowing of the
entire plant. In the case of apple rootstock grown in nurseries, leaf chlorosis was
observed, along with collar and root rot at the seedling stage. However, controlling
southern blight in apple orchards or nurseries are difficult, given the absence of
registered fungicides in Korea. Therefore, this study was carried out by the agar dilution
method to screen for effective fungicides against A. rolfsii, using the isolated A. rolfsii
KNUF-YCAO1 strain from the Yeongcheon apple nursery located in Gyeongbuk
province in 2022. To evaluate inhibition efficacy, 20 fungicides were tested comprising
six groups with different modes of action, including methyl benzimidazole carbamates
(benomyl, a.i. 50%, and others), succinate dehydrogenase inhibitor (fluxapyroxad 15.3%,
SC, and others), quinone outside inhibitor (pyraclostrobin, a.i. 20%, WG, and others),
uncouplers of oxidative phosphorylation (fluazinam a.i. 50%, WP), demethylation
inhibitor (DMI) (tebuconazole a.i. 20%, SC, and others), and multi-site contact activity
(mancozeb a.i. 75%, WP, and others). The 20 fungicides, using both the recommended
dose and half of the recommended dose each, were mixed with potato dextrose agar, and
a plate without any addition of fungicide used as a control, was tested on. After 4 days,
the growth rate of mycelial plugs and sclerotia was measured. In the results,

fluxapyroxad showed 100% inhibition rate for both mycelial and sclerotia, and DMI



fungicides such as tebuconazole and prochloraz manganese revealed up to 90% inhibition
ratio. However, thiophanate-methyl and dithianon fungicides presented 0 to 10% of
inhibition rate in both media. These results can be used for the management of southern

blight in apple, and further research and field experiments should be conducted based

on the results.
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Evaluating the Sensitivity of Botryosphaeria spp.
to Pyraclostrobin Fungicide in Korea

Gwang—Jae Lim', Jin—sil Choi', Jun—woo Choi', Seong—Keun Lim',
Mohammad Hamizan Azmi', Seung—Yeol Lee"'?", Hee=Young Jung'?

1College of Agriculture and Life Sciences, Kyungpook National University, Daegu 41566, Korea
2Institute of Plant Medicine, Kyungpook National University, Daegu 41566, Korea

Botryosphaeria spp., one of the major fungal agents, causes white rot and
Botryosphaeria cankers on apple. Qol fungicides are used to control these diseases, and
currently, 20 pyraclostrobin fungicides have been registered and widely used in Korea.
The sensitivity of 235 Botryosphaeria spp. isolates were evaluated for Qol fungicide. To
calculate the ECsy values, the pyraclostrobin fungicides(a.i. 20%, WGQG) registered for
apple were used. As the results, the ECsy values of all isolates ranged from 0.05 to 34.16
ug/mL (2.98 = 3.87 ug/mL). The average of ECsy values by isolated year, region, and
species were compared to evaluate the difference between strains. When comparing by
decades, the mean values were 2.60, 2.69, and 3.03 ug/mL, and the results for eight
different regions were ranging from 2.29 to 4.63 ug/mL. The difference between B.
sinensis and B. kuwatsukai was also low, with values of 3.00 and 3.24 pg/mL,
respectively. Furthermore, 30 strains that showed higher and lower ECs, values have no
point mutations in the cytochrome b gene. As a result, Bofryosphaeria spp. isolated in
Korea exhibited a similar inhibition rate against pyraclostrobin, but further research and
field experiments should be conducted to evaluate the exact sensitivity baseline and

resistance status.



Evaluating the Sensitivity of Fluazinam Against Botryosphaeria
spp. in Korea

Jun-Woo Choi', Gwang—Jae Lim', Jin=Sil Choi', Seong—Keun Lim',
Mohammad Hamizan Azmi', Seung—Yeol Lee"'?", Hee=Young Jung''?

1College of Agriculture and Life Sciences, Kyungpook National University, Daegu 41566, Korea
2Institute of Plant Medicine, Kyungpook National University, Daegu 41566, Korea

White rot caused by Botryosphaeria spp., is considered one of the economically
significant disease in apple cultivation. It was registered that 33 fungicide active
ingredients, such as fluazinam, pyraclostrobin, and tebuconazole, were used to control the
white rot in Korea. In this study, the sensitivity of fluazinam against Botryosphaeria
species was assessed using agar dilution method. 136 Botryosphaeria strains were
collected from several apple orchards in Korea. They were identified as B. sinensis and
B. kuwatsukai based on sequences of internal transcribed spacer (ITS) regions, translation
elongation factor l-alpha (TEFIa), and [3-tubulin (7UBZ2). The sensitivity was
determined using the effective concentration inhibiting mycelial growth by 50% (ECsg)
value. The ECsy values were calculated on the GraphPad Prism 9 program, and ranged
from 0.03 to 0.59 pg/mL (0.08 + 0.05 ug/mL). No significant difference was observed
in the mycelial inhibition rate between the Botryosphaeria species. This study was
conducted to profile the sensitivity of Botryosphaeria species to fluazinam in Korea.
Furthermore, these sensitivity data can be used as a baseline for monitoring the

sensitivity of Botryosphaeria species to fluazinam.
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Growth and Quality of Creeping Bentgrass Applying
Gibberellic Acid

Tae—Wooung Kim', Seung—Jae Lim', Ji-Hye Kang', Woo—Sung Kim2, Young-Sun Kim'"

‘Department of Horticultural Science, Daegu University, Gyeongsan 38453, Korea
2Jahngryu Industries, Cheongju 28101, korea

Abstract This study was conducted to evaluate the effects of application of gibberellic
acid(GA;) on the growth and quality of creeping bentgrass (Agrostis palustris Huds.).
Treatment were designed as follows; non-treatment (NT), control (fertilizer treatment, 3g
N/m?), 0.0015GA; (GA; 0.0015a.i. g/m®), 0.003GA; (GA; 0.003a.i. g/m’), 0.006GA
(GA3 0.006a.i. g/m®) and 0.012GA; (GAs 0.012a.i. g/m*). Compared to NT, turf color
index(TCI) and chlorophyll content in GA treatments was not significantly different. As
compared to control, shoot length in 0.0015GA, 0.003GA, 0.006GA and 0.012GA
treatments on 7 DATs, increased by 6, 12, 23 and 24% respectively, and after treatment
on 28DAYs was 0.0015GA and 0.003GA treatments decreased by 15 and 14%
respectively, and 0.006GA and 0.012GA increased by 9.0 and 9.5% respectively.
Clipping yield of 0.0015GA, 0.003GA, 0.006GA and 0.012GA treatments was decreased
by 62, 47, 28 and 18% than that of control, respectively. These results of the GA;
treatment that showed shoot length similar to control (3g N/m?) was GA; 0.006~0.012a.i.

g/m’.

Keywords : creeping bentgrass, clipping yield, gibberellic acid
Corresponding author E-mail : imOsunkim@daegu.ac.kr
ORCID : https://orcid.org/0000-0002-5645-7021
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588773 ==(PLS, positive list system) 5kS ARl Slo] AF3| 87 |EH okAAE
Y E5E AskL ok s8] A Fheel M FFRSETIEAY gls At 0.01
ppmE 71EOR 31, QRIARSHEE FopH o] 2MdH o] Sl W] FsiA sk AREEkE Wkl
o} opAIZR S she EYAE® AzAY A AeVE 3 BE AF, 39 oW, 359 ofuf
2 AYE 5 F 2 AIYE ANBIL Atk e s Rl B EE AzAlS] AAl
71E frsl ARgete] wotelAlatgo] Sk Al710l SEA RS oA JRUAAAE T
Z3jaL k. wep B A3erME YA AlzAle] Helar] L 3l ARk up2 AzAl
o] o - oRllE Wrleto] EdA R ARAE B83 AAA S 7FsdS AR S8t dds
Paairt. AFS 2023\ DA FREROH, NEFFS dPFoR Gl AfoHl= detEEe,
oamERERE, eSS IEAS, SAT+IET 10-15%, I5AS+35F 30-400l A2)s}
Ak ekazAle oAIAE F of 30 2FE B E Hegs Ao H, oRlzAks okAlAl e
T k104 714 43] 27 9 Gt sleivk deA ARl B A 13] Ak A FaxAt
oK 80% ol o] EIE Kol JSoH, 74| A delarEst damEelERad i A
7F A e e Boa, S99t ulele] A ehrEellA v WAl arE skl 23] AlA
gk A YRS vha Fhashs A3 HAoH, HSgh o] Rl EL ASEE BEs
Bort vht 23] AelolA 2lES A F HA; Fol AT Bgs Bol, AAA AlzAR A%
shA] @ RS ERIBSITE MAF R dERae) o~ uESER BT AAIAEE Bs- FiA
A& Gt gllon, ofell7h gle Ao R, gl A Agh o7t A e
SRlsklet. webr ekgeoR) SHo s EQADE AxA A7|e o] 7 Ao s HAl
o}, ohk A 2AE &) Adolte g AAIAR v Had Zo R HelY: S ZhgsoktA
TR A, TR S B8 TP ks v g AEH TsAdl digk HE
7F €93 1o HQIt} Corresponding author E-mail : ojwon@korea kr
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SR A} 1909 BAHA 9] SR Qlete] et M, A 22 gt
BGAATY S7FIAL o, 1HAskE =0l RS AiAAE S7IEe R Qlete] AjEe-
WAAAL] HHo] ARFeE Aot o]k FAol] Bt WalT A AA A9 =8 283
WAZE 23] o] FofR|aL glony, AlxA|S] - B Aol Jlojr =gt o= o] oAl gtk
AT A 7B L vt el BRetEel] A vjshE FA] o, AzAle] Bg- 2
o webr HGke 2 15 A5 3|7} -2f)7] wzolvt. ey wHARS] & FAE B AT
EE8S 283 FArE dagh Aol weby 2 Afdde AZAl Aol deliM T
Ao wE AP RS SRl AlZA] dAle] A &8 QRS Elletarat S Y
sk A2 2023 FegrlEled We] =8 A AN R ETE AT wiA =
FEAEES 3 7mRE ARG & ASAGE 5. 1mB AAIRBINAL, F7EE 2.4m HEHAIES AAs}
AT} E2(SG-10P) T2 % 2m8} 3moA] 9knvhe] EEo)l iHE 44%E Vo= HIREH
o E&LS Ony/s, 1nvs, 2m/s, 3m/s, 4m/s, Sm/solx] EHo X AlZ2A| GAE ol Yl
st 2 29, Al 2mE H|E g T wE FAYEE IEe 2m/s oujellA
TARRE Fe Hlom, o]Fe] F&odie SSA o Holdas 22 o At Hefsial
a1, A9 o] Qo= Wolx]A] gkt I 3mE HE A9 1m/soll] FEAEES] W}
gilom, 2nvs oPFHE WEle EEs BHovy SFAY ool AlxA YA Helekia,
3m/s VBl D ol ol HA SIBINAL, SRS HloluM e ARt Yefslhe
HEs BAk A3 AERIA| SR 7 A 55 2m/s ool 2 AFkE] o] Sme
A GS & AF A% 2me} 3m EF HAEO 2 QI3 vlFf= gl Ao Holt) FgHo s
EES 283 A A AAS BAIA] AL 2m o] Hgel FEe] 2m/s o] oA &g
& Ag TR AelE FA] &5 o R wdEn ey A AR s =ES 283
AzAe] AE7t BIFsto 2 AwA JfAlo] HdaEojol =8-S 83 A=A AL s
Ao g HRIY} Corresponding author E-mail : ojwon@korea, kr
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o

Sahvake] =2 Az 201549 5.28hadA] 2021 10.750ha® FAHA E7)8kaL 9o
W, = ArhA] mEgk 20200 44714 35dhacllA] 2021 827]4 53dha 2 whEA] F7FskaL vk
T =3 3 JE2e 71E, HEE, vsTERe, vlede], 53], AHIE, AME S0 BalEal
o, o5 ZMES] B EdAEE AxA| 2 v AxAE ALl AR Y AxAR
= AL ol EAIREeITE e B AFME =F BARE A S8 S 559
AZAE S8t =7 AMA] Aget B A=A ks flete] s st Al
e 20239 AFA] AFHY] = I AFFE TR, g AT Fol 559 EFHE
Y AZAR] GHEFEE T 1055 Asth AlzA] A & oF 304 HAg FxFe 25
9 AEFS At F2AAERE ettt EXEd AzAl AIFEgA 71E, £,
Wz, Holr, Az Fo] HEt) delEEEs) darEgEEE, JavETaEE e
H7kE.0] 7B5- 800 o] FERHA RIS B oW, WA EFA P AZ2AS] 85 90% ol
o] FAEE B o) ZiEe iRt WAl JFo g Ho|H, F2 =7 AulA] Bo
Fgule el as) darEREE 2 47 63.7%S} 78.8% = Tk 7 Bhe Ao g
Ao, of2fdt FFOR Qlef =T ARl fE] Yol $-3sk= AR Btk &
ARz HE) ek WA G- 2l RS X3 AzAL 7P 955 G9E 1ol
= Ao " Ao, e A Bl tigh okslizt Barent Qlo] =3 AR 2gtst
A B2 Ao R A, JqEEFEde] B HlulE QBdsithe Bat Qlopd A8 7hed A
O Wtk FF =Tl B} ePgAo)al WA G} g3k A2AE 2838 SlsiMe AR

HREAIRY 5 ol -3t AZA freedes /I 9F Wbt e Zow Helnh
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202314 (AHSH25obatory] QAL Gl AZGLUEY

= [=]

A2 FYDFNE TAGT7 HeFEl] 1ls) ko] Aste] BFo] Hofukar glof &
= A @A) 5Ee 1Bsk % ATIFOR HAY A7
A B3 A Bgo] we o] Bho| Wag Jaoleh Foke
B3Ke SR B0 UIF QkIAS TEele] TAREYIE iR B8 5 S V1%
4, AR welS sk glek, ol IgeIA shole] FAFET] B AleE 2Ash] o
55 HelE RISk T B 7P AEshn] Fushy] Sle) due] TelE|E 269
sop SRR AT, Fllold] FoIaEIIE Beshs SOk A} $EA} T
5=o] glor] AzAl: FEate Flo Asha g AAolth Hel AY EH AzAE
AP AN S RIS AEAEE Abg ek glek QR FYT) TS Fokad
W ok ALSHO A BT FEAGLE, WHERRE 5o BN FAYTNE 2
et ofek 7)) el AT FA) = So] Qow], QR Thet - 5oF 1§l
A AgH 0w e Hofsla ek AZA AgTPER BRAS 7
28 Aoz W) AP FAFEIE T2 AMgSk Qowl, AP
Al el %2 AR o= AxA e
oI}, Tk, QRS FARFIIE ALGSHE ol A2 8 A% ojgk sfsle] vhele] AF8A

(o3
(e

= HEZ 1 3jele] S8ALEE w2l ek g} )] RS
ATt olh B2 Fe) AL AHIIE FREt] e T Dl i A8 ke Alrste] 2
Ho g kg AAe FHE davk Jval HoXitk
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OIEtCIL|EZI(EDN)S Ol3t
RS SR HUSS ASA| SUKIIHeT

Ethanedinitrile(EDN)-> Ao thgh 25F-2o] o} A Uji-e] szt WAl7L golskal 2
ARTo] MBS} E5 22 L ]8R ol MB A FA] FEA|R A3 AR S5 FolM EA
25S 98 FFAR 7] TEFO] ARHAL vk EESF EDNO| EAjol] digk A AlE Ad
MBS} @] 250l Ao S wHA] eagkor Exje] TR 9 - Fhdel] whet 3 Sl thae
Aol & VFERAITE

E Aol ARg-H oeit]YE (0]} EDN)E Hlg B 2ujo]=(0]3} MB)$} €] Q&S vl
skA] efom et RS 2l Jlo] EAlR EAlshs A YT o8 WA
S Wk opzt 7|3k o] vl A Ak Al A5RIT} Holuf, FEA7E ARgo] Ajtet T4
o]tk7]8}: EDN -21C, MB 3.6C).

B AL FAke] AT EDN &5A271E $5-84(2,000m 254 289174 S8l S
AEFL] SRAIELAH-2935. 21, 7. 28)¢] <Jaf XY= ATk EDNS o]-&-¢+ HukgFA] 2
G} oS aefEle] EAR 16jv]e] G715 2,000molskR AR Zlof| sl Al Sl
2,000m’ o)de] thitil HUEF2HA] 2o eI 5= Sk

|

ok

B A S8 2000m 23 52 FSTIMES EDNO.2 25A10% ofa 9 2Rk el
FAZE Q10T BE Al@TolA] 244 7] $¢] HETPEEr e UE-(EDN) A5xE]
71E]l AeeFge] 108 SISl A ddste] 3R F A9 PEA] 1-3me]
A= QAR LR Z1EA] o] EDN B HCON s57F S ESlow B Aol 7 2AkE

47t Folli= FFHV] Om oJtfelA = EDN¥} HCN W55 2HQARedet ofste 4wl

SAH0] AP YEH(Ethanedinitrile), HUES, 2R FE=(TLY)
h

A4} ¢ jhoonlee@farmhannong, com
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EQuMT R HEEMET KRA-334 tHoito]
CBAV) TiSA TRz of

o

TUE FHHEE eidee vttt S7kska vt jEidlee] A= 218, ok, A48 59
AREE S8l Ao g mUEAL QIAT, RS Algelu BR7) o) Eshs I ollA Blej A
o2 M FAEAL Yk o]’ Al M ESE A R AZFROE felHo] =
W ARAIE stsial glom, St St whaan, Heirh gHefste] tiSo] 4] &tk w3k
AAZF - £02 o] FOJR|AL Jlo] B WAkt TS ofeleS AaL itk whebk, AAH]

Al T2 QEH;S'_%% QbdakaL e o2 ey $fa RIS oA A& Tksgk 7
o] g3k AAHolr} Sk=sstedTd 01]/\1 BT Streptomyces achromogenes 71 23
AFhRE oA HE R E AR KRA334E FEWOH, 54 238dS 93 95
Gkl Algskk

B ATroMe o] ARBAEA gk 54

O.L;

22O R CBA/J nh-2E o] 83F 93
AIEE A MARS B3 Tl S-S 50%, 25% F 10% KRA-334 vl o 2 4
FaL BAIES A8t AI@7IRE S AIFER Tl ofgh AbdEE B Soldk ok
Ze]A] ko m, AT 9 A T wskEs dEdE A3 tlxwd) vlaste] FAEH o
e Bishs WEER] i) o € o] BrdU 2 A% A¥ A=A|g(Stimulate
index, SD+= KRA-334 Bl Fofole] 9 L8R E 3.1, 2.8 E 0.72 A= Qlr} oo & AJo]
23] FYPEATA FRIs] 8] FEEZE 25% Eugenolitd o] AI@sklom, 25%
Eugenol®] SI A4 4,22 2FEHin) o)2fgh A, 2 7o Al=)/do] ghrw|lvkar shdss]
o} weba], KRA-3348) o] ole CBA/J WRe-2 ZAYZTAAS Ay}, 250 o)ife] S-aflx] )5zt
2 B AETh KRA-334 v o] 7hAE 5o Jefiztzel] ¢rgk WA RIS AN
R BHE AR frofsteiof gt
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22X Chironomus Riparius)2t ZZVZHISX Glytotendipes
Tokunagai)0ll tHSt BuprofezinZ} Fenpropathrin S43=AH|1

s, 2%, M0

AE5A)| buprofezin®} fenpropathrin® B4} 7eF A8 7HA L 9lom FX]] A3 o
35, FHE FAuo] AxMBE S v F Uk FA FellA JaEE F485
AP HAE F2F 9 2 7FsAde] Qe skl digh Wyt B35 Agolnk B A
A FAF R BN ARREE AXRES] ZmTH(Chronomus riparius) €} =rUlel] A28}
= 2 Glytotendipes tokunagai)®] buprofezin®} fenpropathrind]] thet §4 5434 H]
darzt 3kt FASAAEALS OECD test guideline 2359 F473ka] 218g3tgion, A&
buprofezin($== 98%)3} fenpropathrin($=T= 98%) UA| S AFE-3F3TL A1E-E1= acetone, A3
T GAETE ARSI AR 7IE BRE BUFTI= 16 1 8 h, 255 A € rparius 20+
1, G tokunggai 2541 2402 §ASAT Hol= FFeA 2skth Buproferind] Ue 7
AEAINEL C riparius®] - 0.1, 0.2, 0.4, 0.8 & 1.6 mg/L, G tokunagai®] 73-%- 0.2, 0.4,
0.8, 1.6, & 3.2 mg/LZ =33} t}. Fenpropathrin®l] thet SAASAEL C riparius®] 745
0.015625, 0,03125, 0,0625, 0,125 % 0.25 #g/L, G tokunagai®] 73-%- 0,625, 1.25, 2.5, 5 & 10
kg2 ST 7 5w e 4 NETE Felu, Ml sulele] AQBES ABe
20 mLol| F43k3Th Al@Z3 buprofezinol] W3l C riparius®] 24 h¥} 48 h 1LCs& 242} 4,072
mg/L, 0,604 mg/LO|TL, G tokunagai®] 24 h} 48 h LCse2 2+ 0,902 mg/L, 0,747 mg/Lo] 3}
t}. Fenpropathrin®]] thet C riparius®] 24 h3} 48 h LCsp2 212} 0,052 pg/L, 0.040 pg/Lo|QAL,
G, tokunagai®] 24 hit 48 h LCso> ZH2t ) 10 u#g/L, 6.004 #g/Lo|Slth. F+ Fo SAHEE
B8k A3} 48A1ZYNA C riparius®] 52 WHET} G tokunagaiith & F 02 BH1E )

b
s
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=

oo rfo

e
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AHZO|SS2EASH MAIRANHS N8
LISHIS M5 oto| STyt

o

ke &R Aol E-A (Endocrine disruptors)®] 57343F 0|5 AAlOINER S 7|, LE-9

4R FHIY 5 IH—E'rHl APgNERe) Bl F& 7HEaE E ERsolstth BAEH

A9 2 A9 4l
171 7H(OECD) = 1998 A% E] /A AR 2= 2 123242} ZFJeHWNT) Akstol] YJEH| A& =}
TlEs sk 1 BAM0 2 JERAPGEES AT & e AIEHS AASHAT

TRt w28 o ¥ Y TR ds TEddE S Ak Level 4,
5ol s ez o= dAE, MASIAE 5 BAEA Bo] A H o] Tk T o]
T A B v 71 B el sl 971t = flaL, WA elE A St
=t L37IRte] gk wEh B A7l WEnAle ks eks weAl S 5 9laL, 71
ARE A F e SHRoEs 2R S8 I Y-S SskaL, WEEA <4
ol thate] A-Eerarzt sigit,

2 AR QAR AET O} JQANHAAETE o]83lo] Aldeefo] RERA 3§ =g
A ZARde] Ue=A] ER1817] f1ste] frAigAETE B8] BRI Bl e
2 =4S Svted) asheA] SRlelglth 1 A, 7 AEFT s28 AR dde
AL SulEs) IHER= AL B85, Al Lwn Tk OECDOA AABRE 715 4

ek Zow st Set AlHS E8ste] FHARY] ERE FolM U] BelE
op7lsl= A SAEe] U =&(Category 2)9l| Fsh= Fofl| thste] 2=e]daklth

1= .
B A7l g9 s ek 3 9A9 —&%ﬂw of &3 109 aAsiglon, ol&
S8l WEHISA0) Sl woks whed T S S AR ViRt I = sekbddE

o 753 AW 01940115 WPs 2R 7)H 5 ook UiEe|



S gHxzn|2|ct= S9TUIE Set ADI, AOCEL #

UZRHNIRER7IE(GHS) 23

YUz 292 th= (CAS No, 1403615-77-9)& HEAZALA] 7 pyrazole carboxamide A€
A2, 252 37| chordotonal organ, AF57EA] 7|%5) TRPV de] A& He 2jekgho
A 7Y 24 AsfE 3 AT A8V vEhdth

HE 2tz S48 7R 23, SEAWU AR As el alseolA FeAlE el
JarL, Fol 124K W Hh@A ko] =8kl 244843k o] v H o, 8 wjdd s
ARt ATETES 80% o) dolRlaL, Aol & RES AE(UFZ)TE Apol7t flSih Fo
27 Zb, A, A EA EREJC AU SRS gl AR EIENTY F

2.1 A8 B SEURIAEET, F9 giHRS M5S01002, M5S01004, M5501015(0]4
Pz

F

&

A
ST, 79, FW2 Sk, AFAGE, st RIS AR oskt 398
NTET, BT B, e B0l #EHSoY APFE ol IEHII.

HREROEEE S8 HERYEvRe] BAR7E JReR SRIEIT:

90U WHEFo] TS dA @I EE, v, ) 3 ) SV SR 2gEAd AR
o, Dbl Wit & Axdo] WEHTE A/ e HEARFE) A 1t 54 wis),
A S7PF BR1E AL, P IA A (-2 oM = RIS FIEHEE G AR o] HEE ]
O, 20 MMM BT FHarFolsieo WA dEER] st

AASHFE) FRANN AFTS7HE 2art AN, Aol 3 eapd el njA= o
e IR Sshar, WASAEE, B7) A1dds, 2Ae} et viAe gk aEEA] &
grow, WAYAYNEHY AFA} HirFolEeor eHFo= =

FES o83 04, MM, BASINT HaFolee Aol gk A
H37H0-30%) |1l HCD WMol 3L, WgF7], Aas, b 3 2ol
HAE Qe BEEA] ot efAlFole] 27t STl opd, FEA ATHAE Q1% 2449
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Fo 2 wkslint

FRASEADAEASHAHNAY, FHAEAHOIARY, in vitro B in vivo &A1) A}, oFA]
Fojol ogt ST 7FeAde B Zlo R ik

Hr vz Y FEHADD I} S PAR=EE]E-HAOEL) 7) 90U RHEFo77
=M1 NOAEL 10 mg/kg bw/day, SFAAIS 1002 &8-3}o] 0.1 mg/kg bw/day 2. 2 A3}
ot (FA =SSR AT ETE VIR 80% o)

N

GHS #7150l me Vel d=d 7287, 3458087 784 =22 7= &
, Y, S

xg%wm —:z—% %@%@ TRAS, A, TR B, S
FA5

4, 719, T SRR FEEHA SBShk

*Corresponding author : jiny0451@korea. kr
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Tiafenacil2| EQF M= 2fsHM EHot

OlEfT, &Lt&, 0|HS, Stzed ZIgH

0
0
d

Tiafenacil& &) FeFso] 7idste] wi= SRS HEPA)SY 20201 99 2599l TFE H5/4]
A A2A 2 52 P 2He-2 bumn down@ 02 5 F WU I & 9 vl ER| oy, 1z
Algo 2= Hsto|t}. o]F H[GAME), HFFHAI(SO), YFrshAl (WG) o= 7idE o] =
© BE VS, 35, 2R, s|AE T sfeldl SN A b, 7, AR se' A}
g e Sl Wbk gtk

Tiafenacil-& 2]E&-2] PPO(Protoporphyrinogen IX oxidase)E #|3lsle] AE8}F 35 F3) A
* 84S Zk= pyrimidindiones AlE QA2 28 Al9E+= butafenacil(Syngenta), saflufenacil
(BASF) 50 it} ¥k ez ppO A3fiA] A|De] oHll= FH AelE &3 S50 oJsf &4
LR, Jido 2 I f-s=ol tist 54o] vrelo 2 dfA ltt Tiafenacil saflufenacil
I F2A 0 Akt EGTAtAE xlolE Btk Tiafenacil> ElX 2] v I7F 571/
7] ZAA 22 0.03~0.19/3.2~8.2Y o] o} saflufenacil& 22t 9.3~32,19/217U =
saflufenacilo] ¥F3717F 71 AL & 4= Q) o] A= e AytoAx H]|=5ke] tiafenacil-&
AAX7E~0.61098 9] ¥E71E 2= bl saflufenacil-& 1~3699] ¥ & zh=A 0 2 Vet st
A9k tiafenacil-& ERFES] 97|71 1307€ 2 66~84U2] saflufenacil the] 3l thal] ¢FY
Zo] o, Kok tiafenacil- 6,1~30 ml/gy. saflufenacil& 9,3~55 ml/g,. 21 ZC. 2 YER} F
22 BT EQMY] o] WEA ST AT Log,dk tiafenacilo] 1,952 saflufenacil€]
2,560 HJ3) Yo} FEsFo] I3 o8 Al drh & dAqtelMe ol2fdt EYurL 2 EE5A
o] xpolE 1183} tiafenacile] EAE JlAS saflufenacild) v|alsl] Bz} skch

B3] EEV|(Folsomia candida), -3\ (Hypoaspis aculeife S VIO 2 3 HASA AlE
o)A tiafenacil ZFZF NOEC>250 mg/kg soil, 21000 mg/kg soile] AIS Bt} o|= tiafenacil
o] 13] o] #]2]2K0.067 Ib ai/A)S 1efdt e Ad 7 oA RQFEe] PMRAZIZE LOC 2v]qk EU
71 TERgro] s5z3tel] ek o2 + B 5o Faflghe Wehlidleh w3k 54 A1%e]

(AN 235t



202314 (AHSH25obatory] QAL Gl AZGLUEY

=

Al A= LCso) 1000 mg/kg soile] A¥E Ko PMRAY|E LOC 1 w|gk EUZ]&E TER 10 234&
gk A3s VeI, olol | S AlRe] NOEC-171.5 mg/kg soil # A,
PMRAZ|SE LOC 17]RE, EUZIE 5%3}0) sfjdate] AAsAdole 3] gle AL & 5 At
wpReko 2 Bk ) &) thet H&F Hr oA = tafenacil-S 4.5 kg/haZ7bA] EQHAIEL] v/ A
22 A3 o3fo] Itk 2L AP okl saflufenacile 54 AEo] A&V S E|glom,
LCs0» 1000 mg/kg soil © = tiafenacil¥} W]z <7 H Y}

opFe] AR tiafenacile SFA L] FAS} HISFE <] Aol ek RIS Bl
& g AL, THEO] B 59 B AR Ae] Sl B7F B3t tiafenacil9]
ESF A=l g B S Ths SR bt} Bk dafenacil saflufenacil ThH] iz o2 B9
oxe] Zal7t wEAl dofulal A= 552 7hs/de] Hof vHrd A2 E sirjeke B A
el o =2 RIS ek 2o R V|diEH:

AH) Bt i 0k 2Bt 8|



ClothianidinZ} ThiamethoxamOll CHSt &7}2|H(Osmia

Pedicornis) % Ma|E71M(Osmia Cornifrons) $312| S
MAl=Moy}

T EUSME I3 7 ANAQES HEstgon Redpdo s i, o, oS
EFFshc}, ool whet i Wk opue} o] WIS Re] SAAIEY A7t Es] z1e
3 e} &7 International Commission of Plant-Pollinator Relationships(ICP-PR)2] A&7} &
N B9 FAEAA S OECDO] 34 A7) 913 ringret A8 ek e}
A B oAl ICP-PR Al ulRe. 2 B H(Osmia pedicornis)t w2 %7 I8 Osmia
cornifrons) ) gk Y2 YZE]=o]=A] 22 3K clothianidin, thiamethoxam)$] 543 434]
S48 S Stk AR B9 S 2242 C, AUEEE 00100, BT 16
8 AREOR FAEHITE i AlojAlel| g ni]H Yo, 7 Al T <2 3 v 409t
Bt FAete AFEAG0% wv)S SHIA0H, At AFggHel AldEeks =
2 WA BEHAT wE AT AFE] I 7] TR ZHsk] BT vo] 417
80% oJaiQl e AQelal HFHow 7 AT 7 30k = skt A&} clothianidin?}
thiamethoxamol] tgk BIRSPH F719] 48A1KF 432] LDsogk ZH2F 0.0026(0.0022-0.0031),
0.0046(0.0034-0.0059) ug a.i/bee o]ow, wEZIPE 7o) A4 LDsgk> 27t
0,0021(0,0017-0,0028), 0,0014(0,0011-0,0018) ug a.i./bee ]}

*WAIRA} © AN kmchon6939@korea, kr
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=

=Y HYTR=SARE Ml wE

SZE|O[LT! H&r2in| RTs 23

*

Z8M MAOl, 4FY, £ X|F, Bala Murali Krishna Vasamsetti,

QA YAH uHS

< W] PRTF(Pollinator Research Task Force)dllA= ' QA2FAIE 7iX¢t]
ring-testE Y3l 1 AR IANE TSI 7 E AN EE U], 71 24,
at Q) v x] W sk A WP 55 FAR SR AAIBIEE & AFellxe e AR i
o we} EZEjohd WFrshA sne] v PIHR=AAES skt A7 IR 20231
49 17978 2797 et ARAEA oA AlEE 27 40 em A F0] 2 ASkE W w9k
Hf AT 7IEo R ddeH At G & FOREE § 6 AR, e 24 ARE
Ao 2 AFBEA=], = AR 25 % olept B wrkA] it Aset =E 5 O
I QL2 A AA2A] @Al 12~15 em VN2 AR F- 15 g8 St Alo]A]of] o= A¢]
vt s QIO el 931 F 359 ®e] | ofd wHS AFEte] Ao ARESt
Ko, AldAelA] G 25 wifA 6 WHESISITE A9 AlojAls e FY Eukny 81(Y
AF 9 X SIAE 11 x £0] 14 an)E ARSI H, Alo]A] 5740 78S &AL 3 ml FAPIE
go] AFFEAE FFIGTE =F F 4rRE, 24xK1o) EE AL B oS skt A

A3} Z2ElolUdl dFeslAle] RTys g 109 oitolSdck

e

£

Ry

i

*AAA} © A73H], kmchon6939@korea kr



Lambda—cyhalothrin?] ¢ S5 SM %
SHAESL SAQL Acetylcholinesterase®| &4 sk Ty}

K|, MZ0|", 279, =M, Bala Murali Krishna Vasamsetti,

Qi PAH uHs

A JFE = A3Ao|t). Lambda-cyhalothring FHIE, LV

ol 31 Al A 58 XIS Ut 2HEd] AMS-EA vk 2

2 Bk -2 A#S £ lambda-cyhalothrindl] U3t ¥ §3% =4S sllsla ¥Y
HlE

579 LDso, LDso/10, LDsp/20 2.2 A2 838 73l -5 DA vk

b
@
o
mu‘.
o j
¢
=
Jo ox

ol
3
jin)
N,
o,
i_«“
i3
-_>‘4-‘1
=
o,
Off
o
2
e
t@.
>
»
O
O
E
)
o
8
<
o)
jon
o
3
CA
a
ol
195}
[¢)]
o,
ik
o,
2
o (
5

B7relnh. @3] =F AIY A3 lambda-cyhalothrine]] th3 = #52] 72 ARE LDso %k
0.058(0.051-0.066) ug a.i./larva o]t} ¥R =% A|F Z3} lambda-cyhalothrine]] thh
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INTRODUCTION

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

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

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 and author information

- Abstract and keywords

- Introduction

- Materials and Methods
- Results and Discussion
- Acknowledgment

- 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 Editor-in-Chief.

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.
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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
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| REGULATIONS OF COPYRIGHT AND RESEARCH ETHICS COMMITTEE ||

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

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

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

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

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

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

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

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

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

(3 The authors shall not interfere with the investigation for

publication misconduct that involves themselves or others

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

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

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

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

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

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

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

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

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

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

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

Appendix

Article 1 (Date of Enforcement) The research ethics regulations

shall take effect from 1 March 2020.
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