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Abstract To ensure safety of raw materials for military foods, hazard assessment and monitoring of
residual pesticides was conducted on agricultural products consumed by 9 companies based in Gyeongin
and Gangwon. Residual pesticides were analyzed for 142 different products, by applying the
multi-species pesticide polycomponent analysis method. Of the 36 samples analyzed, residual pesticides
were detected in 7 samples, representing a detection rate of 19.4%. One particular pesticide residue was
detected in peanuts, green onions, and red pepper powder, and 20 types of pesticide residues were
detected in red pepper powder used in combat foods. However, all residues were found to be below the
permissible level. Moreover, the hazard assessment results for Cypermethrin, Tebuconazole and EPN
showed the highest concentration among the residual pesticides detected. Since the estimated intake was
less than 100% as compared to the ingestion limit, it was considered to be safe. I have suggested the
edit as per my understanding. Please review for accuracy, and revise appropriately if required. This is
the first pesticide Risk Assessment study encompassing military requirements. Considering the results, we

expect further application research, including research on reducing hazardous materials.
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(Multi class pesticide multi residue methods)&
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Table 1. Agricultural raw materials residual pesticide
tested items

Sample
pepper powder(2), soybean, flour,
wheat(rice), garlic

Type

paste

red pepper tung
can

dried onion

strawberry jam | frozen strawberries

bulgogi sauce

onion

pepper powder(2), peanut, flour, almond,
sesame, beans(small, green, yellow, black),
garlic, carrot

combat ration

meatball carrot(4), leek, garlic(5)
instant rice .
flour, rice flour
noodle

instant curry | carrot
braised dried

pollack

pepper powder, garlic

2.1.2 Mok & 717

Mg AAE Al ARet F22 AT /7180
(acetone, acetonitrile, dichloro methane)}x Merck
AHGermany)?] st #4148 & Al%(pesticide

residue analysis grade)2 ARE-3%. 2™ HeidolphAt

(Germany)®] 7Zs=7]8 ARgsto] H=3}9ict Eot
Ng AAE 93t JAgEugEdHy  BAoe

PhenomenexAHUSA)Y] florisil cartridgeg AR&-5I4
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Table 2. List of selected pesticides used in this study ( 142 pesticides)

Acephate Acetamiprid Atrazine Azinphos-methyl Azoxystrobin
Bentazone BHC Bifenthrin Boscalid Cabofuran
Cadusafos Captan Carbaryl Carbendazim Chlorfenapyr
Chlorothalonil Chlorpropham Chlorpyrifos Chlorpyrifos methyl Clethodim
Clothianidin Cyfluthrin Cyhalothrin Cypermethrin Cyprodinil
Dazomet DDT Diazinon Dichlofluanid Dichlorvos
Dicloran Dicofol Diethofencarb Difenoconazole Dimethenamid
Dimethoate Dimethomorph Diniconazole Dithianon Dithiocarbamates
Endosulfan EPN Ethalfluralin Ethiofencarb Ethion
Ethoprophos Etofenprox Fenamiphos Fenarimol Fenbutatin oxide
Fenhexamid Fenitrothion Fenoxaprop ethyl Fenpropathrin Fenthion
Fenvalerlate Fluazifop-butyl Flubendiamide Fludioxonil Flufenoxuron
Fluquinconazole Flusilazole Flutolanil Folpet Fosthiazate
Haloxyfop Hexaconazole Hexaflumuron Imazalil Imidacloprid
Iminoctadine Indoxacarb Iprodione Iprovalicarb Isazofos
Isoprothiolane Kresoxim-methy Linuron Lufenuron Malathion
Maleic hydrazide Metalaxyl Metconazole Methabenzthiazuron Methidathion
Methomyl Methoxychlor Methoxyfenozide Metolachlor Metribuzin
Mevinphos Monocrotophos Myclobutanil Napropamide Omethoate
Oxadiazon Oxadixyl Oxamyl Oxolinic acid Oxyfluorfen
Paclobutrazol Parathion Parathion methyl Pencycuron Pendimethalin
Permethrin Phenthoate Phorate Phosmet Phoxim
Pirimicarb Pirimiphos methyl Pirimiphos ethyl Prochloraz Procymidone
Profenofos Propaquizafop Propisochlor Pyraclofos Pyraclostrobin
Pyrazophos Pyrethrin Pyrimethanil Quintozene Quizalofop ethyl
Sethoxydim Simeconazole Tebuconazole Tebupirimfos Tefluthrin
Terbufos Tetraconazole Thiamethoxam Thifluzamide Thiobencarb
Tolclofos methyl Triadimefon Triazophos Trifloxystrobin Triflumizole
Triflumuron Trifluralin
Aol % AT A A O BERE Dr | S |
Ehrenstorfer*HGermany)?t WakoAHJapan) Al&< ~ Add 100 mL acetonitrile
AF8519n) Rk BAo ALRE AAH|= [RFE - Homogenize for 3 min
2 AZ7](ECD: Electron Capture Detector)”} 22 ’ Filtration ‘
A AAREE TR AgilentAHUSA) A1ES AME310IT [ - Add 15 g of Nacl
’ Partition ‘
2.1.3 Ao Hx2| | | |
Water layer ‘ ’ Acetonitrile layer ‘

2ok B0 ARLE Almo] AXE AlZTAo|
Zobth B BAH(Multi class pesticide mul-
tiresidue methods)o] W&t Fig. 13} o] =43}t

214
AE5oF 40 AA8E ARV AAm
(GC-ECD)E 71712712 Table 33} Zt}.

KB 77|24
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Concentration ‘

- Dissolve with MeOH/DCM
(1/99) 4 mL

Purification ‘

- Activate with DCM 5 mL
- Elute with MeOH/DCM(1/99)
7 mL

|

Concentration ‘

Fig. 1. Sample pretreatment
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Table 3. GC-ECD Condition for Residual pesticide

Table 4. Detected pesticide residues in agricultural

analysis products
GC-ECD condition Sample Pesticide Result MRL
Column DB-5 30 m x 0.25 mm, 0.25 xm) (me/ke) (me/ke)
Carrier gas nitrogen peanut Chlorpyrifos 0.01 0.5
Injection split mode (20:1) leek Thiamethoxam 0.20 2.0
80T 2 min pepper powder | Cypermethrin 0.08 2.0
7C min-1 to 250 C
8€ min-1 to 280 T Za/gdo]l 71 AECE dHA U7l dioA=
Parameter Te;zz;ilt;lre 280 T 20 min Thiamethoxamol ;ﬂ"%a%ﬂ%ﬂ EHH] 10 %?1 0.20
injector 240 T mg/kgo] FHEFJSE. NeonicotinoidAl AFAQA
detector 280 © Thia- methoxam& & =4do] stal I/AS At
gas flow 1.0 mL/min 7F et FFoE APA o8], o] W Hiutel

215EE 4 Z3HO] 5o%o] AZEHUT A&
g8 BEsPE JPAR7F 273 %8 Y B2 AEES
el 571 16.7 %2 AEE ), AEojokzot
AAL] 20129 =Y R5 SAE AFs ZUET 2
o] AEEY FATES 77 335 %9} 0.3 %=E £
AT AR B} F3lohs o R AEE=H6],
ol & A+ AR F FFA ¥ AT, BLF A
o] FEEo| AHH LR WA Ugly] tfiEo = wekHr.

2 Q7o) 2550k RATES 0 %2 25 7HEAE

i O

AR EE SAES IRk Tt kst =9 Ao
2 g

222 HYR TIRsY AE SitE9 oy

AEAF| AMSEE B 17, vEES] din 14,
iR 127HE 17004 Table 49 Zo] Td& Zt
Fso] A&= Uk

wZof| A= Chlorpyrifos 0.01 mg/kge] AEE L

(¢]

H AEFE IAFL7IEA 0 Hsf 9 2 %Eold
Chlorpyrifos:= Organophosphate A&2] AFAZ
BHAT fiFel AE Hole HEE As 4 ¥
Alolth. £ ARSsEolAl= szt glou alEEofA
<= ol 27t Sle TR EY oAM= & 6~12
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5402 Qsf 7R A0 R FAHY 12TIRoAN=
Cypermethrin®] 3-&7]1&9 4 %52 0.08 mg/kg
o] H&= A=, PyrethroidsA AFAZ 4555 9
FE=) AT AFa37t Qlof FH AT siFe WA
J3IP) Q= AR dHA St}

223 HEE IRsA% 4

A AMSE
20%:9] T 5ol
qed A2 A

ZEZE WA A, A

ofF

oty

=
I37HE 474914 Lufenuron &
AEE G TR AR5l
o] ARBEAY, EYRY, &
PN F 2, OE s 2949

LT

)

59k] A48 5 TheFet Uglo] ok Ao FAHHLHIL
Table 59 20| A2H Tht 255k H2 8 4

AT

F} 58S UEigich. 2441 BE IRt A
o] 71&X4] olsl& HEEJ O Tebuconazole2 3%
= o] ) 52.8 %7HA] AEH A} Tebuconazole
TriazoleX AdAE 1530 SAEHY A712ES o
st7] Yol ARgstH W= FESH(EPA: Enviro-
nmental Protection Agency)°] & 75 B2
£ 5ot} 2012¢ll= =W X AlFolA 2= 7]
221 5 ppmOlotE Z3sh= $=%]%1 10.5~10.8 ppmO]
A= A 3l olgo] Q= T Aol 5
of SitH10l. I=4 woFoz EREE EPN2 Hd
68.6 %7t HEE STt EPNS f7|0A A4FAZE &
of & &= = Zo] EARIH Tebuconazoled}
TR 20129 A AFoNA HEE ] AlFol
3|4 olgo] Sl W VIEAE 2K gEE T

g7t dasitt.
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Table 5. Detected pesticide residues in agricultural

products

Sample Pesticide Dete(cr;i ;)/ILgr)ange (ml\/é};f;g)
Lufenuron 0.03~0.44 2.0
Methoxyfenozide 0.02 5.0
Bifenthrin 0.01~0.02 3.0
Cypermethrin 0.07~0.85 2.0
Cyhalothrin 0.09~0.19 2.0
Acetamiprid 0.01~0.02 10.0
Azoxystrobin 0.02~0.09 7.0
Imidacloprid 0.03~0.05 3.0
Iprodione 0.07 15.0
pepper Indoxacarb 0.03~0.09 5.0
powder Carbendazim 0.15~0.82 15
Kresoxim-methy 0.03 10
Chlorothalonil 0.04~0.11 15.0
Chlorpyrifos 0.03~0.07 1.0
Chlorfenapyr 0.11 5.0
Tebuconazole 1.25~2.64 5.0
Trifloxystrobin 0.03~0.37 12
Pyraclostrobin 0.2~0.31 3.0
EPN 0.02~0.24 0.35
Endosulfan 0.02~0.07 0.7

224 OHHEE RS AE sAE9 2ol H7t

THIE & AEHE 1271 dis) Alslie 3
= L°§°]'M‘:]'. A Hoie B s B7KRisk
assessment)?} Yo =] (Risk management)® s
At Yol B7ke 984 Fl(Harzrd identification),
29 7KExposure &5k B
(Dose-response assessment) X Y= AAHRisk
characterization) 22 AESI=H[11], 5 22 =
AEd2 =E257tet &8k B7HE Bl AR TolA
o] SJHlE 22 Ax W 4z AL mhHsi) B of
Toll A 9] F-whe B7h= AFYIE/MIHA 9] 25t
gjo]Efo 1i[12]4 THIE YA HSEHADL
Acceptable Daily Intake, ©]3} AD]) @& AF&3F=
o, ADl= 5& A% F

2u=

59l

assessment),

3 587k #eE BHASTL
At gro 2 A HEet wEkA F A
o= gt ADI—% Alitst7] JsiAl A =ZE7E A
T A HolE 1rste] 20154
ZOEH Aol LPH_,] .‘E'__',;ﬂo] 72.93
kg ]%ﬂ?ii ThZ Eq. 13+ Zo] ADIE AXtelqith

Acceptable Daily Intake = ADI (mg/kg/day) X

Body Weight (72.93 kg) 1

ARAFS o AF=e 59 dIdHH=TF
(EDI: Estimated Daily Intake, ©]3} EDI)& AEA|TF
of AHgE IEVIFOIA FEE 59 AEH S+

FALGAPY 2 P 7HRAE WA 5 AR
AULFHAFE ol§sle] Eq. 29 2o] AgoEA
Fgetaict

Bstimated Daily Intake (mg/day/person) =
Pesticide Conc. (mg/kg) x Daily Food Intake
(kg/day/person) 0)
A% BDI g3 ADI9] H]E Bq. 32 B34 Y3l
(RI: Risk Index, oJs} RI}E 4H&oHH F-soko] 23

9 AEo] A} QHAR] ouE mu & ol
e o) = 221 100 3)

ADI
Agd & IF5F 205 5 =
Q1 3%l ol ALKt Yol Table 63 2t} AEH
%ol 100 %Xt 39H 59k JF o] A&
Sh= Zo|B = sfieittar wadr 4= glom 100 %ETt
Ztod Yeirks/do] A2 AoE WA o] 7hssith &
36719 wAtEolA HEE S9EY Aol 2 5 %
olst2 H7IEoY Cypermethrin 0.47~8.85 %,
Tebu- conazole 0.12~24.83 %, EPN 0.03~30.91 %
2 e ool va) ATEes B 2 vehiol 205
of Rt 43 % 71 RS FER ARAAAE AO
2 Ausec & @ve) daiEst 2ue Aund o
Sl AR AolHa BHAlN il Boke
dSErt 1 %olsta BEaE A7 Q1a[13], 20104
AEA Y 5 AiF A3l o2 flsi 7= 10 %°]

M EeEEE R

oFo. 1
oEE_

Table 6. Risk assessment of the pesticide from pepper powders

Sample Pesticide Result MRL Daily Food Intake EDI ADI RI
P (mg/ke) (mg/ke) (kg/day/person) (mg/day/person) (mg/ke/day) (%)
Cypermethrin 0.45 2.0 0.003934 0.001770 1.459 8.85
pepper Tebuconazole 1.92 5.0 0.001175 0.007450 2.188 24.83
powder
EPN 0.11 0.35 0.003934 0.000433 0.102 30.91
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W 22 Yehi SIoHs) EgE
(FAO: Food and Agriculture Orga-nization of the UN)
9 MAEAZ]HWHO: World Health Organization)
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