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Table 1. List of monitored and number of samples
analyzed agricultural products

Group agricultural

prodiuct commodity No. of sample
Pepper 64
Fruit il Cucumber 59
(lr;;) vegetables Pumpkin 26
Melon
Water melon
Korean cabbage 21
Spinach 16
Leafy vegetables  Lettuce 10
(155) Crown daisy 6
Cabbage 43
Green onion 59
Mushrooms Agaric 17
(33) P’yogo 16
The others (15)  Bean sprouts 15
Total 356
7)(BL349LB7, LISTED, USA)oll 21 B3 A8 50
g o} THFZEH7|(omni mixenHol Hil
acetonitrile 100 mLE ¥ § TFFEEH7IE 2~3
3 AR ol AU F 5 AdE g
EF 10~15 go] Eo%0E 150 mLe] EHd &
I "l (teflon-lined)E =& 3- 187 AlA £S5 4
gom oF 1A AR acetonitrile2d E2E& B

ZAIAY. A3 H(acetonitrile®) 20 mLE 50 mLe] H]
ojA] FHste] 40T olste] &2 FoA Hivbs
2 g7l A% UGS wia 9E By &
% 1% methyl alcohol 3+ dichloromethane 4 mLE

I Vortex mixer2 WHO| FES 3] l—‘?s\’i‘:}.
a8 g vlg] £8]E  NH,-Florisil cartndge(Wates

ko) o] lr_ioﬂ

sep-pak vac Scc)® dichloromethane 5 mLE %% 2~3
A
NH,-Florisil cartridge 4@l Y1 29 1~2WE A=

9 &£z &EAA AP ] W31, NH-Florisil
cartridge”} -Ewioll FHol Sl el 1% methyl

alcohol & dichloromethane 7 mLS %%’3}04 A8
o FA7EEY. £EdL 4 ol3l FEZX FoA

o fdol Asrw %UH% ‘é”‘t’% E‘:“_ 3 methyl
alcohol 2 mLEZ =] membrane filter(PTFE 0.45 um)=
o7t 1 mLA 2709 vialol Eob vbiE & HPLC

& olg3tel FhuelolA ARFHENS FHSE

F 7hatelol EA)

Foke EUHF 267

HPLC$} Pickering System 2
EZEL methyl alcoholol =] 1,000 mg kg 0] 3

2 ue

= 5 yAae Bl AMEad. &

2 Aol ALE-H acetonitrile, dichloromethane, methyl
alcohol 5-& A7 HPLCE 22 Fi3te] AME314
T} OPAA¢EE  g-phthalaldehydeS 50 mgs 23}

methyl alcohol 5 mLol HH3] %<l 500 mLe &
g}23F0] 271 YL sodium tetraborate decahydrate
191 g2 1 LY Eo] 590 $F8AE A}Ealo 34
39tk FE]:=  Whatman 045 mZ AR
2-mercaptoethanol 100 pLE A7iste] =A| & A&
933 & ARl ARAAT ZFEAE 005 N
NaOHE ®17kAE A7AAIZL 94 1 N NaOH %oﬂ
2 489 AeaRT: BY S8 AT 9

E Jhdo|EA sobE HPLCE #43}7] $jsto 2
H-& HPLCE 7Pl o|EA] 5 £48 ZH(Waters,
carbamate analysis 3.9 x 150 mm)& AME3R T, ZH
LEE 0TS FAGNLH, oI5 SRS o
92 0-3027HA Al we wes el s
, F45E 10 mL min' 22 3Gtk AEVe %
2715 AHgsigon, B Ex 339, Em. 4458
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e F 29 2k
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268 HEIL - e F

Table 2. HPLC Condition for the analysis of carbamate pesticides in agricultural products for the army

Instrument Waters 2690
Column Carbamate analysis column (Waters 3.9 x 150mm)
Flow rate (mL min") 10
Time (min) Distilled water (%) Methanol (%)
00.00 82 18
00.50 82 18
Programmed mobile phase flow rate 23.00 30 23
23.01 0 100
26.00 0 100
26.01 82 18
30.00 82 18
Wave length (nm) Ex. 339, Em. 445
Pickering system Younlin M 925
Flow rate (mL min") 0.8 (OPA : 0.4, 0.05N NaOH : 0.4)
Column temp. 40T
Reactor temp. 80T
Table 3. Recoveries and limits of detection (LODs) of methiocarb, isoprocarb, propoxur A& A &3k}
the test
. . Recovery Limit of detection Fhate o) B e 25
Pesticide (%) (mg kg'l) Kwon $(2000)0] ZAIgH #g0l o3t f%F FAh
Aldicat = 0001 2 5 uze oz Awcle NP 29
Bendiocarb 88 0.001 179%°] AZH| THsdE PEE 253% Bok =
Carbaryl 855 001 F 9 S U vlad §ASE AEFE BE
Carbofuran 85 001 3, Kim 5200002 #5 35 255 ez 3
Ethiofencarb 88.9 001 e AAE @ A% 211% HEES HAG 77
Fenobucarb 9.5 001 3 Hwang 5200401 AR AA8k34 A7 7hat
Methiocarb 90 0.001 WolEAFF AFFo] 0.14~1481 ppme] 7
Methomyl 87 0.001 T Hel, I TAE dad FHIOIEA Fefel
Tsoprocarb 98.5 0.001 AiF 028~084 ppm M BE FAZ AN
Propoxur 2 001 53] neEde A1 X 1481 ppm3} vjF2 2
S 792 ppm¥} v]RE W) 3 HEL0] 02 ppmol
s
A

o2 AEHoH, 209 = 1.69%F HEEO|
1

293, 1F7F 1.56%2 7HE e HAEES HATh HAALFY % FFFY HAEd S F

L0), BiF, A, &2, 9, =gEWAdNE 15 5 0.0004~0.06 ppmoE FAMHUT, 71 A HEE
ool HAEHYL, AFAADANA 2FF ] o] A 43006 ppm)E TE FAE AFY Hu HEEd
= HAo ey su) 39 b SuiF, e, 29 ppmol] HIF| o}F v FXE& YEU, B £
WA, FUELS T HEHA Ih FH oA I FAEERTG ofF WE AHIE HYow,
EEZ X 59A BRente) o) Fhutw o) EAF Y 10 Hwang 520003 o5 ¥uEe AFE BAt 3
9 ¥U4F 4% F%ol HEHUSM methomyl 28 599 FRE BXPEE E 6, T4 2ol
(0.84%), carbofuran(0.56%), ethiofencarb(0.56%) carbaryl ZAMA FoF 105 F methomyl 5 4%5°] HEHR
(028%) &o.2 =3tk o AFFIHAEANEY FIRFHFES 00129

JHY VU RF] aldicarb, bendiocarb, fenobucarb, ppm®] HHREY, 2 FFL ethiofencarb > carbo-
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Table 4. Detection frequency of pesticides in agricultural products

No. of samples detected with pesticide

Food Sample — Detection rate(%)
2 pesticids detected 1 pesticid detected Total

Total 356 1 7 8 253
Cucumber 59 - 1 1 1.69
Korean cabbage 21 - 1 1 4.76
Spinach 16 1 1 2 12.50
Lettuce 10 1 1 10.00
Crown daisy 6 - 1 1 16.66
Green onion 59 - 1 1 1.69
Pepper 64 - 1 1 1.56
The other 121 - - - -

Table 5. Detection rate of pesticides in agricultural products

Pesticides Sample Sample detected Detection rate(%)
Methomyl 356 3 0.84
Carbofuran 356 2 0.56
Ethiofencarb 356 2 0.56
Carbaryl 356 1 0.28

furan > methomyl > carbaryl $=0]ith 12} B A
N BZ JFd A 7AEH ethiofencarb(2.9 ppm), I
Fox 7AEH carbofuran(0.24 ppm), AlFX A AZE
# methomyl(0.23 ppm), carbaryl(0.01 ppm), HHZol| A
AZ% carbofuran(0.20 ppm), 2.°]9)A4 FAZEH metho-
myl(0.12 ppm), %7tell A} 71EH ethiofencarb(0.01 ppm)
a3 oAl HEE  methomyl(0.01 ppm)S
MRL wgto 2 ZFIHAAT F4RF{F AR5 A&
2o g zAlsle #elsle o] wEAsielel Az
.

& drARNNE I T T 7hHCEA

|
55

Table 6. Maximum residue limits(ppm) of carbamate

pesticide in Korea

Food Pesticide MRL
Cucumber Methomyl 0.2
Korean cabbage Carbofuran 0.5
Spinach Carbaryl 0.5

Methomyl 0.5
Lettuce Ethiofencarb 10.0
Crown daisy Ethiofencarb -
Green onion Methomyl 02
Pepper Carbofuran 0.5
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in  Chungcheongbuk-do, Rep. Chung-buk Inst Health
& Environ. 9:78~93
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Table 7. Pesticide residues(ppm) detected in domestic agricultural products

- . Bendio Carbo  Ethiofenc Fenobu  Methio opro
Food Pesticides Aldicarb carb Carbaryl furan ath carb carb Methomyl carb Propoxur
No. of positive * 0 0 1 2 2 0 0 3 0 0
Total Max conc. ND 9 ND 001 024 29 ND ND 023 ND ND
Avg conc. ¢ ND ND 001 022 145 ND ND 0.15 ND ND
No. of positive 0 0 0 0 0 0 0 1 0 0
Cucumber Max conc. ND ND ND ND ND ND ND 0.12 ND ND
Avg conc. ND ND ND ND ND ND ND 0.12 ND ND
No. of positive 0 0 0 1 0 0 0 0 0 0
Pepper Max conc. ND ND ND 024 ND ND ND ND ND ND
Avg conc. ND ND ND 0.24 ND ND ND ND ND ND
No. of positive 0 0 0 0 0 0 0 0 0 0
Pumpkin ~ Max conc. ND ND ND ND ND ND ND ND ND ND
Avg conc. ND ND ND ND ND ND ND ND ND ND
No. of positive 0 0 0 0 0 0 0 0 0 0
Melon Max conc. ND ND ND ND ND ND ND ND ND ND
Avg conc. ND ND ND ND ND ND ND ND ND ND
Water No. of positive 0 0 0 0 0 0 0 0 0 0
melon Max conc. ND ND ND ND ND ND ND ND ND ND
Avg conc. ND ND ND ND ND ND ND ND ND ND
No. of positive 0 0 0 1 0 0 0 0 0 0
Korean
cabbage Max conc. ND ND ND 02 ND ND ND ND ND ND
Avg conc. ND ND ND 02 ND ND ND ND ND ND
No. of positive 0 0 1 0 0 0 0 1 0 0
Spinach Max conc. ND ND 0.01 ND ND ND ND 023 ND ND
Avg conc. ND ND 0.01 ND ND ND ND 0.23 ND ND
No. of positive 0 0 0 0 1 0 0 0 0 0
Lettuce Max conc. ND ND ND ND 29 ND ND ND ND ND
Avg conc. ND ND ND ND 2.9 ND ND ND ND ND
No. of positive 0 0 0 0 1 0 0 0 0 0
Crown
daisy Max conc. ND ND ND ND 0.01 ND ND ND ND ND
Avg conc. ND ND ND ND 0.01 ND ND ND ND ND
No. of positive 0 0 0 0 0 0 0 0 0 0
Cabbage Max conc. ND ND ND ND ND ND ND ND ND ND
Avg conc. ND ND ND ND ND ND ND ND ND ND
No. of positive 0 0 0 0 0 0 0 1 0 0
Green
onion Max conc. ND ND ND ND ND ND ND 0.10 ND ND
Avg conc. ND ND ND ND ND ND ND 0.10 ND ND
No. of positive 0 0 0 0 0 0 0 0 0 0
Agaric Max conc. ND ND ND ND ND ND ND ND ND ND
Avg conc. ND ND ND ND ND ND ND ND ND ND
No. of positive 0 0 0 0 0 0 0 0 V] 0
P’yogo Max conc. ND ND ND ND ND ND ND ND ND ND
Avg conc. ND ND ND ND ND ND ND ND ND ND
No. of positive 0 0 0 0 0 0 0 0 0 0
Bean
sprouis Max conc. ND ND ND ND ND ND ND ND ND ND
Avg cone. ND ND ND ND ND ND ND ND ND ND

“No. of Positive = Full Name, ®Max. Conc. = Maximum Congentration, C)Avg. Conc. = Average Concentration, ND

= Not Detected.

fruits and
vegetables, Korean, J. Food Sci, Technol. 32:763~
771

Kwon, H D, P. T. Ku, H. C. Jo, S. T. Ha and S. H.
Lee (2000) A Study on the Pesticide Residues of
Circulating Agricultural Products in Busan Atea{ ),
Rep. Busan Inst Health & Environ. 10:55~86
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Monitoring of Carbamate Pesticide Residues in Agricultural Products Supplied for the Army

Jong-ko Park*, Jk-ju Na(The 3rd food inspection battalion P.O.B. 803-105 Bugae-dong Bupyeong-gu Inchon-City
403-100)

Abstract : This study was monitored for 14 pesticide residues in agricultural products for the army, such as fruit
vegetables(pepper, cucumber, pumpkin, melon and water melon), leafy vegetables(Korean cabbage, spinach, lettuce,
crown daisy, cabbage, green onion), mushrooms(agaric, p’yogo), and bean sprouts produced in Kyunggi-do and
Inchon-City. From January to December 2005, ten carbamate pesticides in 356 samples were analyzed by HPLC.
One kind of pesticide was detected in 8 samples of detection rate (2.53%), and two pesticides were in one sample
of detection rate(0.27%). Aldicarb, bendiocarb, fenobucarb, methiocarb, isoprocarb, and propoxur were not found in
all samples. Detection rates of pesticides were 0.84% for methomyl, 0.56% for carbofuran, 0.56% for ethiofencarb,
and 0.28% for carbayl. Dectection ranges of pesticides were from 0.01 to 2.9 mg/kg for ethiofencarb, from 0.1 to
0.23 mg/kg for methomyl, from 0.20 to 0.24 mg/kg for carbofuran, and 0.01 mg/kg for carbaryl, respectively.
Consequently, detection levels of all pesticides in samples wete less than the maximum residue limits(MRLs) in

Korea representing that all agricultural products for the army were safe.

Key words : pesticide residues, carbamate, maximum residue limits, agricultural.
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