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Survey on the Contents of Residual Pesticide
in the Agricultural Products on Kangweon-Do

Tae-Heum Shim, Taejoon Lee, Ki-Chul Kim, Mi-Jung Ryu,
Eui-Ho Jeong and Hae-Keum Lee
Institute of Health and Environment, Kangweon-Do. Chuncheon 200-093

ABSTRACT - This study was carried out to determine residues of 17 pesticides and provide basic
information on dietary safety of 35 kinds of Kangweon-do agricuitural products. Residual levels
of organochlorine and organophosphorus pesticides were analyzed by using GLC-ECD and
GLC-NPD, respectively.

A total of 157 agricultural products of Kangweon-do were analyzed. At least one kind of pesticide
residues were detected in 48.4% of the analyzed samples and two or more kinds were found in
15.3%. Residue of Captan was detected in 43 samples of 81 agricultural products which was 53.1%.
But residues of Endrin, Captafol, Parathion, Fenitrothion, Fenthion and EPN were not found in
the all samples tested. Ranges of the pesticide residue levels detected were ND-0.142 ppm for orga-
nochlorine pesticides, ND-0.075 ppm for organophosphorus pesticides and ND-1.067 ppm for Captan.
Results of this monitoring study demonstrated that pesticide residue levels in Kangweon-do agricultu-
ral supply were generally well below regulatory limits.
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Table 1. GLC operating parameters for organochlorine and organophosphorus pesticides

Pesticides Organochlorine pesticides Organophesphorus pesticides
Model Hewlett-Packard 5890 II and 3396A Integrator
Liquid Phase 2% DEGS+0.5% H,PO, {3% OV-17| 3% OV-1 10% DC-200 2% DCQF-1
Solid Support Chromosorb W AW DMCS 80~100 mesh |Chromosorb W AW DMCS 80~100 mesh
Column Glass 20 mmXx6 ft Glass 2.0 mmX6 ft
Carrier gas flow rate 30 m//min 30 ml/min
H, flow rate - 3.5 mi//min
Air flow rate - 110 m//min
Detector ECD NPD
Initial Temp. Time 200.3 180.3
Ramp rate 185 190(210) | 190(210) 20 20
Final Temp. Time 230.15 200.7
Injector Temp. 200 200(250) | 230(250) 230 230
Detector Temp. 220 220(300) | 270(300) 250 250
Chart speed(cm/min) 0.5 0.2 0.5 05 0.5
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Fig. 1. Schematic procedure for analysis of organochlorine and organophosphorus pesticides in agricultural products.
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Table 2. Pesticides residues detected in Kangweon-do agricultural products (Unit : ppm)
Food "' Detected Pesticides (Concentration) | Food °™P* Detected Pesticides (Concentration)
1 BHC(0.002) DDT(0.037) Aldrin(0.002) |Beans 1 BHC(0.002) Aldrin(0.001)
Dieldrin(0.002) =) 2 BHC(0.001) Aldrin(0.004)
2 BHC(0.005) Aldrin(0.004) Captan(0.048 3~9 ND
3 DDD(0.007) Aldrin(0.003) Captan(0.045] poar 1 BHC(0018) Aldrin(0.009)
4 BHC(0.004) Aldrin(0.005) Captan(0.042) cuy) Captan(0.047)
5 Aldrin(0.003) Captan(0.059) 2 DDD(0.062) Captan(0.035)
6 BHC(0.010) Captan(0.070) Peach 1 BHC(0.012) Aldrin(0.002)
7 BHC(0.020) Captan(0.030) (220} Dieldrin(0.008)
8 BHC(0.090) Captan(0.090) 2 BHC(0.015)
Apple Diazinon(0.060) 3~5 ND
(A}=h 9 Captan(0.050)
10  Captan(0.100) Radish 1 BHC(0.001) DDD(0.006) Aldrin{0.003)
11 Captan(0.040) ) 2 DDD(0.009) Aldrin(0.002)
12 Captan(0.085) 3 ND
13 Captan(0.067) Mushroom 1~4 ND
14 Captan(0.066) (HAH)
15 Captan(0.075) Persimmon 1 ND
16  Diazinon(0.060) €
17 ND
Muskmelon 1 ND
1 BHC(0.014) Aldrin(0.007) Captan(0.056) (x}2])
Phenthoate(0.009) A
2 BHC(0.003) Captan(0.111) fj“;fla ;p;) 1 Captan(0.035)
3 Captan(0.043)
Cucumber 4 Captan(0.058) 1 BHC(0.001) Aldrin(0.003)
(20}) 5 Captan(0.150) Captan(0.012)
6 Captan(0.050) 2 DDD(0.138) Captan(0.082)
718 ND 3 Captan(0.012)
Greenpepper4  Captan(0.080)
1 Malathion(0.016) Dichlorvos(0.011) (FE32) 5 Captan(0.070)
Buckwheat 2 Malathion(0.040) 6 Diazinon(0.009)
(el 3 Dichlorvos(0.011) 7~14 ND
4 ND 1 DDT(0.045)
Strawberry 1 Captan(0.050) 2 Aldrin(0.003)
(=) 2 Captan(0.040) Rice 3 Captan(0.064)
3 Captan(0.040) &9 4 Captan(0.114)
5 Diazinon(0.020)
Wheat 1 Malathion(0.021) 6~7 ND
(&))] 2 Malathion(0.020) | BHCO.142)
3 Malathion(0.075) 2 Captan(0.022)
Potato 1 BHC(0.002) DDD(0.099) Aldrin(0.010) |Carrot 3 Captan(0.099)
G2 2 BHC(0.002) DDD(0.132) Aldrin(0.010) |(4<) 4 Captan(0.075)
3 ND 5 Captan(0.065)
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Table 2. Continued
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(Unit : ppm)

1
Food Sample Detected Pesticides (Concentration)| Food SampeDetected Pesticides (Concentration)
1 Captan(0.088) Grape(£x) 1 DDT(0.010)
Tomato 2 Captan(0.005) = :
(E0}E) 3 Captan(0.012) Plum(ZF¥) 1 Dicofol(0.086)
4 Diazinon(0.028) Sweetpotato 1 Aldrin(0.004)
1 BHC(0.005) (ar-v=h
Oranges 2 BHC(0.002) Aldrin(0.003) -
2P 3 BHC(0.002) Aldrin(0.003) Cabbage 1 Aldrin(0.004)
4 ND (gl )
Cabbage, Kor. 1 Aldrin(0.001) Taro(E%) 1 ND
(u]3) 2~10 ND
Pumpkin 1~6 ND
Lettuce 1 Captan(0.026) (39}
(420 2~7 ND
Corn 1 Aldrin(0.003) Crown Daisy 1 ND
($5%) 2~5 ND =70
Spinach 1 Aldrin(0.002) Ginger(§74) 1 ND
(Al¥x)  2~5 ND
Celery 1 Captan(0.023)
Pimento 1 Captan(0.035) (A=)
(7 2 ND
P 1~4 ND
Perilla leaf 1 Dichlorvos(0.040) ;a;”‘
A3 2 ND (&3
*ND: Not detectable
104 olgled, 28/ Fofel AEH AEe F 0.138 % 0.132ppmo.2 7} geo] &=L A
1274e]ldc)t. gk 2FF ol %#ol Al 3 A8 1039 AEH9+= 0.006~0.138 ppme]
HAed FAELE 640 F 24703 316%%N 24 qom, 7153 02ppm o]3teigic)
el EFol okl HEH FAF »&- 5210 % 684 BHC(q, B, v, 09 )& & 15779 A8 FollA]

%% xR stedch

Table 40ll4] B npe} z2o] 5of SR b2
HAEEE AR 1572 F 9% Foko] A&HA}
I 7}h#-dl Captand 817 £ 43704 7 & 5]ef 53.
1%2] 7%§S Ho|i 9lom, Aldrin ¥ Dieldring
1577 % 2374elM HE= 14.7%, BHC 1574
Z 21730] A&} 134%2 HEHEE Jehigd
o}

ROIELH TFY
DDT(DDE, DDD, DDT 23h)€ %
e AlgellA e, 13 3

15771 & 10
) 7Rjol 4 72t

2170] ZAEH 134%9 HEES vhehiliglen,
AE" AR 2179 FE¥W$+= 0001~0.142 ppm
o2 7]%#(02 ppm)e] 3te] Xt

BHC % DDT# #t73]-§-%-2 FAO/WHO7} 27
0.1~3.0 ppm, 0.5~7.0ppmel™, v]=& 0.01~3.0
ppm, 0.5~7.0 ppm, 35+ 0.1~10ppm, 0.2~7.0
ppm, 7H-trhE 30 ppm, 10~3.5ppmel™ $-2u
2o} £ 0.2 ppmolth?

B o33 Z3 BHCe DDTe 3w 2Fske 47
0.142 ppm, 0.138 ppmo2 $2jiie} 2F& Lo
g 129 A& Hocoh e HEAREE
BHC~>} 0.017 ppm, DDT7} 0.055 ppm o2 #5-3
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Table 3. Detection frequency of pesticides in Kang-

Table 4. Detection rate based on the kinds of pestici-

weon-do agricultural products des
No. of No. of Positive Samples Kinds of No. of No. of  Detection
Food  Analyzed Detected Analyzed Detected Rate
Samples Total '4 .3 _2 _1 Pesticides Samples  Samples (%)
Kinds Kinds Kinds Kind
BHC 157 21 134
Total 157 76 2 10 12 52 DDT 157 10 64
Apple 17 16 1 4 3 8 Aldrin & Dieldrin 157 23 14.7
Cucumber 18 6 1 4 Captan 81 43 53.1
Green Pepper 14 6 1 4 Dicofol 46 1 2.2
Rice 7 5 5 Diazinon 138 5 3.6
Carrot 5 5 5 Malathion 133 5 38
Beans 9 2 2 Phenthoate 61 1 16
Peach 5 2 1 1 Dichlorvos 77 3 39
Cabbage, Kor. 10 1 1
Lettuce 7 1 1
Corn 5 1 1 FevEl AR E7ETS 2 FAE ehllond
Spinach 5 1 1 HE AL 0004 ppm o2 AFH L7 FoE &
Tomato 4 4 4 A BolAle a5l
Oranges 4 3 2 1 Captan % 15772 A& FollA 437 ¢] 25 ]
Buckwheat 4 3 1 2 274%9) 7A&5 Jehlon HEW e 0.005~1.
Strawberry 3 3 3 067 ppm 2.2 5% 7550 ppm)e] sto] gt} S
‘I’h:tl:fs ; :’ ’ A 17719 A& FellA 14794 Captan®] 7
Radish 3 2 FHder] #71% 37 F 37 EFolA Captan©]
Pear 2 2 AE e
Pimento 2 1 1 WS A o], X3F Evie 3 7]
Perilla leaf 2 1 1 H AHFeks 2o A ZH2 0.0463 ppm, 0.0306
The Others 25 6 6 ppm, 0.0173 ppm, 0.0282 ppm X 0.0304 ppmo]

712 MR ZujRE FEelch

Aldrin ¥ Dieldring 15772] A]|&9l4] Aldrin
234, Dieldrin 270] ZZsgon] 73wl
0.001~0.010 ppme]ic}. §3] B5olel 7ixjel A
Aldrin 2 Dieldrine] 0.01 ppmo2 7} o] 7
ZHgloy 71EX (001 ppm)E EFsHe AaE
#Asdch

Drin#l 8] 2732k el Tl 3
F3&71Ee] AAS oA o, FAO/WHO7}
0.02~0.2 ppm, TF¢} vldgb=7s} 0.02~0.1ppm,
v]=to] 0~0.1 ppm, d&°] ND-0.02 ppmeo]= $-8]
v2h= 0.01 ppmo]th?

£ ZAME3% DrinAle] HizR=F 001 ppmS

o} B yellAe 27} 0.129 ppm, 0.078 ppm, 0.051
ppm, 0.035ppm % 0.043ppme} thh % AFH
e el oA 2Ee] AuA s Fof
A T2 xfo]e 7]"&% Ao R At

Captan2 A}, S_Ol, a3, EvlE 9 @] E
WA AR 817 & 4370] AEEo] 531%9) 73
FE5S Jebiddoh o7 A, A W E S
ArEe AR 2 AR 2 FelRR
7&—‘12 T3 =& 7433 A}_‘g_s]r,}

A, Q0] nF, EnlE 9 @7] 5 93¢ Cap-
tan “&v?ﬂ%‘%‘it AbakzE FAO/WHO# v 250
ppin, 5= 20.0 ppm, 7Avtc} 40.0 ppm, €E-0] 5.0
ppmelod, 9ol FAO/WHOS %37} 100 ppm,
ul=+o] 250 ppm, 7Avie} 40.0 ppm, Y £} 5.0 ppm,
3= FAO/WHO®F 3571 100 ppm, 7= 25.0
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ppm, FHviche} AR AHAAHVE ok EnpEs
FAO/WHO$} 34=7} 15.0 ppm, u]=o] 25.0 ppm,
Avic} 40.0 ppm, Y¥E 50 ppme]H, 7] FAQ/
WHO<} 357} 200 ppm, ©]3o] 250 ppm, 7Avict
400 ppm, UL AFAAZE Ukt Fevlete
2573 4-71%-2 5.0 ppmo]ct.

Eldrin % Captafol-& Aol 25 7&5 %
o¥gkom, Dicofol®] Zf-oll= ApF-ollMul 0.086
ppme] FHZ(1FA 0.5 ppm)=sich

°7|o|x" I}Eat

F710A FoF 9%& MY AN F 1657719
Al& Fo| 4 Diazinon, Malathion % Phenthoate 7}
Zkzb 47, 571 % 17e] ZE= At

7d%F 5+~ Diazinone] A, 23, 9wl Bl
Eo4] ztz} 0.060 ppm, 0.009 ppm, 0.020 ppm 4
0.028 ppme] &=l ot B5 7]E2(0.5 ppm, 0.5
ppm, 0.1ppm ¥ 0.3 ppm) ¢]&te]dr}

Diazinon®} #H5-#]-8-8k-2 A}@tr} FAO/WHO, v
9 334 05ppm, sHyict 0.75 ppm, o]
0.1 ppmo)®, 73 FAO/WHO$} v]ite] 0.5 ppm,
&7} 0.7 ppm, 7Avkelrt 0.75 ppmel st 9l2-2 3t
F71&0] 4ok #e& FAO/WHO, o2 3 a7}
Zk7} 0.1 ppmel™, ml=m3t slvichs #4-7]Ee]
o, Evle = FAQ/WHOZ} 6.5 ppm, vlo] 0.75
ppm, 7} 1.0 ppm, 9290] 0.1 ppmelw] 7}

2 At AER A, 2 4 Y EntEdA HE
Dlazmon‘:’% B34S 0.029 ppm TIO]%{-—«Di
ol )9 I}Trﬂ‘l‘“ahﬂr Selvtele] AHG-5]4-afe
R Feie el Ve abel, 3
EnlgE 5-9] Diazinon #3358 ND, 0.0566 %
0.0110 ppm 2.2 B33} gich.

Malathion-& v}l 4 0.016 ppm, 0.040 ppm =
wlelf 4 0.021 ppm, 0.020 ppm, 0.075 ppme| 735
ot B4 715 =(2.0 ppm)ol shelgich

Phenthoatet= $.0lol 4 171} 0.009 ppm 2.2, 7]
(0.2 ppmyelstE A& o] vira] Aol A
= AAESHA ke ool Aol 2o)o diFt
Phenthoate 9] b3 87]50] Mg o] 9lx] 91
et & Ay A3 o)A 0009 ppme] &
Helt} o] e W W] ¥ 33l 00201 ppmEcks
HA kg pFojglon] f-ejviete AbFs| 48
Aell WAl En)H= 29k
91 HA AHEek 4] Ee] AR oA o
Dichlorvosss vl ™dell4} 2710] 0011 ppm Z&9 <
o, ool 4% 0.040 ppm HEH) WYL ¥

oFe W Arﬂ«am B BRYE AT 9 o
ol AF Aol ok H71%0 Fore] AEA Qe

%%WFQﬂﬂﬂVm%@%ﬂw%m4$@i4ﬂ
gt sk

Dimethoate, Parathion, Fenitrothion(MEP), Fen-
thion(MPP) % EPN2- HA| oA g3 &5 7

2H5FE L) Fe] glchY sratr}.
2ga
901 91 2ol A Amdel ) A4k i FEAL Qi $AE 355l tistel AR Al Strsin
FRRAAY e} A E iels] A% 7| xAER 48317) slsled ¥ f719a4 R #7194 S ECDe}

lo

&

NPD7} 3%l gas chromatographel 2]8te] c}&a} 7+e Autg <lojr)

L oF4HE 15770 5 okl &R FAES 76024 484%0iglw, o} F 2&F o]4e] xeto] A3y FAEL
247024 153%% Jshit vk 53] Captan i4f ¥41% 8170 & 437l 7&¥o] 128 53.1%0|gch

2. Endrin, Captafol, Parathion, Fenitrothion, Fenthion ! EPN-& #A|8o) 4 7&= =] ¢gtc)

3. 2 Foke AbReEe DDT7} ND-0.138 ppm, BHC7} ND-0.142 ppm, Aldrin % Dieldrine] ND-0.010 ppm, Captano]
ND-1.067 ppm, Diazinone] ND-0.060 ppm, Malathion®] ND-0.075 ppm, Phenthoate7} ND-0.009 ppm, DDVP7} ND-0.040
ppmeldlch & #HE7]FE sl FAEL 1A% $isich
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