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A Study on the Pesticide Residues of Circulating
Agricultural Products in Busan Area (III)

Agricultural products analysis division, Research section

Hyuk-Dong Kwon, Pyung-Tae Ku, Kyoung-Hi Choi, Hyeon-Cheol Cho,
Won-Ku Lee, Jea-Hun Bin and Sang-Hun Lee

Abstract

This study was carried out to monitor the pesticide residues of circulating agricultural
products in Busan area. A total of 488 samples that were classified by official book of
foods were collected in the 16 districts of Busan, and analyzed by GC(MSD, ECD, NPD)
and HPLC(UVD).

The results were as follows :

Among the agricultural products, the residual pesticides were detected in 39
samples(8.0%), and detected over MRLs in 10 samples(2.0%). Of agricultural products
detected, Perilla leaf(4 samples) were detected with highest frequency, and celery(2) &
water dropwort(2) was exceeded with highest frequency. Also detection frequency of leafy
vegetables(23 samples) was higher than stem vegetables(7), fruit vegetables(5), berry
fruit(3) and root vegetables(l). The 12 kinds of the pesticides were detected on this study,
6 pesticides of them were detected over MRLs. And procymidone(15 samples) was
detected with considerable high frequency. According to the agricultural marketing
channels, detection and excess frequency of them were monitored. Detection frequency of
samples circulated in conventional market was highest, and excess frequency of samples
circulated in agricultural wholesale market was highest. In the monitoring  periods,
fungicides were shown high detection and excess frequency in first quarter, insecticides
were highest in fourth quarter.

Key Words : pesticide residue, agricultural products
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Fungicide
5,448
5,955
7,778
7,910
8,726
9,394

Total (M/T)
16,132
18,247
25,082
25,834
26,087
28,218

Change of shipment of pesticides according to classification
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Fig. 1. Distribution of samples investigated in Busan, 2002.
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% 071(12.3%), 7% GC(ECD/NPD)®EAJo] 7}bsdt 147

FED T 270 F5 48009.8%), MAw  F=, FAEDFEY A%= HPLC(UVD)
3.1%), 718k 47} &5 4 &4 3

2200.8%)019 o, AdFToAME AL Aor 11 FRAHE 48t (Fig. 2).

7 T AR 3978 FE 181x1(37.1

%) 0% b weka, AT 114 5 Lt 717124 & M=
1034 (21.1%), dA4A77F 1070 &35 Bozafol|A ok B =4S GC
5571(11.3%) 2] =]t (MSD) & olgsto] &= W &k &7
o5 1A o w HAag & HEH wof
2. Ay of thete] GC(ECD/NPD)E o] &&}o]
AEzwore] BHIFS A E4ste 44
7t A U o odst ox At o] W AMEH 7]7] 9

Sample (50g)

| Homogenization : sample added acetonitrile 100ml

Filter & Separation

| Separation : acetonitril layer (20ml) after shaking & standing(—207C, 1lhr)

Evaporation &

Concentration — by TuboVap evaporator

| Purification : elution of hexane sample (2ml) with hexane 5ml(contain
acetone, 10%) on florisil by SPE

Analytical sample —  Screening by GC/MSD

Fig. 2. Schematic diagram of sample preparation method for screening of
multi-residue pesticides.
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Table 2. Analytical condition for residual pesticides analysis

GC (MSD) GC (ECD/NPD) HPLC (UVD)
Instruments Hewlett Packard Hewlett Packard Instruments Hewlett Packard
6890GC/5972MSD 5890 series 11 1100 series
Column HP-5MS Utra—2 Column ODS Hypersil
30mX0.25mn X 0.25m | 25mX0.2mm X 0.11m 200mm X 4.6mm, Sgm
100C (2min) 150C (3min)
| 20C/min | 10C/min MeOH/ACN/0.01%
Oven 200 (1min) 200T (1min) Mobile phase NH3 sol.
| 5C/min | 3C/min (40/20/40)
260C (15min) 240T (8min)
Injector (Inlet) . . 0.6 ml/min
Temp. 260C 260C Flow rate (Injection V.=10p0)
Detector (Au) 280 280C Detector | DAD, 286nm
emp.
1w 7l 293t A= 87 #1510
2 2.0%9 7= &S YERISIH
23 5 3% olelat 7% 2uae Azdel 1.8%, %
Wol 1.4%°) visiA A AApASF7E 2
FAA G NA fFEEe sAES O del AAE 2 Ao iR A AL
O7 FoF IFRFE SAAUTE ol vk o JFow AT Zoje ARy WE
Fgor FHTo A& FoAE d3S ¢ g ol AdE yEhdTh
gpetstz] f18 ME HEH FRTE, F Tk olyd Ayt AR dAE
o e wUFRE AE0E) 2 7] AS AASE A -] yElhd RS Fdel
+ 2H®RIED)ES AR, = 0 A AR fFEAEEE Tk IF e o
A7 FEAGE AEdSS Fotst @ FAMA AAIE> A AE> O e
98 REAEAE sor AEANE = o w02 PIWEsL A vpehd ALY
Arsieh S A WY goly o] RAX G FARSH e
o Qs R FA FUNY FE FAFE A% 248 2 5 e Aol
A YFE olFolA W meksls]l th oldd Wow umel HEe Fo
Al FARE AR FAA FRAR e FERIF ) AN 5
Qe oz Fd AEUEH A FAA AT woAge] O A4 AR
25 A0 2AS. 2 AR Qow wolAn FIAo
A S F 907 F3 48879 AE 2E: f% A dA 9 HAE kA S g
F FToko] HAEY ASE 247 FE 39 HEE AelA dAHEAAS FAS
3= ¢F 8.0%° HEES HEUN L, Y WIS wrdslse dyeta shalvk
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A - FHUE - A ALY - ALl 2 18] (2.6%)
To %2 =4 YEetE Tt (Table 3).

Table 3. Distribution of detected pesticides in agricultural products

= (0]
= é é & é S g g E g
5 8 & s § 2 ¥ £ £ ¥ 3 %
= & 5 5§ & & B 2 2 & & £
Fruits Strawberry 2
Grape 1
Mini—Tomato 1
Cucumber 2 1
Red pepper 1
Carrot 1
Water dropwort 1 1 1
Leek 1 1
Celery 1
Perilla leaf 1 1 1 1
Vebgleta— Dang—gui leaf 1 1
es :
Dandelion 1
Chinese cabbage 1 1
Bomdong 1
Lettuce 1
Spinach 1 1
Crown daisy 1 1
Red mustard leaf 1
Red lettuce 1
Red cabbage 1
Chamnamul 1 1
Chwinamul 1
Chicory leaf 1
Kale 1
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& 393]ell Ax weoko] A=
AMEA N7 (2002.1.4) 8 A%
AAE EFol web FEske] Avnd,
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(92.3%) % gEHow Wgton x|
= FJAFNA 33 (7.7%) AEEHULE AE
Tl HENEE AR 233](59.0%) >4
AAF 73 (17.9%) > AF 53] (12.8%)
>AIF 33 (7.7%)>LAF 18] (2.6%)
o] oo, AAMY AFE ek
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; o 3.6
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> | | | —_
2 15T | 7!3 1 +8 &
0 | | A
= 23| | 2
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Leafy vegetables Stem vegetables

Fruit vegetables Root vegetables

Berry fruits

Fig. 3. Distribution of detected samples in agricultural products according to

sample classification.
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EFRLTE. Ar ZFEgA HEd s F
12% =94 procymidone®] = 7}
2. 4% & T S HAENEE YEQly, tgee
AAMA F 907 FE 488749 ZE  ZE+ endosulfan® metalaxyle] 7} 43,
2 D Detection
. 2
Bitertanol B Excess
Chlorothalonil 1]
. 3
Chlorpyrifos
Endosulfan 4 ‘
Ethoprophos 1]
Iprodione 1]
4
Metalaxyl
Methidathion
. 15
Procymidone
Tebuconazole 2 ]
. .
Vinclozoline 3
| | | | | | | |
0 2 4 6 8 10 12 14 16

Fig. 4-1. Detection and excess frequency for 12 pesticides.
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Aldrin
Bitertanol

B 2001

Chlorothalonil ] | 2002

Chlorpyrifos 3 -

7
Diazinon 2003
Dicofol
Endosulfan ) 4

Ethoprophos
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Iprodione | 1
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Methidathion [ 4
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Procymidone 15 7zzzzzzzzzZdh 15

Tebuconazole 2
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ApAdo] Bolg Holet sk, A AEAY E ading GATS TAT

A, bitertanol - chlorpyrifos - endosulfan

[e)
s
[e)
s

AT FAFAN HEE

N
tf
7 FA}Eto Q=1 chlorothalonil - ethoprophos - iprodione
=

AAF HAAFNA, tebuconazole

Hh el

WEE ®WQl procy— - metalaxyl - methidathion A5l

midoned FE FAFAA AZFHPoew A AEHUY T3 HEE 1259 5
ARAF, FAF 2 ARFAE A5 A4 ko] PAFoAE BT HEEH AAF

Fo] ofg] A&l 7P Bl A 7 dseke] T3 gl Hojofst

fxo)x 1 &S R, vinclozoline + ©lFE dSIMTACH(Fig. 5).
T ZARE ALst BE AaielA oiekst

. Leafy vegetables

Aldrin
D Stem vegetables

Fruit vegetables

D Root vegetables
Berry fruits

Bitertanol
Chlorothalonil
Chlorpyrifos
Endosulfan
Ethoprophos
Iprodione
Metalaxyl
Methidathion

Procymidone 3

Tebuconazole

Vinclozoline

| | | | | | | |
0 2 4 6 8 10 12 14

16

Fig. 5. Distribution of detected pesticides in agricultural products according to

sample classification.

- 85 -



SAMYAA RABZATER X128 (2002)

Lt sS2RE A5

AEEeF 12F dsf &= 2 AT
H 2EXE A BEUu(Fig. 6). &%
¥ e A AdAe AsAR R
sto]  FAleRl=dl, HERIEE AdAl
(283) 7} AF A (113Dl & 71.8%%
253 Eol AL ARgol FUHHE=
#HLo Ade HojFelon,

- AYEA (F23]) >otZuH
¢°l9itk T HER FgE9
AR ARl 7T B
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Q]9 FokEo] AENILE oA 71.8%= Table 404+ oWl ZAblA HEH
(Use) | | Detection B Excess
Fungicides _ 4 28
. i 11
Insecticides = ] 6
(Chemical)
Amide -1: 4
Aromatic [ 1
Dicarboximide - 1 19
Organochloric F 6
Organophosphoric % 5
: 2
Triazole E >
Conazole 12
0 5 10 15 20 25 30

Fig. 6. Distribution of detected pesticides according to use and chemical

construction.
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Table 4. Residual pesticides in detected agricultural products

Name ADI = X* Toxicity ) Main target Detect Excess Range of
(mg/kg) Use Chemical agricultural products conc. (ppm)
Aldrin 0.0001 I B High Leafy V.=Root V. 2 2 0.05~0.28
Bitertanol 001 F F Medium Leafy V.=Stem V. 2 2 8.49~11.98
Chlorothalonil| 0.03 F B Low  Leafy vegetables 1 - 2.29
Chlorpyrifos | 0.01 I A Medium Stem V.>Leafy V. 3 3 0.19~0.82
Endosulfan | 0.006 1 B High Leafy V.>Stem V. 4 - 0.18~0.32
Ethoprophos | 0.0003 1 B Medium Leafy vegetables 1 - 0.02
Iprodione 0.06 F D Low  Leafy vegetables 1 - 2.70
Metalaxyl 0.03 F E Medium Leafy vegetables 4 1 0.17~0.55
Methidathion | 0.001 I A High  Leafy vegetables 1 1 0.55
Procymidone | 01 F D Medium MY TV g5 1 0.04-101
Tebuconazole| 0.03 F C Medium Leafy V.>Fruit V. 2 - 0.35~2.29
Vinclozoline | 0.01 F D Low Leafy V.=Fruit V. 3 - 0.06~0.27

=Stem V.

* F: Fungicide, I: Insecticide

% Al Organophosphoric, B: Organochloric, C: Conazole, D: Dicarboximide,

E: Amide, F: Triazole
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Table 5. Classification of the agricultural marketing channels

Distribution channel

District office

- Eomgung agricultural wholesale market

- Banyeo agricultural wholesale market

- Large scale market
(discount, department store),
Conventional market

- Seo, Saha, Sasang, Gangseo

- Dongnae, Geumjeong, Haeundae, Yonje

- Jung, Dong, Yeongdo, Busanjin, Nam,
Buk, Suyeong, Gijang
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