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Abstract

This study was carried out to monitor the pesticide residues of agricultural products in Busan area. A total of 3,970 samples that
were classified by official book of foods were collected in the 16 districts of Busan & 2 auction markets, and analyzed by GC.
Among the agricultural products, the residual pesticides were detected in 473 samples (11.9%), and detected over Maximum residue
limits (MRLs) in 86 samples (2.2%). Of agricultural products, Perilla leaves (27 samples) were detected over MRLs with highest
frequency. Also excess frequency of leafy vegetables (70 samples) was higher than stem vegetables (15 samples), root and tuber
vegetables (1 sample). The 33 kinds of the pesticides were detected over 97 times of MRLs on this study, and endosulfan (16
times) was detected over MRLs with highest frequency. Excess rate of samples (2.3%) before auction was higher than circulating
samples (1.8%).
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Table 1. Detailed distribution of samples investigated in Busan area, 2009

before Auction Circulating
Total
sum Um—gung Ban—-vyeo sum Um—gung Ban—vyeo
Total 3,970 2,860 1,431 1,429 1,110 593 517
Vegetables 3,221 2,374 1,125 1,149 847 440 407
Fruits 596 395 179 216 201 111 90
Potatoes 82 56 20 36 26 15 11
Mushrooms 36 1 - 1 35 26 9
Nuts & Seeds 14 13 2 11 1 1 -
Beans 11 11 3 8 - - -

Cereal grains 10 10 2 8 - - -
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Sample (50 g)

| Homegenization

Filter & Separation

| Separation

Evaporation & Concentration

| Purification :
! acetone, 10%

Analytical sample

: sample added acetonitrile 100 mL

. acetonitrile layer(20 mL) after shaking & standing(—20C, 1hr)
— by TuboVap evaporator
elution of hexane sample(2 mL) with hexane 5 mL(contain

) on florisil by SPE

— Screening by GC/MSD

Fig. 1. Schematic diagram of sample preparation method for screening of multi-residue pesticides.

Table 2. Analytical condition for residual pesticides analysis

GC / MSD GC / ECD - NPD
Instruments Agilent 6890N GC / 59731 MSD Agilent 6890N GC
HP-5MS HP-5
Column
30 mX0,25 mmX0,25 ¢ m 30 mX0,25 mmX0,25 gy m
120C (1min) 120C (1min)
| 5C/min | 5C/min
Oven 200C (1min) 200C (1min)
| 5C/min | 5C/min

270C (10min)

Injector(Inlet) Temp, 250C
Source :
Detector(Aux) Temp,
Quad,

230TC
1 1507

270C (10min)

260C
ECD : 280TC
NPD : 325T
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Table 3. Results of samples detected over MRLs in agricultural products

(Table 3).
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Type Group Agricultural products No. of samples No. of pesticide violated (%)
Perilla leaves(ZHQ)) 394 27 (6.9)
Korean lettuce(A3) 502 12 (2.4)
Korean cabbage(H}]3) 256 7 2.7
Spinach(A]=A]) 157 5 (3.2)
Radish leaves(&%) 159 4 (2.5)
Chicory(X]#2]) 119 3 (2.5)
Crown daisy(Z:7}) 72 3 (4.2)
Dongcho(F%) 64 1 (1.6)
Leafy V,
Kale(#|¥) 43 1 (2.3)
Amaranth(H|SUE) 22 1 (4.6)
Vegetables Chard(29) 41 1 (2.4)
Parsley (& 2]) 21 1 (4.8)
Marsh mallow(o}2) 11 1 9.1
Gyeojachae(# A}A) 8 1 (12.5)
Mustard leaf (%) 4 1 (25.0)
Papper leaves(a13$)) 2 1 (50.0)
Welsh onion(I}) 243 6 (2.5)
Leek (%5 52 5 (9.6)
Stalk & stem V.
Celery(Al&]g]) 43 3 (7.0)
Wild garlic(22) 4 1 (25.0)
Root & tuber V., Radish(¥) 34 1 (2.9)
Total 21 classes 2,251 86
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Fig. 2. Distribution of samples detected over MRLs in
agricultural products according to sample
classification.
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Table 4. Results of samples detected over MRLs in agricultural products and pesticides according to sample classification

Results of samples detected over MRLs

Agricultural products
(No. of classes/samples = 21/86)

Pesticides
(No, of classes/frequency = 33/97)

(01/73) se1qeradap

Leafy

(21/70)

Stem

(7/15)

Root and

tuber
V.
/1)

before

Auction

Circulating

before

Auction

Circulating

before

Auction

Circulating

O 13/59 :

Perilla leaves(25), Korean lettuce(11), Korean cabbage(6),
Spinach(8), Crown daisy(3), Leafy radish(4), Chicory(l),
Parsley(1), Papper leaves(l), Marsh mallow(1), Chard(1),
Amaranth(1), Dong—cho(1)

O 8/11:
Perilla leaves(2), Spinach(2), Chicory(2), Korean cabbage(1),

Korean lettuce(1), Gyeojachae(1), Mustard leaf(1), Kale(1)

© 4/7:
Welsh onion(4), Celery(l), Wild garlic(1), Leek(1)

0 3/8:
Leek(4), Celery(2),Welsh onion(2)

O ND

O 1/1:
Radish(1)

O 20/67 :

Endosulfan(12), Pyridalyl(10), Diniconazole(7),
Diethofencarb(6), Chlorpyrifos(4), Kresoxim—methyl(4),
Bifenthrin(3), Cyflufenamid(3), Ethoprophos(3),
Fenitrothion(3), Diazinon(2), Fludioxonil(2), Acrinathrin(1),
EPN(1), Flonicamid(l), Fosthiazate(1), Isoprothiolane(1),
Mepronil(1), Procymidone(1), Vinclozolin(1)

s

© 710 :

Endosulfan(3), Diniconazole(2), Thiamethoxam(1),
Metconazole(l), Cyflufenamid(1), Pyridalyl(l),
Paclobutrazol(1)

o/

Diethofencarb(1), Endosulfan(l), Edifenphos(1),
Fenitrothion(l), Pendimethrin(1), Prothiofos(1),
Tebuprimfos(1)

O 11/12 :

Iprodione(2), Kresoxim—methyl(1), Deltamethrin(1),
Ethoprophos(1), Flutolanil(1), Chlorothalonil(1),
Triflumizole(1), Fenarimol(1), Fludioxonil(1), Diazinon(l),

Mepronil(1)

O ND

O 1/1:

Metconazole(l)
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Table 5. Frequency of pesticides detected over MRLs in main agricultural products
Pesticides detected over MRLs
Total
I - Funeici
(kinds/times) nsecticides ungicides
6 /19 5/ 14
Perilla leaves 11 / 33 Endosulfan(5), Bifenthrin(3), Diethofencarb(6), Diniconazole(4),
Chlorpyrifos(1), EPN(1), Fenitrothion(2), Kresoxim—methyl(2), Fludioxonil(1),
Pyridalyl(7) Vinclozolin(1)
3/6 5/7
Korean lettuce 8 /13 Cyflufenamid(2), Diniconazole(1),
Acrinathrin(1), Endosulfan(4), Pyridalyl(1) Isoprothiolane(1), Kresoxim—methyl(2),
Procymidone(1)
3/ 3 4/ 4
Welsh onion s Prothiofos(1), Endosulfan(l), Edifenphos(1), Mepronil(1),
Fenitrothion(1) Iprodione(1), Fludioxonil(1)
3/5 1/ 2
Koreaqn cabbage 4 /7
Diazinon(2), Endosulfan(2), Fosthiazate(1) Diniconazole(2)
2/ 2 4/ 4
Celery 6/6 . .
. Flutolanil(1), Chlorothalonil(1)
Eth hos(1), T fos(1 ’ ’
thoprophos(1), Tebupirimfos(1) Triflumizole(1), Iprodione(1)
3/ 3 2/ 2
Spinach 5/5 E fan(l). Feni hion(1
ndosulfan(1), .enltrot ion(1), Mepronil(1), Diniconazole(1),
Chlorpyrifos(1)
2/ 2 3/3
Leek 5/5 Diethofencarb(1), Fenarimol(1
Deltamethrin(1), Diazinon(1) retho encar‘ (1), Fenarimol(1),
Kresoxim—methyl(1)
1/1 2/ 2
Chicory 3/ 3
Pyridalyl(1) Cyflufenamid(1), Metconazole(1)
2/ 3 _
Crown daisy 2/ 3

Flonicamid(1), Ethoprophos(2)
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Table 6. Frequency of pesticides detected over MRLs

N

B

M=

K

¢
off

1S

=)
o

Use Class Name of Pesticides
Triazole Diniconazole
Carbamate Diethofencarb 7
Strobilurin Kresoxim—methyl 5
Amide Cyflufenamid 4
Procymidone 1
Dicarboximide Vinclozolin 1
Iprodione 2
. Flutolanil 1
Fungicides Carboxamide Mepronil 9
Phenylpyrrole Fludioxonil 3
Triazole Metconazole 2
Organochlorine Chlorothalonil
Organophosphorus Edifenfos
Dithiolane Isoprothiolane
Imidazole Triflumizole
Pyrimidine Fenarimol
Chlorpyrifos
Diazinon
EPN
Ethoprophos
Organophosphorus
Fenitrothion
Fosthiazate
Prothiofos
Insecticides Tebupirimfos
Organochlorine Endosulfan
Acrinathrin
Pyrethroid Bifenthrin
Deltamethrin
Neonicotinoid Thiamethoxam
Niacin Flonicamid
Pyridalyl
Herbicide Dinitroaniline Pendimethalin
Plant growth regulator Paclobutrazol
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Fig. 3. Rate of samples detected over MRLs in sampling places of Busan area.

50
—@— before Auction —l— Circulating
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20 T
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0 ‘ :
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Fig. 4. Variation of samples detected over MRLs during survey periods.
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