The Annual Report of Busan Metropolitan City Institute of HAGAATLHL R
[Health & Lnvironment 16(1) 52 ~ 61 (2006
H o = = L0 = Al
B RS S4HEQ SUTER AEH EAIHET
WSS’ - THE - LIZE - O[X|E - HaD - ZH S - 2Zot- LB - AIIS - 0|3 - xS
SEH - PHE - RS - US| 2Ee - BRE  UES - 02 - 0|FY - 20| - FINH
SE AL

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

Hyuk-Dong Kwon'  Pyeong-Tae Ku  Young-Ran Na_ Ji-Yoon Lee | Kyeong-A Kim  Nam-Ho Kim
Hyeon-Jin Kim | Sun-Mok Gwon Gi-Moon Kim  Hee-Yeong Lee | Kyung -Suk Cha  Joung-Bae Youn
Byung-Jun Kim | Ho-Cheol Yun  Sun-Hee Park  Hee-Soo Koo Young-Hee Kown  Jun-Young Park
June-Young Lee | Jin-Youl Lee | Jung-Mi Kang and Sung-hyun Jin

Office of Agricultural Products Inspection

Abstract

This study was carried out to monitor the pesticide residues of agricultural products in Busan area. A total of 3,242 samples
classified by official book of foods were collected in the 16 districts of Busan city and 2 auction markets, and analyzed by GC

and UPLC.

Among the agricultural products, the residual pesticides were detected in 489 samples(15.1%), and detected over MRLs in
111 samples(3.4%). Of agricultural products, Perilla leaves(16 samples) were detected over MRLs with highest frequency.
Also excess frequency of leafy vegetables(74 samples) was higher than stem vegetables(25 samples), fruiting vegetables and
stone fruits(each 4 samples), berries fruits(3 samples), and pome fruits(1 sample). The 39 kinds of the pesticides were
detected over 141 times of MRLs on this study, and endosulfan(20 times) was detected over MRLs with highest frequency.
Excess rate of samples(3.9%) before auction was higher than circulating samples(2.6%).

Key Words: pesticide residue, agricultural products
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Table 1. Detailed distribution of samples investigated in Busan area, 2006
Total before Auction Circulating
total Um—gung Ban—veo total Um—gung Ban—veo
Total 3,242 2.005 1,002 1.003 1.237 626 611
Vegetables 2.879 1,729 893 836 1,150 588 562
Fruits 280 240 98 142 40 20 20
Potatoes 30 23 9 14 7 2 5
Mushrooms 21 0 0 0 21 5 16
Cereal grains 16 10 2 8 6 5 1
Bean vegetables 3 0 0 0 3 3 0
Nuts & Seeds 2 0 0 0 2 0 2
Ftc. 11 3 0 3 S 3 5
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Table 2. Analytical condition for residual pesticides analysis
GC / MSD GC / ECD - NPD UPLC/ PDA
Instruments Agilent 6890N GC / 5973i MSD Agilent 6890N GC [nstruments Waters AcQuity UPLC
ol HP-5MS HP-5 | BEH Cus, 1.7/m
Column 30m % 0.25mm X (.25 um 30m X 0.25mm X 0.25m Column 2.1 100m
120C (Imin) 120C (1min) Isocratic
| 5C/min | 5C /min AB =60:40
Owven 200C (1min) 200C (Imin) Mobile Phase A :5mM Ammonium
| 5C/min | 5T /min acetate
270C (10min) 270C (10min) B @ Methanol
) 0.25mL/min
Injector(Inlet) Temp. 250C 260C Flow Rate (Injection V. = 3ul)
Source : 230T ECD : 280T
Detector(Aux) Temp. Quad. : 150C NPD : 325C Detector 2996 PDA
AL AR o) BR T BEe AAAE - 7T BEL Fig, 0

1 @ Table 13} Zt},

Ao BE L= YA F7) 2,8797(88.8%) 0= TR ES
AA A 3, FAFIE 2807 (8.6%), AF7F 304 (0.9%). H
AR 21740.6%), ZF7F 197(0.6%), AAFAF7F 24
0.1%)& AA srl om | Vb 2|71 1171 (0.3%)°1 2 T,

Mot rlo of

o
71 (ECD)E} B OJZEI E7I(NPD)E ol-§3l dA&sefe

2
AR AF RS P o2 AWt of T g
pud

i
N

JIE= sAtE B E
FE5Y 7E2n 88 A sk E S Ve 290
AR F U = 111740]040 ui - zﬁr%ﬂ 2871

S)
et
a)

92.8%)& AA 3

ff‘rzﬂf

w

).

ﬁ:&r{xmznﬁ
CHR=TR N A
5o By o

3 8% Ve AEY FERE Rles
FAF7E 7400 ®m P wew, dAAAT 257 ) A

5 - AR 41 ) AR 3 D

W belore Auction
[:l Circulating

Leafy Stem V. Fruiting V. Pome F. Stone F. Berries F.

Fig. 3. Distribution of samples detected over MRLs in
agricultural products according to sample classification.
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Table 3. Results of samples detected over MRLs in agricultural products according to sample classification

Results of samples detected over MRLs

Agricultural products
(classes/No. of samples — 31/111)

Peslicides
(classes/frequency — 39/141)

®15/55
Perilla leaves(15), Crown daisy(8 , young Korean cabbage -
Parsley - Spinach5),

®31/76:
endosulfan(10). chlorpurifos(10!, ethoprophos!(7), metalaxyl -
chlorothalonil(6), diazinon(4), procymidone(3], fenitrothion -

chlorfenapyr - vinclozolin - bifenthrin - kresoxim —methyl -

%ﬁwqm wrinkled giant Hyssop + Rape(3), Leafy radish - Korean methidathion (2,
uclion
lettuce - ssamchu(2), fosthiazate * fenazaquin - diethofencarb - folpet - tebupirimfos -
Chicory—red - Chwinamul - Chamnamul - P epper leaves - fenarimol - cadusafos - alachlor - flusilazole - fenpropathrin -
Leafy vellow Chard(1) pyridaben - friazophos - isoprothiolane - hexaconazole -
i fludioxonil - flutolanil - iprobenfos - TPN(1)
©13/19 : ®11/20:
Vegetables | (21/74) . . Crown daisy 4), Korean lettuce(3), Parsley(2) chlorpyrifos - endosulfan - paclobutrazol(3,
(28/103) Circulating|  perilla leaves - wrinkled giant Hyssop - Amaranth - ethoprophos - mepanipyrim - triflumizole(2),
Chwinamul - Marsh mallow - Chard - kresoxim—methyl - fenitrothion - metalaxyl - butachlor -
Mustard leaves - Spinach - Kale -+ Chinese vegetables(1) diazinon(1]
®5/14: ®10/15:
Stem before large Welsh onion(5), Celery - Welsh onion(3), Leek(2), green iprodione(4), chlorothalonil(3l,
e Auclion Garlic(l) endosulfan - isoprothiolane - ethoprophos - fenarimol -
V. metalaxyl - triazophos - kresoxim—methyl - chlorfenapyr(l]
®10/17 :
6/25) Circulating ©4/11 endosulfan(6), isoprothiolane - iprodione(2), procymidone -
Celery - Water dropwort - Leek(3), large Welsh onion(2) chlorothalonil - iprobenfos - chlorfenapyr - lolclofos —methyl -
vinclozolin -+ EPN(1)
Fruiling before ®1/4: ®3/5:
v, Auction Green pepper(4) methidathion - dichlorvos(2). chlorpyrifos(1)
(1/4) Circulating] ©ND ®ND
Berries before ®1/3: ®3/3:
E Auction Strawb erry{3) captan - triazophos - tolclofos—methyl(1)
Fruits (1/3) Circulating| ®ND ®ND
(3/8 Stone betore ®1/4: ®3/4
F. Auclion Peach(4) EPN (2), chlorpyrifos - chlorothalonil(1)
1/4) Circulating| ®ND ®ND
Pome before ®1/1: ®1/1
E Auclion | Appleil) chlorothalonil(1)
(1/1) Circulating| ®OND ®ND
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Table 4. Frequency of pesticides detected over MRLs in main agricultural products
Pesticides detected over MRLs
Total (kinds/times) Insecticides Fungicides Herbicides Growth inhibitor
6/11 6/8 - _
ethoprophos () metalaxyl 2)
fenitrothion (2) kresoxim —methyl (2)
Perilla leaves 12/ 19 fenazaquin (1] vinclozolin (1)
pyridaben (1) flusilazole (1)
chlorpyrifos (1) chlorothalonil (1)
fenpropathrin (1) fludioxonil (1)
6/ 10 3/3 - -
ethoprophos (3)
diazinon (2) ‘
Crown daisy 9/13 chlorpyrifos (2) .metalaxyl 1
bifenthrin (1) iprobenfos (1)
endosulfan (1) chlorothalonil (1)
methidathion (1)
4/6 2/1 1/1 -
chlorpyrifos (3)
Parsley 7/10 cadusafos (1) fenarimol (2) alachlor 1)
ethoprophos (1) triflumizole (1)
endosulfan (1)
1/1 3/7 — -
. iprodione (3)
/ .
Welsh onion 4/8 triazophos (1) isoprothiolane (2)
chlorothalonil (2)
4/7 - - 1/1
chlorpyrifos (3)
; losul 21
Spinach 5178 rrfgt;?jzt;?gn( il paclobutrazol (1)
EPN (1}
4/5 1/1 - -
endosulfan (2)
young
5/6 chlorothalonil (1) ;
Korean cabbage fosthiazate (11 metalaxyl 1)
triazophos (1)
2/2 3/3 - -
Leek 5/5 endosulfan (1) procymidone (1)

EPN (1]

kresoxim—methuyl (1)

metalaxyl (1)
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Table 5. Frequency of pesticides detected over MRLs

Use Chemical Name of Pesticides Excess

[prodione 6

Dicarboximide Procymidone 4

Vinclozolin 3

Triflumizole 2

Triazole Flusilazole 1

Hexaconazole 1

Trihalomethylthio Folpet 1

Captan 1

e Organophosphori Folehormah ;

Organochloric Chlorothalonil 12

Acylalanine Metalaxyl 8

Strobilurin Kresoxim—methyl 4

Organosulphur [soprothiolane 4

Pyrimidine Fenarimol 2

Anilinopyrimidine Mepanipyrim 2

Carbamate Diethofencarb 1

Cvanopyrrole Fludioxonil 1

Anilide Flutolanil 1

Chlorpyrifos 15

Ethoprophos 10

Diazinon 5

Methidathion 4

EPN 4

[nsecticides Organophosphoric Fenitrothion 3

Triazophos 3

Dichlorvos 2

Cadusafos 1

Fosthiazate 1

Tebupirimfos 1

Rifenthrin 2

synth—Pyrethroid Fenpropathrin 1

Organochloric Endosulfan 20

Pyrrole Chlorfenapyr 4

Quinazoline Fenazaquin 1

Pyridazinon Pyridaben 1

Herbicides Chloroacetanilide EAultaaCc}}]jlzrr 1

Growth controller Inhibitor Paclobutrazol 3
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T, AR FEAA S AR, AR A - A AA S A4 Hmo] Edor 2FHo FE5HIL Y= 75E 59
T TAIAIES A E Guj7t o]F oMol HAEE As 5 U (paclobutrazol)®] &4 &= <1, AA7)To) 2 EAFS &
& Aolv] A% Shueks olf 2 oA AW FUW & el AMES aFSE § Fedl 4ThE A 5 A%l ol
St BIEWE WA AN BRI AL HAHYL of AT A A A Aol E Fo 2 AAH Y, KF A
LG ol B 4 gla, B mE ofSol Helw Gl 2Ol 1A B Aol A Qi A o4& 1S, A4
muo oha W &3 A% 4 e Aol QAR Qb4 2ALATE BRI /R A o AT FRARE
WepA 9ol AT PN AL A T FAAY {9 FAE BERORA AUAL HF ANl BT UNE HE



5 T S 5 5 A P
58 ARG - FHY ot - ol % - ALE - AWE - P Aoh AR - AN R - 05 - A%
e - UHE - 25 - U] 73S B  EY o] WY - olF Y - ] - AN
100 2500 920
78 M Excess frequency w7 [] Total samples - 80
i 2005
80 —| [[] Kinds of pesticides 2000 A B Excess freauancy -
@ Excess rate(%) 4 60
1500
1287 = W0
-1 40
1000
32 4 30
500 -+ 7 20
- 10
Py 2.8
0 ‘ 0
before Auction Circulating

Insecticides

Fungicides Herbicides Growth Inhibitor

Fig. 4. Distribution of pesticides detected over MRLs according
to use.
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Fig. 6. Rate of samples detected over MRLs in sampling places
of Busan area.

30

-® before Auction 25 25
25 + 0
—M- Circulating ”
20 | 19
L
#
e
15 P
e
10~ 9 10
10 -
o o \\\\\\\'8
5 /////
5 4 [
0
1st quarter ‘ 2nd quarter ‘ 3rd quarter ‘ 4th quarter

Fig. 7. Variation of samples detected over MRLs during survey
periods.

0
w
ol
fu
N
2,
i
)
i
i)
3L
lo
M H

& Aol e H2 eAE B st=d A Y
AAE BT A B 9
Atk (Fig. 6).

I o] 1371107 — 287
267, 5 A=Y B9
71(107) — 4271 (8Z)H = W2} o]



n

Table 6. Monthly results of samples detected over MRLs during survey periods

Results of samples detected over MRLs

3 4 B) 6 7 8 9 10 11 12 Totali111)
parsley(1) | ssamchu(1) Perilla parsley(1) Perilla voung K. Perilla Perilla Perilla crown
wrinkled crown leaves(2) | eafy leaves(2) | cabbage(l) | leaves(d) leaves(2) leaves(2) daisy(3)
giant daisy(1) spinach(1] radish(1) ssamchu(l) parsley(2) | spinach(2 | chwinamul (I} parsley (1)
hyssop(1) leafy young K. chicory, voung K. spinach(1) | chwinamul (1) rape(1) yellow
before cmwsm ﬁ.v radish(l} | cabbagel(l) red(1) cabbage!1) voung K. crown pepper chard(1!
) cabbage rapel1] wrinkled cabbage(1) daisy (2) leaves(1) 54
Auction Perilla ' .
| 2 giant crown K.lettuce (1)
Leafy eaves hyssop (1) daisy (1) rape(1)
crown wrinkled
v, disy 1) K.lettuce(1) ot
hyssop (1)
K. lettuce(1) crown crown 3%% spinach(1 | K. lettuce(1) chard(1) kale(1} chinese K.lettuce(1,
< amaranth (1) daisy(1) daisy (1) mallow 1) crown mustard parsley(1] | vegetable(l)| spinach(1)
w chwinamul(l) Perilla wrinkled daisy (1) leaves(l) crown 21
> Circulating leaves (1) giant parsley(1} daisy 1)
W hyssop(1) green
garlic(1)
Welch celery(l; | large Welch| ¢ ofery(1) leek(l; large Welch | large Welch
before onion(1) onion(l) | Jarge Welch onion(2) onion(1) 12
Auction celery(1) onion(1) Welch leek(1]
Stem onion(1)
V.
water large water water celery(1) Welch leek(1)
) ) dropwort(2) Welch dropwort(1) dropwort(2) onion(1) 19
Circulating ;
leek(1) onion (1)
leekil)
Fruiting before Auction | green pepper(1) green pepper(1)| green pepper(1) green pepper; 1} 4
V. Circulating 0
Pome| before Auction apple(1) 1
F. Circulating 0
m | Stone| before Auction peach(2) peachl2) 4
= . .
= I Circulating 0
Berries before Auction strawberry(2) strawberry (1) 3
E. Circulating 0
OW before Auclion 10 4 9 6 6 3 16 13 6 6 -
Umm Circulating 5 2 2 5 4 3 3 2 3 3 _
Wu before Auction 10 19 25 25 79
= Circulaling 5 9 10 8 32
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Table 7. Monthly results of pesticides detected over MRLs during survey periods

pesticides detected over MRLs

3 4 5 6 7 8 9 10 11 12 Total(126]
chlorpyrifos (1) | ethoprophos (2)] ethoprophos(2)| endosulfan(2) | metalaxyl(2) | chlorpyrifos(1) | ethoprophos(3)| chlorpytifos(3) | endosulfan(l) | endosulfan(2)
fosthiazate (1) | tebupirimfos(1)| metalaxyl(1) | chlompyrfos(1)| flusilazole(1) fenitrothion(2) | chlorothaloni (2] chlorpyrif os (1) | me thidathion(1)
elthoprophos (1) chlompyrifos( 1) procy micdone (1) chlorpyrifos(2) | endosulfan(2) | chlorothaloril(1)]  diazinon(1)
before vinclozolin(1) endosulfan(1) diazinon(1) cHorothal onl(1) | kresoxim=metlll]] metalaxyl(1) | chlorothalonil(1)
Aucti procymidone(1) triazophos(1) cadusafos(1) | iprobenfos(l) | diazinon(1) 64
Leafy uction fenazaquin(1) pyridaben(1) alachlor(l) | isoprothiclane(l)| flucioxonil(1)
bifenthint1) chlompyrifos (1) fenaimol (1) | mehidathion(l)
V. kresoxim —methl (1) fenpropathrin(l) metalaxyl(1)
endosulfan(l)
- meparipyrim(1)| ethoprophos(1)| chlomyrifos(1)| endosulfan(l) | metalaxyl(1) | chlompytifos(1) | endosulfan(l) | [riflumizole(1) | butachlor(1) EPN(1)
& Circulating | kresoxim-methul{l} | meparipyim(1)| e thoprophos (1) fenitrothion(1)| chlorpyrifos(1) paclobutrez ol(1) | paclobutrezol (1| diazinon(l) | tiflumizole(1) 21
& paclobutrez ol(1) endosulfan(1)
W before soprothiolane(1)| ethoprophes (1) iprodione (1) | iprodione(l) | metalaxyl(1) cHorothal onl(2 | chlorothal onil (1)
& Aucti folpet(1) fenarimol(1) tdazophos(1) | kesoxim-methylll) 13
uction . h
Stem iprodione(1)
Y. endosulfan(2) soprothiolene(2) endosulfan(l) | iprobenfos(1) | chlorferapyr(l) iprodione(1) EPN(1)
Circulati procymidone(1) endosulfan(l) ioldofos—methl(l) | cHorothal oril(1)
irculating endosulfan(l) 15
iprodione (1)
Fruiting @&0.8 methich thion(1) methidation(1)| dichlorwvos(1) dichlorvos(1) 5
Auction chlompyrifos (1)
V. Circulating 0
Pome| bdore Auction 1
F. Circulating cHorothal oril(1) 0
) chlomytifos(1) | chlompytfos(1)
W Stone| bdore Auction EPN(1) EPN (1) 4
s F. Circulating 0
fan( 1 ——
Baries| bdore Auction SHMMWW NC folelofos—methyll1) 3
F. Circulating 0
> o Insecticides 6 3 6 4 5 2 11 8 3 4 -
£ & | Fundgicides 5 1 3 2 5 1 8 7 3 2 -
= 5 m Herbicides 1 -
5 > Grouth controller —
W =) Insecticides 2 1 2 3 2 1 3 1 3 -
g Fungicides 3 1 2 1 2 2 1 1 1 -
= Herbicides 1 -
Z Grouth controller 1 1 1 -
- Insecticides 6 13 18 15 52
£ MM Fungicides 5 6 14 12 37
o5 m Herbicides 0 0 1 0 1
< > Growth contraler 0 0 0 0 0
mow ) Insecticides 2 6 6 4 18
= g Fungicides 3 3 5 3 14
= Herbicides 0 0 0 1 1
@ Grouth controller 0 0] 2 1 3
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