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Abstracts

In order to survey the residual characteristics of the agricultural pesticides in imported fruits and vegetables selling

at wholesale markets and traditional markets in Busan. A total of 181 samples was analyzed by multi-residue method.

Of these samples, Pesticide residues were detected in 31 samples (17.0%) among 181 samples and detected pesticides

were 12 chemical, such as azoxystrobin, boscalid, carbendazim, chlorpyrifos, cyprodinil, fenhexamid, fenpropathrin,

fludioxonil, imazalil, iprodione, prothiophos and triflumizole. The concentrations for the detected residual pesticides were

ranged from 0.01 to 2.2 mg/kg which showed below their maximum residue limits (MRL) and no samples had violative
residues. The estimated daily intakes (EDIs) of the pesticides detected ranged 0.0000~0.0111% of their ADI (acceptable
daily intake). These results indicate that imported fruits are safe when the human takes normally but even the small amount

of pesticides is harmful when the human has taken it during the prolonged period.
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Table 1, The lists of the imported agricultural products in this study

Type Groups Products (No. of samples)
Nuts and Peanut or nuts Walnut(1)
Seeds
Pome fruits Pomegranate(3)
Citrus fruits Orange(25), Grapefruit(24), Lemon(13)
Fruits Stone fruits Cherry(6)
Berries and other small fruits Grape(29)
. B . . Banana(26), Pineapple(15), Kiwifruit(25),
Assorted tropical and sub—tropical fruits Avocado(4), Mango(4)
Stalk and stem vegetables Celery(1)
Vegetables . .
Fruiting vegetables, Cucurbits Melon(1), Squash(4)
total 181
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Table 2. Operating conditions of GC (MSD/ECD/NPD) for analysis of pesticide residues

GC / MSD GC / ECD GC / NPD

Instruments Agilent 6890N GC / 59731 MSD Agilent 6890N GC Agilent 6890N GC

Column HP-5MS 30m Xx0.25mm X 0,25mm HP-5 30m X 0,25mm X 0,25mm HP—-5 30m X 0,25mm X 0,25um

120C (1min) 80C (2min) 80C (2min)
Oven | 5C/min | 5C/min | 5C/min
200C (1min) 120C (5min) 120C (5min)
| 5C/min | 7C/min | 7C/min
270C (10min) 250C (Omin) 250C (Omin)
| 7C/min | 7C/min
280C (10min) 280C (10min)
Injector(Inlet)
Temp. 250TC 260C 260C
Detector(Aux) Source : 230C
Temp. Quad, : 150TC ECD : 280T NPD : 325C

Sample (50g)

| Homegenization : added acetonitrile 100mL

Filter & Separation

| Separation : acetonitrile layer (20ml) after shaking & standing (—20C, 1hr)

Evaporation &
Concentration — by TuboVap evaporator

| Purification : elution of hexane extract (2mL) with hexane 5mL (contain
10% of acetone) on florisil by SPE

Analytical sample — Screening by GC/MSD -UPLC

Fig. 1. Schematic diagram of sample preparation method for screening of multi—residue pesticides.
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Table 3. Operating conditions of UPLC for analysis of pesticide residues

HPLC-UVD (A range 210nm~400nm)

Column Water Acquity UPLC™BEH C18 1.7um(2.1% 100mm) Temperature : 30T

Mobile Phase A:Water B! Acetonitrile

Flow rate 0.3m//min

Inj. Vol 3u 1

Gradient Time(min) A(%) B(%)
0 95 5
3 85 15
4 70 30
5 55 45
7 40 60
9 10 90
15 95 5

Table 4, Recovery rate, %RSD and LOD of Pesticides detected

Pesticide Recovery rate(%) %RSD LOD(mg/kg)
Iprodione 101,91 3.03 0.002
Triflumizole 97.20 6.54 0.001
Imazalil 73.47 5.26 0.01
Chlorpyrifos 89.58 12,97 0.005
Fenpropathrin 80.72 1.65 0.001
Fenhaxamid 87.80 5.19 0.002
Fludioxonil 80.04 5.28 0.02
Cyprodinil 76.98 12,35 0.01
Prothiophos 79.90 9.06 0.003
Azoxystrobin 90.57 6.41 0.005
Boscalid 93.82 7.53 0.001
Carbendazim 91.79 9.55 0.01

LOD)9| 2.5~12v] ¥l A&H woF 28NS H7E el whet Aol wet AETAE Fskth(Table 4).
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oA fludioxonil 0.3~2.2 mg/kg(?]& 5.0 mg/kg)-
chlorpyrifos 0.07 mg/kg(7]1Z 0.3 mg/kg) L& 5<F 2
A&EAr EZx= 2974 = 8494 boscalid
0.03~0.2 mg/kg(71& 5.0 mg/kg) cyprodinil 0.1
mg/kg(7]15 5.0 mg/kg)- fludioxonil 0.2 mg/kg(7]|5
5.0 mk/kg) 2.2 5oF 3%0| AZ&E <t} Chlorpyrifos
0.1~0.29 mg/kg(7]& 0.3 mg/kg)-fenhexamid 0.01
mg/kg(71%& 1.0 mg/kg)-fenpropathrin 0.3 mg/kg(7]
= 5.0 mg/kg)®d 3F ForE WA 257 & 57A
AEH AL, vy 2674 5 440l A azoxystrobin 0,1
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(7]% 5.0 mg/kg)ol AZ= Ut A7 64 F 27lA
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carbendazim 0.2 mg/kg(7]& 5.0 mg/kg)-prothiophos
0.01 mg/kg(7]1& 0.05 mg/kg)o]l HE= 3}, Imazalil
0.1 mg/kg(7]& 5 mg/kg)> A 247 F 1404 #
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Chlorpyrifos«= 71314 254241 wl= Environmental o] Fofor YFed 5 Wolody ¢ g mapz o]
Protection Agency(EPA)2] X 1104 chlorpyrifos= t} Iprodioned TZ}EA|U|=A 9] AFAA|Z A ALY
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Uits 238 H oA 20049 sk AAL Al 387 HLIHA AREE AL, AF7HA] 2 & 2= Fofe R
Z2] Z3b7} ¥1¥3EE chlorpyrifos AE-S aH88ts oF = sodium ortho—phenyl phenate, thiabendazole,
of thef wjFel opujFe] AMgS FAF up U imazalilo] AR&E|IL Qo Toll= AbET 2o
Cyprodinil ¥ boscalide= A5A FoFo g 1ARo I 2 oFA3E fludioxonil, azoxystrobin, propiconazole
W9l LB EE So) T AW Eol WS WASH: o) Aol Z71H3 Utk 9 S(011)] B8k 4}
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Table 5. Detected pesticide residues in commercial agricultural products

Detection range MRL

Commodity Pestidicide (mg/kg) (mg/kg) Remarks
L Chlorpyrifos 0.07 0.3 Insecticide
emon Fludioxonil 0.3~2.2 5.0 Fungicide
M Prothiophos 0.01 0.05 Insecticide
ango Carbendazim 0.2 5.0 Fungicide
Grapefruit Imazalil 0.1 5 Fungicide
Chlorpyrifos 0.1~0.29 0.3 Insecticide
Orange Fenhexamid 0.01 1.0 Fungicide
Fenpropathrin 0.3 5.0 Insecticide
Kiwifruit Fenhexamid 0.5 1 Fungicide
Cherr Fenpropathrin 0.2 5.0 Insecticide
erry Triflumizole 0.02 2.0 Fungicide
Azoxystrobin 0.1 1.0 Fungicide
Banana

Iprodione 0.04~0.5 5.0 Fungicide

Boscalid 0.03~0.2 5.0 Fungicide

Grape Cyprodinil 0.1 5.0 Fungicide
Fludioxonil 0.2 5.0 Fungicide
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Carbendazim, Fenhexamid, Iprodione, Prothiophos

Table 6. Risk assessment of pesticides in imported Fruits

Commodity .. Average . b) . . 5
(No. of pesticide ’ tPetst(liclde ) concentration® Accept?ble/l]ga/l(liy I)ntake Estn(natig D;;uly Int)ake ADI”
detected/samples) elected range (mg/ke) mg/kg/day, mg/day/person
Azoxystrobin )0 1 0.000010 0.000094
Banana (0.1)
(4/26) Iprodione
(0.04~0.5) 0.0246 3.3 0.000066 0.002014
Chlorpyrifos
(0.1~0.29) 0.0196 0.55 0.000061 0.011071
Orange .
Fen(geé‘f)mld 0.0004 1 0.000004 0.000034
(5/25) ' ,
F enpfgp;th“n 0.0120 1.65 0.000112 0.006778
Boscalid
(0.03~0.2) 0.0114 2.2 0.000159 0.007246
Grape Cyprodinil
(8/29) ©0.1) 0.0034 1.65 0.000048 0.002927
Fludioxonil
0.9) 0.0069 22 0.006897 0.000439

¥ Average concentration (mg/kg) =
sample,
Y ADI(mg/55kg/day)=ADI(mg/kg bw/day) X 55kg.

{(Number of sample below LOD £1/2 LOD) + Z(detected concentration)} / number of total

“EDI(mg/day/person)=average concentration(mg/kg) X daily dose of the imported fruit(kg/day/person).

99 ADI=EDI/ADI x 100,
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