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Abstracts

In order to survey the residual characteristics of the pesticides in condiment vegetables selling at wholesale markets
and traditional markets in Busan. A total of 194 samples was analyzed by multiresidue method. Of these samples,
Pesticide residuces were detected in 16 samples(8.25 %) of total 194 samples and detected pesticides were 11 pesticide,
such as Acetamiprid, Bifenthrin, Chlorfenapyr, Chlorothalonil, Chlorpyrifos, Indoxacarb, Metrafenone, Procymidone,
Propiconazole, Pyridaben and Tebuconazole. The range of concentrations for the detected residual pesticides was 0.01 to
0.6 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 - 0.0091 % of their ADI(acceptable daily intake).
These results indicate that condiment vegetables are safe when the human takes normally but even the small amount of
pesticides is harmful when the human takes it in a prolonged period.
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Table 1. The list of the condiment vegetables products analyzed

Type Groups

Products(No. of Samples)

Stalk and stem vegetables

Welsh onion(20)

Garlic(44)
Vegetables stem vegetables Jinger(29)
Onion(50)
Fruiting vegetables, non Cucurbits Pepper(51)
sum 194
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LOD =33 * 0 / m (1)

(0: BFH2}F m: A 7127

| Homegenization : sample added acetonitrile 100 mL

| Separation : acetonitrile layer(20 mL) after shaking & standing(-20 °C, 1 hr)

- by TuboVap evaporator

| Purification : elution of hexane sample(2 mL) with hexane 5 mL

1 (contain acetone, 10 %) on florisil & NH> 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 2. Operating conditions of GC(MSD / ECD / NPD) for residue analysis of pesticides

GC / MSD GC / ECD GC / NPD
Instruments Agilent 6890N GC / 5973i MSD Agilent 6890N GC Agilent 6890N GC
Column HP-5MS 30 mx0.25 mmx0.25 um HP-5 30 mx0.25 mmx0.25 um HP-5 30 mx0.25 mmx0.25 um
120 °C(1 min) 80 °C(2 min) 80 °C(2 min)
Oven | 5 °C/min | 5 °C/min | 5 °C/min
200 °C(1 min) 120 °C(5 min) 120 °C(5 min)
| 5 °C/min | 7 °C/min | 7 °C/min
270 °C(10 min) 250 °C(0 min) 250 °C(0 min)
| 7 °C/min | 7 °C/min
280 °C(10 min) 280 °C(10 min)
Injector(Inlet) Temp. 250 °C 260 °C 260 °C
Source : 230 °C
Detector(Aux) Temp. Quad. : 150 °C ECD : 280 °C NPD : 325 °C
Table 3. Operating conditions of UPLC for residue analysis of pesticides
HPLC-UVD(A range 210 nm — 400 nm)
Column Water Acquity UPLCTM®EH C18 1.7 um(2.1x100 mm) Temperature : 30 °C
Mobile Phase A:Water B: Acetonitrile
Flow rate 0.3 mL/min
Inj. Vol 3 uL
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)
Procymidone 88.72 412 0.0083
Chlorfenapyr 91.29 5.36 0.001
Tebuconazole 75.42 4.62 0.02
Chlorpyrifos 89.72 10.62 0.005
Acetamiprid 81.94 7.47 0.002
Indoxacarb 78.83 5.31 0.005
Propiconazole 86.51 2.94 0.01
Pyridaben 77.37 6.78 0.005
Chlorothalonil 89.97 5.91 0.003
Bifenthrin 97.42 7.32 0.005
Metrafenone 92.53 6.99 0.005
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Fig. 2. The diagram of the condiment vegetables products analyzed.
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Table 5. Detected pesticide residues in condiment vegetables

Commodity pesticide No. dgtfe;i n;ple Dete(c;rt:g/nkgr)ange (mhg?tg) Remarks
Procymidone 8 0.04 - 0.2 5.0 Fungicide

Chlorfenapyr 8 0.03 - 0.5 0.7 Insecticide

Acetamiprid 1 0.5 2.0 Insecticide

Bifenthrin 1 0.01 1.0 Fungicide

Pepper Chlortharonil 1 0.3 5.0 Fungicide
Indoxacarb 1 0.3 1.0 Insecticide

Metrafenone 1 0.2 2.0 Fungicide

Propiconazole 1 0.5 5.0 Fungicide

Pyridaben 1 0.3 5.0 Insecticide

Pepper(powder) Chlorpyrifos 1 0.2 1.0 Insecticide
Tebuconazole 2 0.2 -0.6 5.0 Fungicide




ok

, FAN, ANy, S5, JA5EHE
HAETE Jeple 3lo2 daA Aok 94l
rato]] Tebuconazoles FoIgk & Ejojd A7)
S AR A3, oA rat& WAIE}ENal, 7 rat
AuA7F Dl sy #EEgleH, A7
¥ o] Yepdthe Bavt ok a5+ A
Fx2710 oo wet A FasE FEeAY,
HATFANRE A%8 02 Fekes WHE Yy
02 2AB= AESEAE 0|tk Tebuconazole-&
durzlo g nFo S 7Rt $7]d FE
AR EofolBnE nSTMRAlA HEEC] =2
Ao R Jeht 55 A7) wje} Fefo] F714
°F AXxHe 3‘13 o
AFAZR AGE - AAEH R - R - FAE
A5 59 ‘:”'Xﬂoﬂ ZF2 A=t} Metrafenone-&-
benzophenonA| 9] A=FA|Z ~EZRIFA At
Alel] thgk A JA3EA7F A7 1= AL e S7FFE A
= WABE] 918 ARSshH frollA Bol ARE
Ht}. Bifenthring pyrethroidA] A5A2 252

i pok ot

rlo

>

Atk Acetamiprid+

AAAES Adleks SHAZEA 53] FEHE
o] B3 aaE JEhE Aow AdeA
Chlorpyrifosi= 7117 AFA|2A] | Envi-

ronmental Protection Agency(EPA)2] X 310] 4
Chlorpyrifos= #¢Hdo] JIFHIL Ho| &8 F
e Aoz guiA ok HE8HM7E ol A %
A2 5 2% AN FHole] SeteolN
= 1976\ 35E Algzo] AREEa it 2002\
EUS| 24} A=) ofald Bfse} 7158 23t
gk o TolA 115 %E AT A== F4 2=
AN ol AHBERE BoklE o 4 Uk 2]
uete] B¢ FEREOIM 20049 st A
A} Al 871X 237} §ISE chlorpyrifos A
g Faah ool thel s el ALg
& FA3F v} 9t} Chlorotharonil-& xjAu}; 2k

ZhEo]] ‘:‘“83]{— Hafjoll thate] BRI WAl &
£ Hole At AZA 74 AR (i) ol HeH
2 250 - 251 °Celtt. &-AF- ol QHgstn
w59 AR gick Foll ik S4AT=X4
LD50 ¥ E7]d] 3t FAAIEA LDS0L 25
1,000 mg/kg o]’golch
sope] AR 73 A YEsE Fopunh

o 9

4ov
rot OHJ

b1 jt o o
S
ore
L/
:?L_',
=2
Azrlr

Wi
4
>
.
o
X
N
o ol
H
e
N
o
B
~ =
N -
St
)
I

ENIHAS0 Chet HEsoF 2% daio] Yis
7t

AFES Aol S Fate] mid AdFHsHA =
2 S Foll YT wefo] RSt Aok
Zas0 AJe 712k Bate] vl il
oFs 7AlEet] AFSH "ok olEe AFE T
of ZriFe AFol tigk < "rkE T
of Aol thg Al AT 19 HAGE
Hacceptable daily intake, ADI)o] 1 7} 7]
Fol Bk SJolA] AN BHUL ol g3le} w
SN A2E 1189 ofo] thale] Z1zke] 19 4
31828 olgaio] AAA o 4 WrlE A
ATk 79 19 BFE AERALG FUBEA
= st ALk A= Table 63 T} =,
g sobgrel Slahy WE ANg 2
%ADIZS 11248t 7-9- 0.0000 - 0.0091 %E 33}
Aoz Ueht B A9 ndeld AEE Fof
A R AoE ey oo 2r|R)
aFE U8 QRG] Home o rRIGH
ZrAafe) A0 me et 25T 7
oI o cAd. Ay B Aoied
243} RUNETIE A4S 9g )R

0E
>

at
9

rr

19 off of



P §5 20 ALF

275 A4 Bk 97

Table 6. Risk assessment of pesticides in condiment vegetables

Detected pesticides Accptable daily intake Estimated daily intake %ADI

(ma/kg body weight) (mg/day/person) (%)
Procymidone 5.5 0.000018 0.000327
Chlorfenapyr 1.43 0.000029 0.002027
Tebuconazole 1.65 0.000073 0.004424
Acetamiprid 3.90 0.000091 0.002333
Bifenthrin 0.55 0.000002 0.000364

Chlorothalonil 1.1 0.000055 0.005
Chlorpyrifos 0.55 0.000036 0.006545
Indoxacarb 0.55 0.000055 0.009091
Metrafenone 13.75 0.000036 0.000262
Propiconazole 3.85 0.000091 0.002364
Pyridaben 0.55 0.000055 0.009091

EDI(mg/day/person) = average concentration(mg/kg)
ADI(mg/55 kg/day) = ADI(mg/kg boby weight) x 55 kg
%ADI = EDI/ADI x 100
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