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Abstract : The fungicides, used for grape growth and remained in the wine products from domestic and

foreign countries such as vinclozolin, dichlofluanid, penconazole, procymidone were quantitatively

analyzed after solid-phase extraction using a GC/MS-SIM method. The results obtained were as follows:

for all the samples, the content of procymidone was in the range from 2.2 to 76.1 ug/L, recoveries

81.3-93.1%, and standard deviation 1.4-3.4%.
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o) 229 AMgstn Qleug o] WHe AEsl
ol -0, Ao HojA 1 B& ¢ §iE AR
o2 BHLEE o] AFle ARE 2P 1Y
A HIole o) g BE-S S8 Ae] &uiE AL
LM A&Eta A B4 4 Qe vlee] A
e of ghk.

metr] B AYME octadecyl silane T-2E H
Sep-pak Ciz 7}E2} A1} poly divinyl benzene-co-N-vinyl
pyrrolidone 22| 2§49 DR} M4y GFAE #
f3le AdE 34 282 21EE 713 Oasis HLB
(Hydrophilic Lipophilic Balance) 7}E A& o]&% 1
AN F2HPo 2 B 5 AL €& & e
T 259 7tER A U FFEE vt ol Al

B3 e TeFd 383t ARFFE HEAA

2. & #

2.1, Al ¥ 7171

B AFeA ARgd EFEFZ vinclozolin (96%),
dichlofluanid (98.2%), penconazole (99.6%), procymidone
(99.7%)2 Dr. EhrenstorferA} (Augsburg, Germany) 2 £
742} 1000 pgmLe} BEEAE I3, WEEFEZ
2 AH2-3l Endosulfan I (98%)+= AldrichA} (Milwaukee,
WI, USA)ol M 48t gick A4 2 Ax] ey
o] ALg-% Sep-Pak Plus Cis 7FE 2] X9} Oasis 7HEE] A]
£t WatersA} Mildford, MA, USA)AIE0lar, AYMY
a7] Y5l AREE & Milli-Q A% Millipore,
Bedford, USA)S 37 /58 ARS8t

AgE QH387) 98l 045 gm(Millipore) syringe
filterg ARE-3190.2. ™ Sep-Pak Cis7/1E ] A9} Oasis F1E
Ao FHAN F FHES G237 93 AHE o
BH2-& Berdick & JacksonA} (Muskegon, MI, USA), o}
E.2 E. MerckA} (Darmstadt, Germany)oll X 135}t

B AME3 7]7]& HP5890 SeriesII Gas Chro-
matograph/HP 5971 A Mass Selective Detector (Hewlett-
Packard, USA)S AHE-81. o8] MS9] o] 23} 4 A
Z}o]-2-8} (electron impact)]S AHE-3FIL o] &3t A
= 70 eVE &t}

B4 AP HP-SMS cross linked 5% diphenyl,
95% dimethyl poly siloxane fused-silica capillary Z ¢
(30 m X 025 mn ED., 0.25 /m film thickness)& AHME
e AP ol HH ddsta FRvtEe
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F(99.999%)2 AHEste 4TS 1.0 mLming] &
&og ZF o transfer line ¥ ion sourceL T+
z}z} 280 T} 180 C= 3lgck BP9 2T 90 T
ol 187 #2113 g 10 Tminl2 $23t9 290
T2 £8A 3873 HEA 9tk AEe FYT7Y
L7} 270 TAM 1 s vET (splitless) REE F
Jalga EAHARE 7fAE o]2uhg Mdstd HE
3l Selected Ion Monitoring (SIM)*Holl 2l&] HA43}
i ojm AMR-E FTEADN IR RFEZHY HEE
AZF & EXol22 Table 19 UelYc)

Table 1. Retention time, quantitation and confirmation

ions
Retention L
Compounds time Characteristic ions(myz)
(min)  Quantitation ion  Confirmation ion

Vinclozolin 14.80 285 212 198
Dichlofluanid ~ 15.58 123 167 224
Penconazole 1654 159 161 248
Procymidone ~ 16.88 96 283 285

ISTDa 18.52 195 237 159

* Internal standard(Endosulfan I)

2.2. EE8Y9 H=

3FEY EF2Y Aze YA TYF 1000
pgmLe] EFHPNE oA ES ALt 0.001 ugmL
~ 05 pgmLe] FFLAo2 3Nslo ALE3H,
WEEFEH AR oA 7R3 &3 EEF
Z Endosulfan 11 & 0.1 mg7lA] FAR olHES AMR
sl 1000 pgmle] EFYAo] HEE TETE o
BEFYAL o HEE AHE3EY 100 ggmle] EEE-
o2 At Ao, e EEEYE 4 T
o|3le] WAio] HEdlH AMS-EET

2.3. A2

AEE 8 YelA Bol 85I e Uit
A, B Csl 924 D, E F G, HY HIEF 82 &
AFolM A FYste] AHE-SAT

2.4. AETMO 5y

ARINE AP AR EE ASAL QoI
e EEE9L 0001, 005, 0.1, 025, 0.5 ug/mlo
BT ¥ NS AL 2 ml vial] 27 1 mLy
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YW o7)e] 100 pgmLe] WEEFEANE 2 4 4
spikedt § F7& 2o} UEIIHh

ARFAE 4 AAH &R YE BEE B 9=
HHHZ FxH BAS B8 REHATAE —}
Atk &, 74 g9 BAH (AJAY & FE
(CJCi) ] A T AEE Moz A3 A

2.5. A|IRQ| F&EUHY

£ Aol AHgE ExFde o E3g WA
ofe] TR ZHdE ES st ok we
A ks BAAREE 97 AaMde AR £ A
£ AASIAY dste AEvhE EejgoRsit. FtEE
29 =44 Cﬁ% Sep-Pak Cis 71EE A H7+E
7o 2 3l AYAtEE AR ARV &alEo] Eof
7b7) el Az AEHRE gloW 3|4go] Yolaix
AE /o] Holx]7] -E” of AME-3H7] A AYMYES &)

Folot sl AR FEACe PF AR} FEE
Fo|g slokgtc}. ool vl Oasis 7FER|AE 3H4
I AeA7E T JHAE e 9 AR JE
2 A7F Az Avjete A5 dFAE 23 304
RAEAY HEZLE FAATIBE Fodo] & JTS
v]2 A etk wEbA Sep-Pak Cu7lEZ|ABTHE A
£o] HHstn o ¢ WYY FFE ALY
de FAHol ok F IEAE AMSEY] At
o] A S 33t

A Sep-Pak Cis 71E ] A9} Oasis FLE ] Aol 3 mL
o] vgE-8HE FejFo| E43E AL Al 3 mL
o BE &9 HoiFH HE S A7 F 7)o 5 mLY
EEFE 5 miyming] §%02 EejFo FAAZHG
F249 FtE AT BAARC]9] AR B ETE
& AAR] fgte] gt £oiQl 5% HEE &9 3 mL
& ZTHFAk

2387 A & AAs] 939 olxdHolHE
o]g3te AFTE 108 AT HojFo] & AAT
¥ 2 mLe] HEEERE EEiFo] BHAHES &F
ot 853 S99 GOMSo) FY317] A 045
syringe filter§ AR8-3ld A F &7)¢] 100 pg/mL
o} WREFEAE 2 wE Yol AF F9& 1 mL7}
A &t 1.0 pE FAekd EAFAH

2.6. 38 &3
g SA7] Astd 9A TEFM Fok

- o] A ¥

FEE 7 Us T4 =7} 01 pymlyt HEE
5 mLe] EEFo] 10 ugml FE9] ¥FEHL 50
& H7he ¥ o] AR 2& whjos gAdsiaz
Sep-Pak Ci5 F}E&]| A9} Oasis 7}ER|AY) EERNHS

W AEsde EA FRHA F AL AA
3 F 9 FE2UHTY Te dUyoez 8% 3 &
GOMSE EAste] azntEndge] Ha8 4 &
HAg ekl oM A4E EFABIHoZYE
52 oo 358 ANSET A DS
& WESe g RFUAE ALtete Azl
AT E 243}g0om #HZE84 (limits of detection,
LOD)= S/NH|7} 39 w5 AlMbadc

3. 23y ¥ &
3.1. AWM
h:.E tﬂi U= BFEZ % GC/MSE }.:o_*o B

alo] Qol7 4w BANT ABASE Table 29) ‘Jr
EFQITE Table 20)M 9} o] EF8No FTH 9|
X Rigo] B5 099280148 Uehge] weh 2 4o]
oS- 3 EAEe] AP ¢ F AUATh

Table 2. Simple linear regression of standard
calibration for the fungicides
Concentration Correlation
range(yg/mlL) gression oqn coefficient(r)
Vinclozolin =~ 001 ~ 05 y=98367x-00025 09956
Dichlofluanid 001 ~ 05 y=74697x-00128  0.9981
Penconazole 001 ~ 05 y=21.067x+02774 0977
Procymidone 001 ~ 05 y=27016x+17054 09928
3.2. 8= &3

g SHL BEER AP i, AR
A BAstd AR ¥EE ¥L& U 01 ﬂg/mL«I
FE7t HA EEFo] HUig £HLE Sep-pak Cis
Oasis 7FEE| Al FAAZ F A9 28 oz
FE8 ExFd A7 Y S 2
FEE AU, S ARE Table 30 VRN

Sep-pak Cis 7FEE]| A 9] F4&2 82.8-91.2%0]H 3,
Oasis 7HERA|9] 3482 813-93.1%8 YEh} Oasis
FIERIA Y] 3ol SO w4 Jehgod, EFu%)
(standard deviation, S.D)= Hi 2.6%% 2.1%5 UE}
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A FEHL GC/MSE o} &3 L=F

U A@de] Fokrh

22387 vinclozolin #} dichlofluanid7} 0.005 ug/mL
2 79rom penconazole ¥} procymidone2 0.001 ug/mL
2 gk

Table 3. Recovery(%) obtained in the extraction of §
mL of wine samples spiked with 0.1 ug/mL
of each fungicide, using different cartridges

Fortification Mean' * .
Compounds level(zg/mL) Sep—pz'ik Cisc Oa.sis
artridges cartridges
vinclozolin 0.1 87.7+22 803124
dichlofluanid 0.1 854124 879+ 14
penconazole 0.1 912134 93.1%23
procymidone 0.1 828+25 813122

b
Mean value from 5 measurements

3.3. dlHIAIRS] Y
Ao A Y3 EEFE Sep-pak Ciud Oasis 7}
EYAE o] &3 DAY FEHOE 32 F I=F
9] &3 RFEHY] B48 Zzte] e g
EAJolLrre MBS} selected ion monitoring (SIM)HH
2 BEN3gon onf ALgd EFEAY oj2A=
H}E:I%B% Fig. 10|™ Sep-pak Ci;3 7}EE]AE AFE-3}
223 A2 GY oleaRuEIRL Fig. 20 K
YT, BE AEE Oasis FIERAZ F23) o]
AZlE 1YL Fig. 3o} BoFct
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Fig. 1. Total ion chromatogram (TIC) of standard
fungicides obtained by GC/MS-SIM. The numbered
peaks are as follow: 1 = Vinclozolin, 2 =
Dichlofluanid; 3 = Penconazole; 4 = Procymidone;
5 = Endosulfan II(ISTD).
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Fig. 18] B354 oleazvlEdddA HEute
Zo] FFEAL & A7 FHS EH2D oM =
5 208 o]uj9) vinclozolin, dichlofluanid, penconazole,
procymidone, endosulfan I1(ISTD)&EAME HEe7t ol
F How, Fig. 29 Fig. 39] A& GOl g o] &2
nlE 13 o] A Sep-pak Cis 3} Oasis7HEE]| |2 3]0
of w& vide JFE 9 A7t flde™ A9 fAt
& AL e ol A2 rtEao)A Hente)
2o) £ 79 AEDAZ A2 B ¥ 1688 9)2)
A E5F gl ofe] 4RE0] F3 ol Fo| g
5. B33 procymidoneo] wiFo} M3 7H& WA
¥l B0l RS ERIF & AU
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Fig. 2. Total ion chromatogram (TIC) of sample G
obtained by GC/MS-SIM and extracted with
Sep-pak Cs cartridge. The numbered peaks are as
follow: 4 = Procymidone; 5 = Endosulfan IIISTD).
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Fig. 3. Total ion chromatogram (TIC) of sample G
obtained by GC/MS-SIM and extracted with oasis
cartridge. The numbered peaks are as follow: 4 =
Procymidone; 5 = Endosulfan II(ISTD).
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Aol gulEx Sle TEF 8ES FYska] B4
S I Table 40 Rt Table 404 RHiu}
9} go] 471 fungicides % 3498 HEHA &
U BE ZEFo)A procymidone A E5t 2.2 - 761 ug
[Le] FEE Eo3leS & 4 dslen A8 Go A
761 pglZ 7HE Bol AEHUA 2y Ul
BE ZEFA f3lolMe Exo) th3) procymidone
o] A2 0.5 mgKgRrhe AA HEEHAt

Table 4. Concentration (ug/l.) of fungicides in wine
Compoms A B C€C D E F G H
Vinclozolin
Dichlofluanid

Penconazole

Procymidone 7.3 68 37 22 49 81 761 40

4. 2 E

FwFo)A fungicidesES EA4317] 93 Algo A
Ze] Wy oF Sep-Pak Ciz 7FE A} Oasis JIE D
A% ol88 GOMSS) e He o ARg 1A
§ 23S olgstel 4WNIL WA 2350l £2
B2 M2 7Yl $4T 5 e Aol don
AE7} F3 H4e) Holgte,

B A7 Sep-Pak Cis3 Oasis 7}E|A9] 144
FEHe 3580 42 828%-912%9 81.3%-93.1%
2 HEA & A%E 9931 AFAUAT HF 2.6%
o 21%9] & Ao AEdol Fo} TEFolA
vinclozolin, dichlofluanid, penconazole, procymidone 2]
ARUFE BHII S K8 Bl A
is2-21 -

&1 28
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