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B E: B @SGORS FE % (gas chromatography-mass spectrometry, GC-MS)ill & A5 RIS
T SR RAZ R B 3,5- RN B s 0 i ik ik AN FIBRUN AL T B TR G RE, 4:
IR 5 4% 3% S5 (multiplug filtration clean-up, m-PFCYPLis g i3 %Y [E A4 B (solid phase extraction, SPE)FEEH{L,
RAMR LT, MCROBRERGH GC-MS #HATIE, SMrikaEhat, SR IEmEEA LHEAAEY 3,5-—
SRR T HE R BEAE 20~200 ng/mL Y8 [l A5 I TR S RAFIIRME G R o SR BRI 3,5- — EURM Y &
FR (limit of quantification, LOQ)FEASIH 124 0.33 mg/kg, 7EHHMUK H1 4 0.07 mg/kg, AR ENE N 83.3%~93.5%,
FAXTFRUE N 22 (relative standard deviation, RSD) A 1.12%~8.11%., & % J7 AR B . ERG, o] T 45m:
FBRBURY Hh 1 205 R AZ A B A 3,5- R 8% BE o AR
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Determination of vinclozolin and its metabolite 3,5-dichloroaniline residues
in tea and paprika by gas chromatography-mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of vinclozolin and 3,5-dichloroaniline
residues in tea and paprika by gas chromatography-mass spectrometry(GC-MS). Methods Samples were extracted
by vibration ultrasonic with acetonitrile, then the extracts were purified by multiplug filtration clean-up solid phase
extraction cartridges. The filtrate was evaporated to dryness by nitrogen evaporator and the residues were diluted with
ethyl acetate, which was used for GC-MS analysis, and quantified by external standard method. Results Linear
relationship between values of peak area and mass concentration of vinclozolin and 3,5-dichloroaniline were good in
the range of 20-200 ng/mL. The limits of quantification(LOQ) of vinclozolin and 3,5-dichloroaniline in tea and
paprika were 0.33 mg/kg and 0.07 mg/kg, the recoveries rate were 83.3%-93.5% and relative standard deviations
were 1.12%-8.11%. Conclusion This method is accurate and easy, and it can be used for the determination of
vinclozolin and 3,5-dichloroaniline residues in tea and paprika.
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IR (vinclozolin) & —F 3 | FRAP M 0 i A Y
RV o VAR BE -5 A8 A A r )4 2 A A e JBT
AR AEERY, Hh 222 zARuY 3,5- & K%
(3,5-dichloroaniline) % A A f FE A7 )81 . By aE s 5032
M, LIREBRE—F IR R, Be0s TE8UME A il
TR SR S RS

BT, FEA 5 20 TRAZ RSN B A e k7 T, ARl
FRUE NY/T 761—2008 { B MUK AP . HHLE . il
Bkt 2 i 24 B Y R SIS A 2 22 5 B I 2 ) 231 T B3¢
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CEMZEEFE RAT 475 PR 2y KA b2 ik
HENE SOMEE-TED ) @8 TRA T CRREZA
W2 T i o X PSP E 108 3 T s TR R B s,
FERW S 3,5-— F RN BN E 434 o Foh STk,
TEALRS A3 M 7 2 T A FE M ekt A -
IR 11O A e i kU O R A 3 - R B A
2P0 AE AL BE O O T, 35 DL A A B (solid phase

il

extraction, SPE)F1 QuEChERS(Quick, Easy, Cheap, Effective,

Rugged, Safe)FiZbFRH AR E . LI EARHERISCE R EH X 2
I VAR T A AR, BRI 3,5- @ UR g%
PR A A TR AR o

AT FE 3 P A5 I FBORURS 3 6 248 &2 7% B0 A 00 VR £
R XS, CNEVE A RBGRGN, 48 BORE o &2 R 5 T
(multiplug filtration clean-up, m-PFC) P& 7 SPE #1:15+
b, R SORE 835 - BT RE 3K F 7% (gas - chromatography-mass
spectrometry, GC-MS)#A T, LAHIAT S 20 B AZ R B
R 3,5- G R e ik B R AR ) 1 2%

1 RS 7

1.1 E5RF

Agilent 6890N-5973N S AH 415 - JiT 1% B AT A (36 [
Agilent /A #]); Heidolph promax 2020 K% 3% A (15 =
Heidolph 22 F); Turbovap LV &M Tk 46 1L i it Zymark
23 l); SIGMA 3-18K i # 2.0 AIL (% 18 = 10000 r/min, 72 [
Sigma A H]); MS303TS/02 L F K- (Mg #-3E R 24 =
A BRA F]); Milli-Q # 28K X (35 E Millipore 23w );
m-PFC Py g3 B AR A B (210 mg/3 mL, JbLEisp&ipl
HARRATD; AHAEIENR0.22 um, FKETTHME GBS
HBRAH

IRBALRARAE S (SEE 99.5%) . 3,5- SR MAR i
(4 ¥ 99.9%, [ Dr Ehrenstorfer A ®)); ZE. ZRZ g

(fagkal, HE CNW Technologies GmbH 23 H]); S ALHN(4
Mrag, bR ).

IR AR ERE £ (1000 mg/L): HERHFREGE & 1Y
IR ERABREY) TR 0.001 g), I ZBRZBEBCH Mk
J£4 1000 mg/L AR HERG TR, BRI E T-18 °CrKFEH
TRAF, 3,5- R bR b A 25 VA A T o1 ) 2995 TR AR«
1.2 LI E
121 £ R

FREL 2 g iFEF 50 mL .08, JilA 10 mL /K, &
#E 1 min JB4J)5, A 10 mL 251 10 g 5465, IRE3
Al B TR AR IR 15 min, LA 10000 r/min 2.0
5min, ZAMIER 2 mL FIERIRAEEL 1 mL, BAEHE S mL
R ES 1 mL, TR,
122 # 4

#1.2.1 ST GT m-PFC skt B SPE 4, 2%
P HEBZEFT (1~1.5 sAMTEE), WETIER, T 35 CKEBT
RRZEET, HZBRZERERZE 1.0 mL, TAREREE
it 0.22 pm JEMEE TR, AR GRS -SRI A
17531 -
123 AtEEsitt

{6, 3% 45 : Agilent DB-5MS E 40 4 £ (0.25 mmx
0.25 pm, 30 m)sPEREA Y3, HREER)Y: PIIA IR
70 °C{#:4F 1.5 min, Ll 10 °C/min #HF T+ E 160 °C, T
20 °C/min F+ % 280 °C, f£F 5.0 min, & iz 17 H}[A]
30.0 min; FEAE DR A 270 °C; R AR (4 E
99.999%), Witk 1.2 mL/min; JEFERIZ: TR 43 i dERE
PEFERE: 1.0 uL; B AER A : 5 min.
1.2.4 JRigdtt

B 1R M T2 7 (electron impact ion source, EI);
BRI 230 °C; HESHER: 70 eV; HARi X EE
B F Wi (single ion monitoring, SIM), BEEE T (*NE
) 212%/198/285(LIH HE I A, 161%/163/134(3,5-
TSR

2 HERE5HH

2.1 SEZREFRNANHEIERE

ARG T A 224k 5 2. (graphitized carbon black,
GCB)#:(250 mg/3 mL), " PEEfLAH(ALOs, 1g/3 mL),
PSA(primary secondary amine, PSA)#E(200 mg/3 mL) I
m-PFC Py g1 BIFE X 4 Ff SPE HEEF TR S 5286t bb o
W GCB #:, HPEEALERFEAT PSA H4r 51 4 mL Z A5
b2 )5, A 100 uL 4 1.00 mg/L [ 2K EAZA A 3, 5-—
FARPR AR, 43 1. 2. 3. 4. SmL ZH5UE,
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WOAER LR, B AR EIET, HCROBERSE
1 mL, i 0.22 pL AHLALIER, EHLINE . m-PFC HAT
FUEAL Ve, B HAE m-PFC #: F A 1 mL 49 100 ng/mL
W CIFZFIA 3,5- R BIR B AR AT, Ze sl
FEFF(1~1.5 o/ % UR), PR, HERARZET,
ZMRZBEERZ 1 mL, i 022 pL AHLSALIERE, EALI
FEo GCB A, HPERALAER PSA AES200 25 Ak i
g1, 2.
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Fig.l1 SPE elution curve of 3,5-dichloroaniline(n=3)
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Fig.2 SPE elution curve of vinclozolin(n=3)

WA EE Y SPE AW R SL B v UL, TR A BRI
WL LA b 3 Fh SPE /MEMRFG, BEIREFIY 2 mL 58
BLBEN, AR RS AR Sl b IR TR R 3,5- 44
ARSI UEV W [ S35 51 R 83.8%F1 80.2%; TiZ:
GCB AL FE S SRR AR, HA 67.7%F1 79.5%; %4
PSA FEHEAR L 5 295 TR AZ R [N 000 43 =5 127.8% 6
M4 m-PFC LI R TR AR 3,5- — GRMR A hr e
TR NSRS AE S 108.8%M1 92.3%, X HL LA B, H
Ao AL SS AR I m-PFC KR (9 [l i 2 3k 3] GB/T
27404—2008 (2565 B ARG B BRAL A ) X5
B MIER . T m-PFC SPE f A IS IL AR, Tt g
e O AT 2 B A e A, RO 24 i Ak 3L g s ) R 25 B

EATALEE %%, H m-PFC SPE FEX 2% - ISR X
KA I ILRAA W B EEUER ., SRa %8, AR
m-PFC SPE #:1E Ry 5 343 i e fb /N

2.2 EZEFAMEYEILE

AR AT P YA ARSI m-PFC SPE #EXT T 450
FIABUR 1 PRl A 2% i JoR A v AR R . BRI 2 g RS &2
0.01 )& AIBHUR 25 IIAFET 50 mL 208, AR
JER 1 mg/L BIFRERI 100 pL, $2BCEFRIF 1.2.1, $LBOR
A3 S P A AR T m-PFC SPE FE#EF T AL XS H AT . 26
AR RS R LR B B 1 mL BWERTE
TIPSR A, T 4 mL Z IR BRI, WSCAE BRI,
35 CARBARZEIET, HZMROEBMEHERE 1 mL,
0.22 pm JEREFUEREH, A GC-MS #4750 5 E
I mL 35 F m-PFC #Erb, #4ER 1.2.2,

SEIGAE SRR ITRNKEN 100 ng/mL AZEIHHEES, 285h
PEEARARR G, ZErh 3, 5- SRR IR R 92.2%, K
WO 3,5- R A 205 TR B TRTIBCR R 115.1% 1
118.3%, £54r GB/T 27404—2008 SZHBR; (HASMth 26
BRI EICEH RAT 49.9%, AFESEIER. % m-PFC
SPE ik, ZnirriE) 3,5- SR 207 B AR Y Rl R
G3R 98.0%F1 107.0%, HHUB I 3,5- SR 2 I 1A
KA ES 2R 103.2%F0 111.3%, IFFESCIssRk . BAMT
TEE LI m-PFC SPE HEALFIR AORESHZLIE I s, 254
&, RISz m-PFC SPE AEVE N A RO Wi
SR BL T SPE A, Rk SE SR UL 3 4,
2.3 EFRMMAYHR

F T A RIBRABORY X PRI S SE T LR 2%, FERiTAb B
e AVFZ T, SEURBIERROY .. HZRZ
T R P AR o LA B 2RI T [T e S 7 s, &
IR VRZRIFN 3,5- R ek B3 022 (e HH ol b =, i RS
FIRE b e R EC AR ARl e e Toe &, [BICRAE IR
WYL Z N B, T IHBREEFN 19T, A7k AL
Jr s FIRE S SE AN AR HE BBC AR e 1A I Salb A T ik
24 ZMXRSEEMR

TE 1.2.3 Fl 1.2.4 B SIFTS, FIZS BT RE B i e
YIS 20, 50, 100, 150, 200 ng/mL Y 254 A% F)
Al 3,5- AW IR A bR o TR AT LML, DU
W (X, ng/mL)JBARKR, WERIFR Y P\ AebRghildniEih
2k, SREIZPERIH R, BRILE 1, RBXRRZTE
20~200 ng/mL JEFEINLEER R RAF, HICRE r* 298
0.9997 1 0.9998, FF4 4307 8k . & fEBR(the limit of
quantification, LOQ)LA 10 {55 A& HL(S/IN) K, &
IR AN 3,5- ZSRBAE AT R A 2 BR A 0.33 mg/ke,
TEBHUN A 12 RN 0.07 mg/kg.
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Fig.3 Chromatogram of tea spiked with standards by using neutral alumina SPE column
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Fig.4 Chromatogram of tea spiked with standards by using m-PFC SPE column

R1 ZHEZAREREY 35-— SR RITERBRNEEXR
Table 1 Linear relationship between vinclozolin and 3,
5-dichloroaniline

FRUEE TR Lk LPEXRR P
3,5- AR Y=36.63X+245.5 0.9997
A% A Y=12.25X+62.00 0.9998

25 [ERERSHEEE

SR HAS I FIBRAURE S 1.2.1 4%, FRER 2 oCKSH
0.0 g)BIRIFES,, A FIEIN 3 AR K 205 TH A )
M 35-TERMR G AR R, FEAP A K-
0.1.0.5.1 mg/kg, B HEMAKFEH 0.02.0.5. 1 mg/ke,
FEATT W A AFIEA TR ORIk, AL E AR i
B OIBEAZR 3,5- EREN SR, BNRINREER
ME 6 UK, T AR B R UK % JE (relative  standard
deviation, RSD), ME 45 WL 2, FEASHFIBURURY X W Al

FER NG 2 PR 3 FREE, IR0 IR
A 3,5- ZEIRME R INFR I E Dl 83.3%~90.8%, RSD
1.12%~8.11%, BB h S B A 3,5- S e 1
FRIE RN 86.5%~93.5%, RSD K 1.90%~4.16%, 44
GB/T 27404—2008 35K .

2.6 SERRHESAAYNZE

FHAS 7 460 7 7 7 M 7T AR 52 T 3 b BERLI 3K 1 4%
RIS BRE AR 4% 6 1S, S5 R 12 MEM R 216 H
KRN 3,5- @AM ARG H
3 #Fit5iTie

AWFFEHESL T GC/MS Il 5E 2% MRS Fh i 2 B T
MR A 3,5- —SORMR B E Rt k. OBH

KRR 3,5- @AM R E R 0.33 mg/kg, 7
AR A 2 R BR  0.07 mg/kg. AST5 A m-PFC His
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Table 2 Recoveries and RSDs of vinclozolin and 3,5-dichloroaniline(n=6)

I A 5-GR N
R ISR /(mg/kg)
SEF5 TR 2% RSD/% S TR % RSD/%
0.1 83.5 8.11 84.6 4.67
At 0.5 83.3 3.19 85.9 1.12
1 90.8 4.14 89.6 5.00
0.02 86.5 2.71 87.2 1.90
BB 0.5 88.9 3.83 87.9 4.16
1 90.3 3.52 93.5 2.44
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