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m R BN ER-SEEEENENERF
3MRAFHHE
W, KA, KM, 2 548

R KFREBFRRFE/ FERERFRHFTRELELE/
RFMmIE BFAEHE TS LT, KX 430070

ES

Sh g /NG BRI AR 245 AR 2555 B KT SRR T A3 5 060 15 PR [T AR f A U AR A 5

FEIE, 3 AR AN /N S b SRR 25 CET B T AL ORI SgU U ) EA T 130 PARCSR AR FIE B 5 , WF 58/ A 3
HAR 2 B B SRR AR AT R o S5 RO IR RN 5 VR R R PR B LRI R P RE A ik 3 Rk
2 Sk 5 i 245 07 32 RO WA AR 24 A AL, I TRTBEE 245 1, /) XT3 AR 24 1 W MAGHE A B pR 5 B SR O e e R
LA, 13507 3R/ S AR 28 T A AR R B D 2 B 5 SR I RO A 245 14 KAt AT — 2 B0, I B o
T TR T B A R R AN K TR it A S % R SE R USRI BRI o EORARIA 3B R R AR E
V22, SHUIBTE 4 “CAMF T BORE VR Bl , BEPE AR IR A 4 CAR T 4 LU ACRRE

KA
FESHES TS207.5'3  XEHRIREG A

/N ZE (Brassica chinensis 1..) & — M EFR E T
12 PP AR R 2R B S o T T T S A T AR A
30%6~40% . FERMRE ISR, A% RO S AL
VR TR NP N E S (BN TS0 g
2l AR 24 DA i B 3 rh AR 24 5k B R, AN
R N fd e . 9, s o i S HAR S R AT 175
O HFARRAE T2 P8 U P T L e R A T ) B B
T AR KRB T s S BRST IR G R 7 X
SEIREEAT RN/ 1 34 24 5% B A5 e AT LA 5 3L,
it FHAR 247 , AT AR 245 1) 8% B 7K L N SIS A e XU AT 3R
S5 AU

A 25 5% B2 43 AT 38 H AL AR R i A RS ER I E 2
AR, Ho R R A OGP IR N
B it b 52 ORI A H AR 5[] i S S AR o
T A b A B e A3 B 4G SR A TR PR RORG
B o AR GERIRE i A T vk G A AR BRI A A IR
SRR, ARG AT AR oy B R aliAl A o AR
FERF HL 2% ) 0 AR L RENAVIER . REEN
o, IR BEAE i 1] £ T 1 AR AR SRR Y, TE Tk R

Wik H . 2022-05-20

B R EAR AR SR QIR s /NS R IR B A
XEHS  1000-2421(2022)05-0248-09

3 W W 52 2 A= R rh B B W 0 S S AR A, 7R A I
T AT REIE 2P Ok BOH K A TSR

PEAESE  WF 0 H AR ) T 15 A TR R A Y
FE T TAL BB R o T A% [ AR 12K B (in vivo solid-
phase microextraction, in vivo SPME) $ A4 £ %
FE AR I R AR FNHERE R — K, RV IRE B R T
A Wy A 2T AN 2 B A5, AT DA S AR A A
WP BT R W I v R & 2 R R I
T B A NI P o i) sh A2 A AE O . T
FE b1z 5 AU A0 B8, AT DL A S o DR i 23 A
s, DT B G M SR A A R G R LSS D
Lendor %R FHRAR (3% -5 1% 45 A AR 4L 24 ik
K ERIET )G 1 h 52 e He SRR SE T 5 5 7428
Ak, AT FH [ AR o 26 PR 1 %) B 2 sh W A T AR SR 5
FEAH R M X AT R A, 45 R A AE K ERAE T fS
30 min st £8fb 2 & AR AR A, HIBE S ST B[]
it 25224k

MG LI RAE B A AT A OE BT T
AR 1 R fR AR - 83 5125 (im wivo SPME/GC)
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i 2 L P AR A IO 3 75125 (direct immer-
sion solid-phase microextraction/gas chromatography,
DI-SPME/GC)#E47 % LBk , % /N F1 3 FH Y 3
Fhfe 25 CE B 27 SE ORI URUNS ) R4 T M o i, R
AN [R) BRI IR 22 X0 /0N SR v 3 g 24 71 B 3l ) 2 19
SR, DL BN [ AR 245 7 /) P 3 AT PR AL Hh A e e
BRI i, LASH) by 40 0% A e o 245 1) R B ) e
IEAT AR AR MR 7

1 #RIEFE

1.1 MRS

1) /N 3% (Brassica chinensis L.) F 7 Wy B VL 75
i 3 SR b 20, bR 7R R R R G IR A A Y 2 Ah
D R KA 3~4 Rt WA
B B 7% BB 8 37 L AR A Th Ak 2k 8, 1~2
JAJG TR WA 2, IF e il

2) FEN . W N L S A 2 A A Ak
PR A BRA L B b el . w5 H K 38 i 4l
Ko MELRZEHIE (752 AT R 7)) W B # T
IRIBA T AT RS W), B FEMARHE S (99 26) AR
HEAH (99200 A _EEFTRE T A AR A A PR A F o
1.2 (=F5i&EHE

GC-8850 B AH €7 3% A3 i (L 7~ 41l 20 AG 00 45
ECD), L Z< & R S {6 TATBRZ ) s GC-8850 £ 51X
ARERE TARSS WA B TR IRA R 5 SE-
54 BAIEHFE(30 m X 0.32 mm X 0.25 um) , 22 R}
GRSMBHEABRAF]; CT-1 A A S A, 1K
DURFAE FAL S AT B2 7] 5 A il SPME T4 358 pm HY
FEVIRIR - M FER -N- I Mg e AL 531 i
# Pk (methacrylic acid-divinylbenzene-N-vinyl pyrro-
lirodone(@mesoporous MAA-o-
DVB-co-NVP@MCM-41)Z7% k[ 6 ] il 4 .

DL gl A A 80, i 1.0 mL/min, 25 X,
0.095 MPa, 7, 0.065 MPa, FEIX <, 0.075 MPa, 43-ii
HERE P HE o 40 1, HU 3 0.5 nA o AT : W0 4R TR
100 °C, LA 20 °C/min FHid 2 180 °C, LA 10 °C/min F+-&
% 240 °C,5 “C/min F+ & 260 °C, #4510 min, 2P 44
o UERE TR 280 °C, ECD A I #% 3 290 °C.,

1.3 KWH=*E

D/NASEMEZS . A RIEARZS (750 rHBHRR])
F5 18 124 000 14 He 451 5t 7K Te ) 73 9, 7 ST 9t L
et AR 4 ot T 1) 0B B VR 50 pg/mL VAR, T
NS R ) ) N N (S Wse sP RN E B2

molecular sieve,

TR TG, S 4 50 o A

2)DI-SPME #:1E . #ERAREL— & ' 1/ N SE,
PIBE, ¥ FRORMR BT & FE 12 3as a2k, AR BEHLFT
Ko 7810 g/NASRAIFE PN 50 pL R 2R bR CH
7 0.5 mg/mL  #FEH 1 mg/mL  FRHNE 1 mg/mL),
T S35 FE 15 min {4, 4 “CuRFE i E 12 he BL10 gL
B IIAR AT 43255 2 10 mL 26 BUB N ARE T, 36
B . #E 1 200 r/min B FEPEH R 60 (CHEEL 40
min. AEHTE R, B ARGk T Atk PG
5 s, 885 T 280 “CHY GC ZEFE I I 10 min, i W 5¢
EeJ DLW - R (R FR L 12 D IR S AP 1 min,
FRAT H To A AR . K A2 BCK 7E 280 “Cf % 5 min,
BEHT N —

3)in vivo SPME#4E . 1 el 22 BvE etk
WANAZEZERA 2 eon AT T AL, 38 0 4T
¥ Z AL 3T 1 MAA~o-DVB-o-NVP@MCM-41 £ Ht
AT A USETT AP /N LP . AEE— BER E) I, 3R
FECL % BRI RS A TS 8T
EAT VKR PR 2 v TG R [ S50 2 e A-18 °C
UKFEAFIIC, R PERE AT IO T8 4tk i PRGHEEVE 2 s, fff
FH T A 4R 2 e 1 A5 Sk 2 1A B2 /K | B 7E
290 °C GC HEAE T f# W2 10 min. fifg Wi Ji fefF F AP -
PR (AR EE 1 1) R A9 7035 Uk 1 min, 08 FH#EAT
ERIRA BRI TN OB R R R, R R TR
280 “C'F &4k 5 min, RIWTHEFT R — R AEHL .

4) SRR HCRAC Y . AR R B
i AR R R B2 C, A% 48 1Y B 4% SPMEE/GC-ECD
SRAS A IS SRR IS o BT i A B (T i) R 570 vk
JIE (b VA R, B LA GIC A 42 o) s o it 2% T
SE) SRR (EVAT, ARYE IR EE , iT LCRASE AR
FEHR R, P HRE A S e e B

CO:ITJ (1)

1.4 FAEXBEGT/NEZHRGEBRIEIZIT

Fie FRARSC 137 KB 47 1) 100 mL R 2R A
WO 2 K6/ NS IEA T o 24 ), 43 e A ZE A
PH G B 59 4 12 o4 B il KUAL , PR 2 )5 2,612,
24.36.48.60.72 F196 h AT o BRREUN R
FR 3450 43 A 9 34 s TIPSR R 34 AT, SR
BF ]2 20 min, PEIEPARATE J5 0 26 BG4 0] 52 55 235 4
Mo 43 BR H /N ST G BN JE G BR A T B T8 A
Hi 2 AN ol . /R B — R 2 R R v
RV B 2R FH— B 8l g 24 7 BTSR[] B ] 4530 i >f
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S

T (2,)1%
1.5 AEREET/NAENRGREMBLKRIZIT

Fie ARSI 137074 W L 47 1) 100 mL AR 25 1R
BT 3 /N A SEHEATIEZY , 43 ) E AE 40,25 F
8 CTF,Thizh)52.6.12.24.32.36.48.60.72 196 h
1.6 AEBEFAXT/NMEEHRAMEBRIZIT

KRB AT 1 d K/ SRR R A -3
W HEE TR AR R ARG RBE RN T &SR
WK RT3, 24 WG RS TP I AR ZH IR
BV, G FR rh AhR 24 BT Rk B 44 R 10 pg/mlLL,
XF HEZH /N SR AE A AR AE N 3 5 W i /K Th 5 557
PROCEAR S iAW fh . 53 07/ SR 2 57 T IR i
W Y 12,24 .36 .48 1 72 h il 42 il ik =25 vp Al R 24
W . FRER 72 h SRR R RS B 5 — A InAn R
B IR T AT R A, Z 5 B 12 hoR A
in vivo SPME/GC 1 BRI I 25 v 3FPA 25 VR L
HERBZ R,

5507 A AR RS AP IR [F A SCU LS, R
AT o XF e 2 Bh IR T AN SRR 3 A 2 1 I
WSO i 15 100 o
1.7 AREEGRE T RE/NEEHRAERIRE
it

4 BE 47 19 100 mL (A 4R 25 TR & 1 W4 BRAR SC
“L3"HITIE XS /N SEHEATIE Y, 24 24 h 5 SR A I
A RS2 2, 20 AR H R (20 O IR AR IR (4 °C) It
S, RN R P A A 12,24 .36.48.72.,96 120 Al
168 /INAf 47 B A7 (361 AH 3 26 BOR A, 82 4E ] in vivo
SPME. R¥EJG , Z Bk 52 BVR A GC #E#f 1 ik 17
itRille
1.8 HIEAE

IS WRAE UL, 2428 3 YR /Y7 241 .
Hdi b B % H Excel F1 SPSS 26 #4447 2304, 2 K
K H Origin 2018 A H At . R ANOVA #4775 2%
I3, SE M E W LSD, a=0.05,

2 FERS5HMH

21 EELEREGHITMER

3 3o A ] — R A Sk A X 3 A v R A AR R
ARTR] IR e B 14 70N SR il Ay g T AL, A9 20 12
24,3954 TS IZEIEE R & 1 PR, 26 B T AR
A /N BE W Bl AR AR 75 E A W R
B, AN TR AR QR Bl 25 R T s 3 k22 59 0 dr b mT A

B IR AHC NT LR 5 % B S i i o T 1
TS LA L, BA B Al 5 i, ] T SR
xRl

2.5x10"-

J12
b2}
2.0x10'F § ?7§ 22
3 N 7 s
_;i 1.5x10" /2§ §§ "
s n "
R R e
& 1.0x10 %\ %\ %
N N .
) N\ A\ %
0.5x10'} %\ %\ %
N B\ B
- .
o.oLL - § - &
Chl (')_rl ()ﬁ f]l onil  C h;itf;};f f:f 08 ﬁ;‘i?ﬁ]

424 Pesticides
E1 MAA-co-DVB-co-NVP@MCM-41 ZEX L
TENBFPHERRE
Fig.1 The used times of MAA-co-DVB-co-
NVP @MCM-41 fiber in pakchoi

2.2 3MRAGHIEERFEEE
H1 T SPME & —Ffidf 58 A AR AEHUR =
PR 8 i B JE /N T At AR, ELR A I )R, DA it i
Jot R A TR 23 M ) A /D SR S R R H AR
Hr¥y 9 B T LAGRFE AN S . PRI, 75 15 7 SPMEE 2R
R P38 e T AR A I/ ORE 3 J5 ik (DI
SPME/GC) MRtk AR 25 &t Coo MR RAEH R
AR (DR TIHRRHEERE R, GUR LKL,
F1 3FRAENBRPWFEEREEE
Table 1 in vivo sampling rates of three

pesticides in pakchoi

3BT Analyte Co/(pg/g) R./(mg/min)
B Chlorothalonil 1.541-0.100 0.179+0.010
AL Chlorpyrifos 0.742-+0.020 0.19540.006
SR Fipronil 0.631+0.041 0.35740.027

2.3 AR A ERIT LIENER

W 34515 e LT 53 in vivo SPME/GC J5 ¥ HY
G R (LOD) , 105545 B He 3157 2 B BR (LOQ) ™7
/NEL SR E T B SR A R A9 LOD 43
1.28.0.37 #10.19 pg/kg, L LOQ 437 4 4.27 . 1.23 Fil
0.63 pg/kgo ZITERABARARIFR , uE B 2 A
B W R, Bl T & 2 E K hn e A 2
(%) 5 R Bk BR PR £ B (A T3 5 000 pg/kg #4820
png/kg M HUE 20 pg/kg) , BEME T /& K oK o 42
I i) RSDs {8 (3.61%~11.94% ) % H in vivo SPME
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KA IE R E G BT . 4 in vivo SPME/GC il
D51 5 SCHR R I J iE HEA TR B, S SR SR 2 T
in vivo SPME 4 R A% T QUEChERs LLE DL & f1
S AOCRIN SRR REEE S, HA
o 2L e AT AL B AR TSR T AR BERER AR ; ]
A AT 3252 19 RSD, vk RS 2% 8 R 4f . a5 DI-
SPME/GC F i b8, 8k T in vivo SPME/GC
T5 B R 1

16 W I 3k A% o, [W 2R H i vivo SPME . DI-

SPME 2 Fft 7 VL D 2 /N (SR Ae 2 3 i, ik 3 i
N 2P TR AE R/ N S AR 25 B AR, BRI i vi-
vo SPME HAT RAFITERRPERI AT 71 o LA %0k
R TR A3, e DISSPME/GC ¥: L) B A£5¢
(1 LE/GCEHE i BT sl sk,

2 K in vivo SPME/GC J7 3 I 5 /N 11 3% 3
T e 25 19 SR 3 B . B 20T L % iR
/N SRR [ T v B 1) 3 R R 25 Rk s B
BAVR ARG H BRI v 1) R BRE

R2 AFERSHEHMSOEKR KA EX L

Table 2 Comparison of the proposed method with other methods reported in literature for determination of pesticides

K HiBR/

SEHERR/

AR o o

Tk 95 S3HTH) 275 3Lk
ki k =/ Y
Method Matrix Analyte (ug/kg) (ug/kg) E/% Reference
LOD/ LOQ RSD
A BRI T R PO ZIE 7 WE SR A e
Graphene quantum dot #JI. Cucumber Carbendazim, acetamiprid, 0.28 — — [10]
fluorescence detection chlorpyrifos
QuEchERs-HPLC-MS/ 5o RSN KA . .
I Tea L . . . . .30~4.
MS AN Tea Fipronil and its metabolites 0-30 1.0 1.30~4.60 (1]
PNEE= A e RESLIR T A 6 R 2y
LLE-GC/ECD Chinese cabbage and other 5 Chlorpyrifos, chlorothalonil and — 10 1.00~14.00 [12]
kinds of vegetables other 4 pesticides
. - WA SFhEE R
QUE(/hFRS GC/ Spinach and other 4 kinds of S AL Fipronil 0.20~0.30 1.0 2.20~7.60 [13]
NICI-MS
vegetables
in vivo SPME/ TEALI T T SRR ENIE
) GC-ECD /WA ZE Pakchoi Chlorpyrifos, chlorothalonil and ~ 0.19~1.28  0.63~4.27  3.61~11.94 This
’ fipronil study
&3 invivo SPME F1 DI-SPME 7£ 77 6] 5 i [8] U E B /N B3 PR A & E X e
Table 3 Comparison of the content of 3 pesticides in pakchoi obtained by in vivo SPME and
DI-SPME at different monitoring time pg/g
AT Analyte J5¥: Method 24 h 48 h 216 h
N in vivo SPME 1.4540.05b 5.77+0.22a 1.5240.07b
Chlorothalonil DI-SPME 1.454+0.11b 5.7940.07a 1.5240.20b
A in vivo SPME 2.8840.06b 4.19+0.07a 1.50-£0.02¢
Chlorpyrifos DI-SPME 2.880.17b 4.184-0.02a 1.50+0.10¢
T in vivo SPME 0.49-0.01b 2.50+0.25a 0.61£0.03b
Fipronil DI-SPME 0.50+0.01b 2.52+0.14a 0.60+0.03b

T AR PR A A AL L 2 o] 25 5 00 i 122 5% . FIA]. Note: Different letters represent significant differences of results between

different treatment groups. The same as below.

24

bR P OIN = E )i oAl
3 in vivo SPME KA 5 13 i /N FH 2243 5]

JE TR % o G 2 AR 2R R0 ith 2 07 e (R® 13 el

70.927 6~0.986 1) 152 &1 75 5 W 55 U 7F

% P B 0 XA R AR A 24 R A5 3 i
k. B3I, /NSNS T 3 e 24 (1 W W 4 7
24 h INIE B KAH , AN T A T RESE IR 9
MR R &5 0.13.0.71 1 1.11 pg/g, EM
ZMF T B S &9 0.10,0.75 F11.69 pg/g. =2

NG I AR 4 5 14.35.2.23 A
15.36 d; 7€ % A0 5 % BRS04 9 f 21 52 W1 23 0 o
1.63.0.27 #10.78 do 5 RFEW], 3R R GTEIREDEIR
SAE T I R R T E N AR T AN
(18 40 BT 52 ' WS T AN [+, 980 ER I 52 016 IR Tl e K
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200F E2a
o [EREpE) Chlorpyrifos ,
E«c 180 Chlorothalonil Ji L
c Fipronil
=
Y 160
£ !
> 140F
E
120F

1005 5 10 15 30
IS [[]/min Time

Cl: 1 1% 0.147 pg/g, T LM 0.324 pg/g, TR AU 0.442 pe/g;
C2: [ #15 0.931 pg/g, TE4E M 0.575 pg/g, . 4L 0.986 ng/g.
Cl: Chlorothalonil 0.147 pg/g, chlorpyrifos 0.324 pg/g, fipronil
0.442 pg/g; C2:Chlorothalonil 0.931 pg/g, chlorpyrifos 0.575 pg/g,
fipronil 0.986 pg/g.

B2 /MEFRIHRARBHSHEBILE
Fig.2 GC chromatogram of 3 pesticides in pakchoi

25 REXNERRAEBEHRN

Kl 4 R in vivo SPME SR J5 2k 15 /)N 1 3243531
15 8. 25 F140 “CF A28 By W e 55 11 A i £, 23 0 4540
T AT BRKEE IR S RTINS 3
FAe 25 BEff 2 . 8 'CTF H PV B JE IR SRR G
() fc e o B0 ) 3.68.,0.59 F14.08 pg/g, 25 CHYfie
A 3.12.,0.99 F11.69 pg/g,40 CHIE E

e .~ 0.12
—&— 77 Chlorothalonil <
—e— R AL I Chlorpyrifos =
—a— G Fipronil c3 0.10]
i
2.0 !
=3
1.8 =

1.6

=
i/ g/g) Content
(=]

ll\l‘l‘llﬁd Time o
3
Fig.3

1 2R A T UL, 5d i K as A 2 14 7 SCEAT

25, HRIETEML 25 )5 45 1 RAE 2L & & KT i1
(Y, 28 i — BOnf a) A B % e, TR BRER 1955 8 SR T
e TR AR o TR S T S 24 S
PRI T I 1T B AR 1 R R TR AL 5 8 KA
TEEER Y, Ul B R T S A 5 Ak B A /N SR R
PRAL o T 0 R S R 3 e 7K bt 24 1) 253 %
o T A L ek P S G i 24 B e TR S i

e
D

B350 1.00,0.30 F11.43 pg/g, 6 BB R, e K 5%
Mo msit, B LM amE rBm(R N
0.919 8~0.975 0) 43 B A V& £E 8.25 F140 ‘CF I IH
il 2 5 11 43 )k 4.11,0.46 F10.45 d ; 75 5 W54 01 1
2 3 43 ) A 2.66 . 1.90 1 0.51 d 5 560U B4 7 i 2
IR 4.97 4.07 F12.83d. 25K, 3FIALTE/N
1 S8 1 2 e 1 85 I L 10 TP o T 4 R R
Rof e A BT
2.6 AREFFRNAFERRGHRIS EHE
S RT DA 78 3 0 20 i i 1 s i i
255 BEALIAE 1.5 d JR iR B B i % & 6.15 pg/g, | A
THAECRUBTESS 2 Kk B & & & 5.77 M 2.51 pg/g,
ZJa bR . KBS D7 R K s n 3 A
G TENE 3.5 Rik B iy & 2 0.37.0.44 F10.51 pg/g,
U W38 2o i TG 7 2, /0N SR 3 A 247 Ay i A i
RCPL, H R RSO S S e R U
T39I 0.45.0.66 F10.22 d, T K 15 75 20 F 014
2 43 5 2.51,0.80 A1 4.07 d, BB £ 8% I X i
NI SR it o3 bR B Dy U

—— 1A i Chlorothalonil

—e— 1 AL Chlorpyrifos 0.14
—a— G UG Fipronil % 0.134
2 012
1.2r S 011
=5
<= 010
g 10 2 009
E Iz 0.08
S 08 & 007
&0
B 5 0.6k 0.06 % ) 3 :
t’i [ i]/d Time
ﬂﬂ 0.4}
0.2f 1
I'FH—._-_= -
1 1 1 1 1 1 1 1
O'CO 1 2 3 4 5 6 7 8

IS )/d Time

EEEERERAFEIIRRT(B/INAERRGHEE BT %
in vivo SPME tracing of pesticides in indoor (A) and outdoor (B) pakchoi

1o 2R AR A I 25 SR B 24 AN [ AR Ak, AT
LR P S A8 T AR R N R AR A
2.7 MEOREX R EBHRM

Pl 6 2 [ AL SPME Wil /N 1 35 3 50 AL 4U 4 i
(4 °C) FIE Ik (20 °C) W50 BE A5 1 A 24 i W e 5 7
i 10 2, SR TR R X 3 A 24 I AR G B )
4°CF A TH I S8 WA O 0 B i ik
39.97 . 4.45 F1 2.75 pg/g, 25 ‘CHY B 5 & & 70 9 K
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g = 1.2
—a— 17 7rf Chlorothalonil <
—e— AR Chlorpyrifos £ 1.1
—a— GO Fipronil : 1.0
o0
1.6 —a— [ #7 Chlorothalonil 35k o 0.9
) —e— {EFEWE Chlorpyrifos o \3 0.8
) 1.4 —a— LN Fipronil 30 - 07
g 12 3z 0 2 4 6
£ = 25 I f)/d Time
S o S
A = I
% ES
3z 0.8 3
2', 0.6 2::
0.4+
0-2 I 1 1 1 1
3 7 6 3 0 2 4 6 8
it [i)/d Time f1)/d Time
—a— [T A7 Chlorothalonil E 0.65
—e— AR Chlorpyrifos g 0.60]
—a— G Fipronil < 0.55
- = 0.5
4.5r * 045
4.0F = 040
- r “=0.35
; 3.5k &1 0 2 4 6 8
g 3‘0' I ]/d Time
( \:2 2.5
2 20
2:: 1‘5_
1.()_ 3 i
0.5p-5% 5o o
0 2 6 8
I i)/d Time
B4 FEEGEER40 TA).25 TBYFI8 CC) T /INA KR Z FER 8 31k H &k
Fig.4 in vivo SPME tracing of pesticides in pakchoi at 40 T (A) , 25C (B) and 8 T (C)
0.6 —=— [T Chlorothalonil
- = il i
7 —a— 7 #7i Chlorothalonil I E%E C.hlorpts rifos
= . U Fipronil
6k —e— T AL Chlorpyrifos 0.5
_ —a— G Fipronil =
§ sr z
g s
:. S
= T &0
AT B E
2 3 =
1 -
% T 2 3 4 5 6 7 8 09 0 1 2 3 4 5 6 7 8 09
I5F)/d Time I5FA)/d Time
B5 JEEIBERTEEAFIKEE (B AR T/NE AR RIBUH# i &
Fig.5 in vivo SPME tracing of pesticides in pakchoi by soil culturing (A) and hydroponics (B)

100.04.5.46 F113.94 pg/g.

H L6 7T UL, P R T R B R A [ Ui BT A
AR 2 AR K, i 2h 24 h S SRR /N 1 3R AT
B A — 2 B Y A B TRV [A] 2 457 2 b g i

WSCHE AR AR P T RCSEU G ELAT T B IR BEAS Tk
YED RO FER AL S BEAh i it IR et f A il
LR ITFE (R 0.847 2~0.985 6) 133 1 I 16 4 “CHI
20 “CF By I8 i £ 19143 1 Ry 3.66 F113.75 d 5 B SLI
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Table 4 Distribution of three pesticides in pakchoi by two application methods

1g/g

% 1K Istday

%5 8K Sth day

J1% Methods ST Analyte

25 stem - leaf 2% stem - leaf
. ‘B i Chlorothalonil 0.28140.001a 0.05740.003b 0.281+0.006a 0.399-+0.001a
7] w R
K . 4L Chlorpyrifos 0.325740.003a 0.02140.002b 0.3110.001a 0.24740.003a
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Determination of three pesticides residue in pakchoi with in vivo
solid-phase microextraction-gas chromatography

SUN Xin,ZHANG Dan, ZHANG Xiaofan, LI Xiujuan

College of Food Science and Technology, Huazhong Agricultural University/
Key Laboratory of Environment Correlative Dietology, Ministry of Education/
Hubei Province Key Laboratory of Fruit & Vegetable Processing & Quality Control,

Wuhan 430070, China

Abstract Three pesticides including chlorothalonil, chlorpyrifos and fipronil in pakchoi were sampled
and determined quantitatively by sampling rate calibrated in vivo solid-phase microextraction-gas chromatog-
raphy. The environmental behavior of pesticides including absorption, enrichment and dissipation in pakchoi
were studied. The results showed that the /17 vivo detection method was accurate, sensitive, fast and conve-
nient. Both light and temperature promoted the degradation of three pesticides in pakchoi. The application
method affected the absorption of pesticides, and the absorption rate of the three pesticides by foliar spray-
ing of pakchoi was faster. The culture method affected the degradation of pesticides, and the rate of pesti-
cide degradation in the soil-cultured pakchoi was faster than that of the pakchoi cultured in water. Posthar-
vest storage had an effect on the degradation of pesticides. Storage temperature had little effect on the dissi-
pation rate of chlorothalonil, while low temperature inhibited the dissipation of chlorpyrifos and fipronil.
The results showed that among the three pesticides, chlorothalonil had the worst stability, fipronil had the
best stability at 4 °C, and chlorpyrifos was relatively stable at room temperature and 4 “C. It will provide an
analytical method for tracking pesticides in living plants and an insight into the environmental behavior in
complex biological systems. It will be helpful to better understand the characteristics of pesticide residues in
pakchoi and to reduce the potential health risks in human.

Keywords in vivo solid-phase microextraction; gas chromatography; pakchoi; pesticide residues;

environmental behavior; food safety
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