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WE N T IF AR R R A 3RS 5 AE 25 A 73 2E B (solid phase microextraction, SPME) 4 )2 . 42 #F i 4
SPME SRHFEH AR 1 & e . ASBFTEIEAN 1 18 e -8 Je R — TP 6 ikt 40 ot 2 B K 7 AV A5 66 o b A 6 oA 25 1k, 1 ST T
B He SPME-"UAH @3 2 K A AR SR b A DL R 25 1 U i . 5 2R 3R B 7R AP AG 2R PR 20 S 0 U5 m ) A9 Jo 2 99K
JA49 pH % 1.84.50 ‘CZEHL 60 min BEFEHE R 1 200 r/min &M F .5 FA MBS R 2 7/E LM E N B A R AT
LMK FR LR Z0.999, KM BR H 0.002~0.046 pg/kg, MIAR EW R Fg 71.0% ~125.3% , A X b5 1R 22 9 0.5 % ~
15.6 %6 . %A IOk 76 M AR 16 4 5 5T o v DA 3% S48 7 50 A |

IR B DUAR AR AR OR IR B 5 TG AORAE : WBE-BERT ;R O Ak AU s AR

FESES 0658.2:S4817.8

[ AH f# % BU (solid phase microextraction,
SPME) ¢  Z W JH T F 85 L B2 24 12 i IF 5 55 90
. T SPME ZEHUSk Jo Ho e 8 HoAT /NI (8 T4
R OL AL HAE X T 4% G2 i A i A 3 5 9 L T Ak
) SPME %% # A8 23 XF A= W) % i 3 B ™ o £E 2 i
PERYIL0 T LA, 3l 224 Sk SPME 78 J5 A 1T 1R £
RS A A M N (NS P25 S S /N T
K 55 5 A i il R O A A kA A o R T P Y
RG34 o F0 A AR 45 Ve W ot 23 DUARAE IR )2 36
AT o R 2 BT 25 38 J AN AT 300 %) A S o 50T i 4K 4 2
3K SPME W2 B A B4 (%) 58 A 25 1 Fn b 56 i T
Pefig 0, B, IF & HAT AR AR 2 M T AR R
P HA — o B HL AR 5 B B B AR i B R
BECRE BT IR 2 L TS AR AT B Bk A N 2
& SPME 7 {if 14 43 A1 45 38 0 FH 9 B 224 50y ).
BT BN AL, Pawliszyn /N4 8 & T — F PDMS/
DVB/PDMS i BUAE Bk L % 4K B Sk 2 76 /g SR
R LS/ T O EEAE (PDMS/DVB) 2 Bk A 1
—Z R RS (PDMS) B, M T R ARGk,
ZARCL RN RIF PR T ae )1, IF A A&
SR AR OCPERELY L i K Rk E 4 L B TR A
FORED R o S A NIRRT A
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NPD) , 111 4% &7 i dr Ak T4 B3 7] N2000 8§35 41
P TAES, WL R A5 B LA R A SE-54
FANEHE (30 mX0.32 mm X 0.25 pm) , 2 hRf22
BB A RA R CH-1 maiE S k4% .CN-1
EATRR R AR CA-1 B35 ol 25 R BT
FIAR Y F A28 A FR S ] s DF-101S 59 48 #4185 35
gy 3 R A O N KR 5 A R A vl s DHG-
9123 A Y HL FAIE Y SR TR A48 . VRS 25 S I A%
AHIRAFRTG-16G BB, b % =AU BRA
A QL-861 AU 1R & v » VL I3 ¥ 1] AR DL R A %
A7 BR A &) 5 JYL-C022E AU JL BH R FE AL, JU BH A
A BRA 7] ;s Olympus TG4 W EAEINL, H A H
SPME F4# ; # ] SPME F-4% . 3% [# Supelco 2l ;
FIJH 100 pm 32 W IEREEULE (PDMS) (65 pm R —
LR A bE/ — 2 328 (PDMS/DVDB) il 85 pm B
T 2 i (PA) # B3k, 26 [ Supelco A 7], B IR
AT T Ui &1k,

DL 2l /R R, &R 0..042 MPa, & R
0.023 MPa,#:3kJE 0.05 MPa, B 0.08 MPa, A~
SRR PERE . FERE IR EE 250 °C LRI #S IR EE 270 °C,
ek 3.2 A, AR FHRFE Y VIR 120 °CL U
5°C/minFt £ 180 “C, LA 15 °C/min F £ 220 C,
45 10 min,

1.2 R F A0 AL

TR O BN 98 %6) | HY 3 X W (R
GYECR 99 %0) (FESEMR (LA BCR 99 %0) . H R R
FA RS A 5 AR WA Wl (BT i 20 80R 97.1%6) » L1 Fif
LT A AR AR A BR 2 7 5 7K et il (T o 53 50K
99 %) At mtF g A H A BR 2 w5 Y E L 9 B 34 A 3
B 2k, 16 24 42 LAk 2230500 A R | 5 SE30 FH K Rl 7808
K AN 22 (EAR 150 pm)  RIINE T5 4 8 b RHE .

F1FHT 5 B A PLEER 25 (organophospho-
rus pesticides, OPPs) [ = - 7K 73 it & % (logK.,.)
B AR K P B

HEBRARIL 5 FhARUEM 4 10 mg T 10 mL & &
W, A S EC B S E N 1.0 mg/mL BYBR TGS &
W, MIGHY FAE NPD _E i 7 {8 . B 6 AS [ e
FERR AR, BT 4 C AR

AN g R (o RN | i N oA R S
Hge b R T . BBOR & L T HL AR A5 45 A L Y
SCERE L SRR A ERRR S TR .

TG A SR A AH AR A Sy RN 2 A R T A b ok
M R 2 SR R Ml 3 B A AR ARG b T LA R 43 i

R AR A 5 R L B — s MR OPPs /K
VI 0 W A A T

Fz1 S5MOPPs MEBE-KSERBREEKPHNABE
Table 1 The octanol-water partition coefficients
and water solubility of five OPPs
- IK 4 7K H BV iR B/
Pesticid [iRE¥ (mg/L)
esticiaes
logK o Water solubility
TRk Diazinon 3.81 6.46
EE PRI
AT 8 2.86 29.36
Parathion-methyl
2 WL
AL 3.30 10.29
Fenitrothion
FEHEW Dursban 4.96 0.36
7K B B
e B % 2.70 70.07
Isocarbophos
1.3 WA *E

DR JZ ] 4. PDMS ¥ )2 1 il % = B SC ik
(26 1 BRI A B3l R R AR IF IR R AN
YU EWIZIEE N 63.0 pm; W EEM H AT T
280 ‘C#&1k 2 h,

2)SPME #:1E. B # [ #H il % B (direct im-
mersion solid phase microextraction, DI-SPME) ; it
150.0 g MABHIE T 250 mL B3R FHH . ImA — &
A AL R G bR ME I W, WA E 5 min il H 540 R
51 MU 4.5 g BTG SR 734 2 10 mL AEHUf
AR TP HE T B B, T 4 COkKF s 12 h
oA MU AR 25 5 4 o 56 5T 78 43 45 & s 3T T 2 BU,
A 4.5 g ZRIBKIFEH B E: . 7€ 1 200 r/min HiFH 3
BT . F 50 CHAEM 15 min, 8K 5B 25 Bk B 4
AFEWOR A, 8 R — 0 P R R IR B R AR 60
min; 28 B8 J5 3 FEHOCK T H B+ K (R FR LG Ry
1: DFERPREERR 10 s, TARMAIE (GO #E#
F# W 10 min; iR 56 /5 T W B = N IR R EE
1: DIRAERFIEDE 2 min, HI00 4000
T AR K A IOk BT GC HERE 1T IR 10
min, % FR 5% .

T A [T R ol A B . FH 4R s it 24 M A R 1 A K
SRR TG, 22 WSS A MG R Y
2 em, TGS L PDMS Z B0k 46 A 156 4L
W /NFL A, =R R FE L 25 min S5 R Ak
THEL : KWK (R 12 9) Pl ol 5 ok
10 s, R J5 8 FH T 24> 408 25 ISk 36 1 48 1, Bl S 7E
270 °C HEAE LR 10 min, fift 0 J5 1 R B+ PN
AERBE R 1 DA VLR FNE Y 2 min, FHBEA
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1ZA HL A JE A 4R K, 280 “C F 4L 5 min, AP
Al HEAT N IR FE B,

DIRIZZEHERE LB, TR 7K HE BT v 1 4 26
TR EZEBUPEfE L8, SPME 4% 4 . % B ] 30
min, ZBOR BE 30 °C, B FE# B2 600 r/min; IR K
Ve TREAR 6.3 pg/ke, HIEEXTEL#E 250.0 png/kg, A
YRR 62.5 pg/kg, #EFEM 3.8 pg/ke.

A) AR 2 7E A AR 3% 3 5 P ) RS e A 9E . SPMEE
25 FEHURT E] 40 min, ZEHUE B 30 °C L 3EPEEEE 600
r/min; Il BR K P A 18.8 pg/kg. HBE X B
833.3 pg/kg, A% BE G B 500.0 pg/kg, # FE B 83.3
pg/ kg, KRB 1 666.7 ng/kg.

S)FEMUAA A Ak . M ARG SR M AR K Rk
15.6 pg/kg, H 5% B B 781.3 pg/kg. A WE i
468.8 pg/kg, FEACIR 78.1 pg/kg, K MR HE 1 562.5
pg/kgo MG EETINER FT G SOR 60 43 2 B 0 B %
AIERAT A B ] 40 min, 28 HUGR 50 °C i $f o
BE 1200 r/min; IlbRK - B4 0.2 pg/kg, H 3
XA 6.3 pg/kg. AR 2.1 pg/kg, FEALWL.5
pg/kg KR BE 16.7 pg/kg. MRYE— R I bR iR
VT 2 0 R ST I A A il K 0 T AR A o il
IR, RIS B A O, 0 TR R OK, 3R W 2K L
R, 2 U3

6) U 2 M0 ZAr 1P A . B8 10 WROIE KRR
Z 5 S AEZE R K h B 4 A U4 AR X 28 U, iR AT
R s R W I i £ B GV -3 Sy T T
A KR BT 4 2R AR 25 U ] 30 min, A
BEEE 50 CL #1200 r/min; AR K. —
AR 2.8 pg/kg, FEEXT BB 83.3 pg/kg. AN UE AL B
27.8 pg/kg, TALI 19.5 pg/kg. K Wi i W 222.2
pg/ kg,

2 HRESMH

REENIERELLR

& T % -BE I PDMS, @ i PDMS,
PDMS/DVB 1 PA #& B3k i ZE Bk fg, DL 1A 1.
L AR, @ R -EE G PDMS IR 2
B b At 3 75 R 2 4. 45 B RS- IR
TRIZAR AT LLAE PDMS ¥ 2 19 B oRE 4 A i 47 8
B D) B i K URE T . DRI - S v 2 HL A AR A
() JF K I 5

22 RAEHBREERDPHBEEEAR
SRRl A N Ol 078 1 R 2] 2

2.1

5 FOPPs fEMMG R h i fe e e, WK 2. &%
PEXE 4K KB 5 Flt OPPs 7E 32 h N JEAS i 37 Fa
FE (P =>0.05) , FLFf 2 508 B 8] 04 ZE <, 2 B0 B0
BHTAR LT, T BB A 2 5 A K L R 1 4 A B A ]
1) S K T B AR R

B P A - TP DM S B AR L
Home-made sol-gel PDMS fiber
100 p.mF FIPDMSAEL 3k
100 p.m commercial PDMS fiber
€88 65 . % FIPDMS/DVBEERR L
65 wmcommercial PDMS/DVB fiber
RXR 85 | mpg A PARREL L
18x 10°k 85 mwmcommercial PA fiber
14x10°F
10x10°F

6 x10°F

2x10°F

M-
::F

6x10°F

IEE ! Peak area

4x10°H]

2x10°F

ER R R TR AR
RRRHHRRRRRRRRRRR

R
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7NN\ zen e ANEER ¢§ 2ok
T HIEM I RERE  FEMW

Diazinon Parathion- Fenitrothion Dursban
methyl

ARZG Pesticides

KEFH 4 MERKHERE N

Comparison of extraction capability

B 1
Fig.1
of four fibers with DI-SPME mode
23 EREHMRWK
DA BUR B . A BUR BE XA B0 1) 52 mi
Bl 3. BEXE 5 A OPPs Y 25 BUROR /Y 52 i 81 °F 5
BATHE K Y S B K 4 BE 2R AL (log K. ) RIS fife JiE
ML, IKIEBRBE R logK .. B2/ 75 7K 50 V8 ff i E it
KT HA OPPs, F & I B2 IF 1 A 1 KB i 28 Bk
YRR T 2 70 °C i, H AR BUSOR S B X
A RE A H TR T R 0 B W AR AR RO 2 P Y g D
FEOV B R RE, A 4 Fh OPPs 2 HUUOR Bl &
FER i T, AT e R A B AT AR K b e i
i 5 T R ) T R T A R R AR T R A
FH B0 B B 7% R A ol A RE SE G 4 AP OPPs A
A 5 J5 ) K v B T [ 9 2 R TR, 2 IR R
i 60 C , Y J X B A 2 R AR B 114 AR AL R Al I
WRBE., B, F logK., I K% it B &/
TR AR RN EESE W 2 Fh A 2, AR HUSKORAR SR A Y
Ko B ERUE S MARTE 60 C I A BUACR i
4 fH60 C I 26 HCEE M B 2% AT RE A2 60 “C A
AT RS R E BT DA IE B 50 C b s 2
B B
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@B 0h
P20 n 10x10° 6h
30x10°F N6 h %%ZE
E=i2n 5 8xi0 §§
B = N
25x 10°F o E T oox0 §
Mms2n | | FEH & \
NEZ] - \
NEX 4
£ 20x10'F %%E% g o §
= _—
= = . \
v N T /\=I’1€ 2x10 \
EZ 15x 10| == E %g;g §
= X / g 0 S
NNEZ NS
& — é§5§§5 Diazinon Dursban
10x10° | — %ssgﬁ 22k Pesticides
— KX
= /\=I’:‘1 N
— NES
sx10°F - égE% 5
= NElNE
=1L NN ,
B E0) B K I B AME BB TR FoLug
Parathion- Isocarbophos Fenitrothion Diazinon Dursban
methyl
Y R Z Pesticides
B2 cHMENBRAEHBRRERPHRE Y
Fig.2 Stability of five OPPs in orange matrix
7x10"l - TBE4R Diazinon
6x10° - F W Dursban
30x 10T —@— &R Diazinon 5x10°
—h— IS F B Parathion-methyl 4x10"
—A— FIEH#E Fenitrothion 3x10°
sax 10k —V—ﬁﬁﬁﬂ!ﬁ Dursban 2% 10°
—— KIEHBE Isocarbophos 1x10° v . ) ) )
20 30 40 50 60 170
o WU/ FE/C Extraction temperature
£ 18x10h
22
5
o
&
g 12x 107
6x10°
OdAﬁ.E"—'_H

20 30 40

50 60 70

BURFE/C Extraction temperature

& 3

FERURE XA R AVBERAED X

skl

Fig.3 Effects of extraction temperature on the extraction of OPPs in citrus pulp

D) FEILETE] ] 4 58T A U ] X A U R
MY FE IR, 25 R W], TR R | R MR B B RN R AR M AE
60 min B3k B A& PP, 1M 7K B &5 B W AE 70 min
KB ZEBOE-AE . X BEE 60,70 min B £ B
FASAEAR K, T 80 min JF A AR X LT, Ui B H
FEXBRBEAE 80 min B AR IKBIFE PO, ZR5 % IE,
HEHE 60 min A 5 L 2 U]

3)NaCl # . A K A £ 1 NaCl # K ok
PRIT BT 0 A AR s, 25 R UL 5. i
L5 AT, BRK e il A, AR 4 e 28 10 2 BRI
B NaCl ¥R BE (938 ISk /b . 3 ] BB J2& P R A
I BE T Can B IF W R R oy 7O AR 25 5 W E OPPs,
HARIMA NaCl FEfIR 73X 4 F OPPs 787K 7% W 1
VA AR AR L P R B AR KRR AR . 3 O U
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—8— "% K Diazinon —m— 4K Diazinon
—sk— HIELX}HR B Parathion-methyl «— I HLH % Parathion-methyl
—A— FIEFE B Fenitrothion A U FIRS Fenitrothion
25x10°1 . ?ﬁiﬂ@]ﬁ)l}rsbanb " lex 10k —w— F LW Dursban
20x10°f R 14x102- —— KIEH#E Isocarbophos
s 12x107F
- 15x10°F . 10 x10°F
£ 1ox10° & 2i185: * —3
é 5x10°F '?j 4x10°F ‘//
& X o T
% 6x10°F I = ]
e . ] g 4x 10t
4x10'F
2x10°F
2x 10'F
05636 40 50 60 70 80 00 6?)0 800 1000 1200
SEUH (8)/min Extraction time PEFERE 2 /(r/min) Stirring velocities
B4 IR X A R 2 R KR 6 RHERARRRENRREF
Fig.4 Effects of extraction time on the B = i 7
extraction of OPPs in citrus pulp Fig.6  Effects of stirring velocities on
the extraction of OPPs in citrus pulp
—8— IR Diazinon S EH Y e O N
—k— FIFEA BB Parathion-methyl S5)pH, JRFHER IR ILFT A pH N 4.20, F)
A ARG Fenitrothion FH— 5 Ve B 1 5 T T Y 40 T VR
—w— H LU Dursban
25x10° - —#— KB Lsocarbophos W pH AR08 1.84.7.01 F19.01, % %€ pH X
20x10° WIZFAERCCR R, mE 7 o] W, 3 pH X
15x10° N Sz T 2y y RTINS
o oo R E B ZE BRI B2, SRR I EpH 1,841
B X
2 5x10° o - USRI H A B S i 4F . #E pH 7.01 Al
o pH 0.01 i .o J2 A A% B B W 350 T A2 A 4
4x10° ! ST, WA IR G VR 1E p
g TEH PE RN AE 251 T A LA 2525 5 B i s 7E pH
o 9.01 I B A 7E 4 °C HCE A SEDIBL G 3 H A A
1x10° IR A U AR Al B 1) 2% 14 T I A B AR DT
O 1 1 1 1
0 > o 1 20 VE. P LUE g0 I8 5 A dh pH o 1,84,
NaClZ#M E/% Amount of NaCl
N s s e e ) , = iazi
5 NGl #075 8% 47 1 HL 7R 25 3 R 34 26 40 B4 e nmethy]
Fig.5 Effects of amount of NaCl on the extraction —A— FUEFRHE Fenitrothion

—w— FWM Dursban

1ox10°k —— KIE B Isocarbophos

TR, SXFRIGHE KA LE B bR ST v S AR A
B K VB AR 25 BT LA JE S S5 56 R i
NaCl,

OFEFEHECR . BEPERE IR B AR 734 P IR A
BT 1) VR VAR I U 22 G T Y B A s R, A
6 T, B A 0 1 B A A 1Y O BR K M B B b IR )2
Xof R A Y o) B R L A R RE AT X 4 Ak
24 18 AR BRURKR 0  3 OK 3 AT R S PR Sy K At ol T
TR RV A B R TE ARG i B R B &8 3
THLFNARAS B LA I 380 38 X6 7K e B Wl 11 A HR80%
R AN

1% E Y Peak area

8§x10°
6x10°f
4 x10°
2x10°f

5
=

5x10'F

b\'_’_é/é

4x10°F sz

3x10'[
2x10' [
1x10' [

0 1 1 1 1 1 1 1 1 )

& 7
F

1 2 3 4 5 6 7 8 9 10
pH

pH X 1 17% H A #L 1 1< 24 35 B3 % B0 52 i

ig.7 Effects of pH on the extraction

of OPPs in citrus pulp
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24 REERFGIEM
Vi -k e PDMS Uk J22 75 B A7 1% 14 SR A b 2 vh
(G A7 dn A UL 3 2 RN 8, f 3R 2 T X T
TR VPR X W R R R A, G AR CRR O AR A AN
R XoF T 2% WA 9 R K g A e HG AR IBCRE Mg AT
K 3K T RE 2 R S A ORS00 K. X 5
it OPPs, IR JZTE 50 U8 FH i A2 v A X 26 O3 AE
77.4% ~ 126. 8% % 31, Naccarato 2 #F & 1Y
x®2

PDMS/DVB/PDMS ¥R J2 7 T it R h 28 100 Ik #E
B 58 Fl 43 BT 9 1 AH X 25 B AE 60 26 ~ 130 %6 I
gy, i LSRR A 2 AR O B — M
KIEFAR . BB S AT, % - ik PDMS U J2 76 Mt
17 R B AR B 50 W R AR BOLIE HRIREE
1A V2 B LB iR . MAORE IR IR
BERE PDMS 1 J2 68 05 196 JE AT A7 18 (A I 1 75 5K 5
S I R T 22 (1 35 5 M 28 P SR B O

AR -BEBY PDMS ZEBR L 75 ME 25 18  H iE AR 22 B 50 R iR Y E A i

Table 2 Lifetime of a sol-gel PDMS fiber subjected to 50 in vivo SPME in citrus for OPPs

FXT A HUH / % Relative extraction ratios

B2y it I AT 20 KJE 30 WKJE 10 Wa 50 G
OPPs Before the After 20 After 30 After 40 After 50
first use extraction cycles extraction cycles extraction cycles extraction cycles

&4 Diazinon 100.0 95.0 86.7 84.1 109.9
]Taf?ljiiiethyl 100.0 115.4 85.7 83.6 107.9
RUWE AR B Fenitrothion 100.0 126.8 93.2 89.7 88.3
FIEW Dursban 100.0 111.8 93.1 85.8 93.5
JK BE Bt Isocarbophos 100.0 84.8 77.4 79.8 79.0

A FEHUHT A BCK K The bottom of the fiber before extraction; B: % B 25 B3k T #E The top of the fiber before extraction; C:JiI#E
ZEHL 30 i The bottom of the fiber after 30 extraction cycles; D: THIHFEHL 30 X J& The top of the fiber after 30 extraction cycles; E;JiE#B#E
H2 50 X J&i The bottom of the fiber after 50 extraction cycles; F: Ti#Z£HL 50 5 The top of the fiber after 50 extraction cycles.

& 8

BB AR R - 5B PDMS ZE B 78 iE (A A ZEEUE AU IR AR AN T 3k AR W 1B ( < 4)

Fig.8 Stereomicroscope images of the bottom and the top of the sol-gel PDMS fiber coating after extraction( < 4)

25 HIEREP OPPs BEBRMAEWETS
4
TEAR AL B 52 88 444 F (50 °C, 60 min, 1 200

r/minfl pH 1.84) , 745 [ AH A7 5 3% v s I b o %
T C AL — RE e RE Y AR BE 5 % 58 SPME/GC-
NPD J5 5k il 58 S35 o 0 3 RIORS 258 5, 45 R 0L 36 3,



%4 Gl AP MU A VA I I AR SR U T A B P AR 2% 109
5 B AR 2 A — S e S R N B DG R ARG AHOC R b — 20 BT -5k ik PDMS I 2% RE 9L &2 2% Bk o

BR*E 0.999 5~1.000 0, K ] B Al 5E 5 BRI izt 1%
T GB 276320161 i 4% 24 f5c KB B BR £ ) 1 Ik
WA R B R AR B PR AR fET L HoE e 3 IR &R 5K
55 1) RSD £ 2.0 % ~9.3 % - £F & B by £ i 1k ML 22
23 (A S bR E (CAC/GL 90—2017) , 3 B 3% J5 ¥
() R AR B A BE A W R AR TN oK . A
9 WA FEHUE 5 B OPPs 43 B B 47, H 29l i /b,

10+
[}
=
=
-
2
e o
wy
o
[«
>
£ a
m  OF
E 1 )
3
b ﬂ hooj 4b
5

] 10 15 1
B8]/ min Time

a: % NG R K Nonspiked; b AR % R I Spiked; 1. 1
4 Diazinon; 2. EE X i #s Parathion-methyl; 3: 3% 48 i # Feni-

JFﬁto

R L s T A 236 4 585 SF 7 9 %) 1 g L 45 SR L
Fa, 18 3 AR M INER KSR 5 5 09 AR [
FIE 71.0%~125.3% , H 7 RSD<<15.6% . ¥
AR 75 R SCHk ) 5 AT HOHR 36 5 AT AT AR
T [ A 2E B F QUEChERS! Y 46 7 i, 7 52 iy
TG e A0 P A ALV 300 A it iy Ak By 3k 7 B PR L
B, AHXT TR [ AR AR B R DI-SPME 6 I 75 22 K
S R AR AR P AR 25001 R D vk I A A SR K
AU 156 R A EL A T AR A A 00 B

i Fl DI-SPME/GC-NPD . 43 51 K6 T 5 35 4% .
AR RS B B AE 3 A SR (0 A AR AR A v 5 R AT BIL
WA 25 5% B 25 AR B R A A 2 AR B

3 it
R R BE-BEIE PDMS 22 0k #3717 HEAG SR K
5 B P AL 245 5% B KT B9 DI-SPME/ GC-

NPD J5 . AH X T BUAT B89 9 A€ 3B T8 AR 28 1,
QuEChERS I [5 A48 H A J5 1% . A 7 ik H AT BE b

%

e Kt A foy Y A Bk e A s
trothion; 4. %S Dursban; 5. 7K BB i I%omrhopho% T A 38 7 LB R 0 R R R R R AT AR AL
B9 mirmz=agRPERENSERE [ i) SPME Jo s il FH ) 58 R AF L0 B L o 52 At
Fig.9 GC chromatograms of blank and spiked BT —k, B Ak i) SPME 258 /NI (E 4, R4
citrus pulp after extraction STAEYRER SR EEERGHENREEEFES
% 3 DI-SPME-GC/NPD 77 i% B0 9t if e
Table 3  Analytical performance by the proposed DI-SPME-GC/NPD method
Y -, GWRL R MR R/ (me/ k)
4 ) :
i (pg/kg) & fi*ﬁzﬁ%&kﬂ( (png/kg) (pg/kg) W 25/ %6 MRL
Analyte . R* .
Linear range LOD LOQ RSD GB 2763—2016 EU
4K Diazinon 0.1~8.3 0.999 7 0.002 0.007 9.3 0.20 0.01
Eﬁ;%&xjmﬁ‘% 0.8~2 500.0 1.000 0 0.010 0.038 5.9 0.02 0.01
Parathion-methyl
S 2%
KE@IL@% 0.5~833.3 1.000 0 0.007 0.024 2.0 0.58 0.01
Fenitrothion
#E AL Dursban 0.7~583.3 0.999 5 0.032 0.107 9.3 1.00 0.30
K e 5 2.1~666.7 1.000 0 0.046 0.154 4.6 0.02 0.01

Isocarbophos

Hox  EBRIERTBR L, Note: * shows provisional limit.
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Table 4 Recoveries and precision (RSD) of pesticides in spiked citrus pulp samples
R TRk -/ (pg/kg) W18/ (pg/kg) B/ % AR X A s 22 / %
Analyte Spiking levels Value obtained Recovery RSD
. 0.2 0.2740.0 84.14+14.3 3.0
TR
Diazinon 0.8 0.7£0.0 78.3+1.7 3.2
1.7 1.2£0.0 71.0£2.5 8.4
N 6.3 6.3+0.1 100.8+£1.2 1.4
F 3 3 T . .
Parathion-methyl 25.0 21.3+£1.7 85.1£6.7 12.0
50.0 41.5+0.1 82.9+0.1 1.6
o 2.1 2.64+0.3 125.3+£13.6 9.4
e B B i
Fenitrothion 8.3 7.0+£0.0 83.6+0.2 0.5
16.7 12.7+0.2 76.6 0.9 13.3
1.5 1.340.1 86.348.2 8.2
AL '
D 5.8 5.6+0.1 96.2+1.8 3.1
ursban
11.7 9.4+1.0 80.148.4 15.6
) 16.7 15.4+0.5 92.6+3.0 4.8
K W A
66.7 54.1£0.5 81.140.8 1.4
Isocarbophos
133.3 124.3£0.3 93.3£0.2 3.9
x5 AFESXHPHOMBRAVNBRGZRBERN A EI L
Table 5 Comparison of the proposed SPME method with other techniques reported in literatures for determination of OPPs in citrus
; 2P ; LAEAR X A 1 %%
7 ik R ) i R ) S Il % / % -
Method Matri Lincar LOD A o/ itk
ethodas atrix 9 ecover
range R? RSD v Ref.
2 NG #E WU i HL 0.1~10  FHif% 4.1 pg/kg,
SPE-GC/MS R . >0.99 0.9~4.9 87.3~102.7 28
B me/L K 6.7 pe/ke [28]
2 0.45 pm P8 I3t 0.003~ 0.001~ 0.997 3~ 2.6~5.1,
MSPE-GC/NPD 86.6~107.5 29
/ I8 BT R 50 pg/L 0.005 pg/L 0.999 9 3.5~6.9" 5 L2l
QuEChERS-dSPE- . N 5~400 0.03~0.19
F YR A >0.99 0~18 82.0~124.0 31
DLLE/LCLo/ms o RORTARTE g/ kg ng/kg [31]
T BB A A R T 1.0~500 0.003~0.093 0.992 1~
DI-SPME-GC-NPD . 2.0~9.2 80.1~96.3 21
(1 50/ H FEZ pg/kg pg/kg 0.999 2 [21]
QuEChERS-dSPE K 4 #i B¢ i At 1% 10~250 0.991 3~
1~11 k 3.1~18.3 90.4~104 32
LC-MS/MS ' ng/ke ne/ke 0.999 9 [s2]
QuUEChERS-UH- £ £ & B 10 #f 1% 3.0~17.6 s
— ; <<0.99 <19 70.0~118.0 30
PLC-MS/MS S pg/L LR [s0]
A5
11 M 0.1~666.7 0.002~0.046
DI-SPME-GC-NPD fﬁ%%jﬁ # 0.999 5~1.000 0 2.0~9.3 70.98~125.30 This
=S ng/kg ng/kg study

I Note:1)2.6~5.1 48 i & — K P B A X AR MR 22 2.6-5.1 means the intra-day RSD;3.5~6.9 $8 [ 2 A [7] K B AH X 4% #E W 2% 3.5-6.9

means the inter-day RSD.
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Matrix-compatible sol-gel coating for direct immersion solid-phase
microextraction of pesticides residues in citrus

WU Neng LI Xiaoging LI Xiujuan PAN Siyi

College of Food Science and Technology s Huazhong Agricultural University ,Wuhan 430070,China

Abstract In order to develop new available matrix-compatible solid phase microextraction (SPME)
coating and promote the development of in vivo SPME sampling technology in agriculture, the matrix
compatibility of sol-gel polydimethylsiloxane coating was evaluated and a simple and sensitive DI-SPME/
gas chromatography method was established for analysis of five organophosphorus pesticides in citrus
pulp.When the citrus pulp was diluted by equal amount of water,adjusted to pH 1.84,and subjected to
DI-SPME at 50 C for 60 min with a stirring rate of 1 200 r/min, the good linear ranges were obtained
with linear regression coefficients (R*) greater than 0.999 for all test compounds in citrus matrix as well
as low limits of detection (ranging from 0.002 to 0.046 pg/kg).good repeatability (0.5%-15.6%) and
high recoveries (71.0%-125.3%).The sol-gel fiber could be used more than 50 times for in vivo sam-
pling in citrus pulp.

Keywords matrix-compatible solid-phase microextraction coating; in wvivo sampling; sol-gel;

polydimethylsiloxane; citrus pulp

(AL 2 4% Ak



