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Determination of pesticide residues in freshwater fish by disposable pipette
extraction-online gel chromatography gas chromatography coupled with
mass spectrometry

MA Li-Fang’, HU Gui-Xiang, XIA Xiang
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Nanchang Center for Disease Control and Prevention, Nanchang 330038, China)

ABSTRACT: Objective To establish a method for the determination of pesticide residues in freshwater fish by
online gel permeation chromatography coupled with gas chromatography-mass spectrometry(GPC-GC/MS).
Methods The samples in Nanchang area were purified by ultrasonic assisted technology and high efficiency
extraction pipette, extracted with acetonitrile, removed water by sodium chloride, then analyzed by online GPC-
GC-MS, quantitated by selected ion monitoring. Results The mass concentration of 25 compounds has a good
linear relationship with its corresponding peak area within a certain range, and the correlation coefficient was greater
than 0.996. The limits of the detection method were 9.1x107°-3.1x10"" mg/kg. The blank sample was used as the
matrix for the standard recovery experiment. The recovery rates were 71.4%-103.2%, and the relative standard
deviation was less than 9%. Conclusion The method is simple and rapid in pretreatment, sensitive, less organic

solvent used and is suitable for the detection of pesticide residues in freshwater fish can be used.
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K7 AT R E PURIR T . B SR R, 2
NSRRI E ORI Z — . A AR DL R
BRI =T A2y, B8 KR s W) Il Al 7 SR B A
WAk, KOREE A & S, 7 2 2% o fe el
ALK 5 Y i A S K B B il i s SRR AR R,
KB —E R BRI A R, B, Xk
it FPAR 2 5 B RS I A

FAG, B A AR5 T 7 il v A 2 5% B A A O 1R AR
%, FEASHM G5 (gas chromatography, GO, A
{4, 1% - i % ¥ (gas chromatography-mass spectrometry,
GC-MS)F | O AR (03 - 3 B 5 8 95 (high performance
liquid  chromatography-tandem  mass spectrometry,
HPLC-MS/MS)! 213 dhy 7K 5™ i e i v 355 R ik P 2 115
IR, XA 25EEE ., AL AR SRR K IR E . B, £
o3 ARG HAD A AL 2 W AR B o B Rt vh, E2ORR
B lfs RAE B (superecritical fluid extraction, SFE)., R 95 |
TN %57 26 B (accelerated solvent extraction, ASE)&FH: AR ik
TTHESR SR, SRR -TR 3L L BE SB35 (471 (gel permeation
chromatography, GPC) [l AH #£ JiUAT: (solid phase extraction,
SPE) %5 44 A HE 47 FE v 40 U L Al K O A
(disposable pipette extraction, DPX)! L — g A i 4b B H;
AR, BEPE, KA RO A TR AU T, B
AW FRUE D, AT . WeE 555 R vT LA IR
TS 25 R TR0 AR SR S5 OB 5, HRAESRT AT G, 534/,
AR ZIFN 2, AT RS T, FEKR | B3
AU P AR 2R R BT A A T RO R
TRl AR 25 B R DU AR SCHGE B D

ABIF5E R HI QUECHhERS > H ) DPX £ HUK 4 (DPX-Q)
FEPRAK P AR 2G50 B, il fEZL GPC-GC-MS a7 —
Fl T AR K f 25 B 24 5% B e PR el 7 vk i vk A
ARG EAE . PR SRR N . MRS, R
FIMELAHHE ) RO SR ERTIN 7, A J5 7K i vh B AR 25 5% B
R S it —FioBr i 5 vk, WP ORI A R AR B K
RS B SR L.

2 MRIEEE

2.1 XE5H

T 2R B I 3% - S 233 - U 22 G2 (45 EV-200AC #E
BB EOTEFE, 2 mmx150 mm, 2010 plus “AH (1% -,
H 2 235 1] ); KQ-500DB TS5 75 A (R LU T iR s X 2%

il

A BN Fl); Eppendorf 5430 /INFY i 30 200 ML (1 ] SEAR PN
F]); MS3BS25 iR iedk % #r (FEE IKA A F]); DPX-Q ik
B A (S mL, 3£E DPX A H]).

FrfEdh: EURNRY) Dio-BESEM(ZEEE S 99.55%) . A&
2R EI (LA 98.23%)(F5 El LGC Labor GmbH 2 F);
AL M ik B iR (20 B2 M 99.5%, {%[E] Dr.Ehrenstorfer GmbH /2y
F]); RAE AN (lE K 98.2%) . FRMRELE Jy 97.7%) .
G SR 98.1%) . B (PN 99.1%)(3E [E CATO
Research Chemicals Inc /A #]); HAY 19 FhAR 25hR1E S Gk
¥ 100 mg/L, Ay FRIAEE AR BB I); ZIE ek
%, %[ ACS BEMEY);, HRERECRESE, £E ACS B
1b2); B RS, EE ACS BRMESE), FAbahdngal,
[ 2542 ).

SERREEL IR wifn | fa
22 LWHE
221 HamRR

R B IR ST, PRI S g(REHA = 0.001 g)
FEAZE 50 mL HEER MG LM EOE H, MANARY Dyp-
FALWE 100 pg/mL 5 puL RJGE A 10 mL ZJF, #WHERS
1 min, EiFHA 15 min, JA 0.5 g @A L8 BIIRTERS
1 min, LA 6000 r/min #%# %5.0> 10 min, WZHL 2.0 mL Z 54
W — IR R
222 HeuEtb

# 5 mL DPX-Q A& EAE DPX £ A4 b, SRI5 W
UG b 3B OG5 AL S 15 mL R PUH
LIHEOE SR, ARWREIET, BJEHWNE: BAkG3:7,
VEZE] 1 mL, WHE, &0 R A iR N, H
F ARG
2.2.3 AR B

IBR: K AR P BRA Do~ 25 8GR TR -3 %6317,
VV)EC R BE SR 100 mg/L TR

H AR SEURORE IR L sk DT . U SR L S BRI
SRR L SN SR 3R V€317, Vv A3 B LR B
100 mg/L AYRIEVE T

FRUAEF A WO BE SN 100 pg/mL FRAERE B 500 pL
F 25 mL R, AREE-HRE5EG:7, VEEZZE,
TabRAEH RN R 2.0 pg/mL,

FRUERS: o3| WG Bl 2.0 pg/mL AR EH [A]
0.25. 0.50, 1.50, 2.00, 2.50, 5.00 mL LI Dyo-
FAEM 100 pg/mL 10 uL F 10 mL &8I, FEHNE-2R
B E(3:7, VINERZZIE, Tl ik 500 0.05. 0.1,
0.2, 0.5, 1.0 pg/mL RINFRHER W

fiys 0 20 FACE T G
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224 GPC-GC-MS 44 &1
1) GPC 41t

GPC #:: EV-200AC ¥t K % & {4 3% A (2 mmx
150 mmx16 pm); JEFEHE: 10 pl; FEhAE: NED-FRC b
(3:7, V:V); Wid#: 0.1 mL/min; FEJR: 40 °C,
2) GC-MS 414

EiEA: WA EME A 5 mx0.53 mm; A HTAE:
DB-5MS: 25 m x0.25 mmx0.25 pm;  #FFEECREE: 120 °CH%
1 4.5 min, $XJ5 LA 80 °C/min T} & 250 °C, {#4F 28.87 min;
BT ¥R 82 °CH44F 5 min, #8/5 LA 8 °C/min F+ 5
280 °CH#4F 5.25 min; FEM: 1.75 mL/min; #<: &K, 46
¥ =99.999%; B TIRIREE: 200 °C;  #EOHEJE: 250 °C; ik
£ SIM TR B il Z, s-Hrsehrked.
225 AR

H5 TR e %) VR VS R R 422 v 3 U 657 Ak L 56 o
FIAE IR, PEAEL GPC-GC-MS. #RE4T AR,
BEMAE S TR A A2 43, 3 A 7S IR 9 A 4 A
WEARAER AT NIE S, AR EEWER, &5
1 T+ ?E/‘jnf%(programmed temperature vaporrization,
PTV)il i O N T GC-MS 4325 4630
22.6 RIBEMHaGHA

e 2.2.1 FEAGFRBUNRE SR, 43 A & ke
ML . KRR A, WiEH 54 DPX ifbit
P11/ 7 & 1B £ valll g = NI =98
227 AeAREL R

R AR LA 0, ARG PR UEE T, AR K

M 0.15, 0.30, 0.60 mg/kg 3 AN EE K- B RS2 86 45
HEF TR

3 HREHR

3.1 25 R Z5HY SIM &L

25 PR 25IR-GPRIEE IR OIE R ILIE 1, 25 Fifkzy
RIERE T, EEF R EEILE 1085 1~25 Fixf
L&Y 2 FRFEIZE 1)

6
7,810,11

FREx10°

0 1 .

16 18 20 22 24 26 28 30 32 34
B 5[] /min

T 14U R 2- TRl 3- UL 4- T TE T S-SR IEN; 6-
FHREBR AR 7-#2 5000 8- FH BRI 9- /K Iemiimh; 10-50HF IE; 11-H7
FESEHIBE; 12-50 R ; 13-0-BiFF; 14- R BUEEN; 15-5 T 16-p-6
Fh; 17875 R 18- =Wl 19-TR PR BRER; 20-5 BNK; 21-505UH 46
Piit; 22-J SR AUBHMR; 23-FAEBIMH; 24-FUK BT, 25-n ek 7 i
1 25 P25 TR -G bR A R 0 1% P
Fig.1 Chromatogram of mixed standard solution of 25 pesticides

R1 BMHRABEE. EEBETRARBRE

Table 1 Retention time and characteristic ions of 25 pesticides

I EY FEES T /(mlz) FEVEEF/(mlz) {5 B4 B} 18] /min
1 AURR 110 156,79, 126 16.440
2 L 260 121,231, 153 18.000
3 FAm R 295 237,249 18.860
4 A 266 264,268 19.470
5 AL AR 388 333,390 20.920
6 PR 8 T B 97 125, 153,199 21.950
7 REAE M 314 258, 286 22.140
8 FHPEBER 153 97, 125, 199 22.140
9 IK R 136 121, 230.00 22.465
10 8 351 353,55 22.905
11 FR 3L Mt 58 199, 121 22.905
12 AL 367 369,213 23.170
13 o-BiFt 242 408, 302, 374 24.230
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gR1

U= (et SE I8 BT/ (mlz) FEMEB F/(m)z) 14 53 15} 7] /min
14 TR AL 383 385,255 24730
15 i A e 179 150, 181 24.920
16 - Ft 242 406, 336, 370 25.765
17 WFER 105 163, 45 25.840
18 0 161 172, 257 26.275
19 B PH R TR 386 98, 185, 352 26.735
20 S IR 314 187, 189 27.805
21 FHEHE -1 181 197, 141 29.095
21 A AT TR-2 181 197, 141 29.330
22 TR -1 163 206, 226 31.515
22 AT R-2 163 206, 226 31.590
AT -1 163 181,165 31.810
AHIHE-2 163 165, 181 32.000
» SREETR-3 163 181,165 32.100
S BTR-4 163 165, 181 32.180
T E-1 167 225,181 33.630
o TBR-2 167 225,181 34.110
25 NP ik TR i 132 164, 111 33.815

32 ERYNAER

P 2.2.5 LRI EIL TR . TSR
SriEn, WU A, TEAHIRIA S0 R ) B A b of ik
PRIF AR S A ANHEA TN, 2558 LI 2, SEOGREH, |3
TR, A A0 IR ANGE, SRR A B AR . TR
A S HIA IR AMEE I R, B2 T R
33 REEREHSMmK

i 2.2.6 LI TR B AR AT AL, SR,
A GALAN EL A SR B TG A B BRBE TR A [E] i a4t
T SY%(SE R ILFR 2), SRR & A KR K S TR B IR
BB IR A1 45 PO, W00 22 A 45 B B0 T /K G R R el
AR FNGF R BRAKEOR, SRR 20 A B I )2 RIBOR,
B RO . PIAR SR 206 R JE i AR
FEEAERAT IR IENR % | min, £ DPX FSCEBUR Bk, K
KA R IR
34 HEXRBFEGHR

F42.2.3” IF R 7 9 T il — 2R 470 AN [ e B VR 5 s o 3
W, 1E“2.2.4.1°FF b GPC £04hM1°2.2.4.2” TR AY S 1% 4%
T AHRA AR ER R T E, Doe B FIEm e Y R
YNARFR, XTRARGURIE X AR BRI T A 404 DA
3 A% A5 M LIS Y FR (limit of detection, LOD), %

SIN=10 11845 = BE (limit of quantitation, LOQ)%% H:
3R 3.
3.5 EWRERFBEE

B BaR 2.2.7 SEER AR, MR ARG T
AR BEAE A 2558 B A IRAA 25 (), MRS EA T, .
B3 SRR 0.15. 0.30. 0.60 mg/kg HHIFR AR
SE, FEANESIKES 6 APAT, SKOF-X Rk K AR bR
Wi 22 (relative standard deviation, RSD), 253 L3 4, 15
PRI IRTAC 3 5 AH X BR HE A 22 (RSD) 43110 71.4%~103.2%
' 1.1%~8.6%,

FEEX10°

15 20 25 30 35
£ B B[] /min

P2 SRS 25 Rl 20 1o (B (452 00

Fig.2 Effect of matrix effect on response values of 25 pesticides
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®2 REGIMALHR LR (n=6)

Table 2 Comparison of the optimization effects of extractant (n=6)

st/ AN FEIGR AN (EDICR /%) (RSD/%) FRIBGA AL AN AN IE KB R EE (JFTURR /%) (RSD/%)
SFURR 88.5 3.6 83.9 4.6
FH L 88.8 2.8 84.1 2.8
TR R 94.3 49 89.2 3.3
A 923 2.9 87.1 4.5
S AR 99.1 42 95.0 3.1
FH B 70 93.8 3.9 88.5 1.3
HEILIR 90.8 32 85.6 2.6
FH LR 92.9 22 87.3 1.8
K F B 89.0 1.8 84.6 2.4
i 89.7 2.0 84.6 4.0
PR L S M 97.6 33 92.8 2.4
AL 93.7 4.1 88.5 1.5
o4 87.9 1.1 83.1 2.7
RS 101.3 23 96.5 26
I A e 100.5 3.1 95.0 3.5
B-Hi F+ 88.3 1.6 83.0 2.4
AR 91.7 2.3 87.1 1.7
= W 103.2 1.8 98.0 2.3
T P AR i 98.5 3.1 92.6 3.9
SRR IR 98.2 1.9 93.0 2.0
AR E S 100.9 1.6 96.1 32
A S 96.1 2.6 91.0 1.7
SR 98.4 43 93.5 2.6
UK A 88.3 3.8 82.5 3.3
bt 4 Pk 14 1 96.1 2.6 90.2 1.8

®3 BMHRAZUESHREHR, EER

Table 3 Linearity parameters, detection limits and limits of quantification of 25 pesticides

P2 2 xR ety =y AHOCFR B v/ 5 Hi BR LOD/(mg/kg) & LOQ/(mg/kg)
SURR ¥=3.467831X-0.1504807 0.996 0.00038 0.00114
LiEER T Y=2.76377X-2.784761e-002 0.9995 0.00037 0.00111

FAM R Y=1.553964X-3.28461e—002 0.9994 0.00085 0.00255
AR ¥=10.3417X-0.2602568 0.998 0.00010 0.00030
FRRIE A ¥=2.639873X+4.01664e-002 0.9995 0.00034 0.00102
LSRR Y=5.728348X-0.2404034 0.997 0.0033 0.0099
AL ¥=5.563932X+9.915257e—002 0.9997 0.00016 0.00048

HFEBEN Y=11.77344X+7.015696e-002 0.9998 0.00019 0.00057
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&R3
e 25 2 F LRy FHOCHR B v/ ¥ H PR LOD/(mg/kg) FERPR LOQ/(mg/kg)
K Wt i Y=15.98843X-0.2688013 0.9999 0.000091 0.000273
S ¥=3.802104X+0.1269402 0.998 0.00024 0.00072
PR L S Mg Y=22.27773X+0.4303231 0.9994 0.00040 0.0012
SRR ¥=5.385989X-1.941011e—-002 0.9999 0.00025 0.00075
a-Bi ¥=0.7057325X+2.407656e—002 0.998 0.0018 0.0054
RS Y=2.566553X+5.729471¢—002 0.9994 0.0011 0.0033
I TR e Y=11.79858X+0.1228265 0.9996 0.00015 0.00045
TSt ¥=0.5738803.X+1.77589¢—002 0.998 0.0015 0.0045
P D Y=5.976928X+0.1470495 0.9994 0.00035 0.00105
=BTk Y=11.23677X-6.148522e—-002 0.9999 0.00031 0.00093
T PH R P Y=0.1483385X+2.836653¢—003 0.9997 0.0034 0.0102
Sk Y=2.634076X+9.990373¢-003 0.9998 0.0011 0.0033
A A1 ¥=0.9631214X+2.410643e—003 0.9990 0.0024 0.0072
SRS TR-2 ¥=21.08067X+0.1701292 0.9997 0.00012 0.00036
TRA N1 Y=7.601596X+2.196977¢—003 0.9998 0.15 0.45
AT TR-2 Y=15.41038X+2.159041¢-002 0.9991 0.074 0.222
AFIGBE-1 Y=16.92218X-2.26829¢—002 0.997 0.31 0.93
AR -2 Y=17.01355X-8.121866e—002 0.997 0.28 0.84
A EGHE-3 Y=14.28629X-6.552148¢-002 0.997 0.14 0.42
B TR-4 Y=13.02255X-4.536428¢-002 0.997 0.0029 0.0087
AR Y=16.85764X+0.1313009 0.996 0.0019 0.0057
bt 4 Pk 14 1 Y=15.72708X-0.4789741 0.9991 0.030 0.090
FINBGBE-2 Y=5.908615X+5.037234e-002 0.997 0.073 0.219
F 4 RHLEEEFRERMEYEMBIRERE (n=6)
Table 4 Recoveries and RSDs of pesticides in grass carp (n=6)
N 0.15 mg/kg W 0.3 mg/kg W 0.6 mg/kg
ate/ EA
ISR % RSD/ % ISR % RSD/% ISR % RSD/ %
FURR 88.5 5.4 86.7 5.5 88.2 2.1
GiEa2 88.8 1.7 71.4 3.2 723 2.7
FAm R 94.3 2.6 78.8 2.4 79.8 1.1
A 92.3 3.5 79.6 3.4 75.9 2.5
UG A 99.1 5.4 97.4 1.7 98.9 2.1
FH 8 T B 93.8 2.2 87.8 2.2 83.3 2.9
REAE M 90.8 3.6 81.3 3.6 94.7 5.3
FHPEBEI 92.9 5.1 101.4 2.7 101.9 2.6
TR I 89.0 4.6 93.3 6.1 96.6 3.6

G 89.7 8.6 90.1 3.7 93.9 5.2
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WNE 0.15 mg/kg W 0.3 mg/kg W 0.6 mg/kg
&£
B/ % RSD/ % B/ % RSD/% [/ % RSD/ %

FR S Mt 97.6 6.4 98.8 3.0 102.4 3.5
SRR 93.7 3.8 98.2 2.0 97.2 2.2
o 87.9 3.9 91.0 4.1 88.1 6.8
TRAUIET 101.3 4.6 98.6 2.5 98.1 2.8
I DA e 100.5 2.4 101.5 2.5 98.2 2.7
-+ 88.3 4.8 84.7 3.8 85.5 4.2
AR 91.7 43 81.4 4.5 90.2 1.9
B 103.2 42 101.3 2.7 93.9 6.4

T P R P 98.5 1.5 91.3 3.8 91.8 4.4
SR 98.2 2.0 94.9 3.7 96.9 2.0

SRR A 100.9 2.1 100.8 3.1 91.3 4.1

A S 96.1 3.6 91.6 3.1 89.1 3.6
AR 98.4 4.0 90.4 2.8 95.8 1.4
FULBHE 88.3 2.1 100.8 3.1 91.3 4.1

NP Pk T i 96.1 4.1 95.6 2.0 98.5 1.8

3.6 SEPRFEmRAGT
A LT T a0 3 HR At A | B E R A
HEAT B3k 25 PR 2GRN, S5 RIS

4 &

ARSI 3 A U v 45 GPC-GCMS A 5 2%,
XIEE B IR K Y 25 FhARZIER BRI T T,
ST P S AR IR AR o BRI R, AT AL
FE FH 20, GPC-GC/MS — 5 T SEFL T FEH2 40 2 434 Y
A3k, W T AR R AR IR 2, ) — I E A 1R
TR RBRAET T YRR T, R T 5k i R B g R o
Witk AT HABRIER R, WS . 0 EsCRir, =
PUEGF, T ERT DX AR 25 Rl AT, AR IRK
AR 5% B PR A BT R A — R AT AT I T

SE Mk
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