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Application of miniaturized gel permeation chromatography (GPC)
clean up system in the analysis of pesticide residues
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i E AN RRKSEEESL (GPC) RALERZAN T8 B HHITHE,
AL A, AFEFNERBFRTRAIFGIMLE, R KA TH - CRUE RS
BRI, % GPC #E i A ABEAM (GC-MS) #nl, KAHMA A 2.0mm
X 150mm #5 GPC 44bA:, AHAMAFRTHK - LB TE (1:1), Aik 0.lmL/min, ¥
A A ALET R 10min A, 57 R 2] H A GPC AT 10%, a2k
FR G 2445, ATy xR e E 74.67%~109.20% , 7 ik EILMERIF, MRk
#L GPC #L ) IR AL E R GG EIRF A, Tk 2] # A SRR R

KR BIOEEEE F ERHEE KK

Abstract The application of gel permeation chromatography (GPC) to the analysis of
pesticide residues was studied. The clean up experimental parameters were optimized.
Extraction of the pesticides with mixture of acetonitrile and ethyl acetate was carried
out. The extracts were cleaned up by GPC and detected by GC-MS. Sample clean up
time was less than 10min with a flow rate of 0.IlmL/min when using 2.0mmx150mm
GPC clean up column and cyclohexane - ethyl acetate (1:1) mobile phase. The sample
preparation time was shorted to 2 to 4 times, with less than 10% solvent consumption
comparing to normal GPC. The average recovery rate was between 74.67% and
109.20% with high reproducibility. The problem of high solvent consumption in normal
GPC clean up was resolved.
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BB B 03 (gel permeation chromatography, fAiFR
GPC) AR —FbE X 53 0 dek S HL oA (4 ek Il 5
B, Hor B LT ORBHER, # IS W o iR [
MK F/NIFE i, GPC R FHTEREIZE 4 N AW &
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IR A L T-Be . BB AZWibsdErp,
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HAETEZ BRI, BRAX AR B A Z A, 35 R
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THAE RGN . — Bk U AR i b B [H] 24 40min
(Hrp AR Z) 2 18~20min ), #%3iH# SmL/min it
B, FRIHAE 200mL PEBEA R, A SCER X LA b SERR R] A,
R /NSRS, RARVEE A, dr — B AT S
HORMRAEE T

1 B
1.1 XEBE5AH

JMS-Q1000GC “UFTHk Y, Fe A i 7% i ¥ (ED ( H
A F R &4 ) 5 FA2004 B F4007 K (Lo Te
PR AR A BRA T ) 5 T25 40 Ebl (#81E 1KA) 5 TGL-
16-A BLOHL (IR AU A PR ) ) 5 MTN-2800D
AIRAL CREAEFE RS A R AT ) ; GPC HEfhhiAb
iR (A ).

N - OTEL  IRC kT - (Al ; LTRATR « tikal ;
TOKBRIREA « s3HTal 5 SACEN - B2l 5 REGHRER - &
FOE L B - SN, WA, NRLRE . TR . AR
% (J&K Scientific Ltd. ).

1.2 #HFmRi

FREL 20g 3 BE (K580 % 0.01g), BT BEAR s,
A 40mL 2B - 2R TR (1:1) RGBS TE
15000r/min ¥ B4 HC Imin 5 iITA 5g SALEAAT Sg TooK i
FREA, FEEI BT 1min ; BHRBORFR 28 08T, L
ABLDHL, 6000r/min B0 Smin ; BUEE#E 20mL, ZW&
WHRE SmL, k.

1.3 GPC &b &4

#kAE ; Shodex CLNpak EV-200 ( 2.0mm x 150mm ) ;
R : 254nm s hAH : RO e - ZBRCHE (1:1); Ui :
0.lmL/min ; JEFER . 20w L ; FFERUEERTIA] © 2.9min ; 45
BN ]+ 4.9min, 73 2R AT 200w L, fIA 5L
WAL HMRE (300 g/mL), 1ERRFIEERER . R
1 GC-MS HEAT R L5 A

2 g5tk
2.1 MR RIERE

H1 T GPC i fl i TR B HERE R, PR ab 0 3
ORI, PEHU 1 22 AR IR 2 i fh LA R R
(F3FH220.98 ), AN (4 F 5 505.24 ), HEUEIX
Jr XA RIS R 2 5% BR (e bR, EBCARE S - A
LA B - 757578 ) AU AR (B B FEAEE ).
PABR HUAE TR AR 25 (BURAETR ). BRECH) (PNRCE ), i
GC-MS BRI 14 R AT AR 25251
2.2 REUVEFIMHML

FEZABRK IR, R RS O 5 GPC ik

JIT 8 FH A 95 0 O B b - TR eFR e - LR SR,
PIERPEZE SR i, XHPEPEERIEAT AL AL
MONG - ZRROHE (1:1) RPECR, X Tl s ik
B, MEBRAREZS (WR1), LIF- ZROH (1:1)
PRI Gl T Z R IR % B R Sl
GPC IR AN, HIZN - 2R CmR (1:1) fE

AR SRR EUA
F1 FEREUEFEEE
% (%)
BRI —
WAL B -/ FEIEME PR SR A
LIE 108.2 106.4 93.8 91.2 73.2

NG - ZFRZHE (1:1) 1114 1184 103.6 1002  73.0

2.3 EWHEEEMEGRL
B A A2 2.5cm, Jiti# SmL/min, W
B[] 22~40min, #ANHE S IEFER I 2220 200mL, AbFH 1
ANEE AT RIZE 40min DA E, AROGERT, FIAFIEFER K,
T EIA TG Sa 4i A0 L . 117 GPC i+ fLAEHLRS 4 2.0mm x
150mm, FAJ7EWHE 0.07~0.1mL/min A, Wt hy
2~8min, FALEEAEES T BT RILE 10min DL BREE R
TAERCR . gk bt LASh, IERIART AR IR
AR (D36 2), AGHmBR - RE G 2 H A e U, T
T BRI
#x2 5EHGPC &kiExttt
i [y

TR

(mL/min) A 1] (min) (mL)
/N GPC REE RS 0.1 10 1
W GPC UL 2% 1~5 20~40 20~200

GPC b I s W3R C o - 2R R R b -
VI, XX 2 PR AT RIS IR 58, YRR
WRCR . HIER SHRBOAFIHANE, ®HACkE - ]
CERAE R TR BAR . TRBNAE LLBIXS A B B BRI 4 S
H—ERW, S SRR C g YT 4 Jd B ARY) Hh i [,
W NBCERTR AR, AR TR BRI R . BT AR
WOkt - CRCTEE (1:1) YERRBIAH, 153 B 5l
28 GC-MS 73#r. LRI RIRCR (LR 1),

2.4 FEEIMERMARERER

TEC S pORE R P I — e bR, % FaARTTAb
PRJ7 M, SEATHIE 3 0y, GC-MS 4i#r, TR ks El
W HAR R bR 22 (I3 3).

2.5 HillFR

Fie 2 A5 45 W Lh A SR AR A I B, LS SRR Dy 48]
REIBR A M B - 77575 0.0105mg/kg, BELE 0.0042
mg/kg, FEFEWE 0.0062mg/kg, TREZENEE 0.0367mg/kg, N
i 0.0113mg/kg.
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B 1 GPC#&farfE GC—MS A
a. KL s b F LS
®3 MEEEKERERMY
IMARRER S E R gslEg F¥E RSD
it (mg/kg)  (mg/kg) (%) O]
0.285 114.00%
[AEEES 0.25 0.275 110.00%  109.20  4.80
0.259 103.60%
0.247 98.80%
B-AAN 025 0.251 100.40%  103.87 7.16
0.281 112.40%
0.245 98.00%
B 0.25 0.217 86.80% 91.87  6.18
0.227 90.80%
0.246 98.40%
[ 0.25 0.235 94.00% 93.87  4.90
0.223 89.20%
0.183 73.20%
TR E A 0.25 0.198 79.20% 74.67 537
0.179 71.60%

2.6 SEEREEmINE

M EWASKRHERTE N, RAT LB T 0 Ak

I, B D SR PSR A S5 5R (L3R 4).

Wk LN

i it (mg/kg) MARIEIEER (%) &k (me/ke) IARIEIER (%)
[3€5 858 0.0109 117.9 At 100.6
B-7NAZS  RAGH: 79.2 ARAG H 110.5
BESEIR 0.0163 105.7 AA 98.9
WHRE R 113.8 ARG H 114.9
WEHNE ARG 109.4 At 72.4
3 &k

AITER M A S GPC H LB &, HH AL B h
[ 7E 10min LA, 50 BRI H AL GPC A & 1)
10%, FEAAE PR 2~4 1%, DR L GPC L)
PSR AR R A SE PR, ATIR RIS PR AR AR o
FI il GPC ¥k Bt iz J] TARBRAG I AT Ab B, X0 HAE
ARBAGI SCBRMH BCR BT 48, ORI

S 3k

(11 5%, ZxF, Sl kPR 2k e R i a2 2
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