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Abstract: An on-line gel permeation chromatography -GC/M S analytical method was developed for the determination of 18 organic
phosphorus pesticide and pyrethroid pesticides in dried vegetables.The samples were extracted with acetonitrile by means of ultrasonic
high-speed homogenization, cleaned up by an ENVI-Carb solid phase extraction column to remove pigment in the sample and analyzed by
on-line gel permeation chromatography-GC/M S. All the compounds demonstrated good linear relationship in the range of 0.02~0.5 mg/kg. The
recoveries for the most of pestive standards of 0.4 mg/kg were 80%-130% and the relative standard deviations were less than 10%. The limits of
detection were from 0.001 mg/kg to'0.026 mg/kg: The method was rapid, accurate and highly sensitive, which can be used for the simultaneous
determination of pesticide residues in dried vegetables.
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1.1 E R

TE 48 B % 15 3% 0 - AOM 6 0 1 6 A X
(GPC-GCMS) (HAByE AT AR FWAL;
R O BERIR A

Pl P ObE. S Rk CR R s
REGHRAES (AiE>99%) .

ENVI-Carb [EIAHAZHUAE (500 mg, 6 mL). Florisi
[ K ZEEUFEC 1000 mg, 6 mL) AT PSAREELA4:(1000 mg,
6 mL)¥4 F SUPELCO A 7.

BRI T i g T
1.2 i

GPC % ff: B il #°y Shodex CLNpark
EV-200(2.1<150 mm); JishAH AR ER-H ke (ARFA B
N 3T IREW; IHEN 0.1 mUmin; FEE A 40 °C;
BEFERN 10 pL.

GC-MS %fF: B AEMA S BAMEH (5
m>0.53 mm); Fik: N Rtx-5MS #: (5 m>0.25 mm>0.25
um); AN Rix-5MS £ (25 m>0.25 mm>0.25 um ).
AP PTV HEFER S BERECTHE R : LRIRE N
120 'C, fRFF5 min j5LL 100 CigZTHiE 42 250 C,
TRFF 33.7 min. (REHTHRERET: IR E 82 C,
5 min J5LL 8 C/min # R FHIL 2 300 'C, fR¥F7.7
min. B NE A 45 >99.999%:; EI Y5 A 230 C,
B3RS 300 C; 4R (8] 24 10.00~40 min; &
BT
1.3 FEAETAER

FREL 2 g ¥y RIS THE ST 50 mL &0,
BN 20 mL Z.J& » iedAiE ST L min, 1 75 JEEH 15 min,
SRJET 3500 r/min AR FEG.C 15 min. HLEIETR 2.0
mL gk .

7E ENVI-Carb ZZHUE A 1 em & FJE KB BR
B, 5 mLAER-F . (V=30 VAT /M,
R T RNATC KR BN 0GR, RF 2 mL _BIE WO A
F1 5 mL AT R S e, W AR R T 10 mL
b EVE R EIRZT 0.5 mL I 2 mL N FE-3SA Cke (VIV
=37) W IR S, AR T, BRI O
PR ME R Z 1 mL, it GPC-GCMS ll5E .

2 HR5iTe

2.1 SREUAFIR R

Bl 1 R IRBUSHER TR i 2 R AR R 13
B, RSB R E, ASCER T 17H K 3 Fh R0 :
LN, ClEK (41, VN JRE-SAEHE (37, V).
CIERT ORI ARRE T8 55,  TREVHSRIGZR D, T4
i KRN B CUGEAE R BRE R U SR 4R 2

1089

TR IR R, 53 FME TR L K 24k
B SR B RET 08, HOK ZHURSHE LI rh 7
FERIR T, ML 2 R ASC UL LA R B o

(= 10,000.000)
6.0

S0

40F

4 e,

0.0 Eusmamat IRV I rFORTON DTSN TP [FOROT PUSON DOV
10 15.0 200 25.0 30.0 350

B 1 RPN TRIENSHEIE- RIS S FRE
Fig.1 Total ion current chromatogram of the extract of dried
plum vegetables without clean-up.treatment
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Fig.3 S IM chromatograms of a mixture of 18 organic phosphorus peticides and pyrethroid pesticides standards (a) and sample spiked

with 0.4 mg/kg

pesticide standards (b)
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Table 1 Retention times,linear ranges,linear equations,correlation coefficients and detection limits of 18 pesticides

AR G oA /min - & 58 B /(mg/kg) 2.4 7 A2/(mg/L) A8 X R S o FR(mg/kg)
R 10.534 0.02~0.5 Y=217565.8X+4882.253 0.9992 0.003
- aE 17.713 0.02~0.5 Y=407827.0X-3033.014 0.9991 0.02

FR 18.249 0.02~0.5 Y=304256.0X+5772.3 0.9984 0.02
ER-Ea) 19.336 0.02~0.5 Y=1.368059¢+007X-502526 0.9978 0.002

A IZHLAE 21.367 0.02~0.5 Y=1969383X-20768.71 0.9964 0.01
e 21.795 0.02~0.5 Y=1276545X-5633.707 0.9982 0.009
xF B 21.999 0.02~0.5 Y=1551897X-12105.38 0.9973 0.02
ZAARH B 28.815 0.02~0.5 Y=2742090X-21657.41 0.9980 0.001
A Es-1 29.850 0.02~0.5 Y=1727739X-5224.735 0.9997 0.002
AHBs-2 30.021 0.02~0.5 Y=5512216X-22793.21 0.9998 0.002
AAHEE-1 30.866 0.02~05 Y=561351.4X-8108.131 0.9999 0.01
AAHB-2 30.976 0.02~0.5 Y=803730.0X-9137.501 0.9998 0.01
ARHB-3 31.102 0.02~0.5 Y=736548.2X-4243.63 0.9998 0.01
AFURH BE-1 31.187 0.02~0.5 Y=185070X-20256.59 0.9998 0.001
AAH B4 31.229 0.02~0.5 Y=552136.3X-8264.427 0.9981 0.01
A AR H BE-2 31.439 0.02~0.5 Y=1585070X-20256.59 0.9998 0.001
FUKHBR-1 32.120 0.02~0.5 Y=1867593X-3267.89 0.9967 0.007
UK BE-2 32.387 0.02~0.5 Y=2232591X-24645.95 0.9998 0.007
S L 33.134 0.02~0.5 Y=121660X-12102.09 0.9998 0.003
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Table 2 Precisions and recoveries
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He4E mitg FAEK F4AE RSD
(mglL) AEAmglL) HE% 1%

A
/(mg/L)

HEHE A
Pies) Ak

S At i
wHE Ak
LA At b

ES A E T
X aRak KA i
ZAARFE A4S
Bk E T
AAH B 0.061
ARFRFE At
UK H B 0.040
R H B 0.092

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

0.4
0.4

0.320
0.412
0.328
0.413
0.528
0.509
0.429
0.412
0.385
0.403
0.355

0.425
0.332

80
103
82
103
132
127
107
103
96
100
89

106
83

7.50
11.38
6.94
6.32
8.76
7.68
8.09
7.89
5.57
8.54
9.76

8.28
7.39

B3Rk

1091

(1]

(2]

(3]

(4]

(5]

(6]

(7]

TR, 218 70, BRI NI 2 5 R R T 2 24 11 A W 0]
A& SR, 2006,22(2):229-232

AUARI 5 B R S5 NI S S AL AR 255% B 1
BLYA A 43 BT [9] AR TR, 2010,36(7): 742-745

TR AR HEAR XK, 5 AR R 2 I S A 2458 AN LR
16 5 % 5 [J]. B & Bk 2011, 27(5):524-527
BB [N AR 25 5R B8 R R i 7 e R e 7 18] [9]
w2231, 2008,23(2):218-222

2k, TR L B h R 2R BRI R T AR B AR 0]
LRI £ 5 S50 = 31,2009, 6:28-30

S T A AE 2R A STRIBR PRSI RE 22 il A 2 5% T POt 72 )
iR AHE;,2011,2:31-34

FREPSAR, 5 EIRAAE B -TELR B 1508 o - <M i/ it
P ERA AR 28 FHAHLEUR Z5RI SR Husg s Ak 24 [3].
1} 2009,3:181-185



