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Abstract: A new analytical method was developed to simultaneously determine organophosphate pesticide residues in
vegetable. First, the solvents for extraction were selected by comparing acetonitrile with acetone/ dichloromethane,
acetone/ petroleum ether, acetone/acetonitrile. The extraction efficiency with acetonitrile was the best. Second, clean-up
was performed by solid phase extraction using a CARB/NH, cartridge. Acetone/acetonitrile had the best performance used
as cleaning-up. The prepared sample was analyzed using gas chromatography ( detector FPD and detector NPD ). The
pesticides were identified with retention time, and they were quantified based on extract of spiking standards in a blank
sample. The limits of detection were evaluated on the values of the lower concentration fortified sample under the signal-to-
noise ratio of 3: 1. The recoveries and relative standard deviations RSDs were checked by adding pesticide standard
solution at three levels to untreated samples. The LODs were at wg/kg level. The average recoveries of most pesticides were
from 75% to 120% . The RSDs were less than 10%. These results indicated that this method is simple, rapid, and

sensitive for the simultaneous determination requirements of multiple organophosphorus pesticide residues in vegetable.
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1 #R5H®E
L1 AR5

S 5 AL 6890N, Bt A K ot BE A DU %
(PFD) FAMEAI &5 (NPD) |, XU A Sh#EFERS W
NG HERE O, R UE O s N-EVAPTM &4 ; T25
Basic 43 L ; MS3 FU KR HR 7% 2% ; ASS150A #8 7 Ji
THUERS ;s BIAHAE O &

AIGHRAED) 5 Bl | B | T e
FALIR IR Rl AR L TR HERE IR IR L SRR
SR | FH L il | MR AR | £ M B L X
[77NCEE SV 7N R R N R R N E YR 7O
FEME AN VTR | C BB . = | I R O
S P AR A B Wl (X0 8 Al 8 0 55 Ok 4 B
W AT ) o

A e IE O BE Ak N R (fl gkt 5 2
i (fagial) s Florisil [EAHAEHU/ M (REEGN AR
FHEABRZ 7)) ; CARB/NH, A (BT A7 4 R il 55
FBRAE]D) s TOKERIREN (S B4l F 650 CHLE2 h) .
1.2 AUERA TAESME

HP-5 E401454E (60 m x 0.25 mm x0.25 um) ,
AN E AR, B =99.999% ; 16 Ji k=, i
9 1.0 ml/min; BRSO SR, BEEE =99.999% | i i
2975 ml/min; PR, T 2 100 ml/min; 8
WA = 2 AR, T A 60 ml/min

PERE CHRLEE 250 °C, i, sr i bk 50: 1, 3
FET pl REIEREEE 250 C, FEFHEFR T :40 CIR
##2 min;25 °C/min F} % 100 °C , 442 min;5 °C/min
F+Z 150 C ,{54F 5 min;3 °C/min F+ & 200 C ,{54F
4 min;4 °C/min F} % 290 °C ,{4%F 1 min,

1.3 5k
1.3.1 $#H

FERAREL 10. 00 g YIFREIAE S, A E] 50 ml 2
LI 20 ml Zf, FEAIK 1 min, i3 ~4 ¢
SAbEN, GRS 1 min, AMFGES 5 ming BUH TN
G TG OK BRER 4, BRI 10 ml 2, Ji 4 75 4R B
5 min, B0 FRRIRZ S uE Bk . B
10 ml ZJEHF AR L R, G IFHRIUR 40 CTlék 75
Rgnr Zr 1 1.0 ml RV R, frad Ak
1.3.2 %1k

FHMVEWE /L CARB/NH, A, HAR T, K b
i 1.0 ml PSR WG # 5 CARB/NH, /N 1 B
AR N B A R AR EAE TR H AR T, R
ORI 3 /N T, HTWR SR W 43 2 Rk vk A% A 3
CARB/NH, #F I, P& i v 240 45 21 85 .00 48 1,40 °C
AREE T, HIECHE 1 ml FEE0O4 2 )k, s
FERIET, EAZE 0.5 ml, FEH OISO 5E

1.3.3  FEBUmbRsc s

Has (URE i, 82 DA S5 7 T A BORE S m
NARZFIRFRES WA ]y SN BRI T, X R A 5t v B
VIAZIE o

2 BR55H
2.1 MO

BEH] FPD A1 NPD 5 06 0 25 43 514G, LA XL
RO O BRI ) P, PAG DU 2% R[], H pr Hh i
NP R BA BsF ] 2 i 25 57 M AR A A 2 A
PR R AR A AR LARRIE . [k FPD K i 2%
HERE—FF 1] LLRE TN A 25 58 42 43 JF, BT LA FPD A5
D28 2
2.2 [EAHAEHURE Y E SR

AR SCHEST I T X 55 S/ MR T AR R A 24 1 5k
BRI A BR N 10 we/kg iy, BRI AL BT 2%
WA XoF AR 00 A P 2 1), R D 1 A BRORE iR A7 ik o 5K
g5 2050 CARB/NH, 1, 33 € 4K, Florisil #% iF
IR AR SR S0, SEg0 & I, X T — 2k
RO w/INWRE S, Florisil A3 2% B 44 5 0 2R B AT
TR D AR 2 R 53k 2 0 HOR 2R S
E AR & ; CARB/NH, L B 0 %R 1 8RR
U AR B B IR B B /NAS 225 fRT B 48 0 315 3
YRIINTC K B R 1k R 2 i v A B SR O (0 R R
HE RS AL £ B RISCR A X EARAS £ .
A%, AR S g ik | CARB/NH, A1 4E hy 4k 22
HUHE
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Table 1

Regression equations, correlated coefficients(r)

LODs of 26 pesticides

V&) S Gy I ot R ( g/ keg)
R e y=310.68x +5.687  0.9988 7.14
e y=110. 28x +10.236 0. 9981 7. 69
ZE P Ry y=298.33x +2.654  0.9986 12.5
AAbRA y=1121.3x -5.364  0.9989 20
KL y=1021.5x-3.698 0.9994 8.33
V4 y=221.36x-5.231  0.9998 12.5
R Rl y=1236.5x-3.681  0.9991 9.09
SRR y=382.56x-11.36  0.9988 10
A y=331.66x +13.24  0.9988 8.33
ST y=182.88x +8.361  0.9990 12.5
P 5L I W Tl y =802.56x —3.942  0.9991 7. 14
T y =500.33x +5.984  0.9990 9.09
Z IR y=402.22x -3.661  0.9992 9.09
FEESTFERE y=301.54x+2.673  0.9991 6. 67
FF 5 57 A y=802.61x—12.37  0.9989 8.33
g W T y=736.21x+12.01  0.9991 9.09
SRR y=294.15x -2.364  0.9996 9.09
IR b y=257.34x +10.34  0.9991 10
FEFEIR y =906.40x —7.962  0.9995 8.33
A M y=1021.3x+1.582  0.9989 10
IR y=321.68x -9.354  0.9996 10
i y =284.36x+18.35  0.9989 7.14
=R y=309.44x —12.81  0.9992 10

ik IR B Tl y =507. 69x +10. 589 0. 9991 8.33
T M y=801.99x +5. 684  0.9984 20
RSB y=402.57x +8.107  0.9991 10

2.4.2 IR ARG E

20.0 g =8 F1BiE o (FF b P AR & IR T 46
B i 20 ml ZJ , 23 BIAS N 3 A AR 25 TR AR
HER R, BN KP A 3 ISP ATINE , IR TR 2
JCE 1 e FEIRATIA T A AL BRI E | [R] Al 1 5
5, LATHBRAE AR SRR o (DSOS B i 22
(RSD) 5773 2, FPD GG 25 11 o il SARTE (R
TP UL 1, NPD G g A A o (i P LI 2.

3 Hig

AW T — P AR @R s S b 2 A
PUBEACZY 3% B 1) 7k, Ik AT G 3 T AR 25 5% B 1Y) 2L
SR A FRAE A B BRI ZOR (S B |k 2y
SR BIBRAEARIE) o ATT L SR R HGH], TN
Wi/ ZREAE AL DRI, k> 1 i TR A LR
FUXTIRGE R ARG o %051 — Rl S PRSP
M SRR A T B, BAT RABUE o o B AR
SEPEUF A i, BEIE T TG S Hh 22 5k B A 0 114

X SR P A A 24, AR Tk 9 Il R AR,

TrEA R, D ROk s FTE
226 PG IR SRR 45

Table 2 Recoveries and repeatabilities of 26 pesticide

residues (n=3,% )

0.5 pg/ml 1.0 wg/ml 2.0 pg/ml
A Flfie%  RSD  [lfg#  RSD  [IJE  RSD
P i 78.6 4.9 793 4.2 80.6 1.9
F g 7.9 5.5 745 2.3 739 2.6
B 80.1 3.9 83.6 42 8.2 2.3
S A I S 75. 1 8.6 821 6.1 80.1 4.1
KL 8.2 5.9 8.3 46 8.2 4.5
AR 77.5 3.9  80.1 2.3 86.3 2.1
EEEaE 80.0 2.6 8.1 2.7 90.6 3.4
IR 79.5 2.9 8.3 3.5 90.2 3.1
L 81.3 3.1 89. 1 2.5 9.9 1.7
SR 77.9 5.5 8.3 45 852 2.6
FILmEnERE 821 5.3 83.6 4.1 86.1 2.1
TR 80.1 4.1 85.3 5.0 87.2 4.1
LR 79.9 3.6  90.1 2.1 88.3 2.8
FEXTmE  83.6 2.9 89.3 3.0 90. 8 3.1
3T Ak®E  80.6 1.9 9.2 3.0 1156 3.0
F MR 79.6 5.3 872 4.1 1053 2.5
ZRIE 79.1 2.1 80.2 3.4 109.2 1.6
TR 78.8 3.7 79.7 2.7 882 1.8
FEIEM 80. 3 1.7 8.2 2.8 8.9 2.8
M 77.9 3.9 8.2 2.1 119.6 2.4
SR 78.2 4.1 79.6 2.9 931 3.1
R 81.2 2.9 8.3 35 8.8 6.1
3 79.0 2.7 96.2 3.1 79.9 4.2
Ik 79.9 3.1 91.2 3.7 8.3 2.5
Y e 75.6 6.1 8.1 50 889 3.8
R A B 80.1 4.9 1029 4.1 84.5 2.9
a TMKFEH0.8.1.6.3.2 wg/ml,
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The chromatograms of standards by FPD detector
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Figure 2 The chromatograms of standards by NPD detector
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