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BEYFE. FRREERE ENAEILBERGEAN
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FHPFEARBRENAIBRZARE. B, SEa5HE
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U R AZ B 3t S k. BREERGAHER
KT AE SR , A9 45 H G B SE TR AL ) B A L
B ZG o 14 B, ZEILIERE b, ) 4% €005 38 BT 3
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RO « B E (Dichlorvos) ; F % B (Methamidophos) ;
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SFELEETRH AEZZAFHRERGAGR N T4, E-mail.
yangjkk(@ yahoo. com. cn,
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ZTE B Ji 8% (Acephate) ; B $F B (Phorate) ; — B
(Diazinon) ; 5k 5 (Dimethoate) ; & 5F # ( Chlorpyrifos) ; &%
Wi #s (Fenthion); & i i # (Malathion); 2% #8 &% #%
(Fenitrothion) ; % i # (Parathion) ; B &% B (Quinalphos) ;
JK B (Isocarbophos) ; W H# i B (Phosemet) , DL _F4&
BRI A MR X8 AR M T IR 5 OR3P LB A I 0 o 2
HE, FEAE SR A ZH-T890A A AU (B A
BRI AS , FPD) KK | shftre s . 32 F 2R A
FRA R R s A1 3 L T25. 78 [F IKA WORK A 7= ; 7
KB 0. 0001 g; BERIRA 25 . EIHER XW-80A; &
WAL s € B Organomation 23 & A4 7 B & ) B HL: K
FIH

L2 R Bk

L2.1 FESACTE BT B S R A, VT
FREX 25. 0 g #£5F 150 mL BeARH, LA 50 mL ZfiF, H
S EHLAIH 2 min, 538 F 100 mL BEREEH, EFN
HEMA 5~7 g NaCLEIZIEY | min FHEA
30 min, fEHEA 2, 11 F W H 10 mL _EFE® T 15 mL 3%
BELOEN,FIHRSE 10CKE TFTHEERERETE,
F 5 mL PNER U R Y, A DLIR S uE S T
SAHERE T .

L2.2 RMEEFME 6Ai%.DB-1701 BHEH
(30 mX0. 25 mm 0. 25 um) ; FHRFEFF :80°C £ 1 min,
2L 25 °C/min FZ 200°C {5 +F 8 min, FH-LA 30 °C/min I}
Z 260°C ,££%F 10 min; A H, i 150 mL/min, 555,
Wi 110 mL/min, B (N, )60 mL/min; #4017
JE : 240°C s Kr U #FRLBE 240°C s EFE &R -1 puL, N THERE
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Eb A8 A SRAE iy HP 4 40RO R B i ) 5 o o o PP B — R
25 B st ) A 2278 £0. 05 min PIA] RITAGE iR 25 .
2 HRESW
2.1 g
2.1.1 BiEFMEE EREENEEREANEIES T
RS R REE N —I . RERIR 2 R,
ZIRX BV L TSR EAEHE HP-5(30 m X
0. 32 mm X 0. 25 pro) FIH AR 1 B 40 4 A DB1701(30 m X
0.25 mmX0.25 pm), i RAESIG &M, LR A A 4
PR R R B (R . 25 SRR I, ToI 40 ] sl A8
SIS, HP-5 B 41 FE AR R R84 75 56 W8 R0 %o 1 e 40
FEMHEARR 12 P 25 BEAR 47 343 B3 5 17 14 FhAR 2578
DB1701 BANE @iEH: H8 2 B 47403, U6 BT sk A%
) HP-5 BAIEHARBE A ZRE P 14 FiAR 25 19 R i ks
W, PR R G B LR R 30 m<0. 25 mm X 0. 25 pm )
DB1701 E4E i
2.1.2 @i%FMMe  HEEEIBIR 2R
EMEMBAEHMA R EARF AR, 7R
F 14 i 25 v B Ih R B fIK, O 83~84°C, HIKCH
SRBRFEELRE, 454 86 1 87°C. KRR FFHR A
IR K 50.65.80°C . [RIA, 78 AT A ) 14 Rl 25,
BEFEIR A AR R, 200°C o PRI, SRy R UE AR X R 0
AR 2 B ik v ] BB A5 3 A F A VR W A 2 B R
H L IZIRE SR FH R THE, BD i p0 iR 2] 200°C , F- 2]
260°C (ffik DB1701 {53 A PR YR 98 FE o —20~280°C)
FHRYE S B ROR A RS R P TR . SR EW PR
A B So T AR o 14 43 5 B R 0 R B AR I A B L {EL )
TRASAL » 437 st [ 4, B b A 2D A st I B S8 R
FHERIVIIR A 80°C ., M %A KR & B, thw1iE LA FE
H 2R 25 °C/min F+ 2 200°C, 4R J5 LA 30 °C/min Y FHE
RILZ 260°CHHR A HE i 1 43 89 5808 A A B 47, 43 A
A [l A4 . AR HEAD 7890A (U AR ERVETE R ¥
AN WL E B 60 mL/min & A X IRE PR
K,
2.2 BEEUAH B YE Tk

BHUBEAR 25 5 ¥ T A DL, AR 48 A 00 AE 25 9 DR
HLIRE R 3 FORFMBFIVE MR GRS TN F 14
FAEDBERZIMIRBGH . 258K, L IE1ENRBUE
FA , [ i R B 45 A 20 BR 2 T S 4R B A, [ e R
U5 DL =S e R BURI I B el Rk B S M
SRR LT ORI, H g L. Wik, REZ
JiE B AR R R A2 1R o L% B B 6 G v A v B G (L R 3
AR BRASI ) T A, SR B UCR FH G A B DB R BRI
BEGH . ZREAHIHE T 80°C/KBMREIR A .40C
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Wi 7&K BOK I AR 3 Pkt SR U e 45 . 45 R
FH,80°C oKV H 1 IR 28 & I AN AR B AR T B (H S B A
18, 25 5 7 AL VR /K I i ORI | R BEBR S AR 24 1 i
R, (LR E] 50% A4 5 40°C el 2 & B we IR
5 X 4R [T R — R A4, H AR R R R
FEAR B (ERE B 3R 2 A, BE S R RE R I R AT 44, R
BBARUCHEAT , B M 45 SR [FI 20 H AR . ZE/K TR B VR 48
FECT, HA T K VAR EE 4351 40.50.,60.,70,80°C AL
WYRZERUR , R BK IR R T0°C BT, BRRB AR IE & R 24
B TET SR, SRB IR BB B, SR R e 48 7 =X
2.3 MMM

8 iR 3 2 E % 0.01.0.1.1. 0 mg/kg 3 Fi R
R B TR A PR S A T S , IA R P AR 2 & &
SR AR, WETE AR RN ARAR, Rl AR v R . IR R
LMETOE MR R B R ARERE(R D, B 1
14 FAEYIBRRZGRE SRR GREE R 0.1 mg/ke) i)
SHEIERE. R 1 AT, FEL ML 0.01~1. 0 mg/kg
PN IR0 BT ARSI P 25 R 24 » Bk s FE 0 Y el P 2B M A
K ZRBRE AR /N, 251 0. 9985 Fil 0. 9978 A, Hop A2y
FIAESE R K E) 0. 999 DL, 5240 R TR, — &
FERE B0 A T iR 00 2 A v M S S M s R PR 1 |
L, R R B (RTL6. 480) 5K A (RT16. 547) 43
BIRUR 2 (B HE 12 AR 25 T010 43 B B R 10 2 1
RY b #RAE 7 UL R0 T vk BB A8 A SO IR Bsh R T A
Wi 14 PR HITHE .

®1 14 PRGN HHRBRE,

KM X R R AR L

Table 1 The retention time(RT), linear range,
correlation coefficient and standard curve of 14 pesticide
K2 PRI AT linear HIXRE triEhsk
Pesticides RT range/mg * kg1 R2 Standard curve

T H B Dichlorvos 5.582
8% Methamidophos 6. 129
ZBEH e Acephate 7. 852
FA$£B% Phorate 8. 779
W% Diazinon 9. 730

IR Dimethoate 12.138

B FEM Chlorpyrifos  14. 205
£E B Fenthion 15. 234
LR B% Malathion  15. 397
RIEWBE Fenitrothion  15. 556
%t#iB% Parathion  16. 110
MEBE Quinalphos 16. 480
K et B Tsocarbophos  16. 547
W BB Phosemet  22. 355

0.01~1.0 0.9985 A=7 114.7C—16.79
0.01~1.0 0.9978  A=10 480C+22. 39
0.01~1.0 0.9994 A=5 302. 1C+49. 89
0.01~1.0 0.9990 A=6 345.1C+13.45
0.01~1.0 0.9993 A=4 659. 8C+64. 57
0.01~1.0 0.9996 A=5 229.2C+1.13
0.01~1.0 0.9991 A=3 261.8C+132.04
0.01~1.0 0.9993 A=5 345.9C—10.79
0.01~1.0 0.9993 A=6 326.7C—22. 35
0.01~1.0 0.9998 A=3430.4C+8.12
0.01~1.0 0.9994 A=5 141. 8C+22. 14
0.01~1.0 0.9995 A=8 087.3C—20. 94
0.01~1.0 0.9992 A=4 469.7C—9. 86

0.01~1.0 0.9990  A=2 356C—11.26

2.4 Tk e ISR R B SR R

PRI 25 g B2 HAES 43N 2. 5 mg/kg BITR
b, HRE 43 E A 0.01,0. 05,0. 1 mg/kg B4 2, 3%
HR1. 2. 1 SR vk 1 25 B O A VB » IR oR KON 4% B )
BEERIE 2, B2 hENEArEMERE. B3 EK
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Fig.1 Gas chromatography of standard mixture of 14 organ
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phosphorus pesticides (the concentration were all 0. 1 mg/kg)
Z5 R AR K SF 2 0.1 mg/ke PR3, 3 2
AL, MR 2GRN 0. 01,0. 05,0. 1 mg/kg At , B Z,
T VY Je 9 ) T S AR A b, LB AR 2 ) [ i R 2 R
95%~120% . 3 P INKF T AR XS AR O 22 /8 F
5% FFEARBRRI MR . DL 3 £ 15 M Lu i+ 5 A A
H BRI T H A 5 R 1 PR B AR, BB G Ak
BT RS B A HEAE 7890A-fpd REUE &, fF5 it
WrEok . A 2 BURE G 2SR AT L iR 5 28 FH Y
BN M BA R 2G5 B i AT A ARG 4, B 7 A B

Bito HHIE 3 BT S i B35 AT UL AR d P Y 14 A4
AU — UK 7] I B4R B >, e Y ST AR B A A T
B R ATHE .
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Fig. 2 The blank map of cucumber sample
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Fig. 3 The added standard sample map of cucumber sample

*®2 14 FRZG B INERK T L 34 U 3R RS2 B A H BR
Table 2 Added lever,average recoveries, precisions(RSDs)and limits of detection(LOD,S/N=3)of 14 pesticides
MARA: 0.01 mg + ke ! fERAK - 0. 05 mg + ke ! Mgk ¥ 0.1 mg + ket A A B R
25 Pesticides Added lever ) Added lever ) Added lever ) e H R LOD Positive List System
P2 R AR AR IR 2 P2 R AN AR IR 22 SR AN AR IR 22 /mg + kg~!
Recoveries/ % RSD/ % recoveries/ % RSD/ % recoveries/ % RSD/ % /g + kg™t

i Dichlorvos 102. 1 3.2 95. 9 3.9 104. 2 2.8 0. 0092 0.1
1 Jle% Methamidophos 98.2 4.6 96. 3 4.5 100. 3 4.0 0. 0380 0.5
Z.TEF e B% Acephate 65.9 3.2 65. 2 3.0 73.6 3.6 0. 0321 1.0
1 $B% Phorate 111. 1 3.5 118. 2 3.9 102. 2 2.0 0. 0070 0.3
8% Diazinon 106. 8 1.6 102. 3 1.3 110. 3 1.2 0. 0069 0.1
IR Dimethoate 118. 3 2.5 114. 8 2.3 108. 4 2.1 0. 015 1.0
FEFEIR Chlorpyrifos 108. 4 1.2 101. 8 1.4 106. 5 1.4 0. 0089 0.5
1% B Fenthion 109. 0 1.4 105. 9 4.1 110. 1 2.4 0. 0068 3.0
IL R B% Malathion 112.6 1.9 102. 7 0.9 109. 1 2.6 0. 0059 0.01
FRIEEBE Fenitrothion 115. 1 2.8 119. 3 3.3 108. 8 4.3 0. 017 0.2
S+ Parathion 108. 1 3.5 106. 6 4.6 106. 3 3.5 0. 0085 0.3
MERRBE Quinalphos 108. 2 1.1 101. 1 1.9 104. 0 1.6 0. 0076 0.05
JK R BE Isocarbophos 97.3 4.9 106. 7 4.4 109. 2 4.4 0.012 0.5
T B B% Phosemet 105. 3 4.1 108. 2 3.2 108.9 4.7 0.075 1.0

3 H5itie
3.1 RBGH ML

Pk geE i LT, SR 2 D 4R BOGR  42
WOBOR AT . BRSO BN T 21 R BRI
L AR R ) o B 4 BBOBOSR, » ) o 2 B i B0 e
4. TRBHRFEN I ZIE SR BUSCR 4T 1 PUEAN AR
B BEVEROR, B ATE H T 5T H R ORI N B -7K 2
WAL AR . KRS WERMRPRAN
B ECkE s DMERFEROGH. Hixilk P a5
HIARFAGIN R + 20 T A%, R LB S R 48R 2 g

B — R BeAE L BARIAE Bt — L8, HIRGET [a] <, (B AT
Rl SR B S R AR 255K B, HLER IO 4 AR AR fRT B0, 5 2
— B B IUAH .
3.2 JrEMHRRAR T HAH ESI KRR 2 i
BTJRRR E X H i 0 BB B Z—. 2006
ARSI TS 7 H R Hoh i R BN 255k
FRE:FEIR 2k 351 T, BT L “SR 0 B MR H BR
T35 AZBIE 0 5 | 3k I PR » A BN X H A “ 15 RE B 3%
R FINK B ) “ER LBE 27 [RRE, HUB & Fh i 4%
BREER-T BN — 0 T 3 [ A9 [ 8, [N b, 7E 4 6
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Determination of 14 Organ Phosphorus in Cucumber of
Green Vegetables by Using Gas Chromatography

YANG Jing"? ,CAO Hai-feng
(1. Northeast Agricultural University, Harbin, Heilongjiang 150030; 2. Safety of Agriculture Products Quality Testing Center of Harbin,
Harbin, Heilongjiang 150070)

Abstract : Selected Agilent 7890A-FPD,DB-1701(30 mX<0. 25 mm 0. 25 um)capillary column, extracted with acetonitrile,
concentration temperature was 70°C with nitrogen blow. An analytical method for the determination of organ phosphorus
in cucumber of green vegetables by using gas chromatography was established. The results showed that the 14 organ
phosphorus’s linearity were good, their correlation coefficient were from 0. 9978 to 0. 9998 in range 0. 01~1.0 mg/kg and
they could be separated within the 23 min; At the same time that the 14 organ phosphorus’s recovery were from 65% to
120% ,and RSDY less than 5% ,detection limit less than limits of Japanese Positive List System. The conclusion was that this
method was suitable for detecting 14 organ phosphorus in cucumber of green vegetables at the same time.

Key words: green vegetable;cucumber;gas chromatography;organ phosphorus
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