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Method for Multiresidue Determination of High Acute Toxicity
Organophosphorous Pesticides in Vegetables

CHEN Hao!, LIU Xun-cai!, LI Sheng-qing', CHEN Zhi-dong?
(1.College of Sciences, Huazhong Agricultural University, Wuhan 430070, China;
2.Testing Center, Hubei Academy of Agricultural Science, Wuhan 430064, China)

Abstract: A method which combined solid phase extraction (SPE) and gas chromatography for multi-residue determination
of organophosphorous pesticides in vegetables was discussed in this paper. Methamidophos, phoyate, omethate, chlorpyrifos,
parathion-methyl and parathion were selected as the analytic targets representing toxic organophosphorous pesticides. Satisfac-
tory results could be obtained as the recoveries were greater than 80%, the entire analytic time was no longer than 1h, and the
detection limit ranged from 0.0184 mg/L to 0.0396mg/L. The method discussed could be applied for quick and accurate
determination of organophosphorous pesticides in vegetables.

Key words: organophosphorous pesticides; multi-residue determination; SPE-GC; vegetables

WA E#: 2004-09-06
e fmifr: B¥(1963-), B, BIER, L, HRFAARAREINT . BEREESFTMEY T

Bk, FRWEGP TCs BB PR A ERBLRRR determining the fate of tetracyclines in land-applied livestock
S B, 2 5 A TR R R B i Bl R 7 wastes[J]. Analyst, 2003, 128: 658-662.

75% UL, HmEELRER. [4] Rogstad A. Optimal SPE-HPLC determination for oxytetra-
&2 TH: ) cycline residues in fish tissue[J]. J Liquid Chromatography,

(1]

[2]

(3]

1988(11): 2337-2347. ‘
Hisao O, Yoko L, Hiroshi M. Chromatographic analysis of [5] Maria T, Pantelis R, Panayiotis P, et al. Determination of

tetracycline antibiotics in foods[J]. J of Chromatography A, oxytetracycline in the live fish feed Artemia using high-per-
2000, 832:109-133. formance liquid chromatography with ultraviolet detection
T, BRRARE R ELPAM). JE5: A% Tk [9]. J of Chromatography B, 1995, 663: 167-171.

HiAR4L, 2001. 85-87. [6] FER FRY, BALTE. 4P P UHESRE SR



Xtk

a5l

2005, Vol. 26, No. 3 205

PESES: TS207.53

RAHTRAERR. E¥. HE. BN £
T BE SR AT N THREE™ . RGREF
FHEE. KEXBRERARSY, ERAKENR
i, MEETTZOBER. KEREAERE EHR
HAMABFEEEERE, FIESUPERIERY
EAGRBRBENESE, NTSIREMER, WHE
FEEFEYRNESHRER " ENGFREEE. K&
P RARFEIRMII RO R+ HFHRHAEK
Ao B, WA RonEsl. BARGHER, X
AAMNBRAXLHEE, B5RTBRNNREEL.

REMRAZE S TEARET 20 e S0ER, &
FERNETEERR. AAFEWRERK, HaRY
RERUAADBRNELT, BUTZHERKH LS
K77k BRI AEY]. BTGRP H VBRI
WHEERE B GEE AL RE BRI E AR
B - SAGEEARCS, AXAEFRT. EH. WE.
RE I BAE, WD E BRI T EHEIT T ]
R, BEGEIERALREMTBORMEMER - UHaH
BRAEAR, XTULREBE, FHBE. SRR, UK.
REEXT B BB R RN EEHHBER G AT K
R, RBTHREFOMR. BRAXERTRMI, 4
R4, ElRE, BRI

1 HMR5E%

11 BRI

111 R
R, REBE. S5R. B, PESTHBE.

XTERBERERE, D EiRAH% 1000mg/L, BURIERIRE

BB uRME, AN, 2. 2RO, 8. E
oft. =& P, Sam. TAmme, U EikHg
HEYHTSE, 545 BhEEF.

1.1.2 (U8

WM. BESEN. RERRM. B ik
%3 . SUPELCO i) DL BEAHAH{X . SUPELCO KJ
3ml ENVI-Carb SPE Tubes f ENVI-18 SPE Tubes . Agilent
2\ &) 47 ¥ 3ml Amino SPE Tubes 10DS-C18 SPE Tubes.
Agilent [¥) 6890N S A% {X (7 FPD ##ll 3371 B 3hit#f
8), URHERERIBENE.
113 SAHEAETERSF

J & WDB-1701 B EAEAILH: 0.53mm X 15m,
BE1.0um; #HHEOEE: 210C; F&: BEFAHE,
150°C+10°C/min X 6min, 7F 210°C{R#F 4min; Y2
BE: 240°C; #HSHE: H: 150 mYmin, N: 5ml/min,

SCERFRIRED: A

XEHS: 1002-6630(2005)03-0204-05

%54, 110ml/min.
12 BELE

121 AREEBNEE

BT, TR, EFR. Y. B
EXTBRBE. WAL & 10001 F 10.00ml AR,
AR EY, aaEs, WEHEEED% 10.00mg/L #
FRUERE .
122 HRRELCE

FREVUIRE VRS HOSEHE 25.00g T 250ml 24k eF, oA
$REUH 50mi A 545 BEEH) 1.0g, I3 2min. FB LIS
g — BRI, FREE DL 30ml FEURI 4 Kbk
%, BEE, HEBESBESP. WEIPMA
5~10g L8, BIZIFRIE 3min, #HE 0.5~1h 5.
BUCA MU B4 30g EKBRRAI ZHTAEdEAT T4, ELL
20ml REI A ZUGHAT IR . RHIREUBE E AR,
HFRFEERBLETASCTERE Iml £F6, BREHE
BEWZEMRE S, FULERFEKEE, 67
JEBEAEE 10ml. FFAKK LA 4SCTFREET.
PR 1.0ml B AFEFRE, o SPE H(% L 5ml A EITBE),
B2 X 2ml WA EGESRRE, i, WEMER
HAs, EHZE5.00ml.

123 (SN

BEIFSAGENNE TS, SELEEEN
AR 3h B SRR B AT .
124

REHERET RSN
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2.1  SPE #E RIKEER ik

EHRINTEANBRRARE ST LD, HEHEK
LB UERARME, BTHB—HMEENKBHRY
(43 SR AR B AP VE F 80 SPE R fnma B o Be R, A3
A 4.00mg/L AR AESS % ENVI-Carb 1« ENVI-18 . ODS-
Cis HEF1 Amino #: 5HE. FEE. ZEOEEH#ITERSE
B, iesRwE1.

MSEEBARTT40: ENVI-Carb A3t FHHEBEE B IIH
W, FRRERAZEITERNER, Bk -
HHERAEEBRABRMER. RERRIK BRI
e Z B, ENVI-Carb £EAH M TR 44T 0 R EGHK
#1784k, ENVI-18 £ . ODS-Cis HF Amino H7E LA K K
YRR & T AMRAK R RS ER, HPU
ENVI-18 &, Amino HIKZ, ODS-CisBgE. %iE
F) ENVI-18 HXHEEORMF SR A a1 Amino 5,
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22 WEEFIA R ERE

HE 1 WEEME R4, WHEH Amino H, L
PR A R B i . 7 SR UE B W 2 AN 2R B i 42
Ty ATRERDSAVEAEEH, HPIERERRHE
B BRI ok, R 1A 2 X Uk e A O P B AT A E

FERED, P 4.00mg/L KFFERET Amino 4, LR
B e, W AAMRZ 2 A EI W hZ, SRWE 1
Bim. MERBHER.: Fkp. B, 252,
BIUHR, FEXERE. NSRRI Amino £, L
PR R EER, WOEMHER T 3ml, BG4,
23 REGUMIEE

X TREGH, BEARHRES, HEEREERZ
i, EERRAEAERLXTHRRESAAORE, &35
UK. ZBZEE. = Fht. Vam: Vemen=1:11
BEIRFIA) Vam: Vemen =1:2 FIE A RFB)AREGH,

X R SR b SR AR RD VR L ) P R PEBE. R
R, EFME. FREXIBBE. HBE R G AR
PSR R AT E, et EAMEEARE, e
HRWE?2,

MFE 2 PRAETA: N TARMKARS, BREGHIS
B, W VmmV omen =101 HIRABFIX B AXT R B
RECGH R REGIEF, T Vs Vemen =12 KBS IRX
Rt B e F) SRR SRt B T H B SR . 3 AR
BinE, SRAGUKERBEREHAREN . AAMRE
BREBMRREE, JHEENERTHERIG, B
R HIR AR R BT
24 TAFHaLe Rl

B R mE . FREEBE. SURR. B, FEN
TRk, XEBHIRESN N 0. 0.02, 0.05. 0.2, 0.5, 2,
S5mg/L MRFIBRAE TARE B, FEEEENHT, HERHET
Ardlle DAEIEIAR A X AHI AR RIZE 5> BOURE C BEATERAE ],
LEITAERZ, DL3fEERETEE R, 4RIES.

F1 SPEHREMFIEIERE

Table 1  Slection of SPE columns and efluents
(2] Gl V.
SPE w’ey JIAE Acetone Methanol Ethyl acetate
Tubes e Added B LIliE S e alii e Her Ll &
Pesticides (mg/L) Found Recovery Found Recovery Found Recovery
(mg/L) (%) (mg/L) (%) (mg/L) (%)
i }ﬁ o 4.00 2.1360 53.40 1.0384 25.96 1.4468 36.17
Methamidophos
i 4.00 0 0 0 0 0 0
Phoratez
w5 R 4.00 32976 82.44 1.4168 3542 2.2636 56.59
. Omethoate
é = % iﬁ‘ 4.00 0.2744 6.86 0 0 2.2204 55.51
A Chlorpyrifos
B S .
g Eﬁ%ﬁ%ﬁ 4.00 2.0384 50.96 0 0 1.8480 46.20
g Parathion-methyl
al Hﬁ,ﬁ# 400 2.4404 61.01 0 0 2.3580 58.95
Parathion
il ’E o 4.00 3.609 90.24 2.3256 58.14 3.3728 8432
Methamidophos
ki 4.00 3.8996 97.49 1.3984 34.96 1.3340 33.60
Phorate
g "R R 4.00 3.6876 92.19 2.6076 65.19 3.2776 81.94
= Omethoate
3 d
= % 3 lﬁ‘ 4.00 3.9860 99.65 3.8492 96.23 3.6656 91.64
& Chlorpyrifos
Eﬁg.iﬂﬁﬁhﬁ 4.00 3.9960 99.90 3.6580 91.45 3.6440 91.10
Parathion-methy!
Xt G 8%
4.00 3.9848 .62 4.0592 101.48 3.7940 %
Parathion 99.6! 94.85
g Ok 8
¢ . 400 3.2308 80.77 0.0824 2.06 3.3732 8433
Q Methamidophos
_] .
g THR 4.00 3.2424 81.06 1.3588 33.97 1.7816 44.54
g Phorate
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SPE RH IAE Acetone Methanol Ethyl acetate
Tubes £ Added HEs Bl & P g |mlir MER LllvEs
Pesticides (mg/L) Found Recovery Found Recovery Found Recovery
(mg/L) (%) (mg/L) (%) (mg/L) (%)
a5 R 4.00 3.0052 75.13 0 0 2.5808 64.52
Omethoate
% 7 ﬂ 4.00 3.2356 80.89 3.1176 77.94 3.7672 94.18
Chlorpyrifos
‘?%ﬁﬁﬁw 4.00 3.2028 80.52 3.2600 81.50 3.5784 89.46
Parathion-methyl
X %,% 4.00 3.2340 80.85 3.3520 83.80 4.0000 100.00
Parathion
. i Bﬁ o 4.00 3.4948 87.37 0.9124 22.81 0 0
Methamidophos
E TR 4.00 3.8736 96.84 0.0600 1.50 0 0
g Phorate
g g5 R
4. 3.5 89.84 X .
§ Omethoate 00 936 9.8 0.6068 15.17 0 0
B % ﬁ 4.00 3.9868 99.67 1.0240 25.60 0.6388 15.97
Chlorpyrifos
33%,;?%% 4.00 3.8852 97.13 1.0548 26.37 0.9928 24.82
Parathion-methyl
X Efﬁ.ﬁ‘i 400 ’ 3.9544 98.86 1.7472 43.68 1.5458 38.64
Parathion
F2 RERMMERELER
Table 2 Determination results and recoveries of different abstraction agents
& ZRE =R BEHA RARMB
Acetonitrile Ethyl acetate Chloroform Mixed A Mixed B
REBH WEE W EE WEE FRE  WEE R WElE FHGE Wl MR
Pesticides Found Recovery Found Recovery Found Recovery Found Recovery Found Recovery
(mg/L) (%) (mg/L) (%) (mg/L) (%) (mg/L) (%) (mg/L) (%)
Bz 3
Methamidophos 1.822 91.1 1.266 63.3 0.848 424 1.320 66.6 1.883 94.4
T # R 1.781 89.0 1.475 73.8 0.991 49.6 1.364 68.2 1.483 74.2
AR
Omethoate 1.783 89.2 1.047 524 1.563 78.2 1.265 63.2 1171 58.6
#IEW
Chlomyrifos 1.892 94.6 1.342 67.1 1.218 60.9 1911 95.6 1.546 71.3
X G 9%
Parathion-methyl 1.895 94.8 1.860 93.0 1.728 86.4 2.124 106.2 1.989 99.5
Xt B 8%
Parathion 1.971 98.6 1.518 75.9 1.232 61.6 1.890 94.0 1.725 86.2

vE: 1. B LSRR A 2mg/L; 2, BAN AR Vam: Vemcr=1:1 RS RH, BANBA Vam: Vemen=1:2 BRSEF.

25 MAFENCA% "
HRERSERE R, 2 BRI FIVKBE 0 R . P & i

B, SURE. M. FENEE. NRBOES % o

R, SR AT, I A % AR §

AERHERE, SRNEL. 2
ME AT, AHTEHIARECE Y 74.4%~98.7%, 0

HIHFFHEIRE R 4.72% ~2.17%, R AT ikRHER R
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F4  IFREMGRRER (n=7)

Table 4 Determination results and recoveries (n=7)

SRR Addition AR Addition A& Addition
R 0.02 mg/L 0.20mg/L 2.00mg/L,
" e Bl WEE [Enti e EILe:

Pesticides RSD RSD RSD

Found Recovery %) Found Recovery %) Found Recovery %)

(mg/L) (%) (mg/L) (%) (mg/L) (%)
H & B

1 86.5 47 0.17 88.8 341 1.8234 91.2 2.53
Me idophos 0.0173 2 76
TR R 00148 744 4.37 0.1683 842 327 1.7833 892 239
Phorate
R R 0.0170 850 4.16 0.1780 89.0 3.08 1.8354 91.8 234
Omethoate
R

X 88.0 X 0.1 94, 2.65 J
Chlorpyrifos 0.0176 3.75 895 8 1.9033 952 2.26
FRECRT B

0.0175 88.0 335 0.1874 93.7 243 1.8909 94.6 2.17
Parathion-methyl 3 8
bul

0.0187 94.0 3.74 0.1968 984 2.56 1.9736 98.7 223
Parathion

%3 T{rh&RAEMIR

Table 3 Calibration curve and corresponding detection limit

REEH StEE KYEEFTTE HEXRY RER
Pe;ﬁcidcs Linear Calibration RSD DL

(mg/L) range curve  (mg/L)
e 0.05~5.00 A=1311.89844C—97.122578 0.99868 0.0184
Methamidophos e ’ ' ’
o

0.05~5.00 A=717.798611C—36.427847 0.99952 0.0248
Phorate
"5 R

0.05~5.00 A=937.940972C—62.868507 0.99918 0.0222
Omethoate
% % ﬂ 0.05~5.00 A=1368.76302C—52.542682 0.99924 0.0197
Chlorpyrifos
X BB

105~5.00 A=826.177083C—34.414479 0.99896 0.0338
Parathion-methyt 17
X Eﬁ,ﬁ 0.05~5.00 A=790.888889C—21.177778 0.99913 0.0396
Parathion
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