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(TR X A R BFFORT, S5 215155) )

R GV A N T o Ao L &R I . NG LB SO R N R VR 1 NN R R s A SR VIR T
28R B8 ISR TSR ik . HER A CIR- I (1299, VIV) IR A 757 M5 S B, PSA il Cp 43 HICE AH 22 B4+
J& ,JH GC/FPD l5E , B ARk E . 75 0.01—4. 0 mg/L G E P, 7 TG HLA% A 24 (1% e 1 AR 5 ok e S 2 Mk A
X M EB r=0.9970, J7 4 H B 7 0. 004—0. 03 mg/kg, 7 EFEH 0. 025—0. 1 me/kg, Ntz EICRLE 73. 9% —
96.6% ,FHXARUEIR2E R 1.3% —9.4% o %5 BARVETE SR UER A D AP lAAN%, 7T s %
w7 R HLEE A 245 5% B R E o

REIA : AR L A LBEAC 2N s S BRI AN AR R SOM gk

RESES.X53 TEFRIRED:A

Determination of organophosphorus pesticides in tea-planted soil
by dispersive solid phase extraction-gas chromatography

LIU Teng-fei, YANG Dai-feng, DONG Ming-hui* ,GU Jun-rong
(Jiangsu Taihu Area Institute of Agricultural Sciences ,Suzhou 215155, China)

Abstract: A gas chromatographic method to determine dichlorvos, dimethoate , chlorpyrifos , methyl parathi-
on , malathion , fenitrothion and triazophos in tea-planted soil was established. The samples were extracted ultra-
sonically with acetic acid-acetonitrile solution (1:99,V/V)  purified by dispersive solid phase extraction using
PSA and C,; as adsorbents, determined by GC/FPD, and then quantified by matrix-matched external standard
method. In the range of 0. 01—4.0 mg/L,the peak area of the 7 kinds of organophosphorus pesticides was linear-
ly related to its concentration, with correlation coefficient r=0. 9970. The limit of detection ( LOD) for target
organophosphorus pesticides was 0.004—0.03 mg/kg and the limit of quantification (LOQ)was 0.025—0. 1 mg/kg,
the recovery rate was 73. 9% —96. 6% with relative standard deviation of 1. 3% —9. 4% . The method was
simple, accurate ,solvent saving and cost saving,and could precisely determine the 7 organophosphorus pesticide
residues in tea-planted soil.

Key words: Tea-planted soil ; Organophosphorus pesticides ; Dispersive solid phase extraction ; Gas chroma-
tography
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o 38 RGO A LA 24 03 Ak, I AT SET7 22 B S Y AR IRV % , s AT 1A &, © e il iR A A 25k
BR PR AN 2R, 0 EX [FEIAH2E B ( Dispersive Solid Phase Extraction, DSPE) 2y 35 [# 4 [l 3% Anastassiades
AL 2003 A FF 2 — T AR 24 5 B A T R R ot A B R 2% kR PR AR S AR BB P 72
T TIE 1) 53 B0 T AFDRE , K BE B b i) 3R IR IT WSS A BILIR 55 % 023 B 25, DT S LA AR i rh it e 24
Z25% R PR | Ak TR AE , HRTE ) 2 TR R A A 2GR B I P (E e 35 v 4 )5 AR
B AR DSPE J7 vk F T LSRR S AT AL FR, 454 UM (v (GC/FPD) Kl 4 7 b 3 ke b
FUORCRE IR FEAEIE T XS B | R o AR AR AN A 7 R LA 24 10 R BRI DT v

1R Tk

L1 a7 S+

Agilent 7890A AL (32 [, Agilent 24 1)) ; L JJEGCEE R &5 (FPD) (7693 |5 Z#f A # Fll Chem-
station {435 T/l ; KQ-SO0DE 445 7 e v vk e ( B LL il P A 2 A BR A 7)) s TG16-W'S i i 2 Lo HIL (1)
PRSI AR 23 ) ) s HSC-24 B WAL ( KT E BB K A BRA ] ) 5 Direct-Q 5 UV BUEAIKHL (56
, Millipore 2y #]) .

AEGFRUE AR B A FRIREE ORAP R s 0 Jr , BHRE AR R CEE AU P BE G BB | A B | A WA
TR — MR 1) JBG MR B2 278 1000 mg/L, F - 20 C kAR AE . TRAARHERG A : 230 A2 L 1 000 mg/L 11 7
A HLBEA 2 FRER 1.0 mL T 20 mL 285 b, PR & 25 , BSOS ik B2 SO me/L i SRV . AR
PR ARZTE FPD KGN &% EAYma by, RCRCRCR BRI 0. 5 mL, SRR =M BAARIA % 2. 0 mL, HAR A AL
BEFRIAS 1.0 mL F 10 mL 55, PSR E 25, AR S PR RS 2, OB T 4 C kAR

I A LR TooK ZEREN TE7K MgS0, (620 C ke 4 h) ¥y 4y sl (_F i E 25 52 A4k 2= 100 A
MR s & ZJg-N-PUREAERE (PSA ) 40—60 wm (32 [H , Agela Technologies 23 ] ) 5 - /\bE BE ik e B 5 i G
(C,s) (£[H,Sepax Technologies /A ] ) o

P e i b, A TR AT JE Ll 2 B, B BRI SRR 1 (5—10 f) RER)Z (0—
15 cm) H3, B FAEBRE R AW, R T ARKT IREGH A, 1 40 B, AU 5 R —E
A M ERAIE T pH 4. 35, B KA 11.74% A PSS i 23. 41 g/kg , ARCAE i 127. 87 mg/kg, #
RS 44.19 me/kg , AT S 2 85. 20 mg/kg,
1.2 FEmATabE

PRECS. 0 g AT 50 mL RGBS LA, A 2.0 mL E2lKIZHE 10 min, LA 10.0 mL Z7R-
CWEC1:99,VIV) i, R AT, A $2 I 10 min, A 2 g Jo/K STREAFN 2 g TE/KBRIR EE , 4 iE 2 min,
9 000 r/min &.0> 4 min, WHL 4.0 mL 3BT 10 mL BUR LB ZOEH, A 150 mg C,g . 150 mg PSA
F1300 mg JeIK MgSO, , ABE 2 min,9 000 r/min B.0 5 min, B 2.0 mlL R T2 E 48 5, 78 50 C/KIG
THAMAIR R IE T, FHNEEZR 2 1.0 mL, 38 0.22 pum PRI, £,
1.3 @iy

{0,354 . DB-1701 (30 m x0.32 mm x 0.25 pm) ; FEAE TR 220 °C, FEE IR 3 mL/min; #00 #5315
245 Co MR W3R 90 C {34 1 min, L) 20 °C/min F} 2 200 °C, {3+ 9 min, F-L) 30 °C/min F} £
245 C {45 8 min: B A, BHEE =99.999% ; 48 i : 3 mL/min (fH ) 5 ZHH 75 mL/min; 255,
i 100 mL/min; BT B 20,60 mL/min; gEEER 1.0 WL, AR

2 RS0

2.1 REVEHHERE

HI T 7 R B DLBEAR 25 B MR, AT SR , DR TR il ) S MR B B, 10456 45 3 ) 412 BB 79
P R E . AR AR A RN 100 WL 7 R ACZY ATR S AR RS A5, HER 3 BlAN ]
S BTN LS Je ZBR- 2 (1299, VI ) IR S B0 TN 5E Z5 R RS2 . AR 1 Al 1, 3 Fof i i 771
X7 AR 2 1 [BISCRAY 230 L T R EOR, B IE R LR- O (1: 99, VIV) FERL R BUR I L6
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72 XU, A < 2 el S A LB 24 9 0 I A A6 BRI

B AR AR T ST, BB m AT PR , SR R SR O (1099, VIV) IR I AR
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Table 1 Recovery results of different extraction solvents(n =3) %
e P ZIE LIR-ZNEVEW (1:99, VIV)
- [EpES AR b R 22 e A i O 22 mpiEs AR AR R 2
FEE 76.3 7.2 74.7 7.8 78.4 5.8
R 88.5 10.7 89.5 11.7 90.1 7.2
AL 90.2 4.9 92.8 7.7 95.9 4.1
FH X} i ol 88.1 6.2 85.3 5.7 90. 1 5.1
IR 85.3 6.7 84.7 5.7 87.9 6.6
AR 89.5 7.1 94.6 8.8 92.6 6.7
= IR 93.4 4.8 95.2 6.0 95.7 4.5
SRR AT RE AR B, bR TR R A toor I
45 min 10 min 15 min .20 min KRECE, 45 R FEH ol & E‘;: gié I %;;
. ) . LA e A
(P 1): SR E Iy 10—20 min 7 FATBLBERZGMG o ; ;:zi 8 5 8
- s N = 3 60 FTHEy AT ey b
R AR I 2E 75% L b LT ATHEROS 4 % % e f,ig -
N N e B . = E:E:' Eﬁ " : ‘ " "
SR [F] 6 56 75 1 4 10 mim, =l U U | A
2.2 BUEEMERE " ;.. ;:5 o -
hA D L . \ s LR e A
IR T 20 B AR 2 IO A D £ R 2% T i i 5 0y 5 =§ o A
fT B JFHEIT PSA F1 C, fE RO PSA T & o LI Lol LHS A
FREEHOR s Mg e At e %, C o FHFRR A 1 - ?fﬁﬂﬂir;é% -
- . N s u} = Bk B 5 o Bt B
B AECAAR B A T34, 4. 0 mlL 28 (4 RE S 3R UL, gy g S

A 100 pL 19 7 AR 2R S A MERE AR IR G B @A Ex LR 7 Mt RS E R R a0

22 PSA R Co o WHIRURBESHE RN AT 0 ool meiotors pstidstn 3]
PR AR . 25 R A PSA Rl C g

Rl /NF 150 mg B FF SRR BT AORRER , B THRIER 2 s YA G KT 150 mg B, 32 5 4R B0l T4, 75
ST HRE I RS A R3E 0, EARALS 1 I SCRA BT REAR, oA S0 2 2 4 B0 Ak 77 PSA F Cog 1Y
FHH 44 150 mg, [H A 300 mg oK BRREE LABR 2594 700 ik B 10 0 itk oy iz 2500 7 Rl
2y - ISR AE 79. 7% —100. 1% (n =3) 1 L 5% B /e AT AR o 25 FIRE i ORE S i €6 33 &1 L 1] 2
HE 3,

380 3001
®
360 B o Bl g
i g 5 g e
w [ BEFE V
B o E T = 280
30} % i " 1Ml
< B <
o (=8
300 |
280k 260
260 |- It |
et J ! ogtnpiaiant L,.cuw'hnn
240 1 1 1 1 J 240 1 L 1 J
5 10 15 20 25 5 10 15 20 25
5[] /min I [ /min
ARG INAR TR VR B < BORCER R 0. 025 mg/kg, SRR =Mk 3 IEFAHMSHEEER
M 0.1 mg/kg, HAxH24 0. 05 mg/kg Fig.3 Gas chromatogram of a soil blank sample

E2 fTEmRERSEGIEER
Fig.2 Gas chromatogram of soil sample
2.3 ERBRLSH
TER A OTEIEAT I AR 2558 B i R b, o TR0 A 250 5 52 B il 56 TR0 (9 52 ), (84 A
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Fig.4 Matrix effect of 7 kinds of organophosphorus
pesticides in soil (n =3)
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Table 2 Regression equations, linear ranges, correlation coefficients, LOD and LOQ for 7 kinds of organophosphorus pesticides

e 2 P [ g L~ Lt MRS Kot B/mg ke ' kB /mg - kg
T 0.01—1.0 y =7 967.2x +88.254 0.9991 0. 004 0. 025
R 0.04—4.0 y =3 492. 6x -58. 195 0. 9998 0.02 0.1
il 0.02—2.0 y =4 339. 1x +309. 88 0. 9998 0. 008 0.05
FH 5 o 1 0.02—2.0 y=3123.4x +92. 36 0.9970 0.01 0. 05
R 0.02—2.0 y =4 220. 6x +90. 422 0. 9989 0.01 0.05
A% W R 0.02—2.0 y =5 892.7x +80. 947 0. 9985 0. 008 0.05
= 0.04—4.0 y=3584.1x +125.22 0.9989 0.03 0.1
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Table 3 Precision and recovery rate of the method (n =3)

2 VI3 v ISR % el AHXT AR AR 22

. /mg-kg ™! 1 2 3 1% 1%
B 0.025 71.3 77.0 73.5 73.9 3.9
0.05 72.3 81.1 70.2 74.5 7.8

0.25 73.6 76.3 76.1 75.3 2.0

RIR 0.1 86.0 85.9 84.1 85.3 1.3
0.2 98.2 91.6 82.3 90.7 8.8

1.0 84.9 98.7 100. 8 94.8 9.1

TEIEI 0.05 86.0 83.4 80.6 83.3 3.2
0.1 88.8 87.2 84.2 86.7 2.7

0.5 95.9 95.4 87.9 93.1 4.8

FH X6 B 0.05 85.9 90.8 80.6 85.8 5.9
0.1 92.3 91.1 83.0 88.8 5.7

0.5 99.7 100.8 89.3 9.6 6.6
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K ) IlpiecieridE S /% S Il ARRT A i IR 22

/mg-kg ™! 1 2 3 1% 1%

R OR R 0.05 85.5 88.4 82.7 85.5 3.3
0.1 83.5 91.3 86.2 87.0 4.6

0.5 84.8 95.1 84.4 88.1 6.9

AR 0.05 87.3 86.8 84.3 86.1 1.9
0.1 95.6 89.7 81.6 89.0 7.9

0.5 99.3 102.7 87.9 96.6 8.0

= 0.1 96.2 86.3 88.2 90.2 5.8
0.2 98.1 90.9 81.3 90.1 9.4

1.0 99.6 100. 1 87.4 95.7 9.4
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