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JIR A BRAE A i A R PR AT AR | Iy |
SERMERG, HATE ZE a0 A 2 5% BR AR rp 15 5
TR,

ASCH DSPE 5 ik FH T 2% i i A5 i b 3L, 45
B EMETE - KIECEE T (GC-FPD) K, #2377 4%
i ECECRE SRR RS BE X B L B
W A IR A = B 7 Rl LB A 24 5% B (0
Ti o TV I HE S X A A LB AR 24 1 R
W RS A S A LB AR 25 5% B 4R i IR A e 4
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1.1 #R5H

AP 2RV W AU F . BORCRE SRR (A
W PR X B | AR R AR | R, i
W 1000 mg - L1, ARl FR R BT A 47 B 1 I A
4 Wig-N-N 3 fif %€ ( primary secondary amine,
PSA) {1851k % 22 ( graphitized carbon black, GCB) ,
[ Agela Technologies 28 A, /\ Jod FE fitk b i &
fit ¢ (octadecylsilane bonded silica, C,,) , & [E Sepax
Technologies AW, L Jif N, LR . JC/K LTREN
Jo7K MgS0, (620 CHyBE 4 h) ¥R o0 hrali, b it [E 24
LR R BRA H

A B A i I I N AR JEE LU R TR 2k el
L2 UF5EE

7890A UM (IS X (T FPD K 4% ) , 5%
Agilent /A 7] ; KQ -500DE #U #3751 15 vE#% , B 1L
PRS2 7] s TG16- WS Y iy i 0o BL , 180 1 WA 5
AR A W) s HSC 24 B AVEIRAYL , K HH BB 24
)5 VM =10 B8 JiE 4i 3% &% , 4 [ Daihan Scientific
A8
1.3 XWHE
1.3.1 ARAEE & BLH)

SEAFEHL 1000 mg- L' 1 7 Rl HLBAA 24 b5
A 1.0 mL T 20 mL ZF a5 b, AR 2 2, 0 e
JE 50 mg- L~ Y BRBRIA W, AR A A ZSTE FPD A
g b g ma R IBCGEGER BAAR AR 0. 5 mL, SRR =
MRl BRLBR V5 V45 2. 0 mL, H A LR SR AR S A%
1.0 mL T 10 mL 80, VR E 25, 15318 5 bn
HERE AR, THCE 4 CUKFTE AL

1.3.2 Afmaras

O e AR SRR I IR B 3850, RIS, 0 g (O
2 0.1g), T 50 mL RIUF LG E0E T, A 10
mL o( L1R) =1% W OB 2 ¢ ToK CIRENIE
A HEAHEEL 15 min, JTA 1 g JEKBRREE, I iE 2
min,9 000 r/min M T EL 4 min, B4 ml, 23R
BURT%4 0.15 g C,,0. 15 g PSA,0. 12 g GCB il
0.3 g JC/KBRRREE B B0, R HE 2 min, F 9 000
remin T AL 5 ming B 2.0 mL B IE R T A
FERAE 50 CORB FME T A 25T, N2
BELOmL ERAH FIRA,E0.22 um AHLR
R ATLASIN
1.3.3 &din

O 3EFE DB-1701(30 m x0. 32 mm x0. 25 wm) ;
HEFE R 220 °C s FHRAR T 4 90 COR4E 1 min, LA
20 °C min ' FF & 200 C {345 9 min, LA 30 °C - min ™
T+ % 245 CA44F 8 min; FPD 1E B 245 C; 8RS &
A, Wi 3.0 mL - min ' (TEE )  EUHLE 75
mL-min "' ;25 & 100 mL-min ' #EFERE 1.0 pl,

AT HEAERE
2 HERERM

2.1 RERFMHHIERE

LI XIS TR R AT AU AR 24 9 ik JEE e, 4 UK
A1, ELOHRE Al B B2 AR 7 S5 AR AR R A
HRE J1 55, BE A A0 SR B P A L 2
MBI R, B e E) 7 A DLBEA 25 BA 55
PR, ARG E 2% S AR PRSI 100 L 7 Bt
REGRYRSIRIER I, LB T O . CTR-LIE (e
(ZFR) =1% ) RO DN E S5 R, WA 1,

R ARTE BB A [ A4

Tab.1 Recoveries of different extraction solvents %

ZIEW R~ ISR

i) Iy AT Ty AR B v
R A2 RDECER 2%
i 72.3 8.0 75.8 5.7
IR 84.2 10.2 88.1 7.1
A AL 91.3 7.0 93.5 4.0
FF X 83.7 3.3 87.8 5.0
LR 82.5 5.9 85.7 6.5
A B 90.9 9.0 92.0 6.6
=R 92.2 7.3 93.8 4.8

n=3
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HRAE R 1 4552 B4 EOss X 7 Fh ik gk 25
IO AT 2, 43 3 72.3% ~92.2% ,75. 8%
~93. 8% , U5 S AT IR ELR (B LR - G (o
(LIR) =1% ) BB 22 T i E R =+
P/, HAREG [ PAT 3T BOR SE B R R - &
NEEW (o ( LR ) =1% ) VE RN, SEgke 2
WA F R E R 10 mL, BB S T 2 58
R i, BEORIE T BARAR 25 78 40 P2 B, 3548 1k
IR USRS
2.2 kmﬁTmL%

SRS AR T IR SV AN R =R UL AR O
3R PE MR E T, (H 2R BB 0 TSR Tt
LA K, — MR EE 1 ~2 h, BRI, A1 AR IGH
JEPE RCRAF, B R R L, (H A
IR, IR 280K, 17T L % 2 4t B ey
/j’I@HLE’J)]J\‘{FJIET:F(% 25 5 1 WRE i (8] 18 38 XL

T FLMRRG I h R A R TR R R R A R
5@, MR Ir st )N T 30 min, HARBGE R TCH
N ESE, 0] [R) A BACHE R &, R AR S 56R
RO 2

1 T 7 BB AT A v S A i ) ]
(AR P 2 1 A BILBE AR 25 1 2 | RERAIR 0 BT 1) R A
FEFIUERRRE , %22 T 5 ~20 min P& 3 75 i Ja] X 2% f6f
IR 100 WL 7 FpAbRA HLBE R 2518 5 An HE i 5%
W R HOR , S8 A47 3 Wk, LA 1,

A1 T%D,éﬁmﬁﬂﬁjjﬂ 10 ~20 min T} 55 &%
I 7 R LA 24 1) B SCR I 7E 70% LA L, HAF-
FrPEAEls | R 48 AT A B B ORI SR EORR, , e

O BER NP B AL

100 - E FEEXBRGE: B St mRIEme

=
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Fig. 1 Effects of ultrasonic time on recovery rates of 7 organ-
ophosphorus pesticides in fresh tea leaves
I 2 15 ming
2.3 SUKHRIERE

55 R A DSPE 7 AR by 2 B 44 o 1 v 4k
B, i AR S A ES R IR TR TS A SR
J, A &, B F PSA L C o, Il GCB IR A W)
B5R0 A gL, PSA T 22 BR BB O ME 25 IR W
PR AR | C o FH TR 2 S AL e AR M T4
Y1,GCB Refg s ZU % B €5 22 S5 W) it , Xof 25 o i) 23 £,
I &y T

25 T A R AE 2B 2% 5 1) R m] RE X H ARk
257 AR R, B 4. 0 mL 25 FUAS SR S B IO,
A 100 L 7 FAHLEER 25IR G PRSI IR A S
ZN[FEFH C, JPSA F GCB iR fie L, ab B 5 A [m]
R L2 2

FK2 TR HLBERZEZ Cy, PSA FI GCB WAk i) ab 35 B [ g 2

Tab.2 Recoveries of 7 organophosphorus pesticides after purified by C;, PSA, and GCB %

URIEIES WAL SR AL 2 1Y [ i

S TR SRR BRI PP R0 i b AR A BB =W
50 mg Cg 105. 4 102. 8 110.2 104. 4 108. 5 102. 4 103. 6
100 mg Cyq 102. 1 100. 9 105. 4 98.3 97.1 100. 9 99.4
150 mg Cyg 99.7 97.3 100. 2 96.5 97.8 98.2 99.3
200 mg C g 90.9 89.8 95.3 95.3 87.7 78.7 94.8
50 mg PSA 104.3 108.7 109.2 107.5 111.2 106. 6 106.0
100 mg PSA 95.3 105.5 101.2 103.2 103. 6 105.9 102.2
150 mg PSA 92.2 101. 6 98.6 100. 8 99.2 95.3 99.0
200 mg PSA 70.1 77.6 70.4 86.7 78.3 68. 1 81.1
80 mg GCB 107.2 106. 5 99.2 104.0 101. 8 103. 1 99.8
120 mg GCB 99.6 99.2 80.5 83.4 82.1 88.8 84.8
160 mg GCB 62. 1 60. 6 55.5 57.7 60. 6 64.9 47.2
200 mg GCB 37.5 40. 1 26. 1 42.0 31.1 38.3 39.4
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M2 ATLAFE H, Cg JPSA AT GCB 3 Rl ik
Xof A4 245 P R S B B 7 I FH et ) 38 o i i T
Horp € X HFRA 24 1 W B O B4 I 2 ) 38 22 4k
BN B C KT 150 mg S, 8 BEAR 8 14 2]
WCRAL T 80% 5 PSA X H AR A 24 11 WL B AH X 55 i
MHE KT 150 mg B, BUEHE AR BESEWE DA
T 8 0 A I e 1) (BT SCR B /N T 80% 53 gk
Fh GCB X HARAR 25 W fiF 4, 24 FH R T 120
mg [, AR R 25 0 BICR 2 /N T 65% , &
120 mg B, Ak J5 A RE it 5 V00 e A ke, R Ak Tl i
L35 75 I AN 2 2 BURR I AN H AR AR 2 1 i
BB DL, A ST LB 150 mg C g 150 mg PSA Al
120 mg GCB HEAT 43l & AH AL B4k | Xof 24 fif i 25 1
FE SR IBRFE S AT 734, 5 R LI 2 FE 3,
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400 -
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K2 fipnt s A Redh (i

Fig.2 Gas chromatogram of fresh tea leaves
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P13 ZEEmIbRee i (il
Fig.3  Gas chromatogram of fresh tea leaves with fortified
organophosphorus pesticides
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2.4 ERMBM

H TR GC AT it v 1 Ak 24 5% B3 I A

2 BB RN A0 10O AR [] ViR B 1 TR
BT RORIRE ST DT BC AR HE A IROEAT 1 X EEAS I, 25

KUK 4,
1200
O 7w A rEE
1000 797N =
7‘
800
- 2
E 600f
g
400+
0 1 1 1 1 1 L )
EOF IS S oo
e A v & 3
3 o s
A 24 [ ST R BEEGRIE 4 0,05 mg - L', SRR = BE R 0. 20
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Fig.4 Matrix effect of 7 organophosphorus pesticides

in fresh tea leaves

Hy ] 4 mTN, 3K 7 B HLRE A 24 Jk o UG I A o
VS VAR 114 WA T RS Y S 3 T PR IR 5 s 1 Y AR ) DA T
RN AS e i 7 FPof LB AR 25 B A2 A
FERRIASRALN, , BOFE (AR v i, RIS
FE i 1 1 AV R AR FE, DL B 3 T4 e b
W2,
2.5 LKMSEEFIKEHR

BT B HLBR A 2518 S AR HERE 25, LSS FI 2%
fief A i 18 1 A TR R S R i T o R R B o
#eJE 4 0.010,0.025,0.050,0.250,0. 500, 1. 000
mg - L7, SR A = me B BT MR M 0.04,0. 10,
0.20,1.00,2.00,4.00 mg-L~" K 5 4E M 3L %t
B | SR A Ak | A IR AR s T i MR 2 R 0.02,0. 05,
0.10,0.50,1.00,2. 00 mg- L ™" f%) 3 i VT it £ 1) b
HEIR W, FE R LR 45 T IUE , LS R4 57 1
WA TR AL () X o R v JE (e, mg - L") 22 il b ofE Ty
MV B R R L E 3, £3
SEIRFW] T FA MLBEAR 257 4 F R B0 Rl N ek
RAF MR E(r) KT 0.998, LLRARE K
s E A 3 A5 MR S K H BR (limit of detection,
LOD) ,10 %M 7 Sk 22 12 B (limit of quantification ,
LOQ) ,7 Pl ML#EAR 25 7E 4% fif i v 1) LOD 1 LOQ
g SN
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Tab.3 Linear equations, linear ranges, correlation coefficients, LOD, and LOQ for 7 organophosphorus pesticides

V&) LEMEVE R/ (mg- L) etk R AR RE r LOD/(mg-kg™')  LOQ/(mg-kg™')
[AE3ERS 0.01 ~1.00 y=6569. 0x +142.2 0.998 0 0.003 4 0.012
SRR 0. 04 ~4. 00 y =3 866. 5x +365.0 0.9985 0.010 6 0. 036
A 0.02 ~2.00 y=5192.5x +211.4 0.9982 0. 006 3 0. 021
PP 6 X6 B 0.02 ~2.00 y=3401. 1x +101. 3 0.9989 0.008 5 0.029
hr 0.02 ~2.00 y=5347. 1x +169. 4 0.9985 0. 008 6 0. 029
A A 0.02 ~2.00 y =3253. 8x +66. 8 0.999 6 0.0056 0.019
= 0. 04 ~4.00 y=3278.7x +314.5 0.9982 0.0136 0. 046

2.6 HERERENBEEE W X BTN AKEAE 5 A AT, B 807 ke

FRELS. 0 g 2R BE 0T 25 (URE &L 3 0, 4 Bm A BRI 45 R LK 4, 7 P MLBE A 25 7E 4%
50,100,500 pL 1.3.1 H 7 Mg ALBE R 2R G hr SErt B BICE R 77. 7% ~98. 2% AHXT AR E i
WERE R (B RAIINK IR 4) ,FEmiRA) & 22H2.4% ~8.7% (n =5) , ¥ITF B R ZI5R B8 M i)
B h, I3 2 BESATALFERN 1. 3.3 (g S EORT

Fa 7R IONE ERUIBR I3 55

Tab.4  Precision and recovery of method

Wk, YR/ % S I/ AR R
wa (mg-kg™") 1 2 3 4 5 % T 2%/ %
0.025 84. 1 80.0 77.5 79.2 80. 8 80.3 3.0
g 0. 050 76.7 82.6 75.8 75.5 77.9 77.7 3.7
0.250 75.0 78. 1 77.6 81.9 82.8 79.1 4.1
0.1 104. 3 91. 1 90.9 110. 1 94.6 98.2 8.7
SRR 0.2 93.9 94.9 88. 1 90.7 85.0 90.5 4.5
1.0 89.7 84. 4 79.1 80.3 85.4 83.8 5.1
0.05 93.0 87.2 90. 1 87.7 85.7 88.7 3.2
AL 0.10 92.6 93.9 88.8 94.0 95.3 92.9 2.7
0.50 93.9 85.0 84. 1 86. 1 87.2 87.3 4.5
0.05 102.3 96. 0 88.9 101.1 100.5 97.8 5.7
PP X6} i 0.10 98.3 96. 4 88.5 90.5 95.3 93.8 4.4
0.50 95. 1 89.7 86.2 85.9 89.9 89. 4 4.2
0.05 97.8 102. 1 89.0 99. 4 91.2 95.9 5.8
SR 0.10 90. 5 97.4 88.0 87.2 82. 1 89.0 6.3
0. 50 90. 4 88.3 87.3 91.8 86. 6 88.9 2.4
0.05 99.7 95.0 94.3 95. 4 9.8 95. 4 2.7
A B 0.10 97.5 100. 3 94.0 92.8 97.7 96.5 3.1
0. 50 9.6 88.8 84. 4 89.7 87.9 88.7 3.4
0.1 85.7 97.5 86.2 86.9 90. 8 89.4 5.5
=T 0.2 97.8 96. 2 91.2 98.7 99. 1 96. 6 3.3
1.0 9.8 88.2 82.8 90. 1 88.7 88.5 4.1
n=>5
2.7 ERERSH JiE LU ZE AR RS Fel BEAILR AR 1) 16 03 25t it Bl R |

FURIABT SRR A7 0512 4D T TRIN AR SRR BRAEss FH BRIl | ) PLAR AR MR AR B A =
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Determination of Organophosphorus Pesticide Residues in
Fresh Tea Leaves

LIU Tengfei', DONG Minghui"*,  ZHANG Li’, YANG Daifeng', GU Junrong'

(1. Quality Certification Center of Agricultural products, Jiangsu Taihu Area Institute of Agricultural Sciences

Suzhou 215155, China;
2. College of Education and Humanity, Suzhou Vocational University , Suzhou 215104, China)

Abstract; To investigate the pollution of organophosphorus pesticides in fresh tea leaves, a simple and
rapid analytical method was established for simultaneous determination of seven organophosphorus pesti-
cides (dichlorvos, dimethoate, chlorpyrifos, methyl parathion, malathion, fenitrothion, and triazophos)
in fresh tea leaves by ultrasound assisted extraction and dispersive solid phase extraction ( DSPE) coupled
with gas chromatography. The samples were ultrasonically extracted with acetonitrile ( containing 1% ace-
tic acid). Subsequently, the extract was cleaned-up by using primary secondary amine, octadecylsilane
bonded silica and graphitized carbon black as adsorbents according to the method of DSPE. Then, the
residues were determined by a heated DB -1701 capillary column with flame photometric detector, and
quantified using the matrix — matched external standard method. Good linearities between concentrations
and peak areas were achieved in the concentration range of 0. 01 —4.00 mg-L ™" for target pesticides,
with correlation coefficients higher than 0. 998. The average recoveries of target pesticides in fresh tea
leaves were 77. 7% —98.2% with relative standard deviations (n =5) ranging from 2.4% to 8.7%.
The limits of detection for target organophosphorus pesticides were 0. 003 4 —0.013 6 mg-kg ™' and the
limits of quantification were 0. 012 —0. 046 mg-kg ~'. The method was simple, accurate, solvent saving
and without special instrument making it suitable for simultaneous determination of seven organophospho-

rus pesticides in fresh tea leaves.

Key words: fresh tea leaves; organophosphorus pesticides; dispersive solid phase extraction; gas chro-
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