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o N 1.3.2
°=* DSPE . 5.0 g(
N N s 0.1¢g) 50 mL 10
10-1 mL o ) =1% 2g
o 15 min lg 2
DSPE min 9 000 r/min 4 min, 4 mL
- ( GC¥PD) 0.15g C,, 0.15 g PSA 0.12 g GCB
. \ \ \ 0.3¢ 2 min 9 000
N 7 remin 5 min. 2.0 mL
o 50 C
1.0 mL 0.22 um
1.3.3
1 DB-1701( 30 m x0. 32 mm x0. 25 wm) ;
220 °C; 90 C 1 min
11 20 °C *min "' 200 C 9min 30 °C *min "'
X X 245 C 8 min; FPD 245 C;
X \71 ' X 3.0 mLemin ' ( ) 75
1000 mg-L. ° mLemin~"'; 100 mLemin~"; 1.0 pL
N- ( primary secondary amine
PSA) . ( graphitized carbon black GCB) )
Agela Technologies o 2
( octadecylsilane bonded silica C,g) Sepax
Technologies c N N N N 2.1
MgSO, (620 C 4 h)
’ ’ 13
1.2 7
7890A (  FPD ) 100 wL 7
Agilent : KQ -=500DE - (e
s TG16-WS () =1%) L.
; HSC-24B 1
VM -10 Daihan Scientific Tab.1 Recoveries of different extraction solvents %
1.3
1.3.1
1000 mg*L.™" 7 72.3 8.0 75.8 5.7
1.0 mL 20 mlL 84.2 10.2 88.1 7.1
50 meelL"! . FPD 91.3 7.0 93.5 4.0
0.5 mL . 83.7 3.3 87.8 5.0
82.5 5.9 85.7 6.5
2.0 mL 90.9 9.0 92.0 6.6
1.O0mL 10 mL 92.2 7.3 93.8 4.8

4 C o

n=3


龚立冬
高亮


68 2016 7

! 2 7 DEEE AN B
72.3% ~92.2% 75.8% 100, BFIEEUGEE B DhGme WG
( B =k
~93.8% -
@ 80
() =19%) \
- & 60r
(ol ) =1%) o 40
10 mL. 2
201
o 0 :
2.2
N 1 7
1~2h . Fig.1 Effects of ultrasonic time on recovery rates of 7 organ—
ophosphorus pesticides in fresh tea leaves
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Tab.2 Recoveries of 7 organophosphorus pesticides after purified by C,; PSA and GCB %
50 mg Cyq 105. 4 102. 8 110. 2 104. 4 108.5 102. 4 103.6
100 mg Cq 102. 1 100.9 105.4 98.3 97.1 100.9 99. 4
150 mg Cg 99.7 97.3 100. 2 96.5 97.8 98.2 99.3
200 mg Cq 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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Fig.2  Gas chromatogram of fresh tea leaves
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Tab.3 Linear equations linear ranges correlation coefficients LOD and LOQ for 7 organophosphorus pesticides

/(mgeL™") Ir LOD/(mgekg™')  LOQ/(mg+kg™')
0.01 ~1.00 y=6569.0x +142.2 0.998 0 0.003 4 0.012
0.04 ~4.00 y =3 866. 5x +365.0 0.998 5 0.0106 0. 036
0.02 ~2.00 y=5192.5x +211. 4 0.998 2 0. 006 3 0.021
0.02 ~2.00 y=3401.1x +101.3 0.998 9 0.008 5 0. 029
0.02 ~2.00 y=5347.1x +169. 4 0.998 5 0. 008 6 0. 029
0.02 ~2.00 y=3253.8x+66.8 0.999 6 0. 005 6 0.019
0.04 ~4.00 y=3278.7x+314.5 0.998 2 0.0136 0. 046
2.6 5
5.0 ¢ 3 4.7
50 100 500 wL 1.3.1 7 71.7% ~98.2%
( 4) 2.4% ~8.7%(n =5)
1h 1.3.2 1.3.3 7
4
Tab.4 Precision and recovery of method
/ 1% /
(mgekg™") 1 2 3 4 5 % 1%
0.025 84.1 80.0 77.5 79.2 80.8 80.3 3.0
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
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
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
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
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 92.8 95.4 2.7
0.10 97.5 100. 3 94.0 92.8 97.7 96.5 3.1
0.50 92.6 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
0.2 97.8 96.2 91.2 98.7 99.1 96. 6 3.3
1.0 92.8 88.2 82.8 90. 1 88.7 88.5 4.1
n=5
2.7 16
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Determination of Organophosphorus Pesticide Residues in
Fresh Tea Leaves
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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 mgekg~'. 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—

matography





