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Research on determination of
20 kinds of pesticide residues in Chinese herbs

HE Rui LIU Xue - feng LIU Hai — jing

(1. Shaanxi University of Chinese Medicine Xianyang712046 China;2. Shanxi Institute For Food And Drug Control Xian 710061 China)

Abstract Objective: To establish an analytical method for the simultaneously determination of 20 pesticide resi—
dues in traditional Chinese herbs. To offer the evidence for the standard of safety to use of traditional Chinese herbs.

Methods: The sample was extracted with acetone and the extract was cleaned using GPC concentrated using nitro—
gen blow. Based on GC/MS the pesticides were separated on a DB — 17MS column using a temperature program and
were detected with a mass selective detector in selective ion monitoring( SIM) mode. The target pesticides were iden—
tified by comparing their retention times and characteristic ions with reference used the internal reference method to
determination. Results: 20 Pesticides were separated within 34 minutes. Linearities of the 20 kinds pesticide were
good( 7 =0.9970 - 0.9999) in ranges of 10 — 1000 pg * L™". The minimum determination limited range is 0.5 —

2.4 pg * kg'. The average spiked recoveries in three levels were 70% - 120% with relative standard deviation
( RSD) below 11% . ( n =9) . Conclusion: The method is sensitive for the residue analysis of 20 pesticides in tradi—
tional Chinese herbs.
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1 20 GPC
Tab 1 20 kinds of pesticide recovery after the GPC elution

( qualitative ( peak area ere
(No.) ( pesticide) ( retention and quan of reforence ( GPC peak area ( recovery)
time) /min after purification) 1%
titative ion) /m/z substance)
1 ( dichlorvos) 5.50 109 185 79 145 944818 834085 88.28
2 ( acephate) 8.82 136 94 95 126 565180 473274 83.74
3 ( tecnazene) 9. 66 261 203 215 178 266907 260555 97. 62
4 ( hexachlorbenzene) 10. 60 284 286 282 249 226144 215086 95. 11
5 - (o = BHC) 11. 06 219 181 221 111 458257 464673 101. 40
6 ( quintozene) 11.81 237 249 295 214 135888 116157 85.48
7 v - (v -BHC) 12.24 219 181 109 79 513753 476660 92.78
8 B- (g -BHC) 12.93 219 181 254 118838 102415 86. 18
9 d - (8 -BHC) 14. 04 219 181 217 254 116856 98498 84.29
10 ( aldrin) 14.34 263 293 193 220 66205 55222 83.41
11 ( chlorpyrifos) 15.53 314 286 258 197 242782 212216 87. 41
12 ( malathion) 15.82 173 143 158 125 110841 97019 87.53
13 ( heptachlor — epoxide) 16. 89 353 355 351 263 233098 186385 79. 96
14 ( procymidone) 18.34 283 285 255 257510 234926 91.23
15 PP~ DDE( p p” - DDE) 20. 18 246 318 248 316 152270 137363 90. 21
16 OP-DDT(o p”-DDT) 23.37 235 165 199 237 496190 489194 98.59
17 PP-DDD( p p”-DDD) 23.88 235 165 199 237 345032 312461 90. 56
18 PP~ DDT(p p”-DDT) 25.55 235 165 199 237 501966 461156 91. 87
19 DDT( methoxychlor) 27. 68 227 212 228 410980 385047 93. 69
20 ( Tetradifon) 27.98 227 159 356 229 342741 328586 95. 87
2 20 N N N
Tab 2 The linear range of 20 kinds of pesticides the regression equation
the relative standard deviation detection limit and precision injection
(pesticide) (linear RSD LOD RSD
(No.) ( regression equation) 1% Ings ! 1%
range) /pg * L1

1 ( dichlorvos) 10 ~1000 Y =375. 11X -3820. 20 0. 9999 2.4 1. 65
2 (acephate) 10 ~1000 Y =707.61X — 2984.31 0. 9989 1.2 2.79
3 ( tecnazene) 10 ~1000 Y =174.32X -6151.73 0. 9993 2.3 2.80
4 ( hexachlorbenzene) 10 ~1000 Y =133. 13X - 6044. 80 0.9970 2.4 2.68
5 a- (o - BHC) 10 ~1000 Y =407. 89X — 14320. 52 0. 9991 1.4 3.00
6 ( quintozene) 10 ~1000 Y =170.32X - 1654. 19 0. 9985 0.5 2.68
7 v - (v -BHC) 10 ~ 1000 Y =236. 77X -6508. 95 0. 9990 1.8 2.50
8 B- (B - BHC) 10 ~ 1000 Y =112.57X -3353. 15 0. 9996 1.2 2.74
9 d - (& -BHC) 10 — 1000 Y=117.24X -1710.78 0. 9989 1.0 2.65
10 ( aldrin) 10 — 1000 Y =42.99X — 1282.82 0. 9997 1.2 2.87
11 ( chlorpyrifos) 10 - 1000 Y=271.81X — 14117.51 0. 9992 2.2 1.92
12 ( malathion) 10 — 1000 Y=118. 12X — 3818.26 0. 9999 2.4 2.83
13 ( heptachlor — epoxide) 10 - 1000 Y =57.03X — 3449.25 0. 9997 2.3 2.88
14 ( procymidone) 10 - 1000 Y=196.11X — 16784.91 0. 9975 1.2 2.45
15 PP~ DDE( p p”-DDE) 10 — 1000 Y =42.31X — 1841.62 0. 9985 2.2 2.75
16 OP*~DDT( o p”—DDT) 10 - 1000 Y =254.06X — 18393. 81 0.9994 1.2 3.00
17 PP-DDD( p p”-DDD) 10 — 1000 Y =467.75X — 1066. 43 0. 9999 0.5 2.05
18 PP~ DDT( p p’-DDT) 10 - 1000 Y =660.48X — 7747.32 0. 9996 0.9 1.97
19 DDT( methoxychlor) 10 - 1000 Y =301.61X — 5600. 52 0.9976 1.5 2.08
20 ( Tetradifon) 10 — 1000 Y =178.02X — 4951. 18 0. 9993 2.5 2.76
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3 20
Tab 3 The recovery of 20 kinds of Pesticide residues

(%)

( ginseng) ( licorice) ( angelica) ( chrysanthemum) ( ginkgo biloba)
(No.) ( pesticide) RSD RSD RSD RSD RSD
( recovery) ( recovery) ( recovery) ( recovery) ( recovery)
1 ( dichlorvos) 98.94 9.73 83.00 4.75 83.37 4.90 94.92 21.74 102. 89 5.52
2 ( acephate) 74.94 9.63 98. 14 3.08 66. 24 9.30 72.21 8.40 75.21 8.26
3 ( tecnazene) 106. 49 8. 19 93.75 3.22 105. 41 4.32 95.77 10. 14 76.19 10. 6
4 ( hexachlorbenzene) 111. 08 10. 51 112.47 6.16 108. 40 4.61 99. 10 9. 69 74.41 7.75
5 o - (- BHC) 109.23 8.82 110.70 5.32 76. 36 3.60 77.17 10.75 92.88 15.4
6 ( quintozene) 98. 40 6.13 111.86 4. 80 86. 90 9.51 97.33 8.97 103. 48 2.31
7 v- (v -BHC) 105. 62 4.35 75. 44 6.49 77.68 6.37 96. 65 6.50 70. 82 3.86
8 B- (B -BHC) 91.62 4.24 106.91 5.98 84.70 8.71 72.73 10. 34 101. 83 1. 84
9 d - (8 -BHC) 95.76 6.09 108.23 6.08 88.57 8.63 101.71 9.22 105. 33 2.05
10 ( aldrin) 102. 54 9.57 101. 04 5.22 99. 87 8.92 106. 44 6.92 78.37 2.32
11 ( chlorpyrifos) 99. 12 3.18 113. 44 4.54 89.52 8.74 97.92 7.13 100. 21 2.86
12 ( malathion) 103. 17 8.98 103. 56 7.85 91. 96 7. 46 95.13 8.90 103. 74 5.06
13 ( heptachlor — epoxide) 102. 94 8.28 109. 41 7.27 105. 8 88.03 83.25 8.33 105. 82 2.94
14 ( procymidone) 103. 43 6. 84 116.8 93.33 94.83 7. 68 107.72 6.12 91. 62 1.13
15 PP’ -DDE( p p” - DDE) 101. 28 9.79 114. 80 6.44 103.76 7.44 94.32 9.16 106. 38 3.76
16 OP'-DDT(o p’-DDT) 102.91 9.16 89. 50 6.26 86. 39 8. 80 103.27 10. 33 102.73 2.45
17 PP'-DDD( p p” - DDD) 100. 15 5.24 111.74 3.72 96. 66 8. 14 104. 15 8. 66 105.2 2.07
18 PP -DDT(p p”-DDT) 96.75 3.59 115.03 2.43 92.97 5.27 101.90 7.95 97. 68 2.95
19 DDT( methoxychlor) 107. 00 9.29 87.47 3.18 95.16 9.88 83.18 7.41 104. 02 4.5
20 ( Tetradifon) 91. 40 8.25 113.30 8.29 102. 24 5.38 106. 34 6.83 94. 85 4.1
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