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1min, 2 -min" 270 5min 4000 F min* 5 min,
2.2 1.0mL 1.5mL EP ,
, 300 mg PA 50 mg M g0, , 1 min,
: 12 000 ¥ min™* 5 min, ,
25 mL , ,
200 mg L * 2.4
10mgL ™’ ,
, 100 mL 5 10 50 100 200 500d g Lt
) ) 10 20 100 200 400 1 000 g L6
5004 g Lt
10000 gL™" 1ML :
XUgL™) , Y
2.3 , ,
( 630Mm )2.5q¢,
, 100 mL , 7.5 ( 1), : 5
mL 10 mL , 1 min, 4.09 500LJgL'1 10 1000“9”_.1
M g0, 1.0 g NaCl, 1 min,
Table1l Calibration data of organochlor ne and pyrethroid pesticides
Pesticide Standard curve equation r
a BHC Y =31. 30X +49. 19 0.999 8
Hexachlorobenzene Y =22.84X +140.1 0.999 2
y BHC Y =23.59X +23.41 0.997 8
0 BHC Y =28. 56X +59. 48 0.999 9
Heptchlor Y =17.58X +68. 82 0.999 4
Aldrin Y =23.42X - 42.72 0.999 8
HCE Y =19.39X - 9.11 1.000 O
Y -chlordane Y =18.64X - 57.76 0.999 7
Dieldrin Y =23.49X - 76.55 0.999 7
o pDDT Y =8.32X +30. 86 0.999 3
Endrin Y =15. 25X +29. 30 0.999 9
p, P DDT Y =7.846X +17. 27 0.999 1
B ifenthrinc Y =8.38X +50. 16 0.999 8
Fenp ropathion Y =9. 10X +40. 07 0.999 6
Cyhalothrin Y =26.39X - 86.3 0.999 8
Pemethrin Y =4.119X +53.12 0.999 4
Cyfluthrin Y =18.35X +127.1 0.998 1
Cypemethrin Y =13. 98X +73. 80 0.998 2
Fenvalerate Y =18.04X +11.82 0.999 6
Deltanethrin Y =17. 82X +10. 65 0.999 1
2.5 0.9% 5.8%
( 2.6
500 gLt 5 ,
1000 g L), , v 2.3

6 20 RD , , 20
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RD 3.6% 57% 3.9% 4.0% 2.8
3.2% 4.4% 4.9% 4.0% 5.3% 3.8% 4.9% 9
4.3% 4.1% 3.7% 5.0% 7.7% 6.0% 9.1% 3 , 2.5 g, ,
5.2% 5.1% 6.6% , ,
2.7 5% 10% 50% ( x
, , 107,
SIN =10 1% 2% 10% ( x10°°), * 2.3 :
1 5pglL™’ , : 2
Table2 Recoveriesand RD of organochlor ne and pyrethroid pesticides n =9)
Pesticide V(ngl(')/;y; ‘(Nf“i"ol_of’) sz“”l"ol_of’) Recovery/% %1% RD /%
o BHC 50. 6 41.39 81. 80 82.4 4.4
100.1 84.90 84.90
506. 0 407. 80 80. 60
Hexachlorobenzene 52.2 51.05 97.80 98.9 3.2
104. 4 104. 60 100. 20
522.0 514.70 98. 60
y BHC 50.9 38.69 76.03 83.3 5.1
101.8 92. 60 91.00
509.0 392.10 77.04
4 BHC 46. 3 34.97 75.55 8l.4 6.7
92.6 87.00 93.90
463.0 372. 40 80. 40
Heptchlor 50.9 47.85 94. 00 95.1 4.5
101.8 93.90 92.20
509.0 503. 90 99. 00
Aldrin 38. 60 50.0 39.09 78.18 90.0 5.0
38. 60 100. 0 107.70 107. 70
38. 60 500. 0 420.50 84.10
HCE 51.0 46. 05 90. 30 88.9 4.9
102.0 87.50 85. 80
510.0 461. 60 90. 50
Yy -chlordane 48. 4 42.30 87.40 87.9 8.2
96. 8 91.20 94. 20
484.0 398. 30 82. 30
Dieldrin 49.8 43.72 87.80 88.6 5.2
99. 6 100. 10 100. 50
498.0 385.90 77.48
o pDDT 49.2 38.16 77.57 78. 32 8.5
98.4 75. 86 77.12
492.0 395.10 80. 30
Endrin 49.5 41.23 83.30 80.0 53
99.0 79.29 80. 10
495.0 379.70 76.70

(1o be continued)
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Contiued table 2
Pesticide Worigina /%07 Wogie /%67 Wioung /%07 Recovery/% X/ % RD /%
ppDDT 50.3 44. 82 89.1 82.1 6.9
100. 6 75.75 75.3
503.0 412.5 82.0
Bifenthrin 100.0 119.9 119.9 112.8 4.1
200.0 237.9 119.0
1000.0 996. 1 99. 6
Fenp ropathion 100.0 119.1 119.1 108. 3 7.7
200.0 196. 6 107.3
1 000.0 974.3 98.4
Gyhalothrin 146. 3 100.0 107.3 107.3 104.0
146. 3 200.0 223.4 111.7
146.3 1000.0 931.1 93.1
Pemethrin 100.0 88.5 88.5 96.0 5.7
200.0 228.6 114.3
1 000.0 852.8 85.3
Cyfluthrin 100.0 103.7 103.7 98.5 7.7
200.0 211.4 105. 7
1 000.0 861.8 86.2
Cypemethrin 100.0 104.8 104.8 97.7 9.2
200.0 204.0 102.0
1000.0 863. 1 86.3
Fenvalerate 43.74 100.0 98.7 98.7 100. 5 6.6
43.74 200.0 214.8 107. 4
43.74 1 000.0 954. 4 95.4
Deltamethrin 100.0 88.1 88.1 99.7 9.4
200.0 226.2 113.1
1000.0 979.7 98.0
2.9 , 3,
) ) 1
“ 2.3 , ,
Table3 Determ hation results for pesticide residues in Cornus officinals( x10™ ")
Pesticide WinejiangNo. 1 / %0 WejiangNo. 2 | %0 Whynan /%0 Whenan / %0 W granyi /%0
a BHC - - - 52. 58 -
Hexachlorobene - - - - -
y BHC - - - - -
dBHC - - - - -
Heptchlor - - - - -
Aldrin - 12.93 38. 60 22. 49 -
HCE - - - - 12.93
Y -chlordane 37.51 - - 33.41 -
Dieldrin 44.28 42.90 - 67. 64 -

(1o be continued)
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Continued table 3

Pesticide W nejiangNo. 1 / %0 W pejiangNo. 2 | %0 Whynan /%0 Whenan / %0 W granyi / %0
o pDDT 76.70 42.32 - - 90.4
Endrin - 15.01 - - 17.60
p, pPDDT - - - - -
B ifenthrin - - - - -
Fenpropathion - - - - -
Cyhalothrin 63. 06 15. 82 146. 3 - -
Pemethrin - - - - -
Cyfluthrin - - - - -
Cypemethrin - - - - -
Fenvalerate - - 43.74 - 277.2
Deltamethrin - - - - -
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1—a BHC; 2—Hexachlorobenzene, 3—y BHC; 4— BHC; 5—Heptchlor, 6—aldrin; 7—Heptachlor epxideismer B; 8—Y -

chlordane, 9—dieldrin; 10—o, p'DD T; 11—Endrin; 12—p, p'DD T, 13—Bifenthrin; 14—Fenpropathion; 15—Cyhalothrin;
16—Pemethrin; 17—Cyfluthrin; 18—Cypemethrin; 19—Fenvalerate; 20—D eltamethrind
Fig 1 GC chranatogram s of m ixed pesticides standard( A) and Cornus officinals sm ple( B)
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D eterm nation of twenty pesticide residues n Cornus
officinals by gas chranatography usng digoersive
lid phase extraction

ZHANG Shu-ting, CHEN Xiao-hui, YU Zhi-guo, SHEN Xu, GOU M eng, B | Kai-shun
(School of Phamacy, Shenyang Phamaceutical U niversity, Shenyang 110016, China)

Abstract: Objective To establish a gas chromatography method for simultaneous detem ination of organo-
chlorine and pyrethroid pesticide residues in Cornus officinals by dispersive solid phase extraction (D SPE).
M ethods Pesticides w ere extracted w ith acetonitrile and the primary secondary anine ( PSA ) w as chosen as
the adsorbent The gas chram atography w as used w ith electron capture detector and the separation w as per-
fomed on an Hp-5 colunn The pesticide residues were calculated by external standard method Reaults
Good linear relation was obtained over the range of 5 - 500 U g- L™ for organochlorine and 10 -
1000p gL ! for pyrethroid The limit of detectionwas1- 54 g L ! The average recoveries of organo-
chlorine and pyrethroid were 78. 32% - 112. 80% w ith corresponding RSD of 3.2% - 9.4%. Conclusions
The sample and rapid method is gpplied to pesticide residues detection and security monitoring and control
Key words digersive lid phase extraction; primary socondary anine; gas chranatogrgphy; organochlo-
rine pyrethroid; Cornus officinals



