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Determination of 25 Organochlorine Pesticides in Tea by
Gas Chromatography Mass Spectrometry

ZHAO Qionghui, JIN Baohui, XIE Ligi, WU Weidong, LAN Fang, LIN Li, HAN Ruiyang
(Shenzhen Entry Exit Inspection and Q uarantine Bureau, Shenzhen 518067, China)

Abstract: A high performance gas chromatography mass spectrometry (GG MS) method for the
determination of 25 organochlorine pesticides in tea has been developed. T he samples of tea were
extracted with 7 hexane acetone (2 *1, v/v). The extract was purified by using a Florisil column
with 7 hexane ethyl acetate (9 *1, v/v) as elution solvent. Chromatographic analysis was per
formed on a DB 35MS capillary column. Satisfactory separation and sensitivity of 25 organochlo-
rine pesticides were obtained with the proposed method. The analytical results show the working
curves for 25 organochlorine pesticides were linear in the range of 0. 010-0. 500 mg/L by GE M'S
on selective ion monitoring mode. The recoveries of 25 organochlorine pesticides at spiked levels
of 0.01-0.20 mg/kg were 70. 8%~ 105. 5% and relative standard deviations (RSDs) were 1. 6%
- 12. 7% The limits of quantitation were 0. 01 mg/kg except that for endosulfan I and endosut
fanIl that were 0. 02 mg /kg.
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SCAN Fg.2 Elution curve
. TIC Elution solvent: n hexane ethyl acetate (9:1, v/v).
1
Table 1 Retention times ( fr), characteristic ions and their relative abundance of organochlorine pesticides
tp in TIC/min Organochlorine com pound Time in SIM /min Selected ions ( m /z) and their relative abundances ( %)
13 607 etridiazole ( ) 5. 00 211( 100), 183(80), 185(53), 213(65)
15 812 tecn azene ( ) 15 00 203(100). 178(42), 215(77), 261(64)
16 933 HCB ) 16 30 284(100), 286(79), 214(20), 249(29)
17. 271 a BHC («a ) 17. 10 183(100), 181(98), 219(88), 111(57)
18 096 quintozene ( ) 17. 70 237( 00). 214(62), 249(71), 95(83)
18 421 YBHC (¥ ) 18 30 81(100), 109(112), 183(101), 219( 107)
19. 320 B BHC(B ) 18 90 19( 100), 109(91), 181(94), 183(91)
19. 588 heptachlor ( ) 19. 44 272( 100), 100( 124), 237(29), 274(79)
19 831 uctachlorudipropylclhcr( ) 19. 70 130( 100), 132(99), 83(67), 109(32)
20 276 OBHC (0 ) 20 10 181( 100), 109(112), 183(101), 219(107)
20 441 chlorothalonil ( , 18) 20 35 266(100), 124(62), 229(9), 268(49)
20 680 aldrin ( ) 20 55 263(100), 66( 186), 265(66), 293(45)
22 296 isodrin ( ) 21. 50 193(100), 147(34), 263(37), 195(80)
23 273 heptachlor epoxide ( ) 22 50 353(100), 81(106), 263(20), 355(38)
23990 cis chlordane ( ) 23. 60 373(100), 272(45), 375(99), 377(48)
24, 435 trans chlordane ( ) 24. 20 373(100). 375(98), 377(53), 272(11)
24. 588 endosulfan] ( 1) 25.00 241( 100), 339(71), 265(63), 207(70)
25 643 », p' DDE(p, p" ) 25. 00 246( 100), 318(68), 248(64). 176(29)
25952 dieldrin ( ) 26.90 263(100), 79(495), 108(76), 277(75)
27. 209 chlorob enzilate ( ) 26 90 251(100). 139(87), 253(71), 111(37)
27. 453 endrin ( ) 27.70 263(100), 81(101), 265(65), 261(63)
27. 959 o p-DDT(a p’ ) 27. 70 235(100), 236(15), 199(10), 165(28)
28 565 ps p* DDD(p, p ) 28 20 235(100), 237(63), 199(130), 165(41)
28 908 endosulfan 11 ( 1) 28 75 195(100), 241(86), 339(61), 227(60)
29 979 ps p' DDT(p, p* ) 29. 60 235(100), 165(43), 199( 13), 237(65)
34. 839 mirex ( ) 34. 50 272(100), 237(46), 270(54), 274(75)
2.5 ) 8 . )
25 . . 70. 8%~ 105. 5%
3. , 0.010 ~ L. 6%~12. 7%,
0. 500 mg/L
3
; I II
0. 01 mg/kg, 2, , ,
2.6 ’ .
0. 01, 0. 02, 0. 05, . ,

0 10,0 20 mg/kg 25 .
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Fig. 3 TIC chromatogram of 0. 01 mg/L mixed organochlorine pesticide standard soluti on
1. etridiazole; 2. tecnazene; 3. HCB; 4. @ BHC; 5. quintozene; 6.¥ BHC; 7.8 BHC; 8. heptachlor; 9. octachlorodipropylether; 10. -0BHG 11.
aldiy 12. isodrin; 13. heptachlor epoxide; 14. cis chlordane; 15. trans chlordane; 16. endosulfanl; 17. p, ‘1r, DDE 18. dieldriry 19. chlorobenzlate;
20 endrin 21. 0, p DDT; 22. p, p' DDD; 23.endosulfan I[; 24. p. p° DDT; 25. mirex; IS: chlorothalonil O 100 mg/L.

2 25
Table 2 Regression equations correlation coefficients r), limits of detection and limits of quantitation of 25 organochlorines
. . . Limit of Limit of
Organochlorine Regression equation " (leteclion/(%‘g /1) quantitation A F‘g/kg)
Etndiazole Y=0 546X -0 0151 Q 9967 30 10 0
Tecnazene Y=2 801X -0 0433 Q 9975 30 10 0
a BHC Y=1 581X+0 0355 0 9958 30 10 0
HCB Y=135 05X+0 142 Q0 9993 30 10 0
BBHC Y=1 28X+ 0 00442 Q 9975 30 10 0
Quintozene Y=0 747X -0 0141 Q0 9968 50 10 0
¥ BHC Y=1 42X+0 0108 0 9981 30 10 0
O BHC Y=0 981X+ 0 00908 Q0 9973 30 10 0
Heptachlor Y=1 12x -0 111 Q0 9972 45 10 0
Octachlorodipropylether Y=0 964X+0 115 0 9971 45 10 0
Aldrin Y=1 09X+0Q 0329 0 9962 45 10 0
Isodrin Y=1 71X+0 021 0 9959 45 10 0
Heptachlor epoxide Y=0 289X+ 0 00158 Q0 9964 45 10 0
trans Chlordane Y=12 22X -0 000897 Q 9969 40 10 0
Endosulfan| Y=0 41X+0 411 0 9971 50 200
cis Chlordane Y=1 93X+ 0 00239 0 9982 40 10 0
Dieldrin Y=0 617X+0 0374 Q0 9978 45 10 0
p,[r,DDE Y=4 12X -0 0207 Q0 9979 30 10 0
o p DDT Y=2 08X -0 352 Q 9966 30 10 0
Endrin Y=3 65X -0 187 Q0 9975 50 10 0
Endosulfanll Y=0 437X -0 00827 0 9969 50 200
Chlorobenzilate Y=2 17X -0 0809 0 9986 30 10 0
p,p, DDD Y=09 51X+ 0 444 Q0 9978 30 10 0
p p-DDT Y=128 30X+ 0 00378 Q 9957 30 10 0
Mirex Y=29. 25X+0 0218 0 9986 25 10 0

[3]

Y: one percent of the peak area of compound; X: mass concentration of compound, *g/L.
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