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A bstract: An analytical method has been developed for the detem ination of 28 organochlorine
pesticides and pyrethroid pesticides in pine nuts The sample w as extracted W ith acetonitrile-
water (4 1, v/v) as the extraction solution by means of high-speed hom ogenization The crude
extract w as purified by an A lum inium N solid phase extraction column to remove most of the
fat and sterols in the sample, then on-line gel pem eation chrom atography-gas chrom atography/
mass spectrometry (GPC-GC /M S) analysisw as performed The recoveries for the m ost of pes-
ticides in the sample spiked w ith the standards of 0. 05 mg/kg w ere 70% - 120%, and the rela-
tive standard deviationsw ere less than 15% The lim its of detection of 28 organochlorine pesti-
cides and pyrethroid pesticidesw ere 0. 002 - 0. 05mg/kg The linear relationship and the recov-
ery resultsw ere satisfactory. The method is rapid, accurate, highly senstive, and can be used
for the smultaneous detem ination of pesticide residues in pine nuts
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Fig 1 Total ion current chromatogram of the extract
of pine nutsw ithout clean-up
Extraction solvent: acetonitrile-w ater (4 1, v/v).
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Fig 2 SIM chromatograms of (a) amixture of 28 organochlorine and pyrethroid pesticide standards, (b) a blank pine
nut sample and (c) apine nut sample spiked with 0.1 mg/kg of standards
For the retention times (tz) and identifications of the peaks in Fig 2-a and c, see Table 1
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Table 1 Retention times, quantitative ions, qualitative ions and relative abundances, linear relationships,

detection limits of 28 organochlorine and pyrethroid pesticides

Compound t /min Quantitativ*e .Qualitative* L inear régreksksion ; LOD /
ion (m /z) ions (m /z) equation (mg/kg)
Chlorpropham ( ) 23 266 213 (32) 171 (22), 154 (20), 127 (71) A =8007C +30 5 0 982 0 01
aBHC (@- ) 24, 200 219 (87) 181 (98), 109 (57), 111 (57) A =44446C - 6 4 0 988 0 002
Chlorbufam ( ) 25 607 223 (21) 171 (10), 164 (16), 127 (21) A =65042C +6 1 0 991 0 01
B-BHC B- ) 25 659 219 (87) 181 (98), 109 (57), 111 (57) A =374572C - 23 2 0 983 0 002
Quintozene ( ) 25 740 295 (83) 265 (42), 249 (71), 237 (100) A =7054C +15 9 0 939 0 01
y BHC ( - ) 26. 204 219 (87) 181 (98), 109 (57), 111 (57) A =17449C - 8 1 0 999 0 005
dBHC (O- ) 27. 046 219 (87) 181 (98), 109 (57), 111 (57) A =39635C +19 6 0 993 0 002
Vinclozolin ( ) 27. 230 191 (97) 159 (10), 146 (31), 132 (34) A =6006C +10 8 0 991 0 01
Heptachlor ( ) 28 411 272 (72) 337 (16), 372 (6), 100 (100) A =5274C - 28 0 0 998 0 01
Aldrin ( ) 28 460 263 (54) 293 (24), 101 (36), 91 (41) A =5095C - 13 4 0 991 0 01
Procym idone ( ) 29 780 285 (73) 283 (100), 255 (10) A =5103C +15 6 0 993 0 02
o -Endosulfan (@ - ) 32 487 339 (71) 406 (2), 277 (58), 241 (100) A =2704C +19 8 0 994 0 05
Dieldrin ( ) 32 937 263 (20) 345 (5), 277 (15), 380 (3) A =9123C-9 0 0 992 0 01
p,p'DDE (p,p’'- ) 33 952 318 (68) 246 (100), 176 (29), 210 (14) A =10234C +9 7 0 992 0 05
Pyrethrins-1 ( -1) 34. 053 123 (100) 136 (20), 107 (26), 302 (2) A =907C +15 8 0 992 01
Endrin ( ) 34. 556 345 (17) 279 (36), 263 (61), 245 (32) A =5935C +13 2 1 000 0 01
Chlorbenzilat ( ) 34. 795 251 (100) 253 (71), 139 (87), 111 (37) A =4104C - 20 0 Q 997 0 02
o,p'DDT (o,p'- ) 35 412 235 (100) 237 (65), 165 (43), 199 (13) A =5093C - 19 5 0 996 0 01
Pyrethrins-2 ( -2) 35 737 123 (100) 136 (20), 107 (26), 302 (2) A =1205C - 14 1 0 996 0 05
Pyrethrins-3 ( -3) 35 810 123 (100) 136 (20), 107 (26), 302 (2) A =946C - 8 7 Q 995 0 05
Pyrethrins-4 ( -4) 35 974 123 (100) 136 (20), 107 (26), 302 (2) A =1005C - 10 5 0 997 0 05
p,p'DDT (p,p'- ) 36 512 235 (100) 237 (65), 165 (43), 199 (13) A =7480C - 26 9 0 998 0 01
Resm ethrin ( ) 37. 137 123 (100) 143 (38), 171 (50), 338 (4) A =8248C - 53 1 0 985 0 01
Bifenthrin ( ) 38 088 181 (100) 166 (32), 165 (32), 182 (16) A =8016C - 6 1 1 000 0 01
M ethoxychlor ( ) 39 098 227 (100) 308 (2), 238 (4), 344 (2) A =8905C - 12 5 0 994 0 01
Fenpropathrin ( ) 39 339 181 (55) 265 (20), 349 (6), 208 (17) A =3503C - 28 3 1 000 0 02
Cyhalothrin ( ) 39 413 181 (100) 197 (70), 208 (43), 141 (27) A =5450C - 39 5 1 000 0 02
Fenarimol ( ) 41 229 219 (50) 251 (39), 330 (18), 139 (100) A =8552C - 38 0 0 998 0 01
Pem ethrin-1 ( -1) 41 564 183 (100) 184 (14), 163 (23), 165 (20) A =7117C- 9 2 1 000 0 01
Pem ethrin-2 ( -2) 42 635 183 (100) 184 (14), 163 (23), 165 (20) A =4053C - 3 6 0 998 0 02
Cyfluthrin-1 ( -1) 42 929 226 (49) 206 (39), 199 (29), 163 (100) A =5102C - 8 3 0 999 0 02
Cyfluthrin-2 ( 2) 44. 146 226 (49) 206 (39), 199 (29), 163 (100) A =3108C - 3 9 0 995 0 02
Cypemethrin-1 ( -1) 44, 266 181 (52) 208 (16), 163 (100), 165 (58) A =21041C - 26. 4 Q0 997 0 05
Cypemethrin-2 ( -2) 44, 373 181 (52) 208 (16), 163 (100), 165 (58) A =2317C +12 4 0 835 0 05
Cypemethrin-3 ( -3) 44, 548 181 (52) 208 (16), 163 (100), 165 (58) A =3022C - 12 6 0 995 0 05
Flucythrinate-1 ( -1) 44, 781 451 (12) 199 (100), 181 (42), 225 (13) A =4131C-5 6 0 998 0 02
Cypemethrin-4 ( -4) 44, 893 181 (52) 208 (16), 163 (100), 165 (58) A =2700C +9 5 0 992 0 05
Flucythrinate-2 ( -2) 45 023 451 (12) 199 (100), 181 (42), 225 (13) A =5900C - 5 9 0 990 0 02
Silafluofen ( ) 45 452 179 (100) 151 (28), 258 (50), 286 (71) A =8080C - 12 4 0 989 0 01
Fenvalerate-1 ( -1) 46. 629 167 (84) 225 (29), 419 (14), 181 (52) A =4604C - 9 5 0 993 0 02
Fenvalerate-2 ( -2) 47. 156 167 (84) 225 (29), 419 (14), 181 (52) A =3999C - 14 1 0 995 0 02
Taufluvalinate-1 ( -1) 47. 156 250 (100) 181 (26), 252 (33), 208 (10) A =9702C - 15 1 0 996 0 01
Taufluvalinate-2 ( -2) 47. 333 250 (100) 181 (26), 252 (33), 208 (10) A =4207C - 12 2 0 998 0 02
D eltam ethrin ( ) 48 674 253 (58) 255 (28), 181 (100), 209 (17) A =8300C - 17. 1 0 998 0 01

* The data in

0 02-05mgiL.

2 4

the parentheses are the relative abundance, %.

28

* * A: peak area: C: mass concentration, mg/L. L inear ranges:

0.05,0.2mg/kg
GCMS
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