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Organochlorines and Polychlorinated Biphenyl Congeners
in Unpolished Rice by Gas Chromatography with
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Abstract The separation behaviors of organochlorine pesticides pyrethriod pesticides poly-
chlorinated biphenyl congeners PCBs and unpolished rice matrixes were systematically inves-
tigated with gel permeation chromatography GPC because of its outstanding capability in re-
moving lipid and pigments from sample solutions. A separation method was proposed for the
quantitative determination of 35 pesticides and PCBs in unpolished rice by GPC and gas chroma-
tography simultaneously. Samples were extracted with ethyl acetate purified by GPC and
then determined by gas chromatography and electron capture detection GC-ECD . With exter-
nal standard method the recoveries of 3 standard addition levels of low medium high concen-
trations were 70. 1% -107.4% 70.3% -109.9%  70.8% -109.5% respectively with relative
standard deviations from 2.3% to 13.3% . The detection limits were 0.07 pg/kg for organo-
chlorines and PCBs and 0. 44 pg/kg for pyrethriods.
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ECD AOC-17 CLASS- N, 47 mL/min N, 3
GC10 Agilent HP6890 mL/min 88 kPa
FID GPC 60 C 20 C/min 180 T 6
Environed GPC 19 mm i d. x 150 mm min 5 C/min 270 C 20 min
19 mm i. d. x300 mm 2.4 mL 47 min I pL
Waters 510 486 1.4
Millennium 40 5.000 g
Bio-Beads SX3 200 ~ 400 200 mL 40 mL 2g
OMNI GLH-2037 OMNI 3 1 min 10 mL
HITACHI himac CT6D RC3C 2 500 r/min 15
Sorvall SIBATA R-134 min 40 mL
SK-M 10R
80 r/min 40 C
Scharlau - 1:1 10 mL
Tedia Dima 6 mL 3000 r/min 5
min 4.8 mL GPC 13.5 min
650 C 4 h a- B- 80 mL 80 r/min 40 C
y- o- 1 mL GC-ECD
a- B- 5
2 4’-dichlorodiphenyldichloroethane = DDD 2
4’-dichlorodiphenyldichloroethylene DDE 4 4'- 2.1
DDD GPC
Supelco
500 mg/L 13 Aro-
clor PCBs PCB 28 52 GPC 30 min
70 87 128 138 141 153 180 185 187 194 GC-FID GC-ECD
208 Chemi Service 9 ~20 min FID
100 mg/L 12 min
25 mL 11 ~22 min
ECD 15 min
1.2 GPC
254 nm 13.5 min 70. 7%
- 1:1 5 mL/min 73. 1% 1
13.5 min 80 mL 500000
1.3 GC + 400000 |
GC-ECD DB-5MS 30 m x 0.25 mm \\3 30000()}
i.d x0.25 pm 280 C g
300 C N, 99. 999% 1.1 5 200000 ¢
mL/min 94 kPa ™ 100000 |
70 C 1 min 25 C/min of
190 € 6 min 5 C/min 220 C 6
min 15 C/min 270 C 15 1 ° o GPC
min 42. 1 min 1 pL Fig.1 Response of unpolished rice @ and
GC-FID DB-1 30 m x0.32 mm i d. x permethrin O in fractions of GPC
0.25 pm 250 C 280 C 2.2
40 mL/min 248 mL/min
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Fig.3 GC/ECD chromatogram of 35 pesticides added into unpolished rice

1. a-benzene hexachloride 2. hexachlorobenzene 3. pB-benzene hexachloride 4. y-benzene hexachloride 5. pentachlorobenzene
6. 5-benzene hexachloride 7.bromocyclen 8.PCB 28 9.heptachlor 10. PCB 52 11.aldrin 12.isodrin 13.PCB70 14.2 4'-DDE 15.
a-endosulfan 16. trans-nonachlor 17. PCB 87 18. dieldrin 19.2 4’-DDD 20. kersoxim-methyl 21. endrin [ 22.-endosulfan 23.
4 4'-DDD 24.PCB 153 25.PCB 141 26. PCB 138 27. PCB 187 28. PCB 128 29. PCB 185 30. endrin Il 31. tetramethrin [ 32.
tetramethrin [[ 33. PCB 180 34. tetradifon 35.PCB 208 36.permethrin | 37.permethrin ]I 38. PCB 194.

Standards added/ pg/kg 1. 32.0 2.26.2 3.93.4 4.30.4 5.45.2 6.49.2 7.25.4 8.50.0 9.69.4 10. 65.2 11. 21.2
12. 30.8 13. 63.4 14. 74.8 15. 53.0 16. 32.0 17. 46.0 18. 41.2 19. 92.2 20. 206 21 +30. 129 22. 52.6 23. 73.4 24. 53.8
25.32.0 26. 50.0 27. 40.4 28. 28.8 29. 35.2 31 +32. 208 33. 34.6 34. 83.2 35. 51.2 36+37. 362 38. 58.8.

1
Table 1 Linearity of peak area vs pesticide concentration

Pesticide Linear equation 7 Range of linearity/ mg/L
a-Benzene hexachloride ¥=9.68 x10°x -1.55 x10* 0.9999 0.0160 -1.60
B-Benzene hexachloride y=2.16 x10°x - 1. 66 x 10° 0.999 1 0.0467 —4.67
v-Benzene hexachloride y=1.00 x10°x - 1.30 x 10* 0.9999 0.0152 -1.52
6-Benzene hexachloride y=7.43 x10°x - 1. 44 x 10° 0.9970 0.0246 -2.46
Isodrin y=7.88 x10°x +8.70 x 10* 0.9999 0.0154 -1.54
Dieldrin y¥=9.55x10°x +1.60 x 10* 0.9999 0.020 6 -2.06
2 4'-DDD y=4.64 x10°x +1.06 x 10* 0.9996 0.046 1 —4.61
2 4'-DDE ¥ =5.07 x10°x +2.70 x 10* 0.998 8 0.0374-3.74
4 4'-DDD y=5.13 x10°x -3.52 x 10* 0.999 1 0.0367 -3.67
Bromocyclen ¥ =9.86 x10°x - 701 0.999 8 0.0127 -1.27
Permethrin y =8.36 x10*x -2.90 x 10* 0.999 8 0.181 -18.1
Kersoxim-methyl y=1.98 x10°x +1.10 x 10* 0.9999 0.103 -10.3
PCB 28 y=4.06x10°x +1.11 x10* 0.998 7 0.0250 -2.50
PCB 52 y=2.48 x10°x +1.91 x 10* 0.9973 0.0326 -3.26
PCB 70 y=4.10 x10°x +1. 66 x 10* 0.9990 0.0317 -3.17
PCB 87 ¥ =5.03x10°x +8.33 x10° 0.9996 0.0230-2.30
PCB 128 Y =6.66 x10°x +5.86 x 10° 0.9996 0.0144 —1.44
PCB 185 y=1.00x10°x +4.27 x10° 1 0.0176 -1.76
PCB 208 ¥=9.02x10°x +1.77 x10° 1 0.0256 -2.56

y peak area x mass concentration mg/L.
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Table 2 Recoveries and precisions 7 =10
Level 1 Level 2 Level 3
Pesticide
added/ mg/kg recovery/% RSD/% added/ mg/kg recovery/% RSD/% added/ mg/kg recovery/% RSD/%
a-Benzene hexachloride 0.006 4 92.8 6.2 0.0320 102.3 6.2 0. 160 88.1 9.0
B-Benzene hexachloride 0.0187 90.3 5.5 0.093 4 99.7 5.3 0.468 89.8 8.6
y-Benzene hexachloride 0.006 06 94.0 6.0 0.0304 103.5 6.0 0.152 91.5 8.2
§-Benzene hexachloride 0.009 86 95.8 5.9 0.049 2 106. 8 5.4 0.246 98.6 11.5
Isodrin 0.006 14 85.9 6.3 0.0308 87.3 9.6 0.154 85.8 4.4
Dieldrin 0.008 22 87.0 5.9 0.0412 93.6 6.9 0.206 73.4 2.3
2 4'-DDD 0.018 4 84.2 5.8 0.0922 89.5 6.7 0.460 70.8 4.4
2 4'-DDE 0.0150 89.2 4.9 0.074 8 94.0 7.8 0.374 83.7 4.5
4 4'-DDD 0.0147 95.4 6.6 0.073 4 109.3 7.7 0.368 98.7 9.2
Bromocyclen 0. 005 06 89.9 6.4 0.0254 98.7 5.5 0.127 78.3 8.2
Permethrin 0.072 4 71.2 6.3 0.362 70.3 7.5 1.81 80.9 12.9
Kersoxim-methyl 0.0412 70. 1 7.1 0.206 70.3 11.4 1.03 74.2 13.3
PCB 28 0.009 88 93.2 6.3 0.0500 102.9 4.8 0.250 75.6 8.2
PCB 52 0.013 1 85.0 7.7 0.0652 89.3 6.4 0.326 109.5 5.4
PCB 70 0.0127 86.3 5.5 0.063 4 84.7 7.8 0.316 71.6 3.9
PCB 87 0.009 22 94.5 5.6 0.046 0 100.5 9.9 0.230 74.2 10.0
PCB 128 0.005 76 83.0 5.7 0.028 8 91.6 6.2 0.144 71.4 8.4
PCB 185 0.007 04 107.4 8.3 0.0352 109.9 5.3 0.176 89.0 6.9
PCB 208 0.0102 83.6 6.8 0.050 1 93.6 5.4 0.256 83.6 6.8
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