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Determination of Benzo(a) Pyrene in Edible Vegetable Oils by Gel Permeation Chromatography

XU Mingya', PAN Danjie', JIN Micong’

Abstract: A gel permeation chromatography (GPC) method for sample clean-up, followed by high performance liquid
chromatography (HPLC) with fluorescence detection was developed for the determination of benzo(a)pyrene (BaP) in edible
vegetable oils. The samples were cleaned up by GPC, evaporated under vacuum atmosphere and then determined by HPLC.
The results showed this method was sensitive and had a good linearity within the concentration range of 0.21-52.50 ng/mL.
The limit of detection was 0.2 pg/kg and the limit of quantization was 0.7 pg/kg. The mean recoveries of standard additions
in different kinds and grades of edible vegetable oils were between 98.6% and 103.5%, with relative standard deviations
(RSDs) (n = 6) in the range of 2.98%-4.69%. The average of ten repeated determinations of BaP in one positive sample
during the years 2011 to 2013 was 10.94 pg/kg with a RSD of 2.12%, suggesting good repeatability of this method. This
GPC-HPLC method is simple, sensitive and reliable for the determination of benzo(a)pyrene in edible vegetable oils.
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benzo(a)pyrene
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Fig.1  Chromatography of BaP positive sample
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Table1 Spiked recoveries and RSDs (x + s, n = 6)
FE 2R TRAE/ I AH/ [ HHX bt
CERTED) (pg/kg) (ng/kg) /% fWZ/%
I 5.0 5.0640.23 101.1 4.50
5 +
i) 10.0 10.04+0.42 100.4 421
50.0 50.69+1.92 101.4 3.78
- 5.0 5.0140.22 100.0 435
SEFFI +
R 10.0 10.204+0.41 102.0 4.01
50.0 50.41+1.88 100.8 3.73
— 5.0 4.93+0.23 98.6 4.69
S
o 10.0 9.98+0.33 99.8 3.35
50.0 51.73+1.63 103.5 3.15
5.0 5.1340.18 102.6 3.43
Ly ¢ 7 10.0 10.180.42 101.8 4.12
(—EH) ’ o= ’ ’
50.0 50.66+1.51 101.3 2.98
. 5.0 5.0440.23 100.9 4.50
2R .
A 10.0 10.14+0.45 101.4 4.40
50.0 50.90+1.78 101.8 3.49
i 5.0 4.98+0.22 99.6 4.40
Bbg 10.0 9.95+0.40 99.5 4.00
I : S : :
50.0 50.0741.65 100.1 331
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Table2 Results of repeated determinations of the same BaP positive
sample (x +5)

o Tse e/ e/ AR T (ugke) ARG
(ugkg) (ugkg) (n=3)  {&%/% (n=3) (=100 %% (r=10)
1 1056, 10.27, 10.84  10.56+0.23 220
21078, 1053, 1121 10.84+0.28 259
3 1116, 1088, 1101 11.0240.11 1.04
4 1116, 1095, 1071 10.94%0.18 1.68
51074, 1105, 1053 10.77£021 1.98
10.94£0.23 212
6 1097, 1086, 1115 10.99£0.12 1.09
7 1104, 1113, 1088 11.02£0.10 0.94
8 1127, 1113, 1139 11.26£0.11 0.94
9 1095, 1059, 1028  10.61£0.27 258
10 1117, 1159, 1109 11.284£0.22 1.94
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