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Rapid determination of benzo [a] pyrene in vegetable oil by liquid-liquid
extraction-high performance liquid chromatography
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(1. Technical Center of Nanning Customs District, Nanning 530201, China; 2. School of Chemistry and Materials, Nanning
Normal University, Nanning 530100, China)

ABSTRACT: Objective To establish a rapid method for the determination of benzo [a] pyrene in vegetable oil by liquid-
liquid extraction-high performance liquid chromatography. Methods The sample was extracted by acetonitrile oscillation,
and after centrifugation, the supernatant was taken and passed through 0.22 um filter membrane, and injected into high-
performance liquid chromatograph for measurement. Results were quantified using matrix external standard method.
Results Benzo [a] pyrene had a good correlation in the linear range of 0.5-20.0 ug/kg, and the correlation coefficient
was > 0.9990. The recoveries at 0.5, 2.0 and 10.0 pg/kg were 87.0%~111.2%, and the relative standard deviations were
2.2%~14.2%. The limits of detection and quantitation were 0.2 pg/kg and 0.5 pg/kg, respectively. Conclusion The method
is simple, rapid and accurate, and is suitable for the determination of benzo [a] pyrene in vegetable oil.
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Fig.1 Chromatograms of negative vegetable oil sample A and
negative vegetable oil spiked standard substanc sample B
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Fig.2 Comparison of peak areas at different detection wavelengths
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Fig.3 Extraction rates of different extraction volumes
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Table 1 Theoretical etection limit and quantitative limit of the method under different volume extraction
HiPp(g)  ZHE(mL)  FEHCE(%) G B (ng/mL) B ER R (ug/kg) X2 R (ng/mL) PR )R B (ng/kg)

1 5 38.3 0.01 0.13 0.025 0.33

1 10 55.3 0.01 0.18 0.025 0.45

1 15 62.4 0.01 0.24 0.025 0.60

1 20 69.6 0.01 0.29 0.025 0.72

1 25 75.9 0.01 0.33 0.025 0.82

1 30 87.0 0.01 0.34 0.025 0.86
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Table 2 Scaled linear equations and correlation coefficients

W R ARG SR ) TR, HRIE (a) BIE sl Sroi ke St »
EBE 0.5 ug/kg\ EElij(ﬁi;H;Ei 10 ug/kg %‘HEPIEH{"{EE)Q 2.0 ug/kg A 0.5~20 Y=1.73x10*X—1.02x 10° 0.9995
ﬁ’/f?3 7J(E|Z‘6‘T|Zﬁ?j]u*7ﬁig/ﬁ, %g‘gﬁ%EGEq&}z*ﬂ%%Eo f*{m 0.5~20 Y:1.67><104X+6.78><103 0.9995
HORIWAR2 PN, 3R YA AE 05, 1.0, 2.0, 50, 100, gy 0.5~20 Y=1.62% 10°X+5.12% 10°  0.9990
3 n=6
Table 3 Recovery rates and relative standard deviations of the labeling test n=6
AEA L FORIMEEE HE KNI
R R Jndr i (pg/ke)
R %) RSD(%) SFE IR (%) RSD(%) S IR (%) RSD(%)
0.5 96.5 12.1 105.2 9.0 91.6 6.0
AEA= 2.0 101.1 4.4 100.5 4.1 90.0 5.1
10.0 99.2 2.6 101.2 2.2 102.7 2.7
0.5 110.5 4.4 87.0 14.2 95.9 11.7
FoKh 2.0 111.2 22 98.3 42 97.5 3.9
10.0 102.1 4.5 101.5 4.5 106.6 4.5
0.5 106.9 11.0 98.9 7.9 96.3 10.8
KT 2.0 96.8 11.6 100.3 3.0 91.4 6.2
10.0 99.5 6.4 99.3 6.3 103.1 6.6
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Table 4 Test results of benzo [a] pyrene content in 3 vegetable oils
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FEdh ) ) Kith (%) i (pgkg)
AELEH 70 27 38.6 2.0~4.3
TR 62 17 27.4 2.0~5.8
PSR 20 0 0 _
Rt 15 0 0 _

Mt 167 44 263 2.0~5.8
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