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Simultaneous determination of fifteen polycyclic aromatic hydrocarbons (PAHs) in

plant oil by high performance liquid chromatography
QTAO Hai-ou, WANG Min-juan, HU Jia-wei, WANG Xin

(Shaanxi Center for Disease Control and Prevention, Shaanxi Xi’an 710054, China)

Abstract; Objective To establish a method for simultaneous determination of 15 PAHs in plant oil by high performance

liquid chromatography with fluorescence detection. Methods
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The sample was dissolved in n-hexaneand, and cleaned up
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with neutral alumina SPE cartridges. The separation of 15 PAHs was carried out by waters-PAHs column (4.6 mm X

250 mm, 5 pm) with a gradient elution using acetonitrile-water as mobile phase at a flow rate of 1.5 ml/min, the column

temperature was 30 °C, and the injection volume was 10 pl. Detection was carried out by a fluorescence detector with

external standard. Results The limit of detection (LOD) was in the range of 0. 15 ~2.0 pg/kg with average recovery

ranging from 78.0% to 115.2% . The relative standard deviation was in the range of 0.2% ~2.0% . Conclusion The

method had the advantages of simple pretreatment, high sensitivity and reproducibility, which could be applied to the

determination of the 15 PAHs in plant oil.

Key words: HPLC; plant oil; polycyclic aromatic hydrocarbon; solid phase extraction; food safety; food contaminant
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Table 1  Gradient elution program for PAHs analysis
I [8] / min 27 % H,0/%
0 50 50
10 65 35
25 100 0
30 100 0
31 50 50

K2 FOUKN AR RAREF

Table 2 Fluorescence wavelength swiching program

IfE)/min - & K (Nex) /nm KEHE R (Nem) /nm

0 280 320

10.5 245 350

12.0 238 375

13.5 270 438

14.5 320 375

17 270 370
21 290 420
26 283 400
28 274 486
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Figure 1 ~ Chromatogram of 15 PAHs standards
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Table 3 Linear regression equations, correlation coefficients of 15 PAHs

#FR 15 B2 1 [8] /min EqivE s KR E o PR/ (g/kg) E R/ (ng/ke)
% 6. 821 y=1.56e*"x —1.22¢ % 0.999 6 2.0 6.0
A 9. 499 y=4.99¢*"x 4. 18e %" 0.998 7 1.5 4.5
% 9.978 y=9.66e "y —5. T4e 0 0.999 5 0.2 0.6
B[ 11.223 y=2.68¢ "y ~1.77e*%" 0.998 6 1.5 4.5
H 12. 698 y=2.94e %%y 9. 33670 0.999 9 1.5 4.5
DJcy 14.118 y=1.41e*%%x -9, 45¢*%% 0.999 9 2.0 6.0
B 15. 154 y=1.03¢*"x -3.68e """ 0.999 9 0.2 0.6
B (a) B 18. 894 y=3.02e*"%x +2.92¢ 0% 0.999 9 2.0 6.0
Ji 22.488 y=6.52¢*"x —5.40e "™ 0.999 9 0.5 1.5
HIE(b) W E 24. 985 y=4.26e "%y +1.39¢ 004 0.999 9 0.5 1.5
HH (k) P B 26. 985 y=2.49e "y 4+3,52¢ 0 0.999 9 0.15 0.5
# I (a) B 27. 556 y=1.14e*"%x -2.97¢*% 0.999 9 0.2 0.6
¥ (a,h) B 28. 621 y=8.61e* "y +3, 2700 0.999 9 0.2 0.6
9 (ghi) 36 6. 821 y=2.17e*%%y +8.28¢ *0 0.999 9 1.5 4.5
Bidt(1,2,3 —cd) i 9. 499 y=8.61e*"x -5 18" 0.999 9 2.0 6.0
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Table 4 The results of average recoveries for 15 PAHs

oy bR K/ (ng/kg)

2.0 10.0 50.0
# 78.0 82.1 89.4
& 106.5 105.6 102.3
Vil 115.2 108.3 106.7
8 79. 8 88.2 93.4
Js 79.6 85.3 96.2
D) 78.2 79.5 82. 1
3 85.6 86.3 88.9
I (a) B 78.0 85. 4 93.6
Jii 82.3 83.6 92.1
I (b) K TE 103.2 101.3 100. 5
I (k) 5 88.9 91.2 95.6
I (a) 86.5 89.6 98.3
TR (a,h) 83.6 85.4 86.7
I (ghi) 38 81.5 82.3 90.2
Bidf(1,2,3 —cd) 80.2 86.3 90. 3
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