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Occurrence of polycyclic aromatic hydrocarbons in frying oils and health risk assessment
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(1. Suzhou Center for Disease Control and Prevention, Jiangsu Suzhou 215004, China;
2. China National Center for Food Safety Risk Assessment, Beijing 100022, China)

Abstract; Objective To determine the occurrence of polycyclic aromatic hydrocarbons ( PAHs) in frying oils and to
assess the health risk for the whole population. Methods 158 frying oils samples were collected during 2015 and 2017
from food safety risk monitoring program and 8 PAHs were analyzed. 14 PAHs were analyzed in 76 out of 158 samples. The
health risk assessment in the whole population was estimated by margin of exposure ( MOE) method. Results The
detection rates of PAHs in frying oils were from 0.0%-100. 0% , which 83.5% (132/158) for benzo (a) pyrene. The
highest mean concentration of PAHs was 3.33 pg/kg for dibenz (‘a, h) anthracene, followed by benzo (a) anthracene
(2.25 pg/kg) and chrysene (2.21 pg/kg) and benzo(a) pyrene (1.91 pg/kg). Chrysene was the predominant PAHs
congener in 76 frying oils, consisting 18. 6% of all 14 PAHs. The average dietary exposure to benzo(a) pyrene, benzo(a)
pyrene+chrysene, benzo(a) pyrene+chrysene+ benzo (a) anthracene+benzo (b) fluoranthene, benzo(a) pyrene+chrysene+
benzo(a) anthracene+benzo ( b) fluoranthene+ benzo (k) fluoranthene+benzo(g,h,i) perylene+dibenz( a,h) antracene+
indeno( 1, 2, 3-cd ) pyrene via frying oils for the whole population were 0.99, 2.13, 4.36 and 7.90 ng/kg BW,
respectively. The corresponding MOEs were 70 707, 79 812, 77 982, 62 025, which were much higher than 10 000.
Conclusion MOEs due to ingestion of frying oils indicated a low concern for the whole population health at the mean and
high level estimated dietary exposures, even in an extreme exposure scenario.
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Table 1 Levels and detection rates of PAHs in frying oils

PAHs RAEE e s (%) A PAH: & B/ (ug/ke) : :

175 e LREIAAY P90 P95 P97.5 P99 5 /ME Al
HIE(a) 158 132 (83.5) 1.91 0. 64 3.12 5.33 12.95 20.92 ND 61. 00
i 158 116(73.4) 2.21 1.16 3.46 7.76 15.18 17.29 ND 42.20
FIE(a) H 158 129 (81.6) 2.25 0.83 3.70 7. 64 13.75 24.51 ND 74. 40
HIE(b) P 158 127 (80.4) 2.06 1. 11 3.47 5.86 12.99 22. 80 ND 32.10
B (k) B 158 116 (73.4) 0.98 0.37 2.19 4.24 6. 44 11. 06 ND 12.20
ZIF(a,h) B 158 100 (63.3) 3.33 0.24 10. 30 19. 20 19. 80 38.26 ND 67. 10
H#I (g, h,i) 158 131 (82.9) 1.68 1.00 4.12 5.91 8.40 9.88 ND 11. 40
BidE(1,2,3-cd) 158 93 (58.9) 0. 84 0. 47 ND 2.90 4.71 6.03 ND 18. 10
5-Ff 3t 76 76 (100.0) 0.99 0.97 ND 1.57 1.63 1.69 0.21 1.75
HI(e) % 76 0(0.0) ND ND ND ND ND ND ND ND
T (a,e) ik 76 51 (67.1) 0.35 0.38 0.51 0.58 0.65 0. 69 ND 0.75
ZRIE(a,h) 76 0(0.0) ND ND ND ND ND ND ND ND
TR IF(a,i) 76 1(1.3) 0.16 ND ND ND ND 0.25 ND 0.55
I (a, )t 76 13 (17.1) 0.19 ND 0.29 0. 40 0. 47 0.58 ND 0.76
PAH2 158 139 (88.0) 4.12 2.26 7.96 14. 41 21.45 39.59 ND 77.20
PAH4 158 145 (91.8) 8.43 4.57 14.98 29. 68 54. 68 77. 46 ND 143. 00
PAHS 158 151 (95.6) 15.26 7.34 30. 91 55. 88 82.13 96. 90 ND 152.21
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Table 2 Comparison of PAHs levels in frying oils and edible

vegetable oils

b W0 i 3 PAHs &/ (pg/kg) B B
R () PAH4 K SR
T KE T 1.91 8.43 W AW
HKE I 2.04 9.05 WE o [12]
BN a 31.9 30.4 W [13]
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MY ¢ 2.82,1.39,3.03 11.18,6.52,14.19 ¥ [15]

SRS d 0.12~6.28 1.48~27.84  JEHE  [16]
MY e 1.28 — WE [17]
15 R 0.47 — ¥ (18]
MY g 0. 66 4.03 g [19]
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Figure 1  Profiles of 14 PAHs in 76 frying oils

2013 AFrp [ JE R Y0 R0 A 3k E e B
T 00 I 2 5 F- Y90 29 g/d, P50 Sy 26.2 g/d,
P95} 75.7 g/d. St KIE A NHE S K i 45
ARZRIE (a) B \PAH2 PAH4 Fil PAHS i1 34 2 5%
Keiss B W 2 7 5% (P9S) i MOE {5 1°K T 10 000,
AT A B XU AR, L3 3
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Table 3 Exposure to PAHs and MOE for the whole

population via frying oils

B/ (ng/kg BW) MOE
P AT BMDL,, 1] 5 =
/(mg/kg BW) gy P95 PR
K (a) B 0.07 0.99 2.65 70 707 26 415
PAH2 0.17 2.13 5.72 79812 29720
PAT4 0.34 436 11.70 77982 29 060
PAHS 0.49 7.90 2117 62025 23146
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