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and smoked and barbecued meat products collected from a province in Northwest China (2023—2024), analyse the
effects of food type and processing methods on benzo(a)pyrene content, assesse relative exposure risks, and optimize
detection methods. Methods  After sample pretreatment, benzo(a)pyrene was detected using high
performance liquid chromatography coupled with fluorescence detection (HPLC-FLD). Exposure risks were
evaluated using the margin of exposure (MOE) method. Results Among the 197 samples, benzo(a)pyrene
was detected in all food categories, with a detection rate of 61%. The mean benzo(a)pyrene concentration was
0.59 ng/kg. Bulk retail edible vegetable oils exhibited the highest detection rate (84%) and mean
benzo(a)pyrene level (1.49 pg/kg). In a province in Northwest China, the average dietary benzo(a)pyrene
exposure levels for different age groups (18-44, 45-60 and >60 years) were 0.34, 0.40 and 0.40 ng/(kg * d),
respectively, while high-exposure consumers had values of 1.15, 1.36 and 1.37 ng/(kg * d). The MOE for all age
groups exceeded 10000. Method optimization revealed that the optimal mobile phase consisted of 98% organic phase
(acetonitrile), with the most sensitive excitation and emission wavelengths at 380 nm and 410 nm, respectively.
Conclusion In 2023-2024, certain benzo(a)pyrene contamination is observed in key foods sold in a province in
Northwest China. The health risks of dietary benzo(a)pyrene intake among residents of all age groups are low and
within acceptable limits. However, continuous monitoring of benzo(a)pyrene-related food safety risks is necessary.
Consumers should prefer pre-packaged edible vegetable oils and reduce consumption of fried foods, smoked and
barbecued meats and other high-temperature-processed products.
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Table 1 Chromatographic parameters with varying ratios of organic phase

ZIE et /% H IR ] /min WEE 155 U TR SN
80 17.9 69798 1497243 874.40
85 13.5 93216 1467498 752.17
88 115 108322 1444584 743.56
93 8.7 138862 1417369 657.39
98 6.7 172420 1406313 847.68

Fz2 TREMWEKHEIESY

Table 2 Chromatographic parameters at different detection wavelengths

Ex/nm Em/nm 11 W B[] /min U 15 W T SN
365 6.597 158848 1251276 535.64
375 6.598 172663 1400670 608.15
380 406 6.600 183812 1425429 659.28
384 6.773 172420 1376313 847.68
390 6.611 132872 1099794 392.37

400 6.606 105574 814153 385.02
380 410 6.603 185739 1431678 727.42
420 6.593 103124 782197 538.64
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Fig.l Optimized chromatogram of benzo(a)pyrene IS
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Table 3 Analysis of benzo(a)pyrene content in different types of sample

A6 (B

FHE

SRVA:i 3

LES HEEA R MR R 2R 1% Huelke) Hugks) Pos/(ng/kg) Nuglke) PR /%
TR RS PR 91 65 71 ND~9.8 0.54 2.53 0.35 1.1
B O A A T 25 21 84 ND~6.0 1.49 3.80 1.00 0
RUKE 1 7% F ol 21 9 43 ND~5.0 0.74 3.60 0.10 0
AT A i 60 25 42 ND~3.0 0.54 2.00 0.10 0
it 197 120 61 ND~9.8 0.59 2.00 0.10 0.5
1 ND FyRE
*F 4 FH(a)EERY CDI 7k F[ng/(kg * d)]
Table 4 CDI level of benzo(a)pyrene [ng/(kg * d)]
pa— 18~44 % 45~60 % 60 4L E
FIE Pos FIE Pos FIE Pos
TR 0.31 1.46 0.37 1.73 0.37 1.73
A O i 0.86 2.19 1.02 2.59 1.02 2.60
RIUKE o A5 ol 0.43 2.08 0.50 2.46 0.51 2.47
T T B A ) T 0.31 1.15 0.37 1.36 0.37 1.37
it 0.34 1.15 0.40 1.36 0.40 1.37
#5 ALRETEEREERERFH@EREEN MOE
Table 5 MOE of dietary benzo(a)pyrene exposure by age group in a certain province in Northwest China
P— 18~44 % 45~60 % 60 % L) I
FHE Pos FHME Pos FHE Pos
L pe s A A 224498 47916 190000 40553 189240 40391
T 65 HUH AR W3 81361 31902 68859 27000 68583 26892
RKE 3 72 FH 163823 33674 138649 28500 138094 28386
E R ) i 224498 60614 190000 51300 189240 51094
it 205472 60614 173899 51300 173203 51904
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