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Occurrence and dietary risk assessment of petroleum hydrocarbons in
seafood from Wenzhou, Zhejiang Province
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ABSTRACT: Objective To investigate the occurrence of petroleum hydrocarbons in seafood samples in Wenzhou,
Zhejiang Province and assesse their implations for huaman exposure. Methods Two hundred and seventeen samples
of thirty species were collected from Wenzhou, Zhejiang Province in 2022. The edible portions of each sample were
homogenized and saponified by 6 mol/L sodium hydroxide solution at 40°C for shaking 6 h, and then extracted with
dichloromethane. The extracts were concentrated to dry by rotating evaporation, and then reconstituted with dearomatic
petroleum ether. The supernatant was taken for molecular fluorometer analysis. The pollutuon levels and potential health

risks were estimated by single factor index method and quotient method, repectively. Results The results showed that
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petroleum hydrocarbons were detected in all seafood samples to varying degrees (the ranges were 1.06-26.60 mg/kg,

with an average of 9.73 mg/kg), and percentage of 13.4% samples exceeded the standard NY 5073—2006

Non-polluted food limits of toxic and hazardous substances in aquatic products, which were Sinonovacula constricta,

Tegillarca granosa, and Calappa. Generally, the concentrations of petroleum hydrocarbons were in the order of

cultured shellfish>marine cephalopods>marine crabs>marine shrimp>marine fish>cultured algae. The hazard

quotient values of petroleum hydrocarbons in measured seafood samples ranged from 0.01226 to 0.30760, less than 1,

and the carcinogenic risk index ranged from 4.9x107 to 7.6x10°°, less than 1x10~*. Among the cultured shellfish, the

hazard quotient values and the carcinogenic risk index of Sinonovacula constricta, Tegillarca granosa, and Mytilus

edulis were relatively high. Conclusion The health risk of petroleum hydrocarbons in seafood from Wenzhou,

Zhejiang Province is relatively low, but the adverse effects of long-term or large consumption of Sinonovacula

constricta, Tegillarca granosa, and Mytilus edulis should be paid close attention.

KEY WORDS: seafood; petroleum hydrocarbons; health risk assessment; dietary risk assessment
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Table 1 Petroleum hydrocarbon content in marine fishing, shrimp, crabs, cephalopods, and farmed shellfish and algae

255 YIRh (FE i 50 I K{E/(mg/kg) I /IME/(mg/kg) F-HIE/(mg/kg) HBFRFE B
13 £.(2) 9.15 8.86 9.00 0
i £1.(4) 13.20 7.77 10.40 0
LLIR(2) 8.00 7.43 7.72 0
W H(T) 436 2.59 3.41 0
i fa (1) - - 5.87 0
A 10.(30) T (3) 12.60 8.05 9.67 0
i (2) 13.30 5.20 9.25 0
H i A(5) 14.20 11.60 13.20 0
fiffa (1) - - 5.31 0
INEEFA(T) - - 4.94 0
FLH(2) 8.55 8.50 8.53 0
5 ERTXTHR(8) 6.99 5.24 5.87 0
— FETMfU) 14.80 9.32 12.30 0
FHARETHITITR ) 12.40 8.37 10.60 0
R EHIRT) 7.44 3.22 6.04 0
8L (3) 18.80 10.50 13.90 1
HEHEGO) H A 45(2) 7.78 7.69 7.74 0
T (14) 13.20 3.92 8.33 0
(1) 13.30 8.93 11.30 0
5 (8) 11.40 7.06 10.10 0
Ak R J5(20) 11 (5) 12.30 9.77 11.10 0
B (7) 11.00 3.84 9.29 0
FEIE(3) 3.42 1.06 1.91 0
TRt (16) 17.40 8.64 13.20 9
FHULEA) HUA(T) 11.10 6.17 8.21 0
SCHE(9) 11.50 5.17 7.78 0
TG IL(16) 13.50 6.53 11.30 0
451%(20) 26.60 6.70 20.60 19
FAEKGO) FHIE(8) 8.58 7.97 8.27 0
32 (28) 5.05 2.53 3.75 0
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Table 2 Aromatic fraction ratio and reference dose

TS AR /% SRR/ [mg/(kg-d)]
>5~7(4n7R) 0.02 0.002
>7~8(4n I 2R) 0.08 0.2

>8~10 2.5 0.04
>10~12 3.0 0.04
>12~16 6.0 0.04
>16~21 4.0 0.03
>21~35 1.7 0.03

®3 TR EB-REERRBENEEY
Table 3 Hazard quotients and carcinogenic risk index in
different categories seafood

B2 5 fEERGEE, HE) B vE iR
FAIIZE 0.01226~0.3076, 0.1526 4.9x107~7.6x10°°
FEEHBEZL 0.02925~0.09921, 0.05504  7.2x107~2.4x10°°
T 0.02995~0.1642, 0.09470 6.2x107~4.0x107°
e 0.03723~0.1711, 0.1001 10.0x10 7~4.2x107°
T 0.04533~0.2174, 0.1147 1.1x107°~5.4x107°
WS RS 0.04440~0.1422,0.1168 1.6x107°~3.5x107

x4 FEEREEHRBUERNKGIESR
Table 4 Hazard quotients and carcinogenic risk index in
aquaculture products

FEaRFPE fE FERIGER, H1H) s AU 45 5L
an.li 0.01226~0.03955, 0.02209 4.9x107~9.7x10°°
G 0.05978~0.1330, 0.08996 1.6x10%~3.3x10°°
L 0.07135~0.1284, 0.09493 1.6x10%~3.2x10°°
i D1 0.07551~0.1561, 0.1307 1.9x10°~3.8x10°°
VR 0.09991~0.2012, 0.1526 2.5x10°°~5.0x10°°
40t 0.07747~0.3076, 0.2382 3.8x107°~7.6x107°
53R 0.02925~0.05839, 0.04336 7.2x107~1.4x107°

AT 0.09216~0.09921, 0.09563 1.2x107°~2.4x107°
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