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Abstract: The dietary exposure risk to cadmium was evaluated in aquatic products from the Gulf of Tonkin, Guangxi, China. Cadmium
pollution in aquatic products in the region in the last 3 years was monitored, and the differences in the cadmium content in different aquatic
products were analyzed. The exposure risk to cadmium was quantitatively analyzed separately by point and probability assessments. Cadmium
was detected in 54.65% of the samples tested. The cadmium content exceeded the national standard in 0.66% of the samples. Chi-square testing
revealed no significant differences in the failure rates of different aquatic products. The failure rates of crustaceans and shellfish tended to be
higher than those of other products. The exposure risk assessment results suggested that cadmium intake would have minimal effects on the
health for low-exposure but would pose health risks for greater exposure (middle- and high-exposure populations). The dietary hazard quotient
(HQ) values for shellfish and mollusks (mainly squid) were one to three orders of magnitude higher than those for other aquatic products. The
probability of health risks caused by cadmium intake from aquatic products from the Gulf of Tonkin was 21.10%. Key sensitive factors affecting
the cadmium HQ were cadmium content in mollusks (r=0.71) and shellfish (r=0.51). The findings indicate that the residents of Guangxi should
control their consumption of mollusks and shellfish. Authorities should strengthen efforts to monitor the cadmium levels in these aquatic
products. Concurrently, water pollution by industrial and agricultural activities should be strictly controlled.
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Table 1 The distribution function of cadmium content C and consumption IR

el C LF A i dk IR #EF5A Sk
Pok& RiskExpon [ 0.0013479, RiskShift (0.00000390683) ] RiskNormal [ 15.30421, 1.530421, RiskStatic (15.30421) ]
NE RiskPearson5 [ 2.9522, 0.45348, RiskShift (0.062974) 1 RiskNormal [ 12.34211, 1.234211, RiskStatic (12.34211) ]
HKs RiskExpon [ 0.0070132, RiskShift (0.00039686) ] RiskNormal [ 5.06026, 0.506026, RiskStatic (5.06026) ]
Tk RiskGamma [ 0.37434, 0.30479, RiskShift (0.0005) ] RiskNormal [ 5.43053, 0.543053, RiskStatic (5.430523) ]
#ARFH  RiskInvgauss [ 0.38683,0.25116, RiskShift (0.027335)]  RiskNormal [ 8.76289, 0.876289, RiskStatic (8.76289) ]

AT K= & RiskPareto (0.43795, 0.0005)

RiskNormal [ 46.9, 4.69, RiskStatic (46.9) ]

+® 2 BIOKFERPEAE T RFBIR RS

Table 2 Statistics of cadmium detection rate and exceeding rate in various aquatic products

FERELES BEL A b RATIAL #r k&% RATE Y,
Hok & 195 45 0 23.08 0.00
N% 91 84 1 92.31 1.10
K 68 33 0 48.53 0.00
ok 63 51 2 80.95 3.17
BRI 35 34 0 97.14 0.00
B 7K 452 247 3 54.65 0.66
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Table 3 Distribution of cadmium content in aquatic products

EZl 4oe2 L E/(mg/ke) MR AT B P5/(mg/kg) P50/(mg/kg) PI95/(mg/kg)
Foke ND~0.089 RiskExpon [ 0.0013479, RiskShift (0.00000390683) ] 0.000073  0.00094 0.0040
Nk ND~4.80 RiskPearson5 [ 2.9522, 0.45348, RiskShift (0.062974) ] 0.14 0.24 0.63

K ND~0.070 RiskExpon [ 0.0070132, RiskShift (0.00039686) ] 0.00076 0.0053 0.021
Tk ND~1.90 RiskGamma [ 0.37434, 0.30479, RiskShift (0.0005) ] 0.00057 0.039 0.49
AR ND~1.30 RiskInvgauss [ 0.38683, 0.25116, RiskShift (0.027335) ] 0.079 0.25 131
FRAT K e ND~4.80 RiskPareto (0.43795, 0.0005) 0.00056 0.0024 0.47
# 4 RHREBEEFNE A =T
Table 4 Point assessment of cadmium daily exposure and HQ
51 P5 ‘ P50 ‘ P95 ‘
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FoKk& 1.49x10° 1.79x10° 2.29x107 2.75x10* 1.15x10° 1.38x10°
PES 2.24x10° 2.69x107 4.65x10° 5.58x107 1.46x10™ 1.75x10"
HKE 5.11x10° 6.14x10” 425%107 5.10x10™ 2.02x10° 2.42x107
ok 4.16x10* 5.00%107 3.36x10°° 4.03x10° 4.90x10” 5.89x107
B 9.20x10°® 1.10x107 3.51x10° 421x107 2.13x10* 2.56x10"
FRAT K 3.17x10° 3.80x107 8.56x107 1.03x10™ 4.11x10™ 4.93x10™!
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Fig.1 Differences of cadmium content in different aquatic
products
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Table 5 Probability assessment of cadmium daily exposure and HQ

2021, Vol.37, No.11

P5 P50 P95
A B REZ/[mg/(kgbw-d)] KF&H B REZ/mg/(kgbw-d)] KF&H B RAEZ/mg/(kgbw-d)] N&H
FoKa 1.81x10° 2.17x10° 2.27x107 2.73x10* 9.82x107 1.18x10°
IE3 2.61x10° 3.14x107 4.64x10° 5.57x107 1.25x10™ 1.50x10""
Bk & 6.08x10° 7.30x10° 4.25x107 5.10x10™ 1.72x10° 2.06x107
LTS 5.05%10° 6.06x10” 3.33x10°¢ 4.00x10° 4.24x10° 5.09x102
BN IL 1.08x10° 1.29x107 3.51x10° 4.22x107 1.84x10™ 2.21x10"
B AT 7K e 5.18x107 6.22x107 1.03x10™ 1.24x10" 2.77x10* 3.33x10™
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Fig.2 HQ probability distribution plot of cadmium
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Fig.3 Cumulative probability curves plot of cadmium HQ
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Fig.4 Sensitivity analysis of HQ
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