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Abstract: To provide food safety information of Bellamya aeruginosa in Hunan, six populations from urban sections along
Xiangjiang River, Lake Dongting Basin were collected for analyzing their bioaccumulation characteristics of six heavy metals (As,
Cd, Pb, Cu, Zn and Cr) in foot and visceral masses. The pollution and dietary risk of heavy metals were also assessed using differ-
ent approaches, including the single factor pollution index method, the weekly/monthly average intakes method and the target haz-
ard quotient ( TH(Q ) method, respectively. The results showed that the average bioaccumulation values of As, Cd, Pb, Cu and Zn
in the foot were 0.92, 1.65, 0.90, 13.01 and 67.62 mg/kg, respectively, while Cr was not detected. The excesses of As, Cd, Pb
and Cu in the foot were 87.06% , 27.06% , 24.72% and 2.35% , respectively. The average bioaccumulation values of As, Cd, Pb,
Cu, Zn and Cr in the visceral masses were 9.61, 3.21, 3.75, 33.58, 169.05 and 1.23 mg/kg, respectively. The excesses of As,
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Cd, Pb, Cu and Cr in the visceral masses were 100% , 71.76% , 65.88% , 14.12% and 75.8% , respectively. The mean and maxi-
mum weekly intakes of As, Pb, Cu, and Zn for adult in all analyzed sections were lower than the tentative weekly tolerable intake
reference value (PTWI) proposed by the Joint FAO/WHO Joint Committee of Experts on Food Additives (JECFA). However, the
average monthly Cd intake of adults along the Zhuzhou sections exceeds the monthly tolerance intake reference value, and the maxi-
mum value is 3.44 times of the reference value. The maximum monthly Cd intake of adults in the Yongzhou and Xiangtan sections
are 1.16 and 1.68 times of their corresponding reference values, respectively. Except As, the THQ value of Bellamya aeruginosa
was far less than 1, but all TTHQ values were equal or greater than 1. Overall, the results indicated that the B. aeruginosa in the
six urban sections along Xiangjiang River were under a certain pollution, especially in Hengyang, Xiangtan and Zhuzhou. Further-
more, the amount of heavy metal bioaccumulation in the visceral masses of the B. aeruginosa in each river section was higher than
that of the foot. Therefore, there are potential health risks of B. aeruginosa via long-term consumption by residents along the
Xiangjiang River.
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Fig.1 Sampling sites in the Xiangjiang River
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Tab.1 Morphological parameters of Bellamya aeruginosa in the Xiangjiang River

Ml FEREL 5C {5/ mm 5E 9%/ mm 2R/ g ZEoed/g MR E/ g NEHRE g
A 15 20.79+1.29° 13.66+0.60° 2.37+0.40° 1.15+0.18" 0.33+0.06" 0.46+0.09*
kA 15 23.98+0.49° 15.81+0.33" 3.12+0.16° 1.53+0.08" 0.40+0.03" 0.70+0.05"
R 15 25.95+0.51" 17.57£0.26" 4.55+0.19" 2.45+0.12" 0.5120.03" 0.95+0.08"
R 15 24.93+0.51" 16.10£0.30" 3.50+0.18" 1.73+0.12" 0.44+0.04" 0.75+0.06"
Kb 15 25.60+0.72" 15.93+0.41° 3.87+0.27" 2.13+0.19" 0.51+0.04" 0.79+0.06"
&H 10 27.70+0.63" 16.84+0.29" 4.16+0.21° 2.23+0.14" 0.51+0.06" 0.87+0.06"

# [ASVEE AR ARG PR 7R 22 5 B3 (P<0.05).

B2AFNEBRELEEEE
B RIEIE LT 48 As .Cd . Pb . Cu fil Zn LBV ES 54 0.51 ~1.66.0.06~6.03.0.32~2.27 .
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Fig.2 Heavy metals bioaccumulation in foot and visceral mass of Bellamya aeruginosa in the Xiangjiang River
(The dashed line indicates National Food Safety Standard maximum levels of contaminants in foods;
Different lower-or upper-case letters indicate significant differences between cities for foot or visceral mass;

# indicates significant differences between foot and visceral mas for each city(P<0.05) )
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Tab.2 Heavy metals bioaccumulation (mg/kg, wet weight)in different mollusks from different water areas

7K, e AN i 2V As cd Pb Cu Zn Cr
i pAN il 55 A 0 JE 0.92 1.65 0.90 13.01 67.62 —
P U A 9.61 3.21 3.75 33.58 169.05 1.23
oA MR IR J5 2 + P A 6.18 2.82 3.06 28.07 136.20 0.80
TR e TR R+ 0.34 0.09 0.12 — — -
30 B g £24) LRECSMER R 7.18 0.99 2.70 273.43 460.10 2.78
0 pr gy 1247 IrkEGE g TR 12.81 1.99 4.10 10437  138.03 7.79
0 pr gy 1247 Firpea A 5.58 0.37 0.61 221.65 73.99 1.1
0 gy 124 TR ArEEs 8.29 3.59 5.88 91.10 279.32 12.86
30 B iy 24 A TC I AT 13.97 0.95 5.82 25.99 581.30 2.88
feyr 4] WEEHEE A - 0.08 0.85 13.93 39.78 1.56
&l A I b R 52 3.16 3.00 11.30 25.45 172.29 —
i IR L+ P — 0.54 2.86 48.95 140.26 3.96
Kt TT R A+ P U A — 3.89 1.93 113.05  243.16 4.85
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Fig.3 Heavy metal pollution index of Bellamya aeruginosa in the Xiangjiang River
3.4 BERE R ITAG

As B—FEAE MR E S EITR, TR M As 153 ORI, b A4 B i pl™ 5k
L Cd Rl R BRS04 5 4 BT L AR IR, XA BRI G
IR VE B M RIS R S B SPEBURAON . O R ARR RO CEZ — AT Z M Cr
Z3E AL WP IRGE R G B S SR X A A R i AR AR B T AT VLB
BEIPAIRIEE rh ARAG TN B Crr. g AT 65 2R b MR o 5 10 B FR 4 A 5 2 5 () PTWI AT LLAL,
PRI RER Cd $A R O EE S (EH(0.025 mg/kg) , HHRREH RS HA0R) 3.44 45, 7N I
DX EE A Cd 35 AR ) S R R A A L ) 2256, 1T A1 VBRI 5 3R R B As (Cu Zn
JEIAB A B RN 5 (AR T4 S5 (H (36 3) . JECFA i nl A AR I BRI Ph B2 8 5 B0 (0 (R



TS S IR AR T AR 4 SR A% ¥R ( Bellamya aeruginosa) W9 E 4% G R AFAER HIER KR AE 731

A Ph 2351 GBI ZE R G5 BN AU AT RERR AR P B 6R.
2 3 KT 45 b 0 o i el / s ) BE A (mg/kg)

Tab.3 Adult weekly/monthly intake of heavy metals from Bellamya aeruginosa along the Xiangjiang River

&a BEASE KM 5 B I LSyl Sy #H PTWI
As -1 0.002 0.004 0.002 0.002 0.001 0.002
IZON 0.003 0.008 0.004 0.004 0.002 0.003 0.015
Cd -1 0.008 0.016 0.018 0.034 0.010 0.010
IZIN 0.029 0.022 0.042 0.086 0.013 0.017 0.025
Cu -1 0.030 0.020 0.020 0.020 0.050 0.050
ICUN 0.048 0.038 0.043 0.034 0.120 0.125 3.5
Zn -1 0.140 0.190 0.140 0.130 0.170 0.190
IZIN 0.200 0.303 0.197 0.295 0.277 0.272 7

X R—FEEJE Cd.Pb CuZn B HAREE R SNV S IMEIRR) THO I/ T 1(£4) , %
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Tab.4 Target hazard quotients for resident’s consumption of Bellamya aeruginosa along the Xiangjiang River

HiIX As Cd Pb Cu 7n TTHQ
T 0.902 0.001 0.0003 0.013 0.069 1.076
5 FA 1.737 0.002 0.0024 0.012 0.095 1.968
biiihi 0.913 0.002 0.0015 0.010 0.074 1.150
R 0.957 0.003 0.0018 0.010 0.067 1.201
Kb 0.646 0.001 0.0002 0.026 0.090 0.978
I 0.924 0.001 0.0009 0.024 0.078 1.372
4 gig
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