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Accumulation Characteristics and Health Risk Assessment of Heavy Metals in

Wild Fish Species from Diaojiang River, Guangxi

WANG Jun-neng'*>*, MA Peng-cheng’”, ZHANG Li-juan®”, CHEN Mian-biao®’, HUANG Chu-shan®”, LIU
Xiao-lin’ , HU Guo-cheng®’, XU Zhen-cheng'*"

(1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China; 2. South China Institute of
Environmental Sciences, Ministry of Environmental Protection, Guangzhou 510530, China; 3. School of Public Health, Jinzhou
Medical University, Jinzhou 121000, China; 4. University of Chinese Academy of Sciences, Beijing 100049, China; 5. State
Environmental Protection Key Laboratory of Environmental Pollution Health Risk Assessment, Guangzhou 510530, China)

Abstract: To explore the accumulation characteristics and health risk assessment of heavy metals in wild fish species, the
concentrations of heavy metals (Pb, Cd, Cr, As and Hg) in the muscle samples of eight wild fish species collected from Diaojiang
River, Guangxi were analyzed. The degree of pollution, food safety and health risk of heavy metals in wild fish species were evaluated
using the average pollution index and the target hazard quotient methods. The results showed that the concentrations of Pb, Cd, Cr, As
and Hg in wild fish species ranged from 0. 041 to 1. 160, 0.000 1 to 0. 066, 0. 173 to 0. 789, 0. 010 to 2. 420 and 0. 000 7 to 0. 077
mg-kg ™", respectively. The concentrations of Pb and As in wild fish species exceeded the limit values of the Maximum Levels of
Contaminants in Foods ( GB 2762-2012), and the over-standard rates were 5. 06% and 64. 56% respectively. The concentrations of
Cd, Cr and Hg did not exceed the standard. The average pollution index results showed that Acheilognathus tonkinensis and
Acheilognathus barbatus were seriously polluted by heavy metals. The Oreochromis niloticus were moderately polluted. The Siniperca
kneri Garman, Carassius auratus, Pseudohemiculter dispar, Ctenopharyngodon idellus, Hemiculter leucisculus were slightly polluted.
Higher bioaccumulation factors of Pb, Cr and Hg were found in wild fish species from Diaojiang River. The concentrations of heavy
metals in carnivorous fish and omnivorous fish were higher than those in herbivorous fish. Potential health risk assessment showed that
the total target hazard quotients (TTHQ) of Acheilognathus tonkinensis and Acheilognathus barbatus were higher than 1. It indicated
that the local residents posed higher human health risk due to the long-term consumption of Acheilognathus tonkinensis and
Acheilognathus barbatus. Among all the TTHQ in wild fish species (except Pseudohemiculier dispar and Hemiculter leucisculus) , the
contribution rate of As was the highest, and the average contribution rate reached 76. 63% , which indicated that As was the main risk
factor.
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Table 1  Information on wild fish species from Diaojiang River, Guangxi

4 PLT 2% B K /mm /g

S HR 5% Siniperca kneri Garman 10 136.7(83.0 ~171.0) 68.5(14.0~119.0)

B Oreochromis niloticus 14 108.7(71.0 ~160.0) 65.4(16.0~205.0)
il o Carassius auratus 15 131.0(96.0 ~193.0) 87.4(31.0~222.0)

& Pseudohemiculter dispar 11 141.0(109.0 ~173.0) 33.7(16.0 ~66.0)

e B Achetlognathus tonkinensis 12 77.3(74.0 ~87.0) 11.8(9.0 ~17.0)
il Achetlognathus barbatus 7 71.1(64.0~79.0) 9.4(7.0~12.0)
T Ctenopharyngodon idellus 227.4(189.0 ~260.0) 310.2(180.0 ~489.0)
Ak Hemiculter leucisculus 147.8(130.0 ~170.0) 39.6(23.0~60.0)
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Table 2 Index classification of heavy metal pollution in fish species
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Table 3 Concentrations of heavy metals in wild fish species from Diaojiang River, Guangxi/mg-kg~

1

115 Fh2 FEA Pb Cr As Hg
PN 10 0. 146 +0. 055 0. 003 £0. 003 0.641 0. 116 0.119 +0.04 0.020 +0. 011
Bt 14 0. 180 0. 227 0. 004 =0. 003 0.571 £0. 167 0.214 +0.09 0. 007 0. 005
il 15 0. 138 +0. 091 0.007 0. 004 0.581 +0. 129 0.139 +0.06 0. 008 +0. 007
MR 11 0.452 +0. 150 0. 025 +0. 009 0.486 +0. 118 0.083 +0.04 0.034 +0. 026
i g i 12 0.265 +0. 055 0. 026 +0. 004 0.559 +0.028 1.574 0. 44 0.010 +0.011
i 7 1.026 0. 091 0.053 £0.014 0.253 0. 044 0.661 +0.20 0.013 +0. 004
Al 5 0.287 +0. 054 0. 008 +0. 009 0.438 £0. 235 0.028 +0.02 —
R 5 0.439 £0.075 0.018 +0. 009 0. 425 +0.209 0.100 £0.03 0.028 +0.018
P 0 0. 001 0 0. 002
o H R 0. 005 0.000 1 0. 005 0.01 0.000 15
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Fig. 1 Pollution index of heavy metals in wild fish

species from Diaojiang River, Guangxi
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Table 4  Bioaccumulation factors of heavy metals in wild

fish species from Diaojiang River, Guangxi

AP Pb cd Cr As Hg
K HR 5 508 8 1573 4 935
PoE il 625 10 1402 7 315
il e 478 15 1425 5 354
MAME 1571 57 1194 3 1549
e i 919 60 1372 53 452
i 3563 122 621 22 605
Fifh 995 20 1074 1 —
Rl 1523 43 1043 3 1310

UV AVIK R AR R A 2R A G R E AR R
RS ROR, ATRESE T AN [ 0 28 A A 3% > PR AN [
SEL ROy R PR RIRERE T A kK
Bt e 5 BRI | R ROTIER T



2604 2N 53

B 384

REMMEE N, REEArEtEaE S
V248 i K s BRI 43930 4 - Cr > Pb > As >
Hg>Cd, Cr>Pb > As >Cd > Hg, Cr >As >Pb > Hg
>Cd(&2). XFF Pb Al Cd T &, Z2 &0k > Sk
> A X T Cr F He &, RETE > 24 ik >
FETE X T As W, B > WETE > maEt.
ERAHTRE] . AR B P 2R R A K
- He A T A B M R 2R R AR ]
REJSL AT W . — 2 B P Ak T s SR AR )
W S TRE R AR A, WE I aE e
B EE A TR BB IR, DR AR N AR
JB R R B T A R R e 2 R
BRI E AR 2 W R TR T2 TR
oy e 2 N Ll = (o BN - I Ry A e
AL A E UL T /KRR JE. ARz ek
e Sy eur LN T ON - £ EET DR ALY/ DN
TS P 4 i A R v .

0.8

Pb

¢

T 0.6 7 “
g 0.4 g§
: &
2
= 0.2 /§
2
2\
Ptk ik etk

2 JEIALIAEREEENESERELR
Fig. 2 Comparison of concentrations of heavy metals in different

wild fish species from Diaojiang River, Guangxi
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Table 5 Target hazard quotients of heavy metals in wild

fish species from Diaojiang River, Guangxi

YIRS Pb cd Cr As Hg  TTHQ
R 5 0.015 0.001 0.171 x10~3 0.159 0.081 0.256
PrE il 0.018 0.002 0.152x10°3 0.286 0.027 0.333
filfl £ 0.014 0.002 0.153x10°% 0.192 0.030 0.239
T 0.045 0.010 0.130 x10°3 0.110 0.134  0.300
B i 0.026 0.010 0.149 x10°3 2.099 0.039 2.175
i 0.103 0.021 0.067x10°3 0.882 0.052 1.058
Fifh 0.029 0.003 0.117 x10°% 0.037 0.003 0.072
3

Rtk 0.044 0.007 0.113x107° 0.133 0.114 0.298
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