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Tab.1 Means and ranges for the lengths and weights of the
fish species used in present study

(Silurus meriaionalis), fem /g
fish species number body length body weight
1 C. carpio 14 22.6-259 263.8—473.5
N i
0.45 0.55 & ’ -47C . _'E 17 21.9-28.3 274.5-581.2
S. sinensis
|_1 leucisculus 13 14.5-16.4 26.3—40.8
1.2
30 12.4-34.3 31.8-592.1
C. heterodon
38 7.8-32.8 5.4-535.7
SINEO MDS-8 P. vachelli
fify
14 4.3-16.7 1.2-63.4
4 mL HNO; R. typus
24 h , 4 5t 22 12.0-23.9 23.2-178.4
L. brevicaudatus
mL HNO3 ’ ’ 16 16.6-23.9 45.2-162.9
L. elongata
’ ’ S. kneri 19 9.6-27.5 17.1-289.6
? ( ) ’ L 14 18.2-42.5 49.6-638.4
S. meriaionalis
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N
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F2 WORERRERERF 18.2 MQ-cm™
Tab.2 Temperature control procedure of microwave digestion
10% HNO; 12~24 h,
/C /W /min /min .
step temperature power time stable time 50°C
1 120 800 10 5
2 160 900 6 3
2 2
3 180 1000 4 2
4 (GBWO08573)
%3 fRAEmLEASE Cu Zn Pb Cd Hg As )
Tab.3 Linear equation of the standard curve 5
[(mgL™)
element range Otj linear equation correlation
concentration 05%~
Cu 0-1.0 y=0.13317x-0.0001 0.9999
99%
Zn 0-0.50 y=0.38802x+0.0024 0.9990
Pb 0-1.0 y=0.05131%-0.0010 0.9992 14
cd 0-0.50 y=0.28510x+0.0037 0.9999 X +SD R SPSS 13.0 s
Hg 0.0001-0.001 y=1161.0680x+7.9408 0.9999
As 0.001—0.01 y=50.0898x+12.8992 0.9992
Dy ) X— (mg-L™). 2
Note: y—absorbance , X—concentration (mg-L™).
21
As AFS-920 ,
, 253.7 ( 6), Zn ,
nm 193.7 nm, 35 mA, -300 Cu, ,
12-17
A% [t2-171 g% i Zn
3, Cu Pb As Cd Hg;
1.3 Zn Cu Pb
Millpore , As Hg Cd; fit Zn
x4 wREHEmRNE
Tab.4 Measurement of standard samples
value Cu/(mg-L™") Zn/(mg-L™") Pb/(mg-L™") Cd/(mg-L™") Hg/(ug'L™) As/(ug'L™
0.370+0.020 0.331+0.020 0.480+0.023 0.330+0.019 10.3+1.2 2.0+0.1
standard value
0.3585 0.3423 0.4754 0.3375 10.719 2.038
0.3579 0.3411 0.4738 0.3346 10.766 2.001
measured value
0.3608 0.3437 0.4766 0.3374 10.820 2.015
x5 HENHHIIREYRNE
Tab.5 Measurement of standard sample of yellow croaker constituent
mg/kg, wet weight
value Cu Zn Pb Cd Hg As
1.36+0.13 28.8+1.4 0.25) (0.015) 0.169+0.018 5.08+0.39
standard value
1.37 29.57 0.294 0.013 0.181 5.335
1.31 27.82 0.312 0.013 0.173 5.298
measured value
1.38 28.64 0.299 0.012 0.184 5.304

Note: The value in the bracket are reference value.
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Tab.6 Heavy metal concentration in the muscle tissue of ten fish species
mg/kg, wet weight
fish Cu Zn Pb Cd Hg As
C. carpio 0.39+0.11° 29.83+3.31 0.120.02* 0.015+0.002* 0.015+0.013* 0.031+0.002*
fifl S. sinensis 0.84+0.12" 32.51+3.70 0.03+0.03° 0.025+0.008" 0.018+0.012° 0.059+0.035%
#H. leucisculus 0.61£0.17° 36.07+4.00 0.05£0.05® 0.024+0.003" 0.023+0.009" 0.044+0.033"
C. heterodon 0.57+0.31° 33.92+3.97 0.17+0.11° 0.028+0.015° 0.023+0.009° 0.038+0.018°
P. vachellio 0.47+0.30° 33.06+10.39 0.29+0.17¢ 0.035+0.012° 0.04240.018° 0.034+0.021*
fifiR. typus 0.43+0.07° 38.68+1.51 0.36+0.15°¢ 0.033£0.011* 0.022+0.017* 0.043+0.005%
fifiL. brevicaudatus 1.17+0.22¢ 31.88+4.40 0.20+0.09* 0.024+0.007° 0.074+0.033° 0.077+0.057°
L. elongata 0.82+0.16™ 32.74+2.47 0.34+0.10° 0.041=0.008° 0.058+0.033"  0.076+0.056°
S. kneri 0.78+0.46" 31.67+2.40 0.64+0.26" 0.042+0.025° 0.063£0.016° 0.0460.039*
S. meriaionalis 0.53+0.11%® 31.78+1.54 0.35+0.29¢ 0.039+0.012° 0.042+0.020° 0.044+0.010°
(P>0.05), (P <0.05).
Note: Data shown with different letters are statistically significant at the P <0.05 level.
Cu As Pb Cd Hg; Zn Cu , Pb Cd , i)
Pb Hg Cd As; Zn Cu Pb Hg Zn
As Cd 2.3
2.2
b b
( 6) Cu Zn Pb Cd Hg As 10 . 1 Zn:(?i
039 1.17 N 23S
mg/kg 29.83 38.68 mg/kg 0.03 0.64 mg/kg : Pl— ;
0.015 0.042 mg/kg 0.015 0.074 mg/kg n—- ;
0.031 0.077 mg/kg Zn Ci— ;
(P>0.05), Si—
(P<0.05), 2 ,
7, Pb 5 ) )
, fift fify fifi
Pb , fife Cu Hg As % fi
x7T TRBXNATEEZREIEINF
Tab.7 Ranking order of different fish species according to their heavy metals concentration.
c fify > fin> > SHE> > > > fifp>
u
L. brevicaudatus>S. sinensis>L. elongata>S. kneri>H. leucisculus>C. heterodon>S. meriaionalis>P. vachellio>R. typus>C. carpio
7 45> > > > fi > fifii> > >
n
R. typus>H. leucisculus>C. heterodon>P. vachellio>L. elongata> S. sinensis>L. brevicaudatus>S. meriaionalis>S. kneri>C. carpio
Pb > fifp> > > > fifi> > >#E> fip
S. kneri>R. typus>S. meriaionalis>L. elongata>C. heterodon>L. brevicaudatus>C. heterodon>C. carpio>H. leucisculus>S. sinensis
cd > > > > i > fifn>4%> fifi>
S. kneri>L. elongata>S. meriaionalis>C. heterodon>R. typus>C. heterodon>S. sinensis>H. leucisculus>L. brevicaudatus>C. carpio
- fifii> > > > SHE> > fifp> >
g L. brevicaudatus>S. kneri>L. elongata>C. heterodon>S. meriaionalis>H. leucisculus>C. heterodon>R. typus>S. sinensis>C. carpio
A ffi> > it > SHE> > fifp> > >
S

L. brevicaudatus>L. elongata>S. sinensis>S. kneri>H. leucisculus>S. meriaionalis>R. typus>H. leucisculus>C. heterodon>C. carpio
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Fig.2 Heavy metals pollution index of fishes
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Note: Cc—Cyprinus carpio; Ss—Spinibarbus sinensis;

Hl—Hemicul

ter leucisculus; Ch—Coreius heterodon;

Pv—Pelteobagrus vachelli; Rt—Rhinogobio typus;
Lb—Leiocassis brevicaudatus; Le—Leptobotia elongata;
Sk—Siniperca kneri; Sm—Silurus meriaionalis.
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Tab.8 Grade of heavy metals residue contamination in fishes!'®!

pollution index

grade

graded principle

0.1
0.1-0.2
0.2-0.5
0.5-0.7
0.7-1.0

>1.0
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, Cu Zn Pb
Cd Hg As 50 mg/kg 50
mg/kg 0.5 mg/kg 0.1 mg/kg 0.3 mgkg 0.5
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,Cu Zn Pb Cd
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Pb
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Heavy metal residues in the muscle of fishes from the rare and en-
demic fishes national nature reserve in the upper reaches of the
Yangtze River, China

CAI Shenwenl’z, NI Zhaohuil, LI Yunfengl, SHEN Ziweil, ZHANG Yanl, ZHOU yuntao1

1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Jingzhou 434000, China;
2. School of Resource and Environmental Science, Wuhan University, Wuhan 430072, China

Abstract: We evaluated the level of heavy metal pollution in ten species of teleosts from the rare and endemic
fishes nature reserve in the upper reaches of the Yangtze River in 2008—2009 using atomic absorption spectropho-
tometry and atomic spectrophotofluorimetry. The mean muscle concentrations of heavy metals (Cu, Zn, Pb, Cd,
Hg, and As) in the ten species were within the range of 0.39-1.17 mg/kg, 29.83-38.68 mg/kg, 0.03-0.64 mg/kg,
0.015-0.042 mg/kg, 0.015-0.074 mg/kg, and 0.031-0.077 mg/kg (wet weight), respectively. The heavy metal
concentrations were below the tolerance limit levels established by the ministry of health of China, with the ex-
ception of Pb in S. skneri. The concentrations of Pb were higher than the acceptable values for human consumption
designated by FAO in six of the ten fish species. Our results suggest that heavy metal concentrations were higher
in carnivorous species than in omnivorous fish. The heavy metals pollution index in the muscle of fishes was <0.5.
We found no evidence of appreciable pollution in fishes from this study area. Our results provide insight into the
health of fish resources in this area and can be used for decision-making regarding environmental management and
the protection of endangered species.
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