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Abstract: [Objective)] The study was done to investigate pollutant residues in the muscle of endan-
gered fish Silurus lanzhouensis that only lives in the Yellow River so as to provide background information
for conservation of endangered fishery resources and for aquatic product quality and safety within the
Yellow River basin. [Method] We investigated residues of Cu,Zn,Pb,Cd, Hg, As, Se, HCHs (HCHs=
o-HCH+B-HCH+y-HCH+8-HCH) and DDTs (DDTs=pp’-DDE-+op’-DDT+pp’-DDD+ pp’-DDT) in
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the muscle of S. lanzhouensis, which were captured from Gangkou to Sanmenxia at the Yellow River,and
compared with Cyprinus carpio and Carassius auratus living in the same niche in 2004 and 2005. [Result]
The results showed a 100% detectable rate for Hg,Cu,Zn,Pb,Cd and Se,54.5% for As,and 0 for HCHs
and DDTs. Heavy metal residues in the muscle of S. lanzhouensis were much higher than those in the mus-
cles of C. carpio and C. auratus. The main residues in the muscle of fishes captured from the survey area
were Hg,Se, Pb and Cd, among which Hg residue was the maximum. There was only one sample with
standard-exceeding content of Hg,while the remains were below the national standards versus the detected
parameters. The average pollution index indicated that the contamination of S. lanzhouensis was in back-
ground or in a light level,and it was heavier at Sanmenxia than at Gangkou,which was in accordance with
the results of water quality monitoring. Water quality monitoring also revealed that the greatest degree of
pollution for the investigated reaches was induced by Hg, followed by Pb and Cd. There were significant
(P<C0. 05) and positive correlations between Cu&.Zn, Pb&.Zn, As&.Zn, and As&Pb in the muscle of
S. lanzhouensis. [Conclusion) Pollutant residues in the muscle of S. lanzhouensis were in background or in
a light-pollution level,and were strongly associated with the surrounding environment. Hence, prevention

and control of water pollution within the Yellow River basin is of vital importance to fortify the conserva-

tion of S. lanzhouensis resources and to ensure consumption safety.

Key words: Silurus lanzhouensis ;heavy metal; pollutant index;pollutant residue
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Table 1 Heavy metal residues in the muscle of the 3 captured fishes differing in years
in the middle and up reaches of the Yellow River mg/kg
AR % piNE| . . ]
Year Species Item Cu ‘n Pb G He As Se
Po=N
= i Comfnian . 0.05~0. 44 5.6~18 0.06~0.40 0.007~0.020 0.003~0.25 0.05~0.50 0.34~0.37
2004 (n=5) %Zﬂlfﬁﬂ‘ié
S. lanzhouensis Mca1:+ﬂ;(b 0.2340.14 12+6.3 0.18+0.16 0.01340.006 0.1440,13 0.2240.21 0.364+0.02
Po=N
o i Comiiange 0.07~0. 16  5.5~9.6  0.01~0.06 0.008~0.059 0.009~0.31  ND~0.02  0.12~0. 64
(n=6)
: TR
S. lanzhouensis q:il\iﬁ;jjgf% 0.10£0.03  7.8%£1.8 0.03%£0.02 0.018%0.020 0.10£0.14  0.008%0.007  0.2840.18
POSE=N
2005 PR (,Omiimge 0.06~0. 11 5.6~9.7  0.01~0.03 0.006~0.011 0.009~0.011 ND -
(n=3) ] .
N I 8 A 2
C. carpio q:ﬁﬁrjjz(gt 0.0940.03 7.6%2.9 0.02£0.01 0.009£0.003 0.010£0.001 ND —
{if =
/iu‘@(z . D 4 Content 0.09 10 0.02 0.010 0.011 ND —
coauratus
A~ EL
BRI (1=15) Comeﬁniange 0.05~0.44  5.5~18  0.01~0.40 0,006~0.059 0.003~0.31  ND~0.50  0.12~0, 64
Collective statistics
T -+ A
of content $€[{i;ﬁs/g£ 0.144+0.11 9.243.7  0.084+0.12 0.014+0.013  0.10+0.12 0.08+0.16 0.31+0.15
W n REACEE  ND” R R KRR — 73R8 RO e a5
Note:n indicates sample size,“ND” means non-detected,” —" means undetermined or uncalculated.
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Table 2 Evaluation of pollutant residues in the muscle of the 3 captured fishes differing in years
in the middle and up reaches of the Yellow River
LAY HETT Y
N R Ei R
7
0 ‘@;’é T H Item Cu Zn Pb Cd Hg As Se HCHs DDTs Synthetical Average
Year Species . .
pollution  pollution
index index
LRURERIE R
2 fil Single pollution ~ 0.005 0.24 0.36 0.13 0.47 0.44 0.36  — —
2004 S. lanzh- index 2.01 0.29
DT C asmN 0,
ouensts Gufif Lt/ % 0.24 11.9 17.9 6.4 23.4 21.9 17.9 — —
Duty ratio
PATGTG YL b B
2% N G Single pollution 0.002 0.16 0.06 0.18 0.33 0.02 0.28 0.002 0.005
S. lanzh- index 1. 04 0.12
v 1 | 0,
ouensts BfirLL/ %% 0.19 15.4 5.8 17.3 31.7  1.94 27.2  0.19 0.48
Duty ratio
L RITRCRUE
) ey Singl? pollution 0.002 0.15 0. 04 0.09 0.03 0.01 — 0.002 0.005
2005 . ar pio index 0. 34 0. 04
. Co X 0
ﬁﬁuﬁ/% 0.51 45. 0 12.9 25.7 9.8 2.9 — 0. 47 1.4
Duty ratio
L RIIRCRIE
£ Single pollution 0.002 0.20 0. 04 0.10 0. 04 0.01 — 0.002 0.005
. i n index 0. 40 0.05
auratus | 0
ﬁﬁ“ﬁ/% 0.50 50.0 10. 0 25.0 10.0 2.5 — 0. 50 1. 25
Duty ratio
. N L RITRCRICE 3
EJ?F;T\ile\ Single pollution 0.003 0.18 0.16 0.14 0.32 0.16 0. 31 0.002 0.005
Lolec?ve index 1.28 0.14
evaluation /0
of content i b/ A 0.23 14.1 12.5 10. 9 25.0 12.5 24.2 0.16 0.39
Duty ratio
SE S AR . Lo |
PEfrbRAE/ (me - ke <50 <50 <0.5 <0.1 <0.3 <0.5 <1.0 <0.1 <0.5

Assessment standard

VE R A S H TS R B R R — kS 5580, PR,

Note: Pollution index for non-detected parameters was calculated by half of their detection limits. The following table is the same.
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Table 3 Pollutant residues and evaluation in the muscle of S. lanzhouensis captured from different sampling sites

in the middle and up reaches of the Yellow River

Zatsg WEIGYE
18

T - TNt
Sampling It‘em Cu Zn Pb Cd Hg As Se HCHs DDTs Synthetical Average
site pollution  pollution
index index
A / . 1
THMH/ (mg + kg™ g 9.4 0.09 0.018 0.15  0.08  0.25 ND ND
Mean
FrifE2E/(mg « kg™ ') ) ) _ _
T SD 0.14 6.0 0.14 0.019 0.14 0.14 0.10
=T) IS Y45 % 1.47 0.16
Gangkou  Single pollution 0.003 0.19 0.18 0.18 0.50 0.16  0.25 0.002 0.005
index
v/
G/ % 0. 20 12.9 12.2 12.2 34.0 10. 9 17.0 0.14 0. 34

Duty ratio
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LiRTsY HMETE Y
KA AR HiH R4 ER4
Sampling It‘ Cu Zn Pb Cd Hg As Se HCHs DDTs Synthetical Average
site em pollution  pollution
index index
PIH/ (mg = ke g 12 0.10  0.012 0.066 0.14  0.43 ND ND
Mean
b2/ (mg « kg™ 1) - _ _
=ik SD 0.08 5.4 0.13 0. 006 0.116 0. 24 0.19
(n=4) B A 1.50 0.17
Sanmenxia  Single pollution 0.004 0.24 0.20 0.12 0.22 0.28 0.43 0.002  0.005
index
=L 0,
ﬁm”’/‘/ﬁ 0. 27 16.0 13.3 8.0 14.7 18.7 28.7 0.13 0.33
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Table 4 Summary of pollutant contents (including heavy metal,etc) in the Yellow River

from Gangkou to Sanmenxia in 2004

LZiais WEE R
niEE HK
" T AL ]
Eﬁﬁﬁ it H Hg Cu Zn Pb Cd TP TN COD  Synthetical Average
Section Item . '
pollution  pollution
index index
44 L1
ﬁfﬁﬁ/(mg LD 0014 0.16 0. 44 0.09  0.002  1.43 5.0 44
iy} PRAEZ/(mg « L)
(n=3) SD 0.001 1 0. 26 0. 66 0.11 0.002 1. 24 1.0 6.2 16.8 3.36
Gangkou sk /%
Standard- 67.0 0 33.0 33.0 0 100 100 100
exceeding rate
b L1
PR/ (g LD 011 0,29 0. 63 0.20  0.010 1.40 5.5 52
Mean
=ITWE BRMEZE/(mg e LD - - -
(n=3) SD 0.000 8 0.45 1.0 0.28 0.013 1.18 1.5 5.7 17.8 3.56
Sanmenxia HARR/ %
Standard- 33 0 33 67 33 100 100 100
exceeding rate
4 A ST P (i / . 1
BRI/ (mg + LoD 0.0013 0.21 0. 49 0.12 0.006 1.42 5.2 48
Total mean
FiME%E/(mg« L) SD 0.0008  0.29 0.72 0.16  0.0l0  1.17 1.3 7.2 7 -
1T 25 b 22 7K K 5 A 14
Standard of grade [ll for <0.0001 <1.0 <1.0 <0.05 =C0.005 <0.2 <1.0 <20

surface water quality
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