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Determination of heavy metal content in common fish and risk assessment of water body in

Huayuan River
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ABSTRACT: Objective To analyze the content of heavy metals in water and fish in Huayuan River. Methods Microwave
digestion and inductively coupled plasma mass spectrometry (ICP-MS) were used to determine the heavy metal content
of common freshwater fish such as Branchfish, Carassius elegans, Siniperca elegans and grass carp in Huayuan River.
Results The content of heavy metals (Cu, Zn, As, Pb, Cd, Fe, Mn) in all sections of Huayuan River was lower than the
standard limit of Class III water in GB 3838-2002, and the overall water quality was good. The cross section fish Cd and As
in the upstream border town are slightly polluted. In the lower reaches of Huayuan River, Pb and As were slightly polluted,
while Cd was seriously polluted. The single heavy metal hazard coefficient (THQ) and the composite heavy metal hazard
coefficient (TTHQ) of fish in Huayuan River are both less than 1, which indicates that the enrichment of heavy metals in fish
in Huayuan River will not cause harm to human consumption. Conclusion The results of this study reflect the influence
of water pollution degree on heavy metal enrichment of fish in Huayuan River to some extent, and provide reference and
theoretical support for the assessment of ecological security, fish resource diversity and food safety of Huayuan River in this
region.
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AEIEEL R KGRI BB, 2 “TERJR” O IX BN
B, BRI E, A CARERZ ST M5, B
EEN AT K GO HAROKIE M, B AL BR A FR ol
MR, B TR TR K, ARTETEK . iR
WA EAE TR O A S B B R, B
HAHXTAHRELEERR I LR ™Y, SR HA N E LR
A BEZ LG O, il AR R e TS YT Y AR5 Y
WF5E . (B AEIE T K A G X R A b ) B 25 0 6 T G 35 B Y
SR WARGE P o 0 270 A R A v 3 4% B s i 25y X
PRI P i B SR TR B R i — R Y, R SGE
AT AR K A R AR T G R S R R, DA I AR AR
EHEBERMESE .
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1.1
L1l KERELZGESE

2022 4F 1 H—2023 4F 12 #2108 (3R /K BRI o7tk W il
ARBAL) (HI 91.2—2022) XFAERWARFEMEM ML, RIS F
FEWT L . e TEURRAR K o JILOIE S AW EF TR AE, 7
KT 0.5 m AbRAEKFET 0.45 um JERE, F2A 500 mL KEE#E
ROIGREEM, NS mL WA E

112 & EXARELAERE

W 1 FiR, ARERFFZET M 2O et + 202, R
AR UL R AR IE BTN el X R i A= 3 DX RS b T i, e
AR SR IBGIIA) O3k BEPEHEARBEDL . 532 BEALI U RAT:
J )

W tRE BORTR, SRJE ISk e, FIRERER T f i fa ke
IERERNAERR A3, O 00 P T B REDLIE R, BB S A
AT R TR AL B FREE 0.1~0.2 g B TN MEES, A
4 mL ¥RAHAR A 3 mL 30% o AL IR TIH M. IRt 2R
R, WS R TRV 0, FRA TH e T IR R 7S A
I A K E R S 25 mL, IRA)E IS IERE
113 45 BNEH 7 k544

(1) ELJETGYIPM

SR AESEA 0 A N 4 TS YR OLER TIPAL AR
PR T AR B0 LR A5 Y e R

a

LR RCE S /N R AW
A P RS R B0 YRR, C R ERR § bR
WV (mg/kg), S, BESE i & MARMEM (mg/kg).
P <0.2 i, UHIGTEY:; 24 0.2< P <0.6 i}, LB G Yy,

p=S (1)

By

JAPRIL, 85 AEIEI DL 0 28 4 T 5 f 0 s KK A XURS AT Af 105
0.6 P<1.00F, UM ESY; 2 =100, UilE
BTG,

1
Table 1 Basic information of fish sample collection
b JEYA vy GANE(EI)
Ff 6
i 5
Al-l BURY
il 5
HAE A 3
FRbn 5
F 7
R 6
AS-1 JILC ok
il e 4
b 3
A 3
() Gatefus kit a A
2 2
Pf, — % (2)

{h, B, WEORTELRLAETYAREL, B, N5
Fa RIS YRR P EIE, P, K I £ JE 15 PR AL
TiRARMH. 2 B, <108, BTG 2 1.0< B <201,
BTREETS Y S 2.0< P, <3.0 B, BEHTHEETS Y 2 B, >3.0
B, BN E RS Y,

(3) H—HE 4R faE REL
E.+E,+F,xC
RFD X WAB x TA

K, E, W ABEREEIR (365 d/a), E, NEZFENH
(70 a), F, W A¥IHHEYHEAR (71 g/ (A-d), CEREY
HESIEAKE (mgkg), R, WZ%HE (mg (kged), W,
FoR NRR AR E (kg), 7% 60 kg 1155 T, MARSUEERE
SEEISE], Y THQ fH <1 B, FRERER AR W & ) g e X
Kibefds 24 THQ fH>1 I, JUSRHIRER AREAATE— & R X
Kibadi, ZHEELE TTHQ & TH—E LR A,

(4) PFHThRUE

JKFEZ IR GB 3838-2002 { MR /KIABE T hbbrifE ) ¥4 o

ARG E SR As, Cd, Cr, Pb &idf (&fh s
E AR IS PR & ) (GB 2762-2017) $WAT9EAT, FRE
48519 0.1, 0.1, 2.0, 0.5 mgkg; Cu &ty (TBAER K
PR A EY R ) (NY 5073-2006) $UATITHY, BREHE
50 mg/kg; Zn 755 BAHSCARMESTT, FROE (N 50 mg/kg.
HE T TR B (% 0 R L PR 0 i e o A, SR ICP-
MS Xif oA P T 4 i 11 R T A

THQ = x107 (3)


https://www.mee.gov.cn/ywgz/fgbz/bz/bzwb/jcffbz/202205/W020220506653788208550.pdf
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ACHEIT ELAT A FeMER 5 A KR 6 M4 Jm S it IR 1,
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Fig.1 Monthly chart of heavy metals from 2022 to 2023
N P =N
2.2 0.1 mg/kg. (R JILOWE SR E RN Zn>Fe>Mn>

H12% 2 AT LR BBl R N RE Sl e, (i) 04
JEIE SR N Zn>Fe>Mn>Cu>Pb>Cd>As, S5EHFE
A A E AR R E F AR R S 5 Y B i GB 2762-
2017 FIE Z A FARME NY 5073-2006 (R A, il
BRI Cu. Zn, Pb, Mn B4 BRI E(E, AFErik
Cd = FRAEM 0.1 mg/kg, BAIEA, EMME As & TREME

2

Cu>Pb>Cd>As, FfilidkmAPN Cu. Mn &4 8 #Z KT
FRE(H, 2N Zn & TRRE(H 50 mg/kg, AZpifn ., HE,
it | FEAE Po & TRRE(E 0.5 mg/kg, AR (i, @i
M Cd i THRAENM 0.1 me/kg, MEHANE . BB, 6
A As 5 TRREM 0.1 mg/kgo DL I 3 W FE SR I 77 1 T A
14 T4 S 15 Y AR

Table 2 Heavy metal content of different fishes in Huayuan River

S B mg/kg

HiLA (LS
Cu Zn Pb Cd Mn As Fe
% 0.47 27.16 0.323 0.245 2.25 0.103 12.07
ik R 0.69 38.63 0.244 0.074 6.17 0.132 16.51
14
il e 1.06 37.65 0.476 0.077 1.89 0.072 14.34
A 0.66 13.94 0.238 0.083 0.973 0.064 11.74
At 0.78 52.93 0.657 0.413 18.29 0.073 33.53
% 0.62 37.40 0.821 0.277 3.86 0.075 16.80
ek il 1.00 42.39 0.495 0.206 5.43 0.114 21.69
L
fif 0.83 37.56 0.936 0.114 15.23 0.115 33.75
EfEfa 0.73 22.68 0.524 0.059 2.57 0.041 11.97
AR 0.84 23.77 0.093 0.025 0.136 0.220 7.65
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G bRER 3, mREEERARE ISR (P)
AT YRR (P, ) XA E GBI TN, AR
faikiNESIE (P) Cu. Mn JGi54¢. Zn, Pb HEEREIS Y, &
JEi5Y . Cd, As AP EETS I E T 4. (B,) Cu, Zn, Pb,

3

Mn Ji54, Cd. As ARG Y. )G 63E (B) Cult
159, Zn, Pb. As A, . EEGY, CdRREGHRME
954, (B,) Cu. Zn. Mn G54, Pb. As HHRET5Y, Cd
HHEEGY, R As f1 Cd 5%y,

Table 3 Heavy metal pollution index of different fishes in Huayuan River section

Wi =+ Ef3 il ity Fetbfn P Sil Hifh Py ZERTENY
P, 0.01 0.01 0.02 0.01 - - 0.018 P REES
P, 0.54 0.77 0.75 0.28 - - 0.675 pREEA
Py, 0.65 0.49 0.95 0.48 - - 0.811 RS
7R Py 245 0.74 0.77 0.83 - - 1.928 R Y
Py, 0.04 0.12 0.04 0.02 - - 0.096 pREE A
Py, 1.03 132 0.72 0.64 - - 1.141 IRETG YL
Pr. 0.24 0.33 0.29 0.23 - - 0.303 -
Pe, 0.01 0.02 0.02 0.01 0.02 0.02 0.018 Jei5 Y
P, 0.75 0.85 0.75 0.45 1.06 0.48 0.906 ToiG g
Py, 1.64 0.99 1.87 1.05 131 0.19 1.56 BETY
JI 3K Peq 2.77 2.06 1.14 0.59 4.13 0.25 3.19 R Y
Py 0.08 0.11 0.30 0.05 0.37 0.003 0.280 pREE A
P, 0.75 1.14 1.15 0.41 0.73 2.20 1.73 BT
Py, 0.34 0.43 0.68 0.24 0.67 0.15 0.561 -
4 5
Table 4 Single heavy metal hazard coefficient of fish in Huayuan Table 5 Damage coefficient of fish complex heavy metals in
River Huayuan River
THQ - TTHQ
A 112 -
JEEina B Cu 7n Pb cd Mn As Cu Zn Pb Cd Mn As
0.03 0.25 0.34 0.62 0.05 0.7
Ef23 001 011 010 029 002 041 FI
A 0.05 0.32 0.22 0.33 0.10 0.97
EEME 002 015 007 009 005 052
4k fifpttr 0.06 0.30 0.42 0.23 0.14 0.74
fi s 003 015 014 009 002 028
kAt fa 0.04 0.14 0.23 0.17 0.03 0.41
002 005 007 010 001 025
f AR 0.02 0.21 0.19 0.49 0.15 0.29
AR 002 021 019 049 015 029 Fifh 0.02 0.09 0.03 0.03 0.001 0.87
Sk — N e -
HEE 0020028033008 030 AEIEIAT 025 81— T G f % R (THQ) W 4 P BT R,
B 003 017 015 024 005 045 BAELEGERL (TTHQ) Wk s hiw, ¥/ F1, £
JIR

filfifty 0.02 015 028 013 0.13 0.45
HEfEf 002 0.09 015  0.07 002 0.6

LN i} 0.02 0.09 0.03 0.03  0.001 0.87

AESET R Y A ) B RS ARE R AR A e . AR
WEFES AT T ACIE AN [ L K AR AR N B B R i, 4R R
MR T A LA REA T, S A6 ] o i AR P T 4 R 7
Zn>Fe>Mn>Cu>Pb>Cd>As, UHMEITLH TG E (Zn, Cu)
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KA TTR G i, Zn 07 R AR 0 5 4000 1 4
BEGEAE R SRS RN LA TR R 2 BB, {8
AR, 50T 5 7 e 7 8 A A 6 A
A, [ 5 T 4 TG KRR 09 SR

3

gZEER 1, F2, £3, TTLIAE BRI K P Cu, Zn,
Mn. Pb FHHAIL, #&26tak Cu. Zn, Mn 154550 UL,
AR K, HESE Po 76 LiFaRdhiEm By o ye, i
FE RO, LA R TS Y, UL R R0 — e R
Z B ZIEZHFE I, ZEH N AR K AR W R F 4 S5k
IR J5E D 5E A RS Po, /KR A RS Po & s BLIR, Pb ATREAE
FEFRIFYBORNE Y, B Y AR R, As TTRAE
RS Rl R PSSP O RS Y, AR b, B
PREEIE A R, OS2 B IX ARG SR, (25
FERERAG . I MNT TG Cd 0 2 A0 J3E 3 A1 b R A Y B
/K, RO BT Cd TG 3R vk BE R, e ol TR JRE 400
MK, et 5B T ikt Cd 5 et 1,
b A0 25T YRR TE 1 LU o 10 91 O T 1f 2 Kt 2 7
BEELT 1, ZEPRRNEE L8 L AR R RO 3K
WARZ R E SR Cd, Pb. As g K, AR —EHE)m
fEERE (THQ). HAHEABEH R (TTHQ) ¥/hF1, £
WAL ) 4R s A ST AR A faE, |
KW E A RESfEfE— ekt

4
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CEaZ 2 E AR S P s Y Bt ) Joh e AR SR il
WIS Cd. As FRREETS YL, AEE ] i) WriE Pb .
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