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Pollution Characteristics Analysis and Risk Assessment of Total Mercury and

Methylmercury in Aquatic Products of the Haihe Stem River
TONG Yin-dong', ZHANG Wei*, DENG Chun-yan’, WANG Xue-jun’”

(1. School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China; 2. School of Environment and
Natural Resources, Renmin University of China, Beijing 100872, China; 3. Laboratory for Earth Surface Processes, Ministry of
Education, College of Urban and Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: In this study, we analyzed the concentrations of total mercury (THg) and methylmercury (MeHg) in the aquatic products
from the Haihe Stem River, and also assessed the risk for the consumers. According to our results, the MeHg and THg concentrations
in the aquatic products were 42. 51 and 77. 31 ng-g ™", respectively (wet weight). The majority of THg in the aquatic products existed
in the form of MeHg (accounting for over 50% ). The mercury concentrations varied significantly among different organs in the fish.
The BCFs of MeHg for the fish and zoobenthos in the Haihe River were 1. 00 x 10° and 4. 23 x 10* mL-g~", respectively. Compared
with THg, MeHg could accumulate more easily in the aquatic products. Generally, the maximum MeHg and THg concentrations of the
aquatic products were much lower than the limit values in China. However, compared with the adults, the MeHg exposure risk for the
children was higher, and the THg and MeHg intake could be as high as 154. 07 ng- (kg-d) ~' and 81. 11 ng- (kg-d) ™", respectively.
Key words : Haihe River; aquatic products; mercury; trophic level; exposure risk
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PG HUBR 0. 007 8 ngeg '

1.2.2 HIETRME
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L R i P — AR Y P I Uk — IR, I
80°C FHET. MEFIFREL 0. 5 mg AbFREFARE 85 H:
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EDI ( estimated daily intake) [ (1) ],
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Hrflide NLL 60 kg 7153, JLEELL 30 kg 115, AR¥E
HEEEEREBEARN G TSR, 3 E IR L
(7 ~14 %) K AR N 52.5 g+ (A-d) ',
BN (18 ~ 45 %) WK 7= i 38 A /&~ 55.8
g-(N-d) .
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F 1 G T AHESE T IR K K 7 (B
IR W R N RE L URER | A R
) MFRFEA = SRS | R kS LA (B
MAAZ) I EORME, SORBE (LB E, T
[F] ) TR SR AE SR T BT o B A k. B R 7 T
TA[ P AR IR K 7 R B S RV L A 1.83 ~ 100. 97
Hg'g_l Sk 37,90 ng'g_1 s RAIRAE TR ] B A 1R

2.1

K B S LR 9. 98 ~171.99 ng-g ", i
Bk 77.31 ng-g ™. FEFRFLIROK S S, B R B
SO 9.20 ~ 14.98 ng-g ', B A 12.58
ng-g ™'y BRI FHTEEY 16.01 ~68.36 ng-g ™',
HUREN 48. 47 ngeg ™', MR, AT I K
a2 FE SR ALEOR & BB B IR T IR E AL 1 &
FHABZEARME (GB 2762-2005 HL5E £ ] 038 v I BL R
FRAEE A 500 ng-g™'). AHFFEHKEY B RS &
IRt B A AR5 B R (30T, A 2 VT K K
JE FP) i AR P R i KR (R LR 28 ngeg ! £ 19
ng-g s MIK:63 ng-g”! +46 ng-g_l):m; HMNE
TR 0 R Py ok & & K (B B 5K 3.0 ~ 39.3
ng-g 'y MK.4.2~143 ng-g ) At SR
WK 1y ok & &K (H BEoR: 116 ~ 64.32
mg-g_1 s BIK:1.47 ~77.60 ng-g_l)[m].
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Table 1 ~ Mercury concentrations in the aquatic organisms of fresh water areas
% 4 i Sl % E=
GiiES 1/212? MZ;E AR {H /g g ™! ;nﬂ;?}? 'j/jj(;o? Ei%g’gj/i;
filifa 12.2 38.20 51.10 100. 43 76. 34 48.7
1 5% 37.5 812.75 53.57 96. 68 74. 00 55.7
g4 36.3 846. 00 12.61 22.44 76. 44 54.6
M5 14.5 34.50 49. 07 86. 90 78. 18 58.9
AT R 1.2 0.71 1.83 9.98 82.92 18.3
i3 — 15.02 37.90 74.31 80. 10 51.0
T — 2.13 18.71 30. 61 61.21 61.1
TN R 1.5 4.80 69.20 142. 47 76. 86 48.6
Tk 8.0 1.81 30.93 60. 92 79. 20 50. 8
iy £ 42.0 352.01 9.20 57.38 67.41 16.0
ity * 24.6 315.81 11.39 41.34 70. 88 27.6
rE M 25.2 120. 20 12.49 16.73 71. 12 74.7
fif £ 34.1 542.13 12. 66 16. 01 73.04 79. 1

1) = R FRIA

XTI AR YR K A U B R R SR LS KR 1 A, R

R2 RKBERRERMBREBESA ML (a=0.05)

H Kolmogorov-Smirnov J5 25 XF $ 45 i 47 1E 2 43 A ik
B, W TIRIRK 028 B BB REAR R 8D N IR
JH Shapiro-Wilk J5 X 448 #- 47 IE & /- Mk 5. i
2 ] R A 0 S Y PR SR R R B e iR
MIEZS 3. WR P AR/ T F TR 0. 05, i
TELRE G IR TE 25704 A9 Bt B se. PRk, mT LKA
P75 0.2 i) Y SR ISR 5 A IR TE 25
. it ARXT BRI Z )5, Al DLk ISR AE 1 2K Y
HHECRFLESR PAER T 0.05. 25 b, ] i el B A=
2P ) B SR AL o B IR IR 25031 T 57
WROK AR B B NI B AR X BOE 001

R AP RE S LA (BREHZY) v BB SR 7R B oK
T o5 0 T M 16.0% ~T71. 9% A%, o FA

Table 2 Normal distribution test of THg and MeHg

in the fish of fresh water

; JE R A A B0 p e e e
7l H

Z P VA P
FER (M7 A:) 0. 146 0.181 — —
B () 0.077 0. 200 — —
SR (751 0.811 0. 037 0.223 0. 200
BR(FRH) 0.738 0. 006 0.262 0.114

W 4 R ZBOK AR UL, LR TE SR T
JITF i B B B T 50% |, T R AR AR Y B oK
FEE LA EOR B X AATE  (H 3B 3B Pk i, an
TR (18.3% ) | 547 (16. 0% ) Ffa (27. 6% ) , H
FH R O T ARG AR, A LA P 1) O L) TEHILOR
WA . XM FREBEYT S, H IR E4
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PR N B ORI AR 2 4, A e g, DR
FEANTT ZEER T W HOR SRR o0 T, vl DA%
FHESR & WA A Y A N i R B i
2.2 MOMORS RE2E TR K R ST
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REAERMBREMEXR
Fig. 1 Linear relationship of THg and MeHg in the

muscle of aquatic organisms in fresh water

FIFESR & K25 (&1 2). ERTIEE 4 FiE
Prrb, WLPA i FE SR & Y L Ry 5,95 ~ 78.43
ng-g ', FEEH N 0.97 ~25.01 ng-g”, N
1.71 ~6.44 ng-g~", fafirf1 5y 0.75 ~5.38 ng-g™';
WLPA i R & s R R 13,31 ~ 113,15 ng-g ™',
i Sy 3.28 ~52.80 ng-g ', TRl 7. 14 ~
59.96 ng-g ', fEHH 1.97 ~50.00 ng-g .

400

(b) Bk

300 L

200 1

Al FREES
4 a n

N fi B fa i £ il

RKBEFAFAFZEPRERMERSE

Fig. 2 Comparison of THg and MeHg contents in different organs of the aquatic fish

xR E IR A EOR & AR AR 2 B TR
SIESM, Bk HAE S50 K-S K50 A fa ik
MAFIHADSS B HOR MR B AEREES. WG
THEHRORE (K3 Tk 4) , AR P LR FILE R
HHMBEWREEKFFEBRRKESR (P <
0.05) , 25K 2, W LIE R AE TR GE Y 4 Fpfa e
A WL L2 b FE LR & i v, fa SR An 4 i op
TEBAL. X ATRES ORI IR IR 25 A
I K. AU IR IR 4 L LR 1 X
FETE TS & S IR Rl | f sl H, P 3

RISy T H A S SR E A, B R
AR AN, (A5 LA P Y PR R 5 s T AR AR B
®3 AN5HE AFMEHRPRREREE K-SRBEER
Table 3 K-S test result of MeHg levels in different organs of fish

TiH K-S 1 5 i % i A
@1 Z 1.570 2.195 2.550
P 0.015 0. 000 0. 000

2.2.2 AFFHETAARRGEESR
AW BAS [R) #5258 77 =0 1 28 il ok Hedse
FaR P R 7 KT 22 5ok B A ] 1) 352 8 = X%
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1 JOR B AETE YRR, S5 R R WA koK fah
LR A5 FI 5. 95 ~ 100. 97 ng-g ™", FEFHIR K
S B IEREIN 6.53 ~28.23 ng-g ™'y BRIk M
RS EIEEA 11.31 ~171.99 ng-g ™", FEHIR
KA R R BB A 13.05 ~ 176.06 ngeg !
(E3).

*4 BNEEE EFMERPIREE KSKHIRER
Table 4 K-S test result of THg levels in different organs of fish

Ti H K-S a4 1 % fi)/7] )
0 Z 1.373 1. 408 1.373
P 0. 046 0.038 0. 046
140
MeHg T THg
120
100 -
I_?'-"
@ 80
¢
L 60 |
e
a0 b /
o / )
0 W A //

Bpdegeokfn ek Bfdififn SR

B3 AEFEARGEPTRERLIEMEREEER
Fig. 3 Difference in THg and MeHg levels of the aquatic

organisms with different breeding ways

R 2 TP B R RN EOR ST A R IE
oA, R HAES B K-S K 72 te e A [
FER T A 2 ok & K R AR B 25
K-SK S 455 (P =0. 001 <0.05) M, BF 4= kK £
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Fig. 4 Linear relationship between THg and MeHg concentrations and trophic levels of organisms in the fresh water
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