2023 4F 7 BEFEEER 63

BT 1 A iy b s e 2% & kP
53 A A Bt B RURS: V-

T HRE XA
CHBR VRIS =W e se Bf 1T 361005)

WE: N THREFEDBEFHLTEREEONEE P AEARBRRA L, XETENZXET
14 F i 7 Z 55 £ A &, F R ICP-MS Wl € 7 A Bl & #11k # REEs W& &, 4247 7 REEs 8§ 4
THRABABHERAG, ZREN . X FrEMINEFEMHLETER(TREE) & 858 H 44 A
0.149~0.204 mg/kg.0.347~0.555 mg/kg.3.437~18.635 mg/kg,3 £ £ ¥k N TREEs B ¥4 %
EWHAMRKAHERF . N Frk sk, RFEREEs 2 fHER, &L MmF 7 EH REEs B4 %
HASEUERH . Ce i rH , MWENEHNSEW A FH.0Ce ERYE., REFHIELENE
(EDDiFf£R AARENEL A A X FRENENEGIFEITEZENEARTHIA TR
NEBHMBE 70 pg/kge ). KARWERTHARTOELZENEHLEITENEEXTFRIHE

BB AL AR,
XBW . HLETLE:BIE A E E;EENG
FENES P76 X FRERD A XEHE:.1005—9857(2023)07—0063—07

Levels, Distribution Patterns and Health Risk Assessment

of Rare Earth Elements in Marine Organisms in Xiamen Bay

WANG Weili, LIN Cai, LIU Yang, LIN Hui

(Third Institute of Oceanography, MNR, Xiamen 361005, China)

Abstract: In order to study the enrichment, distribution pattern and health effects of marine or-
ganisms on rare earth elements (REEs), fish, crustaceans and shellfish were collected from
Xiamen Bay. The concentrations of REEs in 14 organisms were determined by ICP-MS, and the
distribution pattern and the health risks of REEs were analyzed. The results showed that the to-
tal rare earth elements (TREEs) in fish, crustaceans and shellfish ranged from 0.149~0.204,
0.347~0.555 and 3.437~18.635 mg/kg, respectively. The average concentration of TREEs in
the three biological organisms was in the order of shellfish > crustaceans > fish. The REEs
distribution patterns of fish and shellfish showed positive Eu anomaly and negative Ce anomaly, while

shellfish showed negative Eu anomaly and positive Ce anomaly. According to the assessment results of
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estimated daily intake (EDD, the EDI value of TREEs in fish, crustaceans and shellfish in the study

area was far lower than the acceptable daily intake threshold 70 pg/( kg » d). The results of this

study can provide basic data for the study of REEs content, migration and enrichment in estuar-

ies and bays.

Keywords: Rare earth elements, Xiamen Bay, Bioaccumulation, Health risk
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Table 1 The concentrations of rare earth elements in different organisms

mg/kg

LSRN La Ce Pr Nd Sm Eu Gd Thb Dy Ho Er Tm Yb Lu
T T B 0.027 0.032 0.011 0.021 0.010 0.011 0.015 0.010 0.013 0.010 0.012 0.007 0.012 0.011
R Bt 0.015 0.010 0.008 0.011 0.009 0.011 0.013 0.010 0.012 0.010 0.011 0.007 0.011 0.011
% fiff fisi 0.016 0.012 0.009 0.012 0.009 0.011 0.013 0.010 0.012 0.010 0.011 0.007 0.011 0.011
2% i 0.030  0.029 0.011 0.023 0.011 0.011 0.015 0.010 0.013 0.010 0.011 0.007 0.012  0.011
] 4 £ 0.015 0.010  0.008 0.012 0.009 0.011 0.013 0.010 0.012 0.010 0.011  0.007 0.011 0.011
MR X ER 0,059 0102 0.019  0.052  0.016 0.012 0,023 0.011 0.017 0.010 0.013 0.007 0.013  0.011
J JTCHR 0.099 0.183  0.028 0.085 0.023 0.013 0.032 0.012 0.020 0.011 0.015 0.008 0.015  0.011
FACHXEF 0,076 0.137  0.022  0.064 0.019 0.013 0.026 0.011 0.018 0.011 0.014 0.007 0.014 0.011
TP XU 0.056  0.093  0.018  0.048 0.016 0.012 0.022 0.011 0.017 0.010 0.013 0.007 0.013 0.011
Elesad 4 0.898 13.925 1.629 0.616 0.123 0.026 0.183 0.180 0.089 0.165 0.044 0.058  0.035 0.047
4 ot 0.834 14.320 1.719 0.694 0.142 0.028 0.206  0.204 0.103 0.190 0.049 0.062 0.036  0.048
LA 0.183 2,677 0.284  0.110  0.022  0.005 0.038 0.030 0.018 0.037 0.009 0.013 0.007  0.004
s 0.489  7.847 0.912 0.375 0.074 0.017 0.110 0.101  0.051 0.094 0.024 0.031 0.017  0.020
ok 02 0.242  4.393  0.519  0.208 0.043 0.009 0.063 0.060 0.034 0.068 0.018 0.025 0.014  0.016
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Fig.1 Pearson correlation diagram of REEs in organisms
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Table 2 REEs patterns in marine organism

mg/kg

He Wik LREEs HREEs TREEs L/H 5Ce SEu
i A 0.127 0.075 0.202 1.69 0.58 1.43
o b 0.077 0.072 0.149 1.07 0.31 1.51
2 4% 0.082 0.072 0.154 1.14 0.36 1.51
e £ i 0.130 0.074 0.204 1.76 0.47 1.40
14 4t £ 0.078 0.072 0.150 1.08 0.32 1.48

I ER A5 X B 0.283 0.082 0.365 3.45 0.81 1.29
J8E AR 0.463 0.092 0.555 5.03 0.87 1.15
JE LG % HF 0.357 0.086 0.443 4.15 0.85 1.20
TV X R 0.265 0.082 0.347 3.23 0.78 1.29
e b 17.400  0.618  18.018  28.16 7.58 0.21
i 15 17.943  0.692 18.635  25.93 8.13 0.20
RS A 0 3.319 0.118 3.437 28.13 7.30 0.25
s 9.824 0.338  10.162  29.07 7.71 0.24

TR 5.477 0.235 5.712 23.31 8.54 0.22
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AFf A4 (EDD Y SEPE g 7 2B W 4 REEs XA
el B 2 1 AR S R A 2O
C oreaniom X FIR
EDI = =
A C oo HEWIFEAR REEs 195 8 (mg/kg) , P
WBHEIFIR AR M H AR (g/dD, 2%
Zhao %5 P AH 50.0 g/d, JLEHL 25.0 g/d; BW
FE AR, A 70 kg, JLEEEL 33 kg,

REEs i o A= ¥ 8 38 A AN, 5 88 T3 405
Hhaf BE T HOL R R REAR S, R X AR
DT fedt Fe ] A 70 sl ¥ 52 96, 77 1 REEs % H 7
VR AR BEAKT R 70 pg/ (kg » D27, FEATH
FErh L GE e 2 e SR IL 2K B TREEs &
HOOTE SRS AMILER EDL ., S5 R &
B, ok 3 2 W52 26, D2 H 9% 19 e R L 2 Y
EDI ff & F M T # - & H 2F &% A & 3l E
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(3

*®3 ENBTEAOESIRAKFRGEITH
2 H TREEs BN E
Table 3 Estimated daily intake (EDI) for TREEs of the

general population in Xiamen Bay by eating aquatic products

FIR/ EDI/
TREEs BW/kg
LR BN (g/d) pg/ (kg + d)
(mg/kg, {2 H)
WA JL#E A JLE KA JL#E
G 1A T 0.043 50 25 70 33 0.03 0.03
o B g i 0.040 50 25 70 33 0.03 0.03
2 i fil 0.031 50 25 70 33 0.02 0.02
2 i 0.045 50 25 70 33 0.03 0.03
1y 4k 11 0.036 50 25 70 33 0.03 0.03
Wy (G Ay % MR 0.083 50 25 70 33 0.06 0.06
JiE TR 0.122 50 25 70 33 0.09 0.09
JA G 397 xR 0.104 50 25 70 33 0.07 0.08
T %A % E 0.075 50 25 70 33 0.05 0.06
JE A by 1.427 50 25 70 33 1.02 1.08
45 1% 2.204 50 25 70 33 1.57 1.67
RO R A 0 0.658 50 25 70 33 0.47 0.50
iR 1.806 50 25 70 33 1.29 1.37
R 1.676 50 25 70 33 1.20 1.27
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