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The levels of 18 trace elements and health risk assessment in rice—crab(Eriocheir sinensis) from northeast China
QIN Dong-1i"?, JIANG Hai—feng', HUANG Xiao—li', GAO Lei', WANG Peng', LIU Huan’>, HAN Gang’

(1.Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070; 2.Key Labrotary of Control of Qual-
ity and Safety for Aquatic Products, Ministry of Agriculture, Beijing 100141)

Abstract: In order to investigate the concentrations and food safety of 18 trace elements in rice—crab ( Eriocheir sinensis) from northeastern
China(including Heilongjiang, Jilin and Liaoning Provinces ) ,a total of 56 crab samples were collected from main rice—crab aquiculture ar-
ea in September 2017. The concentrations of 18 trace elements were detected by inductively coupled plasma—mass spectrometry (ICP -
MS), and the pollution levels and potential health risks were estimated by single—factor pollution index (P;), provisional tolerated weekly
intake (PTWI) and target hazard quotient(THQ), respectively. Results showed that contents of most trace element in crab were much more
higher than in freshwater fish obtained from pond. Significant differences in ten trace element including Cr, Cd and U were found in sam-
ples between Jilin Province and the other two regions (P<0.05). The contents of Cu, Pb, Cd and Cr in all the samples were not exceeded na-
tional standards. The adult weekly intake (AWI) of analyzed five heavy elements (including Cu, Zn, Pb, Cd and Cr) were lower than PTWI
recommended by JECFA. The estimated daily intake (EDI) of the five heavy elements and four toxic trace elements (including Ba, U, Ag
and Be) were lower than the reference dose (RfD) recommended by USEPA. All results indicated that trace elements intake form the rice
crab had no significant health risk to the health risks. The trace elements of Ba, Pb and Cd were the main risk elements, which had high
contribution rate to HI.
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®l FRE=ABHEFETEFNLEMELRAEKRTE (ng-kg',IBRE)

Table 1 Concentrations of essential trace elements in crabs from the northeast China(mg-kg™", wet weight)

Samplirllzgilgjcations [ltﬁj; Es A Cr Mn Fe Ni Cu Mo Zn Se Co
BT (Mean+SD,n=12) 0.321£0.051a 0.181+0.035a 61.4+6.3a  152+26a 0.376=0.024b 9.99:0.61a 0.067+0.008h 25.2+2.18a 0.495+0.078a 0.115+0.012a
Heilongjiang JaMH Range  0.242~0.375 0.133~0.227 52.1~69.3  112~188 0.337~0.404 9.44~11.00 0.055~0.076 22.5~28.1 0.359~0.569 0.097~0.129
SN (Mean+SD,n=20) 0.116+0.087h 0.048+0.069h 16.0+14.2b  79+48h  0.869+0.509a 9.32+2.75a 0.092+0.023a 23.1+5.35a 0.575+0.296a 0.129+0.109a
Jilin JaHRange  0.021~0.346 0.011~0.280 3.31~44.3  21~210 0.345~2.420 3.90~13.20 0.057~0.132 14.5~35.4 0.098~1.210 0.028~0.442
T (Mean+SD,n=24) 0.289+0.038a 0.155+0.027a 53.6+13.0a 135+23a 0.409+0.047h 9.47+0.60a 0.061£0.007b 22.2+1.5a 0.540+0.124a 0.104+0.013a
Liaoning JiHlRange  0.234~0.335 0.120~0.204 40.3~78.2 111~167 0.338~0.488 8.61~10.30 0.052~0.072 20.8~25.4 0.309~0.609 0.084~0.118
ZKlt=%4 (MeanSD,n=56) 0.212+0.115 0.108+0.079 36.9+24.1  111+49  0.625+0.423 9.50+1.94 0.077+0.022 23.2+4.0 0.548+0.217 0.118+0.076
The northeast China i | Range ~ 0.021~0.375 0.011~0.280 3.31~782 21~210 0.337-2.420 3.90~1320 0.052~0.132 14.5-35.4 0.098~1.210 0.028~0.442
o th % 100 100 100 100 100 100 100 100 100 100
Detective rate/%
TE R R S E I AN R SR 3R 22 57 .35 (P<0.05) o T Tl
Note : Means in the same colum with different letters are significantly different(P<0.05). The same below.
R2 FRA=ZABHEFEITEENEFEMELRAEKRE(ng-kg' ,iIBRE)
Table 2 Concentrations of toxic trace elements in crabs from the northeast China(mg-kg ™', wet weight)
Samplizlﬁfcaﬁom Ilf:ﬂs cd Ba Ph U Ag Be T sb
BIpIL (Mean#SD,n=12)  0.038+0.007h 41.0+7.6a 0.132+0.023a  0.011+0.002b  0.018+0.003a ND ND ND
Heilongjiang Tl Range 0.030~0.046  33.3~50.7  0.096~0.157  0.009~0.014  0.014~0.021 ND ND  ND
=M (Mean#SD,n=20)  0.090+0.074a  19.7+17.2b  0.053+0.033b  0.027+0.013a 0.018+0.009a  0.002+0.009  ND ND
Jilin 11 [ Range 0.023~0.257 3.9~64.6 0.028~0.155  0.009~0.051  0.008~0.039 ND~0.036 ND ND
o7 (Mean+SD,n=24)  0.037+0.008h 43.8+9.8a 0.131+0.024a  0.011+0.002b 0.016+0.002a  0.005+0.011 ND ND
Liaolin 78 [ Range 0.027~0.053 25.7~56.9 0.097~0.168  0.009~0.014  0.014~0.020 ND~0.029 ND ND
It =4H (Mean+SD, n=56) 0.063+0.058 31.6x17.7 0.093+0.049  0.019+0.012  0.017+0.006  0.003+0.009 ND ND
The northeast China i Range 0.023~0.257  3.9~64.6  0.028~0.168 0.009~0.051  0.008~0.039  ND~0.036 ND  ND
AR RE:S 100 100 100 100 100 10.7 0 0

Detective rate/%

T :ND AR ARAG o

Note:ND means not detected.
b =& & 0.003 mg- kg (Be) ] 111 mg-
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Figure 2 Comparison of trace element amount between rice—crab and freshwater fish cultured in northeast China
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Table 3 Crab weekly intakes of trace elements by adults(AWI) and their percentage of provisional tolerable weekly intake (PTW1)

P RO R AP OC R R
T T PTWI Mean contents in crabs/ AW/ AW psy/TWI Maximum contents in crabs/ AWLax/ AWI i/ PTWI
race elements mg ko' mg ko™ mg
mg- kg mg-kKg
Zn 420 23.2 3.898 0.93% 354 5.947 1.42%
Cu 210 9.50 1.596 0.76% 13.20 2.218 1.06%
Pb 1.5 0.093 0.016 1.07% 0.168 0.028 1.87%
Cd 0.42 0.063 0.011 2.62% 0.257 0.043 10.24%
Cr 1.398 0.108 0.018 1.29% 0.280 0.047 3.36%

PASESSME T3, 5 Fh e 4 0 00 N 45 A S PRt A
T (AW Ly ) Y 5 PTWI 9 0.76%~2.62%; V) f5t K AE 1T
LS FIE AR AW L5 PTWIH 1.06%~10.24%,
FEHAZR AL b X H FAS FH 7 58 ) 4 rf [ 42 )8 CuZn,
Pb.Cd.CrBI R ERREAL, %4, SHESR
H, Cd (1 28 4 RS e g, 4 Ji A B 6T
2.6 RN E SR

KGN ) 18 Ffrfalt et o0 2 e BSR4 3
LW 5 Fh 4@ il J0 2 (Cu Zn \Pb . Cd F1 Cr) F1 4 F
A EMRICE (Ba U, Ag Fl Be ) 117 e B XU 72 3
fii o i USEPA B 5 (3524652 %) Cr . Zn .Cd \Ba .U,
Ag Fl Be 225 7l 42 (RID) 5 Cu A A2 F RID {H, R H
SCHR[6]AY A (L 5 Ph 2R FH BRI B i % 428 B (Euro-
pean Food Safety Authority ) & 1 (1 £ 45, AR Hig o] 8
H BB T R I IE S KM AN (4) T ARG
HIOCEMNE H 8 AR (EDD K (5) 158 B fE
ERIE(THQ) , 45 WK 4. ISR T HE L &
IR, & 00 R I THQ ¥/ T 1, E A 15 YW1 i)

x4 FIMXEAFEAZRHHETEIELSEMN
Table 4 Estimated daily intakes(EDI) and target hazard quotient
(THQ) of trace elements due to crab consumption

in northeast China

Pt

R

L BHEMERD/ Average exposure level High exposure level
Element  pg-kg'-d”
EDI THQ EDI THQ
Cr 15007 0.043 0 0.111 0.000 1
Cu 40 3.753 0.0938 5214 0.1304
Zn 3007 9.164 0.0305 13.980 0.046 6
Cd 1 0.025 0.0249  0.102 0.1015
Ba 2007 12.480 0.0624 25520 0.1276
Pb 1.5% 0.037 0.0245  0.066 0.044 2
U 31 0.008 0.0025  0.020  0.006 7
Ag 5P 0.007 0.0013  0.015 0.003 1
Be 208 0.001 0.0006  0.014  0.007 1
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JRUBS: 6 55 HI7E - 35948 A KPR i 48 A K T A
43R 0.24 F10.47 , W3 gE/NF 1, RBP4 i 5 5
4R M 4R F O T R IR AR BB 0
DS o VT A P B — T T R 4% THQ HEJF hy Cu>
Ba>Zn>Cd>Pb>U>Ag>Be>Cr. #k—43 41 0] A1, AN [
JCEMEZ AT Y HL I ST R AEE R 22 5, Cu,
Ba.Zn.Cd 1 Pb ¥ STHk R 5w, 20 51 39.00%
25.95% . 12.68% ., 10.35% F1 10.19%, i 57 #ik % & ik
98.17% . CuflZnJ@H 4 )& , [F]Bf A PR T3 ik
HOLR, UEEL BB AN T Sh A m ke,
WX P AOT E S B EDLIG L T H 22 H &, B
THQ<1, It Cu Fl Zn A& F LMK ITER . Ba CdF
Ph AR AR TSR T2 6 AT 3, X 3FloT
FXT HI A STMRR A g, JEAG I A 18 Fh e = 82
XS TT R H THQ< 1, [ AT A4 I e i
HUETERZ 8

3 #ie

(1) Z5 b =45 e FH 35 20 30) 288 4 G, o 1) 16
HILREP, AMELTMBE TR SR EE, B Bafl
Mo A, Wbl Sl 0 23530 1= T H IR oo R g v
Fe .Mn.Ba.Cu.Co.Ag.V.Zn .Ni,Se Mo,Cd.U HI Be
S5 14 Fh it T R 2 LK OV 5 A i 5 5% 58 1R
K fa (B ffn Efh)

()R 18 Fpf e R v, 5 RIEVTAE L T4
FALE , 35 RAE A B SR GE T B A 9 9 V. Cr . Mn . Fe \Ni,
Mo.Cd Ba .Pb . U% 10 Fifiiii Jo 2 & AP/ B M 22
5 (P<0.05) ; HoAth 8 M o R & = 7E 314 3 18] 4
NAEAE B2 22 5 (P>0.05) o 4> BT3B f Cr 55
AN ] S A X e S A 22 A O

(3) 5P 75 Y A8 BOR PP a5 SR 11, KR o
fi 1) Cu P Cd Fl Cr 7 AL F 15 8 75 5B K F, A
S3FEELH Cu Pb A Cd & S A TR0 Gk 153
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