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Cadmium pollution level and health risk assessment of aquatic products
collected from the Yantai Yellow and Bohai sea area

QIN Yan-Lan, WANG Jia-Bin"

(Yantai Institute of Science and Technology, Yantai 265600, China)

ABSTRACT: Objective To understand the concentration and pollution level of cadmium, and evaluate the
carcinogenic (non-) health risk of Cd from dietary aquatic products. Methods Four kinds 384 samples were
randomly collected. The Cd concentration was detected by GB 5009.15—2014 National standards for food
safety-Determination of cadmium in food, that carcinogenic (non-) health risk probability values were calculated
based on Monte Carlo fitting with Crystal ball software. Results The detection rate of Cd was 100% of all kinds
aquatic products collected from the Yellow and Bohai Sea area, the mean value was (0.783+0.728) mg/kg. The Cd
content of different kinds of aquatic products ranked from high to low was: Crustaceans>gastropods>cephalopods>
bivalves>echinoderms>fish, and the unqualified rate was 1.82% (7/384). Both adolescent and adult residents were

hazarded potential carcinogenic (non-) health risks from ingested aquatic products. Non-carcinogenic health risk
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potential hazard level was 40—-64 years old>13—17 years old>18-39 years old>over 65 years old, the risk probability
values were 13.24%, 8.73%, 7.46%, 4.82%, respectively, intake group (19.37%)>whole population (3.87%), female

(13.01%)>male (9.51%). Carcinogenic health risk potential hazard level was over 65 years old>40-64 years
0ld>18-39 years old >13-17 years old, which risk probability values were 97.58%, 97.21%, 33.69%, 20.87%,

respectively. The carcinogenic health risk was positively correlated with age, and intake group was similar to that of

the whole population. The intake of aquatic products and Cd contention were critical control point that had higher

contribution rate. Conclusion The probability values of Cd pollution degree in aquatic products in Yellow and

Bohai Sea are different. Potential Cd health risks from dietary aquatic products are present in all age groups, and the

intake of aquatic products and Cd contention are critical control point to reduce carcinogenic (non-) health risks.
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K(7/80), BAARGHKEEN 1.82% (7/384). S amIEH KN N:
H ST 28>0 A 28>k I 2005 DU >l fz >0 25, ml g
AFEAEYHEE T X Cd BEEMZERA L HT Monte
Carlo A P/ AR IUEE PO BOES | fo/ MR AE 53
22 AOERHEHBAESHIFE

2011 A v [ gt e 5 78 IR R A B R R v SO L AR AR T IR
A= R AR B REE, HAE03~17 Z)FRFEAN (=18
A SOREESE 1049 A, B bFSh 1:1.098; Jrfr, K
FRARE N 366 A ARIRTEFER 13~101 210, 4 IR4RIL |
PR BEEB LN 8 N, 13~17 2| 18~39 % | 40~64 % |
=65 %, B, o, HEAEE. A SRR
& BAERG M ILE 2~3,
2.3 BT CdiTHRIEE

FHOKTE v Cd 15 YRR B MR (E A 5 (3R 4) 528
(1) Cd V5 YRR AR due =, AR 28105 e R o Je 1K, 4% 1R
V5 YRR A R AN A B SR>3k I > 1 >R
e >R 25, 58 E R/ NI X 5.
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Table 1 Distribution and parameters of Cd content of aquatic products in the Yellow and Bohai Sea areas of Yantai fitted by Monte Carlo

R N BB /(mg/kg) Cd o RAA A AA” 24
eI S 80 0.526+0.483 X BT {7 E=0.000, FH{E=0.575, FRifElwIE=0.784
a2 80 0.010£0.012 XHOEZS fiE=0.001, H{E=0.010, pryfifi2E=0.013
iies 80 1.921+0.878 IR/ MR AE Al BE{E=2.341, $1J¥=0.833
SN S 64 0.970+£0.519 IR/ IMRAE Al BE{E=1.216, $1J¥=0.420
JE R 64 1.036£0.608 /MR A A REfE=1.315, FRIE=0.461
b 16 0.166+0.256 XEES f1F=0.021, FI{E=0.174, Frifili25=0.472
JENEIN 384 0.783+0.728 Gamma {1 E=0.001, $rE=1.618, F:1Rk=0.48344

o FPEERFR T bR R 22 T A-D RS, R IR
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Table 2 Mean value and distribution of body weight for different groups of people
Ga il N A /kg WA S Ay’ ZH
13~17 % 31 59.2+15.3 XFEOERS i E=12.635, FHI{E=59.296, brifEfiZE=16.068
18~39 % 177 67.2+13.3 AR MWAE e Al BE1E=60.996, FRE=10.934
40~64 % 610 68.5+12.1 XFEE RS L E=-211.864, F-H{EH=68.455, FrifEfi22=12.034
=65 % 231 63.6+13.7 bEE i FH{E=63.080, FRHEE=7.216
5 500 72.0412.1 XHEOESS frBE=-271.100, FH=71.975, Frfif2E=12.130
e 549 62.3%11.9 bk s FHE=61.744, FRHEE=6.169
AN 366 68.1+13.4 bk s T =67.568, FRE=7.143
EIN 1049 66.9+12.9 XFEOERS o E=-78.545, F-¥{E=66.896, trifEfi2E=12.849
x3 ZHABKEREREABBASENEREBASHER
Table 3 Mean value and distribution of EDI for different groups of people
G| N H AR/ (kg/d) WA AR S8
13~17 % 31 0.0261+0.0525 XFEES {1 E=-0.001, FI{H=0.028, FrifEfH22=0.210
18~39 % 177 0.0209+0.0406 Pk s EHIE=0.011, #5EE=0.019
40~64 % 610 0.0208+0.0384 Pk s EHIE=0.011, #REE=0.019
=65 % 231 0.0128+0.0287 PLok i SEHIE=0.005, $rE=0.013
b 500 0.0210+0.0410 Pk iE FH4{E=0.010, FREE=0.019
e 549 0.0177£0.0340 bk e F-H4{E=0.009, FRrEE=0.016
PR AME 366 0.055120.0454 Gamma {3 E=0.002, #3E=0.039, FAR=1.36789
EINE 1049 0.0192+0.0375 Pk s SEH{E=0.010, FrEE=0.018

4 HBAkF@mH CdSEREERETNBEER

Table 4 Cd pollution level and predicted probability of different

kinds of aquatic products

Cd 75 YRR B MR 10/ %

2.4 FEHERERXEITEN
T AEFN R RIIAAAEAO™ SRR EOR IR Cd R0
R KU, e HQ>1 B KU B (B9 AR IS BT AR SR (R

» AR RS RSl R 5)o 40~64 5 LK™ T RE B RIS Cd = S0 fH R U A 2 (i
PAGANES 56.29 33.05 6.78 3.78 H113.24%, A'%?jim%%mgﬂ; 13~17 PALE T 18;3952E
- o103 o053 o1 033 fﬂz65 ﬁjﬂ; P NV 7 Al B0 (e R XU W W i3 T4 A
B} B, s T M
fﬂm‘ 5.49 28.67 49.06 11.04 15 HERERRITM
KR e v we e HAERURAE I R A AL, Cd SURREHER R 4
R WA AT St SN BRIURR (R 6). 1317 24U REUR i
B3 91.49 6.72 0.74 B 5AIG, 22.36% MM N4 Cd TE B BUE I, 40~64
%5 HHEABEDI HQMERIHEERNKEEERE
Table 5 Mean value of EDI, HQ and probability value of non carcinogenic health risk
o EDVIme (ke BW 9} 19 TSR P B %
M=SD SRR A4 M=SD H R
13~17 % 5.21E-4%2.50E-5 3.30E-5 0.461+3.329 0.029 8.73
18~39 % 3.77E-4+1.00E-6 1.01E-4 0.356+0.547 0.098 7.46
40~64 % 4.70E-4+1.00E-5 8.10E-5 0.431+1.169 0.079 13.24
=65 % 6.90E-5+4.00E-7 4.60E-6 0.233+0.189 0.067 4.82
% 3.72E-4+1.00E-6 1.08E-4 0.377+0.658 0.097 9.51
ks 4.18E-4+7.81E-7 2.00E-6 0.394+0.781 0.074 13.01
B A 5.91E-04=1.40E-6 1.62E-4 0.63x1.396 0.192 19.37
EIN 1.23E-4+3.99E-7 1.30E-5 0.101£0.399 0.009 3.87
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Table 6 Probability value of Cd carcinogenic health risk in
taking aquatic products for different groups people

O R RS AR %

G TRV BRI A e T AE AU
13~17 % 22.36 56.77 20.87
18~39 % 9.07 57.24 33.69
40~64 % 0.00 2.79 97.21

=65 % 0.00 2.42 97.58
L 0.16 0.78 99.06

L 0.17 2.31 97.52
3PN 0.00 0.59 99.41
EIN 0.00 2.04 97.96

B =65 S 4 BEEAME . SRR B0 X,
A R = 65 % AR KUK R B3 (e fe e, PR T
ks
2.6 BuEERRRXG 8RR 5

HO (I B e XU BEURRBE /0T R W, /K™ Cd i
Jie £ 4 A O (T ) R XU, ) 2 AR IR A — B,
HAEA AN TR AR (R 7)0 13~17 H 4, AR
FREEIEH RSP, LA H TR Cd FRITtR
BOR, WHEBURE R, FaaE, BREBR, Bk
AN A R, AR, Cd AR EUE )RR X
SNBSS ZatiISESS

xR7T BHEABEREEKR CdBECDERREHRERR

Table 7 Sensitivity value of intake of aquatic products and Cd contention for Cd carcinogenic health risk of different groups people

o HQ/% Risk/%
B R/(kg/FrEAH) Cd %% #/(mg/kg) HER/(kg/hrEANH) Cd % #/(mg/kg)
13~17 % 51.40 43.10 51.40 43.10
18~39 % 19.60 78.10 19.60 78.10
40~64 % 35.30 61.40 35.30 61.40
=65 % 24.40 71.30 24.40 71.30
% 20.50 74.30 20.50 7430
@ 37.90 57.50 37.90 57.50
B AR 18.60 78.10 18.60 78.10
PN 85.50 9.20 16.80 78.90

3 W54

TR & BRI K T S CA A HE 2R 100%, Cd V55472
JE DR 288 1 A7 AR AN ) R B B 22 ), 3 B/ NHE Y HT A%
He> 3k B> IR 2> 05T DL 26 > > R 2% I
(0.783+0.728) mg/kg, HFeRE EIMER S, Cd SYRE
s, SE S RN, BT ALK S Cd A RS
PeRERELE R —8P), Cd RS YRR B T A R
MR 55 A oS R K 5 AR B DL Cd 755 A
PSRRI Y, S W T2 S R, R
BAHEAF I, W52 HseR ) Cd FHWER &
T 2P0 Rl g SR R Cd V5 YRR R L e F ek
S A S S AR PR A OG, NS EETZH
Cd. WFFERMAZ 2 AT Cd &R HR, Uil
WL PRI SE ARUR . Cd, PIREE AR E S E
Wit 1) A 3 BB 3 e i BT, 0 T G o v A felt B XL
W o BRIUL, AT RESAFAEUT K = fhilad 4 Wik H 5 & 4E Cd,
SEOL Cd mIE YL . BT B I A PEAN, W TR
Oy Ge i Sk, T R BOA 808 it A ) HL 5 e R I L v
TERUR o

O ARl XM R, K= ed X
AF A AR N B AE AN )R B 1 B0 (TR fa e XU, Al 30
R R XU TR TE MG E TR . 40~64 % 2H>13~17 % #H>18~39
ZH>65 Z UL, B AR HESOE fE RS AR
K 19.37%, FT AL 4 75 Bom iR xS S5 IE 0
At 532 AU ARE 51 A S e 1k O I, HL S0 i e IR, N 5
00 e B XU E R HE Y 65 B DL F 4 >40~64 %
4>18~39 FH>13~17 Zd, SHEHBREMIEMHR; HEEA
T 500 R B IXUIG: 5 4 A RSB0 XU AT o B0 (AR ) BB XL
W BRI TR, A0 Cd AR EEEARERE
2 XU 1) 32 BERURR R R AR — 3, S AR
MITTERCR AR . 13~17 F4 . 2 AR 2R R A5,
HoAth 45 21 1 B Cd & i STk R ALK, IR URE AR, 5T
HRFA N, BRI, BAEE, BAE. Cd&
R0 CIE ) f e AU 1) S s il R 2

KBS PP AN 2 i . BE R R BT A P, R
SE R i T ATEeZ HOCE R . AR BAR S5
B S BRI SYEA R RORH e 2
WAL R Z N R AR, Flingdsedk . MERE . R
[ ) 5 b B 50, T R A S R Y o A DN Al 45
P 5 10 2 280 R IRUBS DA 1T LA S PR AR R PRAY 2
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Ty AT EAS 3 AT JSPPAR FIRE R DA, L AR P4l 2
L AR TR LR, T R R AR
149 T A T B R 2 LA 38 4313 T8 2K 5 B XU B Ak 45 2
AEXT T80 8 PEVEAS B o A B2 e . AR A LRy
SPLHE, SRR BB f R A R A KBS PG
Bz —, TS YR R R S BN R A 5 A T 1A
BT, ZBEAAE R 7 X, ZUGEABERITTRL, Al 4RI
D14 A f T (0 DA 2 A XU A 285 SR 0OV, (R0 T 0
B m TR, RES ISR E R, Bl
SRR HER . BRI, ABIFSE B K B RS DA K P i Cd
St SRR R B SR AT e v, o
5 B0 ) (R XU A S AFTE A B E M. B, 1
PR REASR AR I R R rh, 2 TR SR Cd i
) VAR A IR B A U OCHE, WK 7™ i PR AR AR o 4 X
PRz, 435 30 8s S o B AKX T R B B
s B e, 2 A U Rl 9 28 A =2 —; AR F 5 T
R B T 2 o B R U T SR A, U B R
Z BRI K= Cd B 100%M i, i) 4 0 ik A A%
TFHEp Cd AR REBE AR ST L, B8 AR A
A2 R T TR S AR Y, 2 B8 B R BT b 3 A7
Cd. Hg ¥HERE, £ 8WHEBINENFFENMERN
B, WMHEEMKET, ol =4 RF#nm, XM
Ml RER, STIRAKES B4&FYEE; Iz e
o PR A B R AR EE gz P S
KA Tl Bk, XFKP=ghs Cd B80E dE) R
DRI TEAT IO 12 2 A< R 82 A W I I B, 75 B R (X e
JEE A . Bk LA XU W, A EE A4 AN BERYH
RN B, DU AR AR RG M B S TR 2 R, e
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