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Current situation investigation and dietary exposure risk assessment of
cadmium contamination in food
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ABSTRACT: Objective To investigate the current situation of cadmium contamination in food and explore the
dietary exposure risk of cadmium in the daily diet of residents in the southeast coastal areas. Methods Random
sampling was conducted in major large-scale agricultural markets, commercial supermarkets, restaurants and other
places throughout the city, with common commercially available foods as the research object. A total of 1285 food
samples were collected from 7 categories, including grains and their products, vegetables, aquatic animals and their
products, meat products, nuts and seeds, fresh edible fungi and seasonings. Inductively coupled plasma mass
spectrometry method (ICP-MS) was applied for quantitative detection of cadmium content. The single factor

pollution index (P;) and target hazard factor (THQ) were used to evaluate the quality and consumption safety of each
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category of samples. Results After statistical analysis, there were significant differences in cadmium content among

different categories of food. In the tested samples, the total detection rate of cadmium was 54.24%, and the detection

result was undetected-2.86 mg/kg. Among them, crustaceans (sea crabs, shrimp) had the highest average detection

value (1.2264 mg/kg). Conclusion The dietary exposure risk assessment results of tested sample indicate THQ<I.

Therefore, the cadmium contamination in this region shows a low health risk to residents.

KEY WORDS: food; cadmium contamination; dietary exposure risk assessment
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Table 1 Cadmium content in 1285 foodstuffs

% i /(mg/kg)

a3 FEah L T oy o promp Ko LR W /%
W B L b 546 0.0179 0.0106 0.0520 A H1~0.147 353 64.65
Bk 290 0.0120 0.0091 0.0271 FeA: H~0.0834 194 66.90
KT Sl B ) 248 0.0727 0 0.0889 Kk ~2.86 80 32.26
PRl 99 0.0001 0 0 KA H~0.00833 2 2.02
R IR R kP 57 0.1707 0.1740 0.2424 A H~0.271 56 98.25
Bt e 26 0.0255 0.0010 0.0730 AHi 1 ~0.338 12 46.15

PHR 19 0 0 0 EN oA 0 0

At 1285 0.0305 0.0063 0.0577 KA Hi~2.86 697 54.24

YEAHEGE T A KSR B AR S R AT
Kruskal-Walli 73#7, &5 REHERKEEMBETEEZSHE
G278 X (P<0.05), % Mann-Whitney 2347 0] WL, &4
KA S 5B L K S B L b R L A AN Rk
Z )5 A P 1 22 5 (P<0.05), TR it 55 P ol it
T FH TR R 55 7K ™ 2l 4 K LA b 22 R0 1 e oA L S
ZF(P>0.05), HARZFMAH 0% 2.

22 WEESBEETFSRIERSH
22,1 RESHYEEH

B s S, SRR R 16.48%, HirpiEk
1 32.08%, RKMM 9.76%, H7cIE(HFEAE | IRIEER 70 I 45
Kt R 65.52%, M W R EOR 3 W R R ak
100.00%., AIARLHL,  FHEH 2L 2008 5 1 75 0 25 fif 3% K ™
ERIE Y, RBUERIRSY . DLZS | B Ae SR R A (80%
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il % AR YE AR I T T4, 5 45 e ) S (R 2
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100.00%, 1542 (B, A6 i~ 358 5 2 ifil a7 i A4
W, 430 0.0457 1 0.0387 mg/kg. 4 HEVR K HE T5 LK
SRR b B R G AT DAE 3 2 2K

25(0.0019 mg/kg), FIULBEK . EREE . ARSI T

AR, CAVEESHFE SR B Fe oK b — B A7
(E S KR AR TS Y AR5 R 1 LIRS A A
B A 2.86 mg/kg, NABIR A A R, 8 HERIGE
BIRE A 0.292~2.180 mg/kg. H{AR B =4 A RIS 24 {8
(0.4284 mg/kg) (LK FIHFHEE | HFl%(1.2264 mg/kg), wTid T
L. H— B KRS, 5800 . B0
M AR FH AR AR VLA U R SE 28 S A R R
ARV, 5150l B A Y, EE AN R E
(R EET5 Yo B AR A R o 2l TR 2 P |
MO B 4, EEFE BRI AR, HAS S bl HE
ARSI,

MR PG YR EORE, 1 bkt fa, 1 4L ARG
2 HEUAR FEER P EETS Yok . B ULRT I, AR MRbG A
BB T5 Y DA AR A T ARSI 15
L% 3, 4. B RERU O TR A K h UEE T E 4R S Y I
G3HT, ERSE R SR IS YR BUN T 0.6, RKMEE | AR A
MK TR RS o 100%, 550 B DORE Bl R K
K IE L GB 2762—2022 HIBRAA 5 1.9 £ B g7
RIS IE R F T R 35 50 0.2<P<0.6, &t F

Kt %R 52.17%, Kl oF-4418(0.0295 mg/kg) i T HT fi RIS YKF, B R T IR, K 5 (05 %
R2 SLARBREEFUSN
Table 2 Difference analysis of cadmium content among various foods
T an e PRl R IR AT iR KT Sl B H VELIN Bt e
B B A bk 0.000* 0.000* 0.010* 0.000* 0.000% 0.001*
PR 1l e 0.000* 0.000* 0.000* 0.534 0.000*
IR IR R kP 0.000* 0.000* 0.000* 0.000*
B 0.000* 0.000* 0.013*
K= R 0.001* 0.309
PR 0.000*

T *FORZ R B (P<0.05); R T, TFIA.
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Table 3 Sampling of edible aquatic product of different categories
B /(mg/kg)
532 R AL AL Kttt Kl BRE/(mg/ke)
FHME HrAL AR Pgo SR
ihimita 2 0.0457 0.0457 0.0527 0.0369~0.0544 2 100.00 0.1
£ JBE i 6 0 0 0 A 0 0 0.1
il 0 S 15 0.0387 0.0406 0.0871 FA H-0.0900 10 66.67 0.1
i £ 24 176 0.0019 0 0.00691 FeA H~0.0432 29 16.48 0.1
Wik 11 0.4284 0.1550 1 0.0492~1.7300 11 100.00 2.0(E B AIE)
i3 AN 9 1.2264 1.2600 2.3160 0.2920~2.8600 9 100.00 3.0
FSER ORI RIS ERAN) 29 0.0437 0.0203 0.1088 KA Hi~0.1800 19 65.52 0.5
At 248 0.0727 0 0.0889 KA H~2.860 80 32.26 -
*4 ARMAESREETINERETSREEE
Table 4 Evaluation of cadmium pollution level in foods (pollution index)
P - . P<0.2(Z&fETul)  Pi[0.2, 0.6](FBET5 YY) Pi(0.6, D(HEETS L) P= 1(E TG YY)
FEARC RhFE% A RlFE% AR R AR K%
FEA (K 396 319 80.56 76 19.19 1 0.25 0 0
n ) INEH 128 115 89.84 13 10.16 0 0 0 0
ﬁ%%ﬁﬂ RAAD 14 6 42.86 8 57.14 0 0 0 0
" (ENEPS 5 3 60.00 2 40.00 0 0 0 0
UNVS 3 3 100 0 0 0 0 0 0
P& 145 132 91.03 13 8.97 0 0 0 0
iR 82 57 69.51 23 28.05 2 2.44 0 0
i PR Fnbzs2 33 31 93.94 6.06 0 0 0 0
=N 25 20 80.00 4 16.00 1 4.00 0 0
ES S 5 4 80.00 1 20.00 0 0 0 0
e R OFEE R 26 24 92.31 1 3.85 1 3.85 0 0
IR IR R kP A 57 7 12.28 50 87.72 0 0 0 0
B SESTSS 12 12 100 0 0 0 0 0 0
EAEIE NS 87 87 100 0 0 0 0 0 0
02 176 173 98.30 3 1.70 0 0 0 0
K=Y H 7k 38 28 73.68 7 18.42 3 7.89 0 0
Hifl i Hikshy 11 8 72.73 2 18.18 1 9.09 0 0
K= 23 11 47.83 8 34.78 4 17.39 0 0

T RIS AR & b RTER I

222 HtbiBfs

U SR JORE A 1 7 R AR R, 0k 2 Al N
(12.28%) B 5% FE 15 YL (87.72%), 61 - 24 {8 A AS: H 3 B
HRAEHEE, 53918 0.1707 mg/kg 1 98.25%. FE4: 12—
Fhe S 4 R AR TR I ERMEY), BT A R AEDY),
PR TARR . ZE0E, PRt aEm iR, FEREA N E RS
R RS AT T X AR A o R A R PG
HRIK 100%, JEREIE 0.023~0.21 mg/kg, A8 &% HAH i 1

HERFOK g v B TG et i, o™ i 389y e (el s
FETE Y. KR AR AT AR E A, JLHEm, 2
A A A v e B B A A T e O o g Y
KA T E FERAT XA 6000 4B KKAES, FEF
BIER 0.0185 mg/kg, AR ALK AT RIAE—E
oy e SR R XU, R A L2 XU B 1 i S A HH R
5 (100%)> M- 3% 2 (87.59%)> 3 25 2 (48.00%)> i 5 K
(43.90%)>HHL R 2825 (42.42%), Haril SF- 38 282K 85 32 O



%5 16 3]

THEB, S B R TS S BUIR A A R R R XU PR A 55

S SETE SRR, 4391 0.0234 mg/kg F1 0.0169 mg/kg,
HA LR 0.0065 me/kg, AMFGTERA 2 #LkHEF, 1
HEU AR Sk B0 b BTG YRR B, AR SN 4 A Y
SRR VG Y, T A SRR BN T HOR X T B SRR S
AT R BT R, A3, M. . iRl
AT o VR A i 2 5 g S e R A T A DX AR 1) 5 3
HEBTT RO, M3 AP AR ) R,
ISR 4 T 1A R B R /N B ML R > b 1 L B SR R
4 A 15 e — MM R Sk L R 2 it IR X K
W5 LR 4RGeS T =k B9 R
Fo

2.3 ERRT W
ACHIF T SR I £ 8 8 T A0k Of A ek 0 1) B £

= T3 H it 5% #% A&t (provisional tolerable monthly intake,
PTMD) I EEAE 0.025 mg/(kg * bw) 2 A g 47 15 B X
Kio iR 5 AIH, RL&RSEME S R -5, T
B X E RE A MREBREE N 05072 mg/ A, 4 PTMI
33.82%. SRR M I 5 (32.24%) . K7 B B It
T 5 (28.16%) . H532(20.32%) . R A1 25(19.28%)., FoE
%6 WRREENIR BR, SEHmEEARFHME S PTMI (1)
33.0%, = EE BTk 0B SR 2SR A W (56.3%) F B K
(26.6%)12%) BR8N Y R £ T 58 RS A1 4 0k ) 4
PEAE 2 RGBS YL iP5 i T R R S R
T, A5 DR AR FEOR RS A ARIR, PR EE
25(68.5%) . HA(11.9%) . K" (8.2%) Mk K2 (43.1%)
525(26.0%) . KiT2(19.2%).

x5 BRBMNERFREE

Table 5 Dietary cadmium exposure of residents (adults)

TP HIX O WL R 2022 FERER IS HEEE
R HEAR FRER  JURE GHEAR  HRERE JURE  BHEAR  RRER UK
/g /mg 1% /g /mg /% /g /mg 1%
24 B H 304.6 0.0055  32.24 376 0.0067 44.97 200~300  0.0036~0.0054  35.52
B 287 0.0034  20.32 258 0.0031 20.59 300~500  0.0036~0.0060  35.63
7K Bl B FAfi 65.5 0.0048  28.16 71 0.0052 34.45 40~75 0.0029~0.0055  28.85
IR IR R p 2 19.1 0.0033  19.28
A %%E%ng/}\) 0.5072 0.4492 0.3023~0.5042
N7 A =X
BATHRAL 0.0085 0.0075 0.0050~0.0084
/[mg/(kg * bw)]
5 PTMI H 5350/ % 33.82 29.95 20.16~33.61
AHIFGE RGN 5 5 SR K™ i 45 28 B A o 1 S E A o ST K
ZRR, AR T E RAE A o, AN AL 38.1 g Al & /K= Bl B I b
. a 2323
UK A 27.4 0 LI ISP A kP (AR 0 o s
o i . = R/ DS SN
FASER (R RE | RIS BRAN RO AL | BG4 B ATTEE, H 2 £
TR IETH] 1.4225 mg/ A, 5 PTMI 94.83%. /& D12% 2
=4
HRR R TTRR 70.87%, FUCRAH B ILH 5 (11.50%). 3K & =i S5
S I 1 1T 7 R TSR, R TR A o
== =R ~ REVD YL 0 A
e e, RPN TG Yy, VK R el b 4 THQ=0.2275 THQ (P, )~0.4907

IR SRR AR TR KO R, T E N T A7 4
A 1.39 £5830,

HE 1 ATHL, X 4 REEM THQ<1, H THQ(Py)<l.
IR b, RE ™ Sl B L 43 B DA 7o 2 g 18 | IRt o
SRR | IR 2 SRR S R A AN A AR | R DR
T, fEERECN 0.7903<1, HpMe DR iRl m
THQ 7 0.5601, SEVASKUE, 77 i # 0 & & S e
—E R G Y, (AARHALF

1 AR EE P THQ W

Fig.1 THQ in various types of foods
3 Wit54%Eie

T UG R MR R RILT PTMI, JOKERY)
il b VR A, AR AR R R TTRRE, 15 £ 48 AR
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3 U 0 1 XS, B B A IR O T 4 T
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