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Contents and Health Risk Assessment of Cadmium in Milled Rice in Fujian Province

TU Jie—feng'?, LIU Lan—-ying'?, LUO Qin"?, CHEN Han-zhen'?, WU Yun—qing?, CHEN Wei-wei'?, SONG Yong-kang'?, HUANG Wei'?,
YAO Qing—hua'?

(1.Central Laboratory, Fujian Academy of Agricultural Science, Fuzhou 350003, China; 2.Institute for Agricultural Standards and Testing
Technology, Fujian Academy of Agricultural Science, Fuzhou 350003, China)

Abstract: Cadmium(Cd) accumulated in milled rice has adversely affected human health. Here we collected 1458 rice samples from Fujian
Province in 2013 to investigate the health risk caused by Cd in milled rice. Cadmium concentrations in rice samples were measured using
graphite furnace atomic absorption spectrometer( GF=AAS ). The metal pollution in milled rice was evaluated by single factor pollution in—
dex, and the metal health risk was assessed by nonparametric probability method. Cadmium concentrations in all samples ranged from 0.001
to 1.158 mg-kg™, in which only 5% of the samples contained Cd exceeding the China Health Standards for Food (0.2 mg-kg™). The hazard
quotient( HQ ) of the health risk was 1.34, 1.87 and 3.56 for 95%, 97.5% and 99.5% exposure, respectively, all greater than 1, indicating
the potential risk of Cd pollution. Moreover, late —season rice had higher Cd absorption than early and mid—season rice did. The present
study suggests that the accumulation of Cd in milled rice is a potential health risk to consumers of some areas in Fujian Province. Considering
the potential health risk, it is necessary to implement yearly monitoring of Cd contamination in milled rice in Fujian Province.

Keywords: milled rice; cadmium; contamination distribution; health risk assessment; Fujian Province
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Figure 1 Planting area and yields of different rice varieties in

Fujian in 2012
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Table 1 Contents of Cd in rice reference material

Cd/mg-kg™ S A o S .
FRMEMI I Reference material g kg S Avera?le value/  FRIUfE(H Slanda}ld value/
1 2 3 4 5 mg-kg mg-kg
GBW10010 0.084 0.085 0.087 0.088 0.084 0.086+0.002 0.087+0.005
GBW10045 0.193 0.185 0.186 0.188 0.184 0.187+0.004 0.190+0.020
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Table 2 Parameters for probability model of Cd in rice samples

325k Calculation Parameters BUHE Value R Source
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RN EF/d-a”! 350 USEPA Zg
SERRAERE ED/a 70 USEPA Zg
SR AT/ 70 USEPA %"
SEXIRE BW/kg 60 Singh %512
T AT 2R A PTMImg-kg'- 1™ 0.025 B 25

HOQ 34918 i 51.95% . 97.5%F1 99.5% 5 B i
SSAERAEFRIEA T 3B,
1.5 gL R

X F Origin Pro9.0 1 Crystal Ball 24 #E 17 5 P8
G5 HT , [ 5E BRH 6 B el

2 HER55H

2.1 BARPEEENSHBR

1458 KA i B SRR 25 2R (/8] 2) B Rk
HRER IR B R 100%,  FITINRE & B4R 7 w3 Fl7E
0.001~1.158 mg-kg™ Z [0], 3 H 2 S A WA . AR
P (R PTG Qe BR AR 1) (GB 2762—2012), Kok
R <0.2 mg-kg™™, XF BEIEL 2 A A ECHE WT A, P g
R I FER AR A B A B AR 2R 1 AR 74 3 4
FEan & s N IR AR E . H ] L, A A Rk R
TR SR GRS R R R R AR I RDOK AR
HTE e RN S-S DX, O R e R R (E
KB T 1.158 mg-kg™, A FREARER) 6 15,
22 FEXRPEEERIVEBIRTN

R LT Monte Carlo #4145 AR f) Crystal Ball %
A X6 A 3] B R KB 3 B AR U Rl A 7 R 3 0 A 40
AL BRI 3 R, B AR AP AL bR IR R
FRD 2R I REARAEL, A5 M A AR AR F R A 53 A L 8]
FOARAR S (R, T IR

HE 3 A AR AT IR I K b B R i o it

12 o
10+

0.8

mg kg™

]@0.6-
LﬁgOA-

0.2

0
0 200 400 600 800 1000 1200 1400 1600

EATiREs
2 BAERTERIESS

Figure 2 Distribution of Cd contents in rice samples
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Figure 4 Index of cadmium pollution in rice samples

BALIR Y5 YA KA B S B R 5 2 F
&IRiE Y. NE 4 0T LUE I s ORI PLIELE
Y K ZHCH S B E#/NT 1, WTE 95% 97.5% 1
99.5% e % & 51 B 1) PLAEAR KT 1, Uk BHAhAE X3
HETARRZ RN T EEBIGY, 3 HZm5 Y
AR 5% 724 .

23 BAPELERENEEZITME

Z MR 2 IS, FIFEET Monte Carlo
B Crystal Ball ZOEXTREK 4R CDI A 1541,
SERUNE S PR

tEERA RK PR CDL SIS R R i R
BROKH Y CDIEI{E S 1.04E-02 mg-kg™'+ /7,
t iz B0 6.06E 03 mg ke - A 71,95% 97.5% Al

5 BRIEAREEMESHER
Figure 5 Probability distribution of CDI for cadmium

in rice samples

99.5% f= Z& FE AV S4B A CDI 43518 3.36E-02 mg -
kg ', 4.68E-02 .8.91E-02 mg-kg™- ] ', ¥4FE K
B CDI 5 FAO/WHO £ S S e i & K& 0L 2>
(JECFA)HEFERER PTMI(F 2)H1 7 LA, R BLE N &
FREAKERE, REKHERN CDI FE4s R 250 H 4K
ERE/NT PTMI, {HH 5 2 5 A 5 Y 22 5 e 4 2o
HAR PTMI,
2.4 BABPESERHOEE R ITRE

1E CDI Zp Ay LAt |, >R Crystal Ball {45
Pl & ARKRE B AE BRI HQ MR/,
gERANE 6 Fis .

FEOK 4RI HQ BHUZE R s A A oK h 4
HQ B F31H R 4.18E-01, {7 5y 2.43E-01, &5 2
AL 95% .97.5%F1 99.5% | HIHQ {H43 51 1.34,
1.87 11 3.56,, & 3 ¥ A H /- 50 HQ ik T T4
T, & PR R KR A HQ B AEL R 250 Ak
ERE N 1, PRI AR YR RS (8 AR A R K FR AR I
SO NP A RS (), AELRE K R ) oo 2R S

10,000 Trials Frequency View 9,950 Displaved
BEFEKRER RS
012 - 1200
010 -— 1000
= il
= 0,08 —| 800 3
2 [99.5%=3.56E+00 2
2 005 H07.5%=1.87E+00] &0 3
x ]] 95%=1.34E+00 2
0.04 - 400
Median=2.43E-01
0.02 - ‘[ 200
o.00p-| . 7 T T . L
0.00E+00 7.00E-01 1.40E+00 210E+00 2.80E+00 3.50E+00
| JEEEES Certainty: [100.00 % 4 [Exz%

B 6 fEKAIEXMREITMEER

Figure 6 Result of risk assessment of cadmium in rice samples
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Table 3 Percentiles of CDI and HQ of cadmium in rice samples

FTAMREC Percentile TVPRBERL CDV e o o
mg -k
10% 1.59E-03 6.38E-02
20% 2.51E-03 1.01E-01
30% 3.50E-03 1.40E-01
40% 4.64E-03 1.86E-01
50% 6.06E-03 2.43E-01
60% 7.90E-03 3.16E-01
70% 1.05E-02 4.19E-01
80% 1.46E-02 5.83E-01
90% 2.30E-02 9.21E-01
100% 4.05E-01 1.62E+01
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Table 4 HQ and risk probability of cadmium in different season

rice samples

B %L Percentiles IR\ W22
Category 95% 97.5% 99.5%  Risk probability
A 9.82E-01  1.38E+00  2.63E+00 4.84%
T 1.34E+00  1.87E+00  3.52E+00 8.61%
WG 1.63E+00  2.17E+00  3.88E+00 13.04%
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