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Research Progress on Health Risk Assessment of Heavy Metals via Consumption of Rice in China
DAI Hong-wen,SONG Xiu-xian, XIN Jun-liang et al

Abstract The heavy metals pollution is one of the problems that arise due to the rapid development of industrialization and urbanization. Rice

(Hunan Institute of Technology , Hengyang, Hunan 421002 )

can easily absorb and accumulate the toxic heavy metal elements. There are potential health risks via consumption of rice polluted by heavy met-
als. By health risk assessment,threats to human caused by heavy metal pollution in rice can be predicted. There are many different health risk as-
sessment methods including estimated daily intake ( EDI) ,target hazard quotient ( TH(Q) ,hazard index (HI) and so on. The exposure parameters

via consumption of rice in parts of china were analyzed.

Key words Health risk assessment; Heavy metals; Rice; Exposure facto

R Lofr

KAKIEAMTHEREFH EEZ—, Rt A &
FR AR R R A YR ELMERITTR, MET
AL FISS AL P 4 , T IERUK R RSS2 4R i5 e H
2" FRE KA 16% 14 H 418 ( £ 2 000 J7 hm®)
WESEGEY . PR E SR A - Y -
N7 BRI ARHE AR, X A A e B 7 A 9 S M, 408 ( CdD)
AT 5| NRIRAT , 0 B UE T IE R b 28 R e e a1 ) 4
(Pb) X JLBER 1 & = AR A, vl 5| 2 B9 | i 1 D
OIEERT  KKESZ R E SR AR5 Y, Af]
BHZESEERNIOKEES B SENENEE, I A
PRAERE AR DRI , KoK T 4 1 g R KU 2 51
A S Tz R,

DRSS BFA b 15 535 Y1) A 3 R A A L 5 VA R XL
BAEHE R4 AL IR R Hop 5 R B A G AR

*1
Table 1 Heavy metal content

T

RIS RIS FEARACH L (FAO) /i 5 T A= 2 41 (WHO)
T, ELHCRANAISCAR B o R EAl 11 o AU DA ey 22
LR 73, 2 XoF 22 B W) e H A R AR T AT RE SR A A A 9
B A AR N R BEAT B PR AL B AL . XU R AiE
TR Al B 5 — B B, JE X RT3 AN BRI E B
MZEE iR . XU PS8 B IR O (Y HE 2B, X R
K R AR KRS JE S o 23 X 3 o ROKR 4 s 1
DR T i B ER VA B TR AT T 2R
1 KAXREEREFHFIAR

AR TH 1 5 5 52 BN [ R 2 000 o s 5 4, i TS L
JIREL B MR 6 S ALK R S Wy P A (Cd) VAT (Pb) (8
(Cr) R (Hg) Ff ( As) 55 542 i 15 ek 1B AR Bl 40 I (R
FFE N BT X e L 98 -t DRI T R oK o 42 Ja 75 e AR Bl ik
13T HAERE, AR 1,

KEBI BRI TARESRESE

of rice in parts of China

Cd Pb Cr As
b THAR BhE  THAR  BhE  THAR  BRE  THAR  BRE ks
Sit;s; Average con- Over stan- Average con- Over stan- Average con- Over stan- Average con- Over stan- Literature
centration  dard rate centration  dard rate centration  dard rate centration  dard rate
mg/kg % mg/kg % mg/ kg % mg/kg %
J"Z:44 Guangdong Province 0.091 6.22 0.013 0.11 gy A1)
##45 Hunan Province 0.280 36.00 0.200 21.00 0.200 39 Tty f 1)
I Guangzhou 0.120 2.50 0.072 7.50 SES =4
M Huizhou 0.074 0.69 0.386 34.03 2.681 34.03 T EF
# % Changshu 0.019 0.70 0.171 29.70 0.292 0 0.199 0 Hang 2%
£ Taizhou 0.224 31.00 2.042  100.00 0.107 0 0.155 0 Fu %1
2% Cixi 0.059 5.40 0.140 16.30 0.130 0 0.100 0 g )

Qian 2"V T 2005—2008 4E4 E AT E Ak E 4R

HE&WH RARAFE AT A (41401368) ;3 d 4 B KA £ 4
R B (2015]J6033) .

WAL (1983 - ), B, ixdmFE A, T, L, AFREY
FE R T RGBT,

2016-08-26

EEEN

KB H

S, RILK K b Cd P, Hg 1 As 1 F 35 & & 4> 51
0.050.0.062.0. 006 1 0. 119 mg/kg, Cd.Pb F1 Hg [ #8475 %
3K 2. 2% 0. 8% 1 0. 4% , As ¥ A H Bl AR, Cheng
AU T IR E KA 6 45 (1) 31 AT KR Cd A1 Ph Fr
H, & PR K Cd il Pb o 7 ¥ 8 & 4 ok 0081 Al



44 %29 #

BHALF  FERXKRELBMERRA G IFEA R 61

0. 114 mg/kg, FARZS MK 4. 1% F1 15.2% , Fu 261 4
THIIAE M AERKAEZ ES BTG Y LT AR IOK
BeE &8, KISk Cd Pb.Cr . Hg, As Ba,Co,Cu Mn FI Ni
SEHAE R A B 0,224 .2, 042.0. 107.,0. 022.0. 155.2. 587,
0.387.4.260.28. 640 #10.761 mg/ke, H:rir Cd.Pb #1 Hg 48
FRESM K9 31. 0% 100% Fi1 15.3% , 330445 F 2012—
2014 AFEXT AR T B Aok Cd AP &b AT TR, B
K Cd A1 Pb (734 35 44351 g 0. 091 Al 0. 013 me/kg,
PR R 6.22% F10.11%

FH AT L, 3R KOK B 43 i 5 e R E A AR, & 3%
B ERREMNE GBI SR HR AR RPN FRE,
BAEERRAESAKPHRBRL, 5B KPE R, A
2O &M FR R T AARIE,
2 KRESERZITM
2.1 E€BSHEANE MHAESESHZEARZIR
K4 R R A BT R Z — AW N H] EDI
(Estimated daily intake) (- e g m AR HEAR i
75 1] DIM ( Daily intake of metal) ™ 5§34 ADID ( Average daily
intake dose) " SR, BARTI R, 6 EDI K FK R E 4
JE A H AR UL, A AT

7V (1)
KH L EDI A AR H BB AEA R (pe/ke) ;IR NHEHER
BEIRKE (kg) ;€ IR 4 )8 & i (mg/kg) s WAB
NP1 (ke) o

T A A DGR G B H B AR PR B bR M, 7
WA B B R VE A B b, R £k Al JECFA (‘The Joint
FAO/WHO Expert Committee on Food Additives, FAO/WHO £&
A I & K2 5L 2%) 1 B B R AR /R B8 A 4t ( Provisional
tolerable daily intake , PTDI) VF g2 BRARE, 40, $% B8 JEC-
FA B9, AR A Cd. As Cu Fll Zn 258 45 J& PTDI {535
0. 83.2. 14.500. 00 F1 1 000. 00 pe/kg™ >, BRI 4§ A% K
1 kefKTEAEM 32 19 4@ Cd.As,Cu I Zn (5 KAE ST 94
0.83.2.14.500 #1000 wg, LIS EDI{E/NF PTDI {f, W]
A 4 JR f B UK /)N s #5 EDI KT PTDI AR, R HIIOK
AR R . Qian 251 I T 4 & it i P 7 8
AT A E 8 MERER AR H SR H AL, K Cd,
Hg Fl As 1) % H 4% A& 70 Bl 43 %1024 0. 10 ~0.23.0. 021 ~
0.051 F10.43 ~1.01 pne/kg, BME T PTDI A, #5540
WL ARAE KK Cd 15 4 HAT sl 22 5, IOk Cd (4
AHBEAE R 0.3 ~0.91 pe/ke, 5 PTDI{E K 36% ~109% ,5&
B BEE I RORAFFEEZE RO HE XU, . Hang 251 BF5¢ & 1
B AT A OK Cr Cu Zn Cd Hg F1 As 194 HERA
A4 2.0.26.7.132.8.0.1.0. 1 F1 1.4 pg/ke, i JLE K
REHEEAR R 1.8.23.3.115.7.0.1.0. 1 F1 1.2 pg/ke,
HPTAGE EDIEIA/NT PTDIAE, 2 W] i B I ROKIE
SRR A4
2.2 BRBERVEEESR/ERHE HIREHE R TH

(Target hazard quotient) , HFR H A5 & % F , /& FH K PEAS £ 1
ST L B B — T R AR KU, UG S A 5 2
54 (Reference dose,RfD) [ HLAEFE R G4 fa B85
HI(Hazard index) 2 HIR R IR Z Fh & )8 HARfEH Rz
RT3 IO o HE KT 1 Fr R AR S 4

JERT AN EAG VS AE Y f e KR THQ Fn HI 3 A =X
mr.
EF x ED x EDI
THO == T4 (2)
HI = 3 (T,0), (3)

A, EF g NRE R #2010 (d/a) ;s ED O % 85 15 28 I [H)
(a) ;RfD WZ% 54 (ng/kg) 5 TA D9 AR hE 1 5 55 (9 - 1
IRFI]

RD R Z:% R hE, T B B A AR, 76 55 Fr T
YEH K Z K USEPA (US Environmental Protection Agency , 3
EFRE AR ) A A, W Cd As Cr Cu Ni Fl Zn %
H4E RD H % kK 1.0,0. 3,3.0,40. 0,20. 0 F
300.0 pe/kg™ o Qian 257 4 [ A KK T 4 il XL
Wbt T 9PAL, R LA E AR THQ E34/hF 1, iR
KX AR R B 2205 5 Cd Fl Pb BV AE & . Hang
2 S BT ROK T R A KU BEA T T VA%, 2 B Cd \Pb
il Cu FFATE SR THQ (EI4/NT 1 BUAE N R LEE (1)
HIAEZ 08 1.726 A1 1,523, KT 1, R 48 i i Kok
B W BT B PR AR AR . Cao 267 ST 744
ST & A b ROK 43 g R XURS: AT 17 1Al , A 91
Cu.Zn Pb Cr.Hg Ml Cd S BAE &R0 THQ (HE/MF 1,0
6 SR EE A fEFERECHI R 0.757 4238 T 1, RWLF
FEVEAE M ROK T 4 e XU
2.3 EREBRSH RESHCEHRIR AL O REE
B MER S AEFE (RS Fad) S,
TS AAREESEABNEES R RBRSHE
fERRE XU PRA P ) = R AR SEREHE , 55 4 fa R XU PEAYG
o BT TR R i A b A AR - RV OCR
AIREFIF R 72 S HOAR i va PE E e e B R XL
RrTAG S R T £ . S ) O A% Y L AR A
[ BRSE R AT T IS A RS R B SR TN, X
RSB T N BUR R HRN SFBMIE TAE & 24
(9 T L E R R AT e 5 S0 DT AR 5 XU DAk 1 v
PEJT R T Ty EEER

H T, FR [ 7E 5 48 2 68 2807 e WA —Ehnifiak T
RS2 | 3 40 4 T SR UG A A o0 T AR %) TR
TEHE A H B4 RS AR EDI Fl BFrfa®E 240 THQ 755
HERE IOk IR CFIATE WAB FIF-Y¥ A s 5 A 2
B RSO A SCERGE , B Ge T T R RS b X R i
BRI ES B RESE MR 2 7, FRERA S H &
TR FOK R IR H RIS RE WAB {55351k 323 ~425 g il
55.9 ~62.7 kg, e RAES 3 e/ MERY 1.3 Al 1A%, 1EFR
R AR E R OK G IR 55 S 4000 F &l i g R A 2



62

BAR AL F

2016 £

8 SRR WAB AT A S SR B RS
FARG IR R, [ A VR 22 4y - 105 FF JAR 5

MiR2E . 25 EITR, TR N [RL X 1 4 i 2R 58 S 802 A
R, tif 2 B2 AR (R bR, B <G At e IXURS DA i At rh 1B

TR, L RE S| FHAE SR H X s 20 b X A BERL, BT b X ) RS N BEATLPEREAR , DT ™ F 5% ) o 4 S {5 XU
ZRVE B AT AN EB SO A R URFH A PEHERER M RRLAE, B, i — 208 &R E E ISR &
MR ER R, X AT RE A0 T R g KU PEAG 45 R E R &R RS S Ebr s I B A3t hia .
F2 RESSHMRIEHRDSIERAKREEEERZSH
Table 2 Exposure factors of heavy metal via consumption of rice in parts of China and other countries
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Table 4 Effects of frozen treatment on chlorpyrifos residue and pro-

cessing factors
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