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Abstract

tonomous Prefecture, and to discuss the rice safety of local residents. [ Method ] Eighty samples were obtained randomly from markets of Yan-

(1. Shenyang Academy of Environmental Sciences, Shenyang, Liaoning
[ Objective ] To evaluate the contents and health risk assessment of lead and cadmium in rice from markets of Yanhian Korean Au-

bian eight cities. Lead and cadmium concentrations in rice samples were measured using graphite furnace atomic absorption spectrometer( GF-
AAS). The metal pollution in rice was evaluated by single factor pollution index, and the metal health risk was assessed by exposure model.
[ Result] The concentrations of Pb and Cd in market rice were 0. 13 and 0. 04 mg/kg, respectively, in which 10% of the samples contained
Pb exceeding the China Health Standards for Food (0.2 mg/kg). There were certain proportions of rice samples were contaminated by Pb
form Dunhua, Antu, Helong, Longjing and Tumen Cities. The hazard quotients ( HQ) of the health risk were all less than 1, indicating there
were no potential health risk of Pb and Cd pollution to residents in Yanbian. [ Conclusion] The Pb pollution exists but Cd pollution does not
appear in rice from markets of Yanbian Korean Autonomous Prefecture. The accumulation of Pb and Cd in market rice is not a significant

health risk to consumers of Yanbian Korean Autonomous Prefecture.
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Table 1 Parameters for evaluation model of rice samples
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Fig.1 Contents of Pb and Cd in market rice from Yanbian Korean Autonomous Prefecture
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Table 2 Single factor pollution indexes and grade proportions in mar-

ket rice samples from Yanbian Korean Autonomous Prefec-

ture
W% PI {75 Range of PI lyn=A T 5
Region - cd Excellent Alert  Polluted
% % %
Hfk Dunhua  0.30 ~0.75 0.05 ~0.40 50 40 10
2% Antu 0.35~1.60 0.14 ~0.35 20 40 20
HifE Helong  0.30 ~1.05 0.05 ~0.25 30 50 20
FH: Longjing 0.65 ~1.05 0.05 ~0.40 0 80 20
FETE Yanji 0.10~0.90 0.06 ~0.40 80 20 0
7EiH Wangqing 0.25 ~0.80 0.04 ~0.30 40 60 0
{7 Tumen  0.25 ~1.00 0.05~0.25 40 50 10
¥4 Hunchun 0.40 ~0.90 0.04 ~0.30 30 70 0
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Table 3 CDI and HQ values of Pb and Cd of market rice samples

from Yanbian Korean Autonomous Prefecture

Hi1[X. CDI//mg/ (kg - H) HQ

Region Pb cd Pb cd
0k Dunhua  1.28 x107>  5.35x107°  1.28x107" 2.14x10°"
2218 Antu 1.81x107* 4.48x107° 1.81x107" 1.79x10""
FiJg Helong  1.58 107>  2.84x107° 1.58x107" 1.14x107"
JeIt Longjing  1.75x107>  4.48x107° 1.75x10™" 1.79x10"
FEE Yanji 8.62x107° 4.48x107° 8.62x107> 1.79x10""
VETS Wangging 1.26 x107>  3.27x107°  1.26x10™" 1.31x10""
BT Tumen  1.36 x107> 2.73x107° 1.36x10™" 1.09x10""
F54% Hunchun  1.56 x107>  3.17x107° 1.56x10™" 1.27x10""

3 Higsitig

KRN R BRI 25— AR AR, B AR ™ i i A
R3S R AAR 1.2 Fn 7 A JR A 5 60% 9 A
HRSAKF ™S R E SRS A FBUKRIE R
KE SR, 7R T EAE K B TS AT B R DA

R, KA PR e AR AR AR AT DL B
RYGCEEALRGIE IR T S5 ek AR 2= i e A4
A, R4

IZBIFFENS SIE 1 50 I A IR N A X (A 2 TR

Je et SR TEW TR ) BT RS T R A

iz R FI5 JAs BOL AT RK 4 )8 Ph AT Cd 175 e

M, I RS R R HE 528 Ph A Cd R A R B XU i

TV 0 BRGSO A LT 45 C 153

(BB 4w Ph {5 4%, 4 20 M J R i R oK B8 A 19 8 42 )

Ph Cd R 2o SR 5 f 7. B 5 AT 45 X1

] R ) T < K- A B A i XU, Al rh v ZR B DX R

KT A5
JUEZWTE PR 48 Ph I Cd SHIE 1 M S B i B

ANKE ) 8 e 3 B R 4 B A SRR K S SR A7 A

it 8 LU T — FTH 6 R UG B L

MO RIEER F AN 4 TS e fe AT RS

S 30k

[1] Food and Agriculture Organization of the United Nations(FAO). FAO sta-
tistical yearbook 2014 ; Asia and the Pacific food and agriculture[ EB/OL].
[2016 —01 —12]. http ://www. fao. org/3/a —i3590e. pdf.

[2] PATRA M,BHOWMIK N,BANDOPADHYAY B, et al. Comparison of mer-
cury,lead and arsenic with respect to genotoxic effects on plant systems
and the development of genetic tolerance[ J]. Environ Exp Bot,2004,52.
199 -233.

[3] FRHER, SKIERE WG, 5. MoREREkrR - 55 58 R SR BB S
SIS PRRIRLA S [ 1] AR EDKFERR: 2005 (19) 273 -279.

[4] 5. HHE T3 - KIERGENERE DTN N E S8 S5 54
X[ D] dbst: EBIAER AR, 2014,

[5] AR AR AT T A 30 fr bt 44 B SR B it s LR i
GB2762—2012[ S . dbst: FRERAE A, 2012,

[6] BRIRHE. PREE 385 M. dbnt Rl R, 2005 :522.

[7] AR NSRRI, 4.2 A 5 G M AR : NY,/ T398—
2000 S]. s FhE bRk, 2000.

[8] USEPA. Risk assessment guidance for superfund ,vol. I; Human health eval-
uation manual (Part A) :EPA 540/1 —89/002[ R]. Washington,D. C. :En-
vioronmental Protection Agency,1989:35 —52.

[9] FREE(RIHD. thEAREREE ST M. et P EERT R,
2013.

[10] USEPA. Exposure factors handbook : EPA 540/1 —89/002[ R]. US Envior-
onmental Protection Agency, Office of Research and Development, USE-
PA,1997:104 - 126.

[11] The joint FAO/WHO Expert Committee on Food Additives. WHO Techni-
cal Report Series No. 930. Evaluation of certain food additives and con-
taminants| R ]. Geneva; WHO ,2011.

[12] FAO/WHO. Safety evaluation of certain food additives and contaminants
(Sevnenty-third report of the Joint FAO/WHO Expert Committee on Food
Additives ) [ R]. WHO Technical Report Series,No. 64 ,2011.

[13] sk, AR, R, AREDKREA: =i SRS R [T ].
PR RS, 2002(4) 133 -39,

[14] FEEZRGE. i 2015 G481 5[ EB/OL]. [2016 -01 -08].
hitp ://www. stats. gov. cn/tjsj/ndsj/2010/ indexch. htm.

[15] YANG Q W,LAN C Y,WANG H B, et al. Cadmium in soil-rice system
and health risk associated with the use of untreated mining wastewater for
irrigation in Lechang,China[ J]. Agirc Water Manag,, 2006,84 ;147 —152.

[16] COEN N,MOTHERSTILL C,KADHIM M. Heavy metals of relevance to
human health induce genomic instability [ J ]. J Pathol, 2001, 195.
293 —-299.

[17] $rg. HEFOK E SR KT MR XSS D] B st B
Ll keF,2012.



