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Table 1  Variation of Cd>Zn and Se contents of the 91 samples

Cd Zn Se
KA/ (mg kg ) 1.235 30.166 0.111
Fo/Mi/ (mgekg ') 0.003 8.320 0.004
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fRME%/ (mg kg ) 0.156 3.060 0.019
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Fig-1 Distribution of observations of Cd> Zn and Se contents

of the samples

120

KM Cd 2 B s i R oK 2 S ™ S A0 (B RURS

A Se ¥t N AL = 2E . (BX ARSI 6k Se 1Y 4
WHEZ T M Se i BT M, L 3-3%0 M RE ST Se & &
KE T 0.06 mg/kg B9 B Y IA Se & &, R B KOk o
9676 (B i A7 AE Bk Se 1] 5L, 171 H: 28 60 By RE i Se & REAIE
T 0.02 mg/kg. JR™HE B Se. & IR KK, A Se FEN
B 12.4~20.7 vg/d, BLBAG T [ 8 37 th 2 A B H 3
Se SN 50~200 ty, B Se S BRI 4 A KOKRE I &
FH AR S A3 Se BEN BARILAE T HF 5 J5 th S e 0
BAFALB BN E 40 vy, FG, & E i XK 0] #5147
FElk Se A1, #5 HUE KoK A3 Se MNP WA .

P EE R SEERE AN HEANSY & & 300~
500 g, AKX EHIF Zn By IRy 30200 sy A
RHRK AR H B BYAEANR Zn 2 1.4~2.3 mg, i (KT
H R Zn SN AR 15 mgt™ ™, Ll Zn S B EEH
BERR S Zn B9 NI AR BN B AL 2.7~4.5 mg, W]
T KAAFR Zn AREW RN TR, TN AW T T,
2.2 KK Cd.Zn Se EEMXER

FAFER T CdZn,Se STERBIAMAE R RILE 2, Kk
Cd &85 Cd/Zn(Cd &8 /2n &) BB FMIEME, & Cd &
B KK Cd/Zn WA R, M RESE AR B B E
HARBBIFE T AR Cd 4B K G RF R Zn 25 B 1 S
B A Cd AbFR 5 K FBFFRLRY Zn & BAE TR A Cd A HEfY , X 32
AHKAE 7E W W Cd /Y 8] B X Zn TR WA HE R YE A . Simmons
000y FR I KR W T 15 Ye i 3 P Y KRS 5 K kAT
Xt 48R T KFERFRI Cd Zn WCHI 22 5. KFBFPRLAY Zn
ErEIFRBE T IE Cd Zn YRR IR s (R A K A

008 [
0.06 |

=)

N

3 004 J=0.0605x + 0.0006

R*=09766
0.02 ----------------------------
0.00 - ;
00 05 10 15

Cd& #/(mgkg™)
—emem R HICUZ0 M S (0.015)
0.008 [

0.006 |

Se/Zn

0.004 -
»=0.065x + 0.00003

0.002 R=0918

1 I

0.00 0.05 0.10 0.15
Sed #/(mgkg")

0.000

B2 KKHZHCAEE5 Cd/Zn Se 85 Se/Zn %R
Fig-2 Correlation of Cd content with Cd/Zn, Se content with

Se/Zn of the rice samples



2008 4 2 A

WRMELL 2 PR AT TP KOK P Cd Zn Se A & & K H BRI

Feb, 2008

SR T RERLNAR R L Zn BB RE AR R 35 3R B KRB R R
Mz Cd B R HEFR Zn B9 M, 1020 itk Kok o Cd/Zn
S FE 0-015, X & B Cd & @ AR IR 5 Cd/Zn R
—E 5. Chaney ZU 5, frdeh Cd MW EREEARHE S Cd
S BAT X M HIEH e T3 Cd/Zn,

KK Se & 5 Se/Zn BAFAE BF IEAM K, KR K
FEAEMRIL Se (4 [RIBT S Zn F A 2 7] L A, (K 1 Se/Zn ) 42
. A RN AR th 2 I L i AR Se 15 R K TRL
H Zn SRR, Bk Kk Se Zn SRR ERIT
TKFBRT Se Zn WIS ) 5 Bk 1 3 ] RE X FE K HP Se Zn B[R] 45
TS 3 IR 3
2.3 FERFHLAKAF Cd.Zn Se BERMER

BEIRKKAE LG 44 ASBEERAN A7 ASHIK 20 1%t 7 Fif
FOKH Cd Zn . Se & EIFFTHIT (£ 2), MKFIREKH Cd &
BT 53 51k (0-17-£0.20)mg/ kg F1(0.0740.04)mg/ kg,
AR 2K R 1168590701 61,1996, ok Cd & BB B
e TR H K AR /IME 73 AR OK Y 5.3 F1 9.7 £, 35X
FHTRIK A Cd & B BE P H A 5 b 5 28 AL B B oK TR K,
AR VSR B S [ R Y KRS RS K X L3P Cd 1Y
FLERE S ARl > bk > A, e s b T |
S 3Erf iy 46 4SRN 39 ASEERIK R R Cd & & 45 R I
UK FERE K K BEFRE KA Cd & 237 TR R K R AR R 355 4
fyCd SR RS F MR ., )8 %R AU &
VEFARBUEII ST T 5275 Ye iy K AN ZEAT S5 9 CdLCu Pb Y
I3 A RAETETERS S5 R R IAKF 52 Cd . Cu Pb EE AR A 4,
B, TEAEPI T REN, YK cd &+
TEEA S, FHL Hkd cd & REs TEATRSHER
FEREEtIE L,

PER TR AR AY Se & & B3 5 THEK, Se &AMk
P9 £ PRI 2R 1T T A 4 ) EL DA R SRR 1 B BN
FEAS TP, BmX e EA S RA SR TTER
M) Se & E KB FEFR T, Mk b Se & i TR T
REEHEARSRERE AR, AR KT Zn S EEE B
EEF . KKAEKAIAR R Cd.Se & X RITHH—LHF

12 A4~ Cd FEAREE A 11 A g Rl K A & T A R AR AR L
A, [ I Cd/Zn @& T 0.015 A RE S 4 JoklR (36 3) , X & BHD
DK B4 fet JERE IR B 378 R T K Tt HE DABR PR KRR o B e
HFET,

3 & ®»

1) 3 4x B A B KK FR 29 100 B b Cd & B
bR ARG Re D 15 HH X S IORETE Cd 28 MK, il Rk
4 Zn Se & 538 0 1 AN REW 2 H H G R K.

2) KK Cd BB Cd/Zn Z 1] Se & 5 Se/Zn 2
e B A IEAROG, Fokh Zn B B3R AR T Cd AN
Se. 1026 f B3 KK Cd/Zn 8 HYEE UG 5 11 0-015,

SYMIPR AR Zn & BIRH BEFE R (HAIKF Cd.Se
SR E TR, HIKRFE S b Cd A T 7 2 B XU R R ok
o FLE 3 R RIOK 4 Cd S 2 4 RS S AR 2
References (S E LMk ) :

[1] CHANG A C. PAN Genxing: PAGE A L. et al- Development human

®2 MEKKHERD Cd Zn FSe EEMTUTEREmg kg |

Table 2 Variation of Cd: Zn and Se contents of the two types of rice grains

BES  n#E A R/ME O HEERRERE FREAK K

cd  0.232  0.003  0.07-£0.04p 61.19
WA Zn 30.166  8.320  14.8643.65, 24.55

Se  0.106 0.006 0.023-0.016h 69.57

cd  1.235  0.020  0.1740.20, 116.85
Mk zn o 21,177 11,192 15.964:2.304 14.40

Se  0.111  0.004  0.034+0.019 56. 84

T ab RRERBEEAN(p=0.01),

R3 FERKP Cd FBR Cd/7n BIRESY T
Table 3 Frequency distribution of the samples with Cd

content and Cd/Zn exceeding the guideline values

K FEASEL Cd HARAE (C0.20 mg kg )

Cd/Zn 1BAFZ(>0.015)

b T 2%(1) 0
Mk 47 23%(11) 19%(9)
it 9l 13%(12) 10%(9)

(2]

[3]

[4]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

TE: 5 BT BRI FEA L,

health — related chemical guidelines for reclaimed water and sewage
sludge applications in agriculture [EB/OL]- [2007-09-26]. http://
www - envisci - ucr - edu/ downloads/ chang / WHO-report - pdf -
DUDKA S, MILLER W P- Accumulation of potentially toxic elements in
plants and their transfer to human chain[J]- J Emiron Sci and Health,
19998, 84(4), 681-708.
CAO Renlin(g{iﬂi) » JIA Xiaokui (7 HE%%), ZHANG Jianshun (5K
BN ) - Study on the controlling cadmium pollution in rice soil [J]-
Farming and Forestry in Tianjin (RERMBH ). 1999, 12(6),
12-17.
REEVES P G, CHANEY R L- Marginal nutritional status of zinc, iron,
and calcium increases cadmium retention in the duodenum and other or-
gans of rats fed rice —based diets[J]- Emironmental Research, 2004,
96, 311-322.
CHANEY R L, REEVES P G RYAN J A. et al- An improved under-
standing of soil Cd risk to humans and low cost methods to phytoextract
Cd from contaminated soils to prevent soil Cd risks [J]- Biometals,
2004, 17, 549-553.
HU Qiuhui (# FK#% ). PAN Genxing (¥R %), AN Xinxin (% 3%
Jik)s et al- Effect of Se —enriched tea on antioxidative function of rat
[J1- Journal of Tea Science (Z5MFl2#), 2001, 21(1), 44-47.
JIANG Chuan({L)11); WANG Jinying( F4:3%), XIE Dongrong(iff %
%%)- Research on the importance of selenium to human and selenium
nutrition of rice[J]- Rice and Wheat Technology in Fujian (1&EFEZ
B4), 2005, 23(1), 36-38.
WANG Kairong ( E&FL5 ), GONG Huiqun ( FEEB). Comparative
studies on the difference of the uptake and redistribution of environmen-
tal Cd by two genic rice[J]- Agro — emironmental Protection (&l PR
BRI, 1996, 15(4), 145-149, 176.
GONG Weiqun(ZEf1i##) . PAN Genxing (&%) - Issues of Cd up-
take and the potential health risk of rice production sector of China[J]-
Science & Technology Review (FHHF-4%), 2006, 24(5), 43-47.
LI Zhengwen (25 1E. 3 ), ZHANG Yanling (348 % ), PAN Genxing
(IBHE2L) s et al- Grain contents of Cd, Cu and Se by 57 rice culti~
vars and the risk significance for human dietary uptake [J ]-
Emironmental Science (ﬂ:iﬁﬂ'?) , 2003, 24(3) . 112-115.
LU Rukun(%ﬁﬂﬂfi) - The methods of soil and agricultural chemistry
analysis (TR AL 53 BT 7712 ) [M]- Beijing: China Agricul-
ture Science and Technology Press, 2000, 205-226.
Chinese Nutrition Society ( 1 [E & #2423 ). The Chinese dietary
reference intakes (FEERERERZSHWMANE)[M]. Bei-

121



Vol-8 No-1

8B LW

[13]

(1]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

jing: China Light Industry Press, 2000, 207-208.
GAO Liang(=%2)» XIA Rongji (5 HE) . Zinc nutrition and crop
harest (FERE IR 5EWFEU) [M]- Tianjin: Tianjin Technology
Translation Publisher, 1993, 19-20.
GONG Weiqun (2B B¥) . Cd uptake by hybrid rice and Cd — Zn
correlation in grains in two paddy soils — interactive effect of soil type
and cultivars (723K FEXS L3 Cd BRI SHFFRL Zn TR — £
B E A ZE B 520 ) [D]- Nanjing: Nanjing Agricultural Univer-
sity» 2006.
ZHOU Qixing( /5 &), WU Yanyu(Z#E ). XIONG Xiarzhe (f€
SE¥1) - Compound pollution of Cd and Zn and its ecological effect on
rice plant[J]- Chinese Journal of Applied Ecology (N EEB*
), 1994, 5(4), 438-441.
SIMMONS R W, PONGSAKUL P, CHANEY R L; et al- The relative
exclusion of zinc and iron from rice grain in relation to rice grain cad-
mium as compared to soybean: Implications for human health [J]-
Plant and Soil, 2003, 257, 163-170.
CHANEY R L, ANGLE J S. MCINTOSH M S et al- Using hyper —
accumulator plants to phytoextract soil Ni and Cd[J]- Z Naturforsch,
2005, 60¢, 190-198.
LIU Qin( X #h) - Influences of application of phosphate fertilizer and
selenium in paddy soil on absorption of selenium. calcium, zinc and
sulphur in rice[J]- Microelement Science of Guangdong (] R &
JCERE), 2003, 10(3), 20-24.
WANG Jinying ( £4:%), JIANG Chuan (YL.)Il), ZHENG Jingui
(&%) - Study on the effect of Se and Zn fertilizer on rice field and
mineral nutrition in brown rice [J]- Chinese Agricultural Science
Bulletin (PR EEER) - 2006, 22(2) , 207-210.
LI Kunquan ($il‘f1 ), LIU Jianguo ( XEE), LU Xiaolong ( 5N
), et al- Uptake and distribution of cadmium in different rice culti-
vars[J]- Journal of Agro-Emironment Science (4% ¥F 35 B} 2 2
). 2003, 22(5), 529-532.
DIAO Weiping ( - 4 ¥ ). Genotypic differences on cadmium
accumulation in rice plants ( Oryza sativa L-) and the mechanisms
(KFEAN [ ik [R] 280 08 e AR B8 4 1) 22 5 e AL #F%%) [D ]
Hangzhou : Zhejiang University, 2002.
YANG Jurong(#% /&5 ). CHA Yan(##). LIU Hong(XI#L)- The
distribution and chemical forms of Cd. Cu and Pb in polluted seeds
[J1- China Emironmental Science (9 [E ¥ 35} =), 1999, 19
(6) . 500-504.
XU Jialin (5 AK)» BAO Ziping (#1 7). YANG Jurong (4 &
%), et al- Chemical forms of Pb, Cd and Cu in crops[J]- Chinese
Journal of Applied Ecology (I FA=75%4iR), 1991, 2(3). 244-
248.
WANG Genqing( EARPK) - A study on differences between grain pro-
tein and amino acid content in different rice varieties [J]- Acta
Agriculturae Borealt — Sinica (fedb e 2£4R) . 1991, 6(2), 7-12.
ZHANG Wenju (3K 3% ). QING Guoping (7 [E ) - Selenium and
human health[J]- Emironment and Health (¥ 35 5{#RE), 1994, 22
(8). 47.
TAN Zhouci () - Study on application of selenium (Se) in rice
II'. The effect of Se on increasing resistance and improving the setting
character of rice seeding[J]- Acta Sci Nat Univ Norm Hunan (i
AR 1 B2 4R ) . 1995, 18(1) , 5861
TAN Zhouci (¥ J&®). CHEN Ping (F4°F-). CHEN Jiaqin (/%
1), et al- Applied research of Se on rice lll. Research of influence
on rice  production and quality of Se content of background and Se fer-
tilizer application[J]- Acta Sci Nat Univ Norm Hunan (FEIETE K
S RBLEER) . 1997, 20(3), 62-65.
PANG Qianlin (JE#2#K) - Rice overview [J]- China Rice (7 [E F
k), 2004(3), 44-47.

Cds Zn and Se content of the polished rice
samples from some Chinese open markets and
their relevance to food safety

ZHEN Yanhong: CHENG Yan-jun, PAN Genxing, LI Lian-qing

(Institute of Resources: Ecosystem and Environment of Agriculture,
Nanjing Agricultural University > Nanjing 210095, China)

Abstract: This paper is aimed at reporting its investigation over the
content of heavy metals in different sorts of rice so far available on the
Chinese markets by sampling 91 sorts of rice including 47 of Japonica
and 44 of Indica- The motive of our research is closely related to the
health hazards due to food exposure for Chinese people- It is well
known that rice has been a predominant diet source in our country -
The samples of ours have just been randomly chosen from some open
markets over China in 2005. Their respective content rates of Cd, Zn
and Se are then determined by using atomic absorption spectrometry
(AAS) and atomic fluorescence spectrometry (AFS) individually with
the mutual relationship among these elements analyzed- The results of
our investigation show that about 10% of the samples had a Cd con-
tent beyond the State Food Security Standards (0-2 mg 'kgil) » while
70%5 of the above samples is likely to exert potential health hazards
due to the exposure of Cd if the Ry D ( USEPA, 2000) value is taken
as a reference- In addition, the content levels of Zn and Se in the
rice samples prove generally rather low. failing to meet the health
need regulation through the reqular dietary intake- On the other
hand: it is found from our research that there indeed exists positive
correlation between the content of Cd and that of Zn. as well as be-
tween Se content and that of Zn ratio, which indicates a slight accu~
mulation of Zn in relation to Cd and Se- However. on the whole,
90% of the rice samples has a lower Cd/Zn ratio than the critical
value of 0.015 proposed by the American standard- In addition,
samples with high Cd content may not be necessarily beyond the requ-
lar high Cd/Zn ratio- The fact is that the rice samples of Indica may
imply much higher Cd and Se content level than that of Japonica,
with the former suggesting a far higher Cd exposure hazard than the
latter- Therefore, the present research can be used as a valuable ref-
erence to further studies for the potential effects of the toxic heavy
metal content in rice on the human health as well as their relation to
the soil-crop~food security -
Key words: agro-environment safety ; polished rice: health risk
agro~product market; Cd; Zn; Se
CLC number. X836 Document code ; A
Article ID. 1009-6094(2008)01-0119-04



