\i'\ el

)9
(o)

AR 693 AYY c)La,.i'- ’;“;i‘ J_:\.,LG Gujejbm

www.fsct.modares.ac.ir ‘> Colw

ol 9! SIS @bo g pols dlxo QJ

295 sode e

o3l e Sl eslial b g p il gla Wged s R Sl B )

¥ . . #Y .. 1 \ v
LSJJ’A?"J"‘ fQL.’.)‘fJS|‘6J}>M

Q\J._l_l ‘ulz;j&@m\ b\)‘ oK..:.J]J “)l;;j} J.;-U ‘LS'-'-U"Q @L.,a 9 rj.l& e}_}? -\

Q\J._l_l ‘ulz;j&@m\ b\)‘ oK..:.J]J ‘ul;:j:é _\;-b ‘Lﬁ'l\"\j Gl....o 9 rj.l& 0‘545 -y

Ol g ¢ psn o &ils ( LIAE sl ge ol (S5 (gl Y

oS> Jlae SleMb|
B PN CHRVCH T R PO [ OO [ B W2 P PR g R By o Pl gl gl

S 355 53 GBI ol p3Y cplply 351K S 0Ll Cadha 5 LS Dl S
33l S Sl el pl by 4idls DLl Jaw 5 T S s 5 g i
G b 3 g Ol gbin QeSO ) amis a5l g aSpd 53 IS5 9 e oS
Ni 3 Pb Cr Cd K Sl jlais .3 8 515 w3550 o053 o jia gy il
/0 e/ LN E N /e S A Sl il gl &gl )3
PRECERTIRSREn WY/ E RV N VAL VIR PR VA N RVARAEVAV CRYZES E AVLY
eSS I 3 Il 53 0T Ol o 0S5 e 2 55 (S SIS Ol 0 5L
I o 5 pselS CBEAS aulone iy Al 6681 g1y (EDD) G pas 4155,
e 45 Jlm 3 g by K bzl 4 FAO / WHO b g5 sas Ciy 5 (LOQ) 2>
Slgy G e g D gl s ol 15 LOQ 5 faS (g)ls ime b 40y S
s 6l (EDID) 4y g, O pas 3,50 5 b dswlows Ol Comar (6l oo SLS 5

25 ADL 1 5 b (g 58 b6 sk 8 B e Go b 51 S I3l

\YAA /v 0/\Y ZCJ’L&)J @)U

VYAGNNNA 15y )

oS ol

el e e s S

10.52547 /fsct.19.122.247
DOR: 20.1001.1.20088787.1401.19.122.3.6

a_aria_1443@yahoo.com

Yiv



e g 53 K Sl chle ),

OLes 5 o7 Cnnas

s 5 LT e s e S5 S T i s
i S 3 el odd B dor ¢ gb 50 4 ol gla
e N e s K Sl Ll 55 s Dbl 4
odmie SVUI 3 [V ]l ge LSl St o 351 5o
2o 1y s ol Wl cs FDA) 505 5 lie o)l
ia O pme b op mie WHO 5 sl ol Cilises slalis

IVOTol 05 5 Lasein i8S ol 31, Ll
d&&lyg(AAS)JJ\gkﬁ;ﬂ@J@b = s
Gl Sl Ko Sl e s ) bau S 0 2
Ol Gl Cussdos 5 e b o S Cle 4 s
S Olse 3550 53 G ool B (V1) Wil o et
G 5 PD) e (Cr) 5,5 (Cd) psoosls aile S
s O S cdse 5l Sl ls) o cidiss 15l 5o (N1)
WHO L 5 ol (rond Slme Slacys sdons b s (513
e 41355 O 0l el 558 s aslie/ FAO
«S (ADD) U3 |06 0l35, O pas b 5 Al asl=e (EDI)
anglie Sl ol €1, Yo 0 SU/ cilig Sl Objle Lw g

SRy

\.hu.’:a}J}:‘}o—Y

el 5 4520 5 4 ges (g5l a3lel- VY

oS e Sl halas b A m s 4 e Gl o
5ol b oty Ol Rl Sl el L Sl s
doa (;Lﬂ:ﬁjr‘yul& b (e 5 Ol S 51
2 oS D et g b e e ) 5
o;j@'ﬁp_fow,,u- e o eslinal oy (sla 4 sl
b e a3 Av Glos L Osl 55 ol A e 4 5 45 S
3 e b 813 S O e 5 Casb )y Chl Chls
L e SN E ) b L O 5 0 S
Sl fA Sle 4 b gl s S R il Yoo
ol 0 s 3 8 5 s s V0 glas
%0710 Al G s ke 01 5 % YV sl Sy JS 50
ASleT (sles 53 E53 VYo CBIS Sl ey 5 a5 LT 4
d@h)-\,;‘.s@oiv,,#umm;g,)\fdﬂm&\j@

YEA

dode —\

el G550 5 Dot g S b 5 S (Oryza sativa) o
o S dn e pl S s (550 Ao 3 YV s e 88
5l Olgzr 53 0l S e i geaes ol L]
DTl (FA0) Slasl Cmma 53 S0 slsn 3 age LB
g Ol o e o ol odd asele cpslie BWPVIENLY (,.oJ,J&
o V=S o G as 0 Jpene oM ele s S Olse
335 B e vl a5 et 5 Lol 2l s
Sl e s s e syls ;505 GlaspiS 5l paen (]
Gl Sls 53 o 505 S cpedlS (Sl 03y 4 S Il
Ol Clides 5l o L ilises (gl 508 51 Slo )l G
T8 ]l ol o3l

o | DLl ol 5 o 03 0T adlaie 3 el 28 o
G 4o So3kS gle St I Y| Ss T s 515 56
osb 4 sd o sl kS e ae ol 5o &S SY g
S e ol ;K 5 oo S5 IS o S
i a5 O 5l o s el gla S 51 tuls 4y G b
OLalS L S S B as Ole s (34ate Julp kS
Sl Slac s ol edle 3505 3505 i il o
355 lansy o edlial (g5, S 5 s eolinul Ul
SUL s Sl Sop Il a8 5 bl s Jalse 5 placs
L b CETSTRC IR
AU Lo et 55 b s QL) Sl 48 ol ol
S35 o o o3 S cpsedS [V ]l e el s
SU et Ko D3l 05 ey Ol 4 inis LS
53 Al el s Nephron s yees [Als 55 o il
S A5 e o [8] 355 sl 0 g003lS L il 5o O]
Ll5 e 5 AL 22l as 5 (5508 Slaptopm sl
sUlS pemen s DT das s o5l e L) i WL
S o2 e 53 S B L el (e O3S s 6 SO
Sla el s Gy doS @S Gl S DYk el
2> L e (D) IS5 el oDl DY ol e (oS
o OF (2l Ol e e Lnplail 5 5 ol L
DYl



\i'\wé)‘j)ﬁc\‘\ 092 AYY O)L‘»-«;

Olpl gHE w5 psle ales

Gl @l 3 S 158 o 5 s 35 ol Sl
Syl Gl sl el K el b gl o
Pl ) (Als el osls S iy (sl ke &+ (SD)
0313 QLIS ) g 53 (Shle oln) Sl i 5 (ol
Gl S gas K S (0 i) b b Gollas ol 0
VAR ) Lo e A o sl 3 el Lol
L;\j_bu«jsbouqal.\.ati_».:ﬁﬂézapf); rjf;)i:a
SR WG i Gl gls el pgelS
205 Cd gl 0 VL Gl s o sl iite o S
bl s 1 o gaslS e o S e VLle oS I
S Soml L s L paeenls chile o Sle Vs
(p_f)gp_fbiw,\) Sl cllig Obeslu s lubl
33 0L 5 s VAT el i35 Ol e 31k
= slaas sad s {ﬂsum‘«sm;\; OLES YN Jl
ol 480l e 5lee A 31 5 b 35 Ol 3 sl fes @
L3S l5S s [Tl & lie LS b L ol
Wl 2 03ls a3 b g (Sla 4 sad 53 p el oS
SMde 5 AV Gl Aoy 05 S e L adaly s
reS Olipe 5 fpoims g 0 6 Jl 53 050 (4,0 4 0Y)
4S Ay e Olis anllas cpldzals | (o) £+ 04) Sl
wlice gl 4l .ol (LOQ) (oS a5 j1aS 5 5 b
IV lead o 2ol (Y01 0) OlSas 5 5 0l Low 55
Sedidy w5 OYAE CA) ©pw jlde 0 VG s i
B P S W ARSI
O ol clalec s e il ) Jidr 1S shiles
ol e sl A YL (W G 5 b @) Ladi sl o
el ods 5y S WHO /7 56 5 ol ) glas,lilial b s
Slaassad 53 eld )5S palde 5l Feml sl Hlie oyl
5 (YY) 0L s Mirlohi w5 lasl s, e
Em 0> JSS ol op VL sy (Y00 0) 0, 5 Naseri
TR E S TSP IC SN PRSP S R
LY 57T edalie (VLe

ot st B O e a el s S
Sy g ke sla a3 05,5 5 e eSSl
S sl 0l (ANOVA) Lsbyls 56T s (g 31 il

S 3l 1y ool s 0 Blad Jghoms s ey 2
e o= Y0 V0 el S b s s S Sl 0
Sl Chle (6,8 o3Il gl A s diles &) e 00
(AAS, Spectra 220 FS, ! i o&us 3l K
v e3¥ s S eslic .l Varian, Palo Alto, CA, USA)
P P SO RETN PP WA RO TN
cble Lmerck) st sylikal iy S 5 IS cpeelS
DV]s ag ppmd e
Gk 5l pS 5 e peslS G S Ly, ol
34y G ae sldde 53 S0 I Ik O s Lol
Pates OLES sl ol 5 e b A dslons i Sai
C=*=DC
“BW
a3, Guao 03 04 035 p S-S 2 e S L) EDI

ol 0l J)j"ﬁf,&;.c
& e bl Cug/g)

Sl Ol 03 50 il )3 o5 41355 S 20 DC (g / day )

EDI =

Slids 5 3 Il dww 30) Gy oo é\ﬂﬁé\)"@rﬁ)
(TN Oy s
(oS 5AS V) Ol o3 0 (o S 5kS) 00 035 5L BW

W

bl Jolou—Y-¥

L oSSl polie ki S 513 56T 5,50 5k am s 4 5el ples
sl s s Ol 4 (SD) 5kl il >l
SAUT L Laesls s 58 (oSl 51kl Gl ssil)
e Minitab 1530 o 5 51 eslizal L (ANOVA) Ll
oz oslae o Tukey  Ogesluss S 515 o) 55501V
P = 780 0liabl mla v s Slislol o a5 LB D
A el 0.05

o @\.‘.’3 -y
R S5 s 5 4y iV

sPb Cr Cd) oS w3l s ol anlllas ol s
(5 e 55 7S S o3l b3S e 5 sl sad s> (N



e g 53 K Sl chle ),

OLes 5 o7 Cnnas

Sldlas éﬂq&éuéﬁygﬁpjs MalS s
.[Y~]>ﬁ(Y~\o)Q\)l_§ij5j_¢Ula_w)JaJ._.;¢L_>,a\

.:)::;.q—;é.ﬂ &&é;@&?\g)gﬂﬁé)hdwc;jw
Q_-'-])J ou\__u'u\.;‘gcj_n CU cr)l."v 6[.&@}4 ﬁw@\#w

Table 1 Heavy metal contents in domestics and imported rice types (ug/g dry weight)

Imported

Rice name Number Cd Cr Pb Ni
from
Tarom 20 Domestic 35,6020 0394015  0.95:021"  0.78:0.01°
cultivated
Padideh 20 Pakistan 0.39+0.04* 0.50+0.01% 0.092+0.04%  0.794+0.04°
Taj mahal 20 Pakistan 0.32+0.01* 0.38+0.004* 1.20+0.22f 0.89+0.01f
Aftab 20 Pakistan 0.26+0.00* 0.33+0.02° 1.21+0.01° 0.72+0.03°
Del 20 Pakistan 0.29+0.02% 0.39+0.10° 1.2840.1° 0.42+0.06¢
Mohsen 20 India 0.40+0.03* 0.19+0.10° 0.34+0.04¢ 0.53+0.30°
Tabiat 20 India 0.26+0.09* 0.28+0.20° 0.40+0.18° 0.30+0.04*
Abdalsalam 20 India 0.04+0.008* 0.28+0.20° 0.47+0.06° 0.19+0.01°
Mizban 20 India 0.20+0.01* 0.19+0.10° 0.7+0.09% 0.29+0.15*
LOQ set by FAO/WHO 0.1 1 0.2
National standard of Iran 0.06 0.15

Note: results are means + standard deviation. Means within the same column that have no common letters are
significantly different (p <0.05).
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Table 2 Cadmium and lead concentration in rice grain from various country (unit in pg/g (DW))
Country Sampling Mean of Cd Mean of Pb Reference

China Field 0.08 Cheng et al, 2006

Market 0.05 0.062 Qian et al, 2010

Contaminated site 0.24 Yang et al, 2006

Contaminated site 0.40 3.10 Zeng et al, 2008

Jamaican Market 0.08 Johann et, 2012
Japan Market 0.05 0.002 Shimbo et al, 2001

Korea Household and market 0.04 0.361 Jung et al, 2005
Philippines household 0.02 0.014 Zhang et al, 1998
Sweden market 0.004 Jorhem et al, 2008
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Fig 1 Concentration on heavy metals in different rice samples
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Table 3 Calculated EDI value for different rice types (ug/kg body weight)

Rice name Cd Cr Pb Ni Total amount
Tarom 0.55 0.71 1.74 1.43 443
Padideh 0.71 091 0.17 1.44 3.23
Taj mahal 0.58 0.69 2.20 1.63 5.10
Aftab 0.47 0.60 2.20 1.32 4.59
Del 0.53 0.71 2.34 0.77 435
Mohsen 0.73 0.35 0.62 0.97 2.67
Tabiat 0.47 0.51 0.73 0.55 2.26
Abdalsalam 0.073 0.51 0.86 0.35 1.79
Mizban 0.36 0.34 1.28 0.53 2.51

ADI 1 3.33 3.57 5

Note: estimated daily intake for heavy metals based on WHO/FAO guidelines.
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Fig 2 The EDI of Cr and Ni with allowable limits set
by WHO/FAO (2011)
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Rice is one of the most popular staple food of population. . It can absorb
contaminants and heavy metals from the soil and affect human health..
Therefore it is necessary to have information about the heavy metals in rice and
intake of them by human. Based on this, heavy metals cadmium, chromium,
lead and nickel in rice samples were studied from three sources: Iran, Pakistan,
India and atomic absorption spectrophotometer The amount of heavy metals of
Cd, Cr, Pb and Ni in various rice samples ranged from 0.04+0.008 to
0.40+0.03, 0.19+£0.10 to 0.50+0.0, 0.092+0.04 to 1.28+0.1 and 0.19+0.01 to
0.894+0.01 respectively. The highest total heavy metals was observed in Taj
mahal and the lowest in Abdalsalam. Estimated daily intake (EDI) value was
calculated for different rice types.The concentration of cadmium and lead were
above limit of quantification (LOQ) defined by FAO/WHO except one brand,
whilst the chromium amount was significantly lower than LOQ. From recent
rice consumption data, the estimated daily intakes of toxic compounds were
computed for Iranian population. Estimated daily intake (EDI) for all heavy
metals through imported and domestic cultivated rice consumption was
considerably lower than the ADI.
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