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Abstract

Introduction: Today ascertaining the healthiness of rice and providing healthy rice seeds
are of prime importance. In these days we need to know about food health and establish a
safe system of production. But unfortunately, wrong agricultural practices yield undesirable
results. Therefore, this study aimed to investigate the amount of rice contamination in the main
samples and ratoon.

Materials and Methods: This paper concerns the biological effects of pollution on whole rice
seeds and investigates two types of rice, namely ratoon and main grain with Atomic Absorption
Spectroscopy technique. Also we analyzed the measured parameters using ANOVA for mean
comparison in SPSS using DUNCAN tests.

Results: Accumulation of heavy metals (Cd, Cr, Ni, Hg, Pb, and As) in the rice grain is
reported at different levels. The investigation confirmed that the level of heavy metals in ratoon
grain is higher than in main grains. For example, the accumulation of Ni, Pb, and Cd respectively
were equal to 0.7 0.18, and 0.072 mg/kg in ratoon grains, and they were higher than FAO/WHO
and ISIRI limits for the allowed heavy metals values in rice.

Conclusion: According to the findings, unlike the conception of the public, ratoon grain is
polluted more than the main grain. Therefore, since rice is the staple food of a large human
population, it is extremely important to prevent heavy metal absorption, making it safe for
consumption.

Keywords: Heavy metals, Rice seeds, Cd, As, Ni, Pb, Cr, Hg

(*Corresponding Author) Naser Mohammadian roshan, Department of food science and Technology, Lahijan branch, Islamic Azad
University, Lahijan, Iran.  Emial: Nmroshan71@yahoo.com


https://jps.ajaums.ac.ir/article-1-196-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-02-22 ]

ol ol sgy 9 Sub g eole elzo

19A <93 &l cpad s lg> Jlw

Oy 9 hol Goaigni 33 T 3 Al (FOPIT (5l o omai g (w3
':E:'YL'JJ:}) QL“M ij Mas C,JJJA 4.AL<.@.A

Q‘;’\ «ulz.,,a\! ij‘ :bT cmlb quy .,\>\‘5 u&_i..)& GLV& E) (A}J& ojjf )
Ol eOlomaaY (ol 13T ol&sls OlmaaY A5 sl 3= (65 5LES wdigo 0 S T

oS>

4

53 55 K S 4y S5 JT 6 pm 55 chacn |85 15 0l e ot s 51 (855 i i 1 457 ol ) doutio
DS g 13 53 8 Ol Do 47 ol g sl cOLdl Oy K 316 01513 (o T s 4 53
4 S 30T Blod 5154l ool 5 0515 gui e i1 53 5 g go (30T Ol (S 0310 (s 2 4 Geiows o 1 552
SO S PRI P PSP K T
u,etiaﬁuﬂ,;QT‘,@,A;,.JLS,'L”;LAU.@“.L;%@‘:u‘\s;@\ﬂlg,éﬁum,m:u_,zg),av,a
S5 LT 0 ga3T 51 ks 48 5 o515 La g 53 3 g g K DB AAS 31 Ol s i ot 1 osliz
s o3linl (LT s 5 4 25 S ol (68 05100 (61 55

e SIS 0,8 or (/VY 5 NAGIY) 5 4.0 515 g1 w5 33 0en3lS 5 0o ¢ JSG 310 e O e lidly
Oy i gas 3352 g0 S 318 Ol jun piomats 9 Sl 038 5 glond 3 yIiliusl 53 0 a5 OT Of jun g 03
A oot o odaliie (gl gme DL 55 5K Sl 4 bk god S5 T a3 51 5 diloe i Lol 4 god 4 v
Ll 13 Ol O (51 FAOWHO 5,1l G Kain 5 il 5, Jases b5 b5 jlows dom 3 45 a5 93

ol 52 4 s G 5V (ST 500 53 0515 78 sm ) od OV 3 6T S Lol S5l G 106 5t
il SESU b Lol slad gl 51 0Ll O (gl g azils Hl 3

.QM; ‘wiﬁﬂu ‘j:ﬂ coj.?b ‘G;J{ (Sl soilg

‘&twit{@;ﬁ;;;hﬂyd;@ua,yw\);w\a,u
Ly 3 8 pole Gl (V) Sl od sy 5 05 S
BRI PRGNV el il ys s 4zl Ol ol
Lel 5 Shas 3 Ioestl (Ol sl 5 042 cadS S) K
3l G2l 5 a0 s Ogmen 55158 5 Ce yos
o S 56 e LB il 53 Ol e (V) 5 s I |
e sl e 6l Sler il Oleslu 5 Ol ol e s 1kl s
2 (o535 SiS) 051 0 (7)ol 0l (sl i 5 il

éﬁgwéﬁ#jd,égj\o\}\&:}mﬁdw

o0
o gn Ol bli 51 5 53 i (Sl Gl gladle s
03 O )l 5 A 5 55 Gl 5505 01 G e ol [2alS
Sl 30T Jurmas 30 51 (S S oL o S T
ool ST sl ol Jal i e OF b oS ol o
b g o SIS 5 o S| n ol (o5 s S
23 S gn Wy e OF o 5 ok e i 4y (o s
Er S S GBS el G2 s bS5 8

) 05 Sl o 31 i 50 b Bblis ol 55 55

Ol lamaaY (odlal 5131 sl (Oloead Al s el (955508 wkign 058 cirdiss Chdemms ol (J st ooy 53%)

Nmroshan71@yahoo.com : s I .


https://jps.ajaums.ac.ir/article-1-196-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-02-22 ]

0l g Glol slwsigas 53 203 6315 GS3gIT l jao (i 9 a2

< gy Ybdezo juol g lus Culsas swlSgo

Sl S5l a3l s 5 Er s Al g edls £ 8
T ls s ol i ails dsad 55 4 5035 auny) Ol g
S Su orlde 53 el sl el ol (G o 05515
s s S g5l g aa gy S yedis S bl as
35 ol 4 Gl il me 3 ls Cmlee myje e AR ses s
(it 3 (Fwd D) 52 4 B 503503 9 A il g <
a3 nl ol s i Jae oKl e 1L )
T 52 5 43 0 Jleasl o 53 (SUls Ogel el 5
1238 il VY 03,58PSS il e 5 LI SEY 5o BslaiSls
Slata, 3l OlilesT ol plas 3 dads sal (53lu e3lal  glate o
S Bt ol eslizad O 5l 55kl e Olesle ol s
5SS s 5y ge sladils 50 Jai s s Slisbesl rlgg;‘
o g b B 51 S S (g S eI (g e
% 305 (6l 03l 3l L o3l Jlinl oK Lo 3T AAS o]
CHTEY.VAS &‘g&@n%ﬁc@b}\eb%‘thMJ
e b gy 4 S o3Il B sed 3 5 e K
Chle g Seslul gl VL s b sesle sy K ool ol
sl 1 3 4 503 5l (6 e b Ll Ol s (Sl 55 ols
(PO b o ool s ol Sy g 40 555 50 e oS
Lasl

B bl (Sle anslis gl pandlas ol 53
MalS 7 b ho 3 O mhaw 53 Sl KPS IR
ol Slibosl 5 bl S fmen 5 A3 oslizal sl
o3latl YV 03,5SPSS asl 5l 5 b Sy o JI ST 50l
5315 olslas Bl J 2S5 S 5 a5 5 g0 glads gl s S
e OLES (S SIls ke i 51 by 4 s J s
] a3 bajled b pols Sl amen 5 (VJs0)

Lile G130 Ao 3l 0 50aslS ol Sl 55 (U5 228 Lol
Cano Sl 5 sl 0l 0S|y Sy Jaes 93 oy s 5k 4 8
@.?JA,_JS)ﬁ&b&uwhjs.wljlbjyﬂd‘ﬁbw
S yiee 07 W3 al3dl 555 oS, O e 5 sl 505 500
s gl U sl 0t 0L o 0555 5l ey JS6 O
Lol sl SO ulad LIS o 318 (655 5 5 0
(et SS es] A3l o 3t S ST () s
i 3 et i bl SLalie Ol g0 il Sl
3 sl oWl gk DA (e sy Sl ioean
S| b gl ge (25058 o e ) 5 (o (Sole 5 e
oo g Ol (13 Ul 63 33 Ao i i S o 512
Lol e s sl O 3 0ol e SU bt s
A5Le ks LD 531 (6 sl 4 b A gl s DLl 3 s
(e 5 S5 g a8 s il s e S (laeS
S o iyl A 5 il 5055 503 S S ¢ B G5 2 s

ol s i gy 53 PlaS S & (g e 05 (0) 33 5 o
S b olad s 5 O o el Vet o oS
(59,5 s Sl omtd OISl g il ol 6 g
SISl (w3 ¢ 955 (6 S (GAS ( Jho A 5 ((glos 55 (Sloas
S S SemS 555 5 S35 e (S Sl Sas
53 gl (2Ll o Al on 5 5 S 5 5aS AL Ll 5 o0 5
I Rl BN 3 IS 3 0 g5 8 Ol 2810685 ol
2 Sei g s Shas 058 Gl Sl (5555 Wl oS Slds S
Olsen smypp Slily )3 Gl ) Ll el 0lys 15 5 5 gl

.A;;LT:,,J@g\}u@.L,Lp\);,,:béﬁumwﬁ;;jﬂ

b w9y 9 3lg0

i s 4 adi god (S I I 51 (ol 552 5 0531, g2 o d 28D a3l 3550 sl sless il sls 4o =) J sk

Hg As cr Pb Ni df b
e\ YARE O OF AR SV R o PE Y A RS Y e
N NN o NRY: N NS oe¥e ¢ U

JARPYAN JW\&AJJ)!:@M%JS@*/”


https://jps.ajaums.ac.ir/article-1-196-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-02-22 ]

1A <93 6lous cpad s lg> Jlw

plas L3 LS o S Sl il plae VT (Seis faos
Olas PTDD) &35, 5 (Ll azdls mazsd Ll Ol 53 s
S S Sl e eVl Gy, Jeos BB 2l s
Ol gl (dl anidls reasd DL O 53 jes rLQJ)J Ll
a2 S B sz 2550 4505 53 3 MBSl g G b Sl S
Saia 54l s, Jems Rl s Olsee 2l shie 4l
L 32 051 5 bl g 4l 6500 5 e (K 38
3345 105 8 aslie 5 oy p olilinl 53 0T 0l s A
L@@olpﬁjalj,)w&uag)ahjsﬁ
03 (ST 5 05 s ) S Sl 3l3 0l (¢ 805101 O 0
o Olsn S sb e balos gy iy (Jool 4 5l 510 51,5 40500
53 0 e A 51O 815 5 ol & gel 53 a Sia 5 4l

(F o) (V& ) ilae 5wl 310kl

ol il S 9 S jul s pole alzo >

(Y Jsdor) b 4 S 515 anslin 590 SOls 05031 Ao p3 0
N3 s s 5m D158 (aled SBLE Dl se 5 05 Slasls yas 3
o peand = 5 Olsae L O 51y 5 ool €15 sl 55 j3 a S

el ol sl s lilal s Wl
Sl Oljee 8 5 4485 s edalln 558 bl sl e 5L
Ol & el 051 g gm0 3 o3l 5 o (S5 310
L e Lol il o VL 3 Ikl 55 5k pl ol s
ﬁzg‘gﬂalﬁwolyéul:@jk:)j,ad.i\m.
310kl oy e O ol 5 VU Ly 5 55 ol & 5e5 5o

ilge SU st DLl Oy 81yt 5 ke ead 3 0352 0 sl

PTDI 4 PTWI 4wsls
JB 3l s Ol PTWD  Sata Jooss LB 3l s Ol

o5 0 Jle| CE" 22 o5l RPS]] bl okd 2b5,0 3558 ol b pKin polis (80ke aglio ¥ J gt

Hg As cr cd Pb Ni oK jolis
be/+ YTV be/ereryeQV be/Y¥Y Cr/ ¥V AREE br/VAY ol
br/aYee be/vers\os be/¥es be/vFAvs ab+/\V&V ar/sesv 05l 0
a/\0ne asYeerss a) a) ar/Yoes ab+/$ e J s

.J.‘.:M:}MﬁOc\aﬂ)sd)\:@nd‘)&:}\dl)b;)ws_éjfb_:\.,\:—\;}):.wja):

0,072 . =
.0
0.044 G005

0.02 0.02

i

ME/kg sl gy 4k igas o Calle o) e

0.0001 0-0001 .02
: M

o5

W mg/kg oSl g Al dis BBl Ol Wt

551l 53 WOT 0d el Ao 5 Ol b O 5515 5 ol W13 503 93 53 4B B 51 w5590 DI poled ChalS Ol e dyli - IS


https://jps.ajaums.ac.ir/article-1-196-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-02-22 ]

0l g Glol slwsigas 53 203 6315 GS3gIT l jao (i 9 a2

< gy Ybdezo juol g lus Culsas swlSgo

31l b T aglin 5 05515 5 ool &5 905 93 o I35 (Kiin 5 41355 o0 Ol ppe ) 2 ¥ s

PTWI 5 lait! PTDI 5 Jxlul PTWI (ng/kg weight/kg) PTDI (ng/kg weight/kg)
(ug/kg weight/kg) (ug/kg weight/kg) 05, ol KPP ol
YO Y/# Y/ \/0¥ oYY oYY g
\% \ +/AYY +/0f Y'Y AV rfa;ls
¥/4 A% UARRR S UARRR S UAEERV UAEERVA 0 g
'O \7A YOV YOV Y dd oaYE RS
Yo 0 WAYN V/YAN V/YAY /YAY J
YY/© Y/Y Y/AO Y/ A /00 /¥¥ NJS

eMWﬁJ&j\QbL)L&Q\L&\éﬁd)@?'}bébbﬁ)u
03 el el adlas 55 .(VF) 55 i WHO/FAO- L
Sle oS A (S0l o ol S s il 6l
eolas 31 5V r.:.o;lsj O 8ol (6 S5l glaclals
G 26,3 s 53.(10) 3 FAO/WHO Lo 5 o (puns
Slad sas 55 v.,o:lSQl'aLéQbJJjLa Ql:wlc',ﬂﬁ MJLSQAE.U«
U;WLPW’)*FAO°MMJ"J‘JNL‘CJJ
Sk G e S1a= 5l NG Lo s Ve ssds 50 ol Suis
Sl anslis (VF) Sl 03 3 WHOIFAO Lo 5 ol 4 35
Gy ol (eamad 5 Sl FAO/WHO 51kl s 5 S
A 3 g Ge b 3 ST (Sada Uz oS 51 0L el
sl WHO/FAO ahows 55 0 slgiis PTWI  Sids (5 2o s
;)’\Sc\.lm);mﬁ;\s;,léﬁ: op g 55 axllls o Gl
J;YL;%M«.&EAG}JLJAJ)Juﬁd‘ﬁﬁ)obfjbu
CMJM)l}:ﬁ)})‘f&S@Mw)f&L&ﬁLw)J))Wb
C""?yt‘&w)éjud“fﬁjs}iéu’j&)ij“MT
S Aades 53.(1V) il ealgiy 3l 5 xS caadls

S5 om 9 Som
23357 0 gy g o S5l e B2 S5k
ol e 4 e o ST 5 0 1 51 8 O 4 s
O e @ alie oeslS 5 e (IS SIS 305 (6 2 Ol
93 55 5l QLA O 551 4 gas Ha Ty el et 3 Il
oS IS 5 a0, 5 (Saia Sl 3 Ol e 4 Aads OLES 4 503
35 g e 350 0l 31 bl OT oo B 0l e 5
35754 2l w051 g ased 3 2V Lo s IS0 5 e
Ol Dl (gl o Ll gie 5lAde - an aS(+/Y ppm) o3ls olast
A 51051 g e 03 5 e DBl AL SU B L
035 s p s 4 10 asle SYL(SIRI-/NOPPM) 3,k
Olsen b 0l oS alols 5 051, 5 ool €303 53 o p3lin
0SO85 Lo 4o 0T 03 50 Cuodlan (611 il g2 el
Ao 51051 4 gas 53 eealS Sl e S S o3l s (A) AL
0 (5 oS 031l slie Lilas 2EL(ISIRIS/+#PPM) o1 5l il
o 3 8 L Ol e oS 51 0L 5 ST g0 S
p"’k{ﬁ}@ﬁﬁﬁ@w]}uwiﬂﬂ}ﬁﬁiﬁﬁﬁ
Slamdlas 53.(8) ddlos 2eS 5 3 lulal d> 51 505 0 OLSS
Al Ol 538 Il o I 55 Sl Gl 2 S50
e Ol Sl s Slees lide cplaS s 5158 VW0 mg/kg b
L;u@'ﬂw)ﬁ«sdajpgﬁ.(\~)J“:L,:AWH0/FAOJ%;QT
Ol oo 4 A 03ls OLES 28 S plasl Sl ol o 5 Jo )15 (s
S Ol J o b aglie 5o Sl ol 5 s sls o s


https://jps.ajaums.ac.ir/article-1-196-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-02-22 ]

1A <93 6lous cpad s lg> Jlw

O e Ll amme S Jalse s 5 olS Dl pat
b SliS s e oo wland slas S 5 OLSE ]
b ladbibony (oo Glen 5 B a0 I 230 Sla 0 dile
ol sl (g, SeIul.(08) dies Skt ST Llse
00 & S O 51 4500 a8 515 OLES Jra gy ol asdllas 5 50
S Jol b 2l 513 g pes gl 5 S s d s ol
051, oS 3 ol chale a5 (g olie STsls Olas sy ol
2 Llazls (S50 Sl i b o3 VG o sllas a
3y90 Jeol oS Cils s o U jolie opl 45 05 e ol
O tls 1 5 05l Ay 0553 3 s 45 S 513 (6 a8 4
oS 03 1 sl se 511 ol os S Sl O 51 6lS L s
cilizen J g ool anls Aile plaiate 4 Ol st o s
o e 30 el s Sl b St Lyl e oLl o Jaul
L iSasl «pislile 5l sy (o olizal (BT 185 0 gor (228

S yed olal s S

S1008 9 LS
oDl 33T oSS g g (5,513 2l S e b
03,5 p oee 5Ll 310 s 5 s 5 0o s Ao OlrmaaY > 5

3131 sl pmen 3 3131 oK1 (55,5l 5 sl o

Asleie Sls a8 5 SIS W05 ged

References

1- Morekian R, Rezaee E, Azadbakht L, Mirlohi M. Cooking
elements affecting on heavy metal concentration in rice. J
Health Syst ResNutrition supplement;2013[Persian]

2-  Chino M. “The amount of heavy metal derived from domestic
sources in Japan, ” Water Air Soil Pollut. 1991; 57: 829-36.

3- Institute of standard and industrial research of iran 16722
1st. ed

4- Ziarati P, Moslehisahd M. Determination of Heavy Metals
(Cd, Pb, Ni) in Iranian and Imported Rice Consumed in
Tehran. lIranian Journal of Nutrition Sciences & Food
Technology. 2017; Vol, 12, No. 2. [Persian]

5- Malakootian M, Khashi Z. Heavy metals contamination of
drinking water supplies in southeastern villages of Rafsanjan

ol il S 9 S jul s pole alzo >

S el Ghla 0T St 3 6 gr Clale ooy 51 5155
23 @ S ran Gl leser Wls, e Olge oS sl 0L
oger ShLE o (9)ls e (Stad s oS 0SS 508
so e SRl L S gla eyl ol s g o 5 S o
Sl 4l a4 55 L OVA) 510 ol Byl 0 5 S
WOl s 3,008 @ a5 b 5 035 (e gy oo olis |
5 03l sl () Ll (3120 oy slaS1 (555 i
035 IS (uueslS (S 1) oK 3l S Wisls a8
s BB S 4 S 3 (G 5 (S s (e
$525WaS Y pavms 5 OLS € St 5 b 5l e iy e
St 3 I3k ey alaly S 4y e LT Ly Jiae
bn Sl 09) s g 0laLS s ol clale
2 b gls OB s 51 5L Wl g S IS
Sl ol Glas S Sl Sl ealinal 5 S o
Ll (08) il S gleS 505 ool shine a S 513
S D15k Ol s 5 (65,558 55 Sl sl Ila
o DLl 5 ol 5 ols 5153l Sk 5ol sl
als ol o s S ol oz es Il el Sl )8 5l els
SLai S 45 2505 sy Sls dalpd immen Lsde o
S S5 a5 ez wodar oUls 3 OlalS il
S 5 gien padia o 5 pds Al aa b6l sl Dl
°\:§°J¢>f=cg)=-ili>'=ﬁ6u¢-"ma-w)-’ S s g

chﬁ-Lgkg.:f;wLiagfduuj\szﬁjéalijdﬂ\fél}—

plain: survey of arsenic, cadmium, lead and copper. Journal
of health in the field. 2014; Vo2. 1, No. 1. [Persian]

6- Jahed G, Zazoli M. Cadmium and lead contents in rice
(Oryza sativa) in the North of Iran. Int. J Agr. Biol. 2005;
6:1026—1029. [Persian]

7- Ziarati P, Moslehisahd M. Determination of Heavy Metals
(Cd, Pb, Ni) in Iranian and Imported Rice Consumed in
Tehran. lIranian Journal of Nutrition Sciences & Food
Technology. 2014; 12 (2):97-104. [Persian]

8- Codex Alimentarius commission, 2001. Codex Standard:
Standard for food grade salt. CX STAN150- Amend. 2-2001;.
Codex Alimentarius Commission. Rome, Italy: Joint FAO/
WHO Food Standards Programs; 2001.


https://jps.ajaums.ac.ir/article-1-196-en.html

[ Downloaded from jps.ajaums.ac.ir on 2026-02-22 ]

05l 9 ol ldesges 55 @ 63ls GS39IT Gl juo (i g

< gy Ybdezo juol g lus Culsas swlSgo

O-

10-

Institute of standard and industrial research of iran 9266 1st.
ed

Zazooli MA, Bandpei AM, Ebrahimi M, lzanloo H.
Investigation of Cadmium and Lead contents in Iranian
rice cultivated in Babol Region. Asian Journal of Chemistry.
2010; 22(2):1369-76. [Persian]

Ziarati P, Arbabi S, Arbabi-Bidgoli S. Determination of lead
and cadmium concentration in rice samples of agricultural
areas in Gillan-Iran. Int. J. Farm &Alli. Sci. 2013;2(11):268-
271. [Persian]

Kolahkaj M, Battaleblooie S, Amanipoor H, Modabberi S.
Study of Arsenic Accumulation in Rice and its Exposure
Dose in Residents of Meydavood Area, Khoozestan
Province. ijhe, 2017; 9 (4):537-544. [Persian]

Shokrzadeh M, Paran-Davaji M, Shaki F. Study of the
Amount of Pb, Cd and Cr in Imported Indian Rice to Iran
and Tarom rice Produced in the Province of Golestan. J

14-

15-

16-

17-

Mazandaran Univ Med Sci. 2014; 23 (109):115-12. [Persian]
Shokrzadeh M, Rokni M, Galstvan. Lead, Cadmium, and
Chromium Concentrations in Irrigation Supply of/and Tarom
Rice in Central Cities of Mazandaran Province-lran. J
Mazandaran Univ Med Sci. 2013; 23(98): 234-24. [Persian]
Zazouli M, Shokrzadeh M, Izanloo H, Fathi S. Cadmium
content in rice and its daily intake in Ghaemshahr region
of Iran. Afr. J Biotechnol. 2008;7 (20): 3686-3689. [Persian]
RezaiTabar S, Esmaili Sari A, Bahrami Far N. Investigation
of mercury concentration in soil and most cultured rice of
Mazandaran province and most consumed imported rice
and assess potential health risk. FSCT. 2015;13 (53):25-32.
[Persian]

Zarcinas BA, Pongsakul P, McLaughlin MJ, Cozens G.
Heavy metals in soils and crops in Southeast Asia, Thailand.
Environ Geochem Health. 2004; 26(4): 359-71.


https://jps.ajaums.ac.ir/article-1-196-en.html
http://www.tcpdf.org

