DOI: 10.22122/jhsr.v14i1.3105 Vesnu Publications

O pa0 TNy ST 3 30 A S g1 551 39 St Al 98 iy 31 (w99

‘ol jaant a3 ¢ ae oD euS  Sussens dabld

FETAL

213 3 s Ol (e o 0 OT 51 o e (slaes 5T 5 5 i p dle (o148 3lse 51 OT JUisl OGH o7 ol ()6 4 56 Sl a5 (SO A S 51 ST idodkho
S 5 AT S 53 4 Sim b 36 5 5100 5 Olehol o 93 5l 0ds 655T par (B e by oz €500 53 A S 51 ST Olin g il aalllas plonil 51 Coa
25 (S 29T Sl 5 VL Gls Slad gos 53 e 5181 O 5n 2018 )

Sy oy 35 Sod g A OBl esle alal Sa) 4 (sl g ged dn g 10 8 el d Jol gy 5 e i RS ST sl Y0 R cnl 3 T
31 oslizal b baosls s £ eslizad (ELISA) enzyme-linked immunosorbent assay s, ¢ meS 51 ST 015 roni g 1255 515 OT g (glos 45 48 5 (20T
258 )15 Jdow 54525 5,50 Tukey s ANOVA (sl 5T

3 ST oKl 5 05 55 p S0 OV U o S SIS CBle a3 gdes isls O ) A oS SIS 4 (ST (s 3500 kel s Ve BBl
3y ol sl sl 5 ST Ol 5 5L @bo;,u),»“r,?ﬁ C.,f,;t; VY o dls slagmin o 3 ST T c,.ﬂm,pfﬁ C;;wmviv\«
PR sy 4 el 3,8 51 (8 53 S5 0) O sl sl arsloil e g eks i Slawe S o 31 iy e S 53 L S 51 ST ke (P < /00)
dzbls ¢S 05y Sl p 58 (ST S Sy S 4 ST By 4 okd ay gy sladiges 5 (P <0/00) sls 0L Sy e 53 1 A S 1S O e

[ Downloaded from hsr.mui.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.17352363.1397.14.1.3.3 ]

[ DOI: 10.22122/jhsr.v14i1.3105 ]

i 35T 5 Lo 3 VEIYE 5 WV/YY C 5 glaS 5 KT Sdmy )3 2alS Ol (P <072 0)

5B g il (B e ol IS 55 S B as el O ST bl pses Cdle il ) 0 GBM}A;A}STW}A#T@:A{@E Rt V]

505 6t Sb S a5 b aglin s 2T iy g5

Sy ol b A S 518 (S 5 S ST (S0

AYAY ool pllas Cliyios dlons o Apao gy GBEI 3 0 A S 931,81 3 SOy Wl )8 (80 51 w0558 odliaes] ((BeilS Sde cabls oo tgls

\WAVAND (ol 'C_)\:

$)ome LB it ol 9 GLSIL Sl (Slgyds Jole g conl 00
LOIV=VF) 20 oo adlid (ylusl 5 (glS

ke oz Sl el (sloygiS 09 & oyguS I (6 b 13 782
e 45 b 839500 sled & p330 Bpan (558U > (e (sloog)S
Ol 2 @ Wl Bce 295 e el g Wl (5531 20 VP
0SB yan (pemd)loz Olgis 4 Glpl g Cunl 0l (51 Soks Vo F
Sy ke Cliig ) (V) A0) 3580 Cguie Gl ) @ S)Hi
SEran sy | P B i & wlues (ba)iS M by
OreS 1ST (S50 B W Sl iz 9 a3 oo S |y ]
(00 V) ol 035 155 gyl ol Lausgs 015 s oo S 51 5V

el Shblse 5 (Sl Jpls VLS a3 @y Coenl 4 2295 L
e B Lyl aalllas (EAS G yne I pa) 5 S lS]
Spann Gl 5 B Gl jl aiges 1 53 S ST (Sogll cunis

WA e b

F=Ve (V) VF

A0/ Y/Y dlas CbL s

doudo

393> ) ol J5Nge 0iy L (L8 ansl cdplie Lapp S 5osile
Gl bl 3 1 i) Mmoot §) e 5 il oe (g V-
4l oylagS 9l S FSile (295 A S STV F) gy sl
P iz @B SBUS S (B 35 3]y o8 Gl (YT S 5l o 3o

(FV) 2930 355 o> SThgs g (S Slse 59, 2 comghie] 5
Py oo Ui ol 5o 3ibe (slaodyglh g zup (ogad 4 e
S 5 ) 48 | S o i) I ylasl i oy A\ ppuS 1,1 Jlis]
Ol €8y )l dlen 5l (2138 Sl g laanlid pl > (YL cunglie
S S g3, Ol Sl e le dy e WS 5eSGle ol (A=Y ) L ad
Ol cdbw (gl slogdly y-las (S5l 9 Sibge SonS gigigen]
Al alil Byl TA S 15T el 2 ogMe (1) 35 0 ogumo
anadb ol 3 hglbyw Jele lgis 4 YB 0g)5 53 by lisios

el eoliho) ool (K53 pole slEtls (I ol 5 4y 0aSlS (e mlio g psls 05,5 wad)) Lelis)S -
ol colao! (ool (S5 pols olSls (e pole s i 01Kl ( lis wlio 5 pols 09,5 5 (e el Eligiow 3550 i) Ll S Y

Email: golnoush.madani@gmail.com

S P98 1 gdun o g3

WAY e /Y 0)les NF o /oD pllss liuioss b

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3105
mailto:golnoush.madani@gmail.com
http://dx.doi.org/10.22122/jhsr.v14i1.3105
https://dorl.net/dor/20.1001.1.17352363.1397.14.1.3.3
http://hsr.mui.ac.ir/article-1-1007-fa.html

[ Downloaded from hsr.mui.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.17352363.1397.14.1.3.3 ]

[ DOI: 10.22122/jhsr.v14i1.3105 ]

e 3 b 35y L Jobro g ySea Voo by Y ) g )See 00
28,5 )18 oolitl 3)50 ygesl > Saly 2 gl oyl ) g See 01

o 30 Slagip nodgll | el gty @ oy Al pslate
5455 oy 4 el p3Y (liee § Sad olyod 4y @y p)5 100 5 00,5 s
e GIST g G 41 (55508 T ko 48T g o b iy IS
sk dm 933, S e p3 g aso gl O Jlade b g oS (S4S 4 95 0
23 55 5o 38 oolitol 3590 O 1 93 65 g £ )5 5SS Il 41 Jgone
3 ot 9 29800 il s Ol Glise 0 @ AT gy 20 &8 o
By 5 &l Sl oyt sile 4 93,5 0 3 @ Byan o ) 40
T PBrman Seod Olie g g9 «Bg)k Sy ploj dbea I lapadls S
A5 gy ey 99 3 Sl g

S, 5) ELISA e S jl oS 3181 oo iom o c g
Sl Lo Jolxe 5l yidg Suo B 13,5 ooliul (aila [EUroproxima
sbaassal g (e o pSHL Ve 90 ¥ N /0 YO) A S 5]
A a8l LacSaly a0 )-S5 90 50 SO a9l (slym 03 o3Lal
olyod 4y 45 oL 5T Jglmo 2l S0 Y 9 8595558 w3l 525,50 YO
s bglio ) 13,8 6Lol Saly b 4y 0 0 Jluyl ELISA 8
A VY gled paads oo oas d g bale a il s Cie 4 uelj
L s 5 45,5 5 WacSaly g 5 (635 S S, 53 01,8 Ll
Saly ;2 dn g g Ko Voo ey dls o )3 05 00 gaiitnd BL L
daldl 5 00 )5 (oS Al S Ll gled j0 4 gdd Ve e &y g A8l
P od g b Blol Saly pn 4 oaiS igie Jobox I yidg)See V-
40,5 <515 ELISA Reader olSiws b jiogil Yo+

il 3 4y g plS cladlisal ey (Soo] e dslio cpn
3 3 (65 = 28T g ()b —(J31) oy S (e auslic gl s ANOVA
Y+ a5 s SPSS I3 3le, 5 55 Laodly .as oslar—ul TUKeY (gl
Jds 9 4025 5 )90 (VErsion 20, IBM Corporation, Armonk, NY')

A5 a5 e ) e () xe paw g 4P < [0 88 )3

sty

oSilee o uf)?—” 03930 g (Y30 390 A S $1ST 5 g p0lde (ggl>
Gl o 03 L Y Jada )3 0 sladises

2 dmel> 3 pyspe Sty 098 (g gy 5,3k ) 00D @i @
5 plosl Jlais] 55390 uaS 1,81 e inls

Lagdy,

b slagy ) o] slel a5 351 o = ivog g5 ) ol i,
ol adllae sl sl yo ol LS5 ool 5 jlywd 1o 0 adye )6
L‘),_{)_?a_‘,?_l’l olsal s gladsges u§>9—ﬂ SySo3lnl dadiges LS)?TC‘"?
292 s)lel s g 40325 5 oy lp S (Sodl i

A Bypany cladsy jlead & ol gy diged Vo ol Gutos )
(53988 Pl Jols J5b a5 slagy 3,5 pglaer pladol g Sy
48 39 43Syl g SlaSl qsain ol )l slag 5 b g el
2 Ladseed cpl ad ookl (awdSS) slall g > 5l adiged (6185057 Cas
pode ol sl B ivlojl xeime 4 womades 433 ¥ slod cawlio byl
a0 VA slod o adllas plodl Lo U g bl Janl ool Sbs
H3)5 (RS g

oS Ve b (gbdiod disy g g Pl @y IS Aibb 93 4 ladiges
PB slodigas (yiodgll 1 a8 00l 4ty g wiges O g P iy Wigad Ve o
Bt bt 40se V1) A8 Ol i 4y &5 g IS B 50 4
T 038 (igen Lgei jl ) 0 29 LSy 0dd a5 Pl (lagep i
Sy Sy 2l Sn Vo 29380 5] o 5 8 S il ) S
A 3 yliog IS (60 yidg e Vo By Ve e 4y i bgle g Yge +/0
54 45, )90 Vb Y (ol g b bglo o)ligd 5 40,5 8Ll ]
L g 5oyl a@Bd 0 jgd Voor Copn b 4y O o 4y daore adiges
SO a0l Bl Jole 1 yids e VW 00,8 jild dlo 32l I aolitl
93205 s gy mMe (g Gl €O g b Jitle (sladd Ay
(ala) EUroproxima ., lewgs a5 gl suwl 80 i) Lo V0 SaS 4
(ELISA) enzyme-linked immunosorbent assay .S ol , e 4
099581 5l ey s s 0)Lugd dg) 50 0ile Bl dlge IS gy o odliw 8
Gy L) 4By O ao dy Ladiges ggSie Joboro & ()i yilg Ko ¥

(pUS 29 S $HL) i 1930 9 A (s 1,8 i 93 ) Jgaa

SEeSe il vy VA= Ve | sl
sbaxo . [(se059) Shaas]
Y/TVE /AP \ \ Y \ 5 (Vo) 5 A Sals
oA /Y ¥ ¥ (A) > B
PEE /A - ~ \ Y Y () 5 c
VY vy v Y () 5 D T
V0 £ VY : \ \ \ Y () 5 E
PO VY - ~ \ Y Y () 5 F
SAFEVAR ) Y 5 ¥ Y\ (V) 2 fsame

WAY g /Y 0)leud V¥ o /aados pllis ligions Aloeo

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3105
https://dorl.net/dor/20.1001.1.17352363.1397.14.1.3.3
http://hsr.mui.ac.ir/article-1-1007-fa.html

[ Downloaded from hsr.mui.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.17352363.1397.14.1.3.3 ]

[ DOI: 10.22122/jhsr.v14i1.3105 ]

752 23R oS SIS 5 oy il p i

(RS 49 5500 LESAT g i3S (g 9u du ouddi iy g ald (sLaged 1 Ha A (paes 931,80 Gl 3a0 Y Jgun

(oleze Sl il (paSilae) (anss g 551 () a0 e 931 5S04 guno OpeusS 931 51 00 guae

b e (559 pubes 5 KA (59 gubesd 3 (Cobre 059 sl ) (Sid 59 peledd 5)
Y/Y £ \/0) YIYV £V/-0 \AA=F[Y NES
\/IAD £ /AT Y/AA £ - /VA \/V-=Y/0d \/PY-0/YF <
V/AY £ - /VA Y/VA £ <[V \/EF=Y IV VAT ]

A S 51514 (5ol e g 10y 3 o] gl slacgles o (YY) (e
ErSojhl g i a8 S LSy Lo by, 4 pleSe ) @ 5
9 SRS ()5 Suid ity (5 UsS by @ £ S $1)S]
2 Cus )byl

el Cty a0k )5S 55 llllas gl )3 oS 58 lan
Lol 53 (VF Y0) 33,5 e 8 2 sladiged )3 S 5151 (liee S
2 Sl aogbye iy slive p S5y (b 99 e (SO i duglio
2t SiB (g slee eyl & o 3 0 el ity (IS b,
T il bwg O jin Gla s 4 4Bl opl cul (Ken D9 e
Sbgise Jole Bl g Suid (g lue g (wp b &5 3L &5 ) 5
otelS i 5 23,5 35500 63l (5291 e g Sl a0 )3 b
3 el Cewd 40 o3 VEIVE 5 WINY Coi s aS g (iSOl e
1y (558 (o9l &5 & s GESUT gy &0 4y slagin p3b gy
O 4B 493 OlsS e pialS ol A ) g il Sis gle
d905 1S5 1) @ 0308 ST Ao po o s ol o Jglomo A S
g1 g (YE YB) Cliios 3oy oty b gulis ) 45

S 4 s 01 ST sl 48 3 ol i adlae gl
P Ay g pls 3)lse > (Sogll Sike 5 bl (6 a8 S 58T (Sagl
o 2l oxi b oS (VF) 20,5 (135 (3 ) i ()1 sladiges
A penS 18T s G20l 50 Jalse dlox 1) 0l g cglite ol
L &8 29 0 carge gbpo iy b ol bme ) Sy 0y pU g
Aoy Cewd ) 03 G Sy 9 358 S (Bg5ed eeS $1ST (ol
Ohgy 4o Gty il cilise (gl jadls (lSen g (SHed Bud5
g ol s (S e (o hubr lojcote cguitand Sledd dlor I Sl
LS 9 CBS )3 oosp )90 @ oeS P18 Glie 2 (138 3 A ye
WA Bl g 5l adS e Al e lasl B s jl duoa AV/Y &S sl L
3900 pole gl b dunlie )3 55 (6)5ed e Jalge U1 adlllas 15 4251
Ol LS sy il iz il culed 3 Lol gy 48,5 )18 ()
(Y0) 23,5 ()l35 S 31,51

asdasli
JicS 8t S ST e LS sy aold el Caws 4 gols yoll
S (e (5l e IS gy Ly Al 3 ST E5y g, 5 o
poas oDl (gl |, @ (slaalses (ool Cunsg 1ol adlls gl
g9 e ol ;503 wlie v ol €dly> 4 dog b Lol b5 (L5 el bole
5 ol ¥l ol o (54l > L a5l 50 oo

o Ve s Uaopfe Blas 13 a6y 8y diged dw
)‘ d).i.)Ln.n d91_> Lbd_:’w J_.o).\;' )_:_»ub)b AJ)JM).E).)9LQ¢»9~
4 S 3 p S AT ENVNA Sl IS 1 Solo 39 A S 1S
B slaasges 5l dbses o Lo sl )5 e 0dgae 4> 48 el Cund
5l e GRS LA S 18T (g 3)90 g0 903 e Ol 1 (I3
s 5 L3l slag 3 (Sl e 2uils 5 53 S5 D Sl
)5 35l )5 53 p S IV gAY

1Y g 3 &S5 IS () 99 4 5y 4l 5l Jols slaosls
4 G (6508 (S a0 0 sty slags g )lge da )3 sl o
= 45 By & e ST oy sladiges g Al bgrye s (sladiges
(P < '/'A) gy (¢ S ufb9]| shbh Sis 59 sloe

[t

clazp A S glST a4 ol 03gume 45 sl Uiyl anlllas gl
A a8 ke At o p)S 13 p Sl OIS b yhao iy 005 sy
3,)lbwl 00l pan SLome 039450 13 ¢ oy D90 (SlBdiges Mo yd AF/FF
o ged Sy kS 9 (W AA) sl 0392 (2557 )3 £S5 93U 8) Lg)l sl 5 (o
duoyd by J)8 e edgdoe jl gyl5 gy L3I slagy A dtwd 4 3late
5oy A iy an (J3 Slagd o 0 A eSS e 5 (S
glosl 1o (S0l oo 51 SYLs ()b ine sl a9 )5 )3 £S5 VY
(P e1-0) 392 (p)5 3 59 /7Y g 003 74) (25 Sl

L S 51 4 iy (539 5 e 55 58] sl o o
hlSead 5 ooy 3855 5> (1) D ) Canl 0 yiiie 65LsS (slaojl
A odmlie ()6 g BB oz gl dop A 3 A Sl ST e
Y105 £ VIAY 0 glysl o A Sl 81 clale ke U1 img3 )
53531 03,5 S5 6,5 13 )5 $6 VA=V JAY 0dgame 43 g p)5 13 p Sl
laasges 3 (35901 939 jlome do jl YL ladiges (4905 ¥) dop> ¥ 5
alles slmasily Ly 45 (1Y) 4 ()55 (ol csloigns S sid o
2 St e (Sl 103 5 i 5 jlae STl Slpsan ol
() 392 038 (135 (e 5 (x> B0

A g 3l ond xglaen @y Wiged V0 (o b e sSed Gimo
S35 03900 § o3 Y8 A LSl Sl an (Sog I aoyd ((iSo
S5 S s AYTIN (1) 1358 (BIS 05 3 2,5l o] AKY
S Gty (o p90 Hi903 Vo e jlao 3 Yo 3 A Sl ST clale
Sl 1503 (V) 23903 plgis (p)5 )3 £S5 ¥) 558 gl 3yl jlona
3 (19) iy 1)) S (1) ] (19) pli (sS04 o

WAY e /N 0)los 1N b /oMo pllas iy alxo

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3105
https://dorl.net/dor/20.1001.1.17352363.1397.14.1.3.3
http://hsr.mui.ac.ir/article-1-1007-fa.html

[ Downloaded from hsr.mui.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.17352363.1397.14.1.3.3 ]

[ DOI: 10.22122/jhsr.v14i1.3105 ]

o298 ONIS B e uwd 4 (539 5l (g)le

9 yad g ySn
350 cgman FANVYA o)las Ly (SLiiod gy b jl 4 Sy pols adllas
Aoy cpd bl o pladosl (S pole oliily (o138 ol Cliios
oipgiy ol plasl 3 48 03lj (B o)jpaie W S Slos I SN
gl Jos & (10,05 9 S5 idgad (5)Sen

ooy Ao a8 S Gpgo (sl ingi @l & 29 b @y (O Spacy
Cgr Fbidl S U clagmS sl || (Sogl s s 3155 5 4ol
g 5 sl Slides plosl g (28 pgan ool 4 g 05 gl Jl oSy
SR g (55,5l a5 I Al e (4,5 4 g ik Ol gl
L bl by 0 35 42 (53900 10 g pl8) (Sagll (y2lS” (st 3 458
Ss e 10 (clo o) 308 5 )9S > g Mg do e 3 (0B iSE
52 4l & Bhge 09 ) guono Pl b b g o0 ey Sy Jolpe

References

1.

Turner NW, Subrahmanyam S, Piletsky SA. Analytical methods for determination of mycotoxins: A review. Anal Chim Acta
2009; 632(2): 168-80.

2. Mohammad-Hasani F, Mirlohi M, Mosharraf L, Hasanzade A. Occurrence of aflatoxins in wheat flour specified for sangak
bread and its reduction through fermentation and baking. Quality Assurance and Safety of Crops & Foods 2012; 8(4): 501-8.

3. Reddy KR, Reddy CS, Muralidharan K. Exploration of Ochratoxin A Contamination and its Management in Rice. American
Journal of Plant Physiology 2007; 2(3): 206-13.

4. Ringot D, Lerzy B, Bonhoure JP, Auclair E, Oriol E, Larondelle Y. Effect of temperature on in vitro ochratoxin A biosorption
onto yeast cell wall derivatives. Process Biochem 2005; 40(9): 3008-16.

5. Rizzo A, Eskola M, Atroshi F. Ochratoxin A in cereals, foodstuffs and human plasma. Eur J Plant Pathol 2002; 108(7): 631-7.

6. Juan C, Molto JC, Lino CM, Manes J. Determination of ochratoxin A in organic and non-organic cereals and cereal products
from Spain and Portugal. Food Chemistry 2008; 107(1): 525-30.

7. Hadian Z, Yazdanpanah H, Azizi M, Seyedahmaian F, Kooshki MR, Hosseini SM. Occurrence of ochratoxin A in rice sold in
chain stores in Tehran, 2007. Iran J Nutr Sci Food Technol 2009; 4(2): 53-9.

8. Bryden WL. Mycotoxins in the food chain: Human health implications. Asia Pac J Clin Nutr 2007; 16(Suppl 1): 95-101.

9. Peraica M, Radic B, Lucic A, Pavlovic M. Toxic effects of mycotoxins in humans. Bull World Health Organ 1999; 77(9):
754-66.

10. Zinedine A, Soriano JM, Juan C, Mojemmi B, Molto JC, Bouklouze A, et al. Incidence of ochratoxin A in rice and dried fruits
from Rabat and Sale area, Morocco. Food Addit Contam 2007; 24(3): 285-91.

11. Monaci L, Palmisano F. Determination of ochratoxin A in foods: State-of-the-art and analytical challenges. Anal Bioanal
Chem 2004; 378(1): 96-103.

12. World Health Organization, International Agency for Research on Cancer. IARC monographs on the evaluation of
carcinogenic risks to humans [Online]. [cited 2017]; Available from: URL: http://monographs.iarc.fr/

13. Rahimi E, Jafarian M, Shakerian A, Kajbafi M. Contamination rate of ochratoxin A in rice on isfahan retail market. Journal of
Food Hygiene 2012; 2(1): 11-7. [In Persian].

14. Igbal Sz, Asi MR, Hanif U, Zuber M, Jinap S. The presence of aflatoxins and ochratoxin A in rice and rice products; and
evaluation of dietary intake. Food Chem 2016; 210: 135-40.

15. World Health Organization. Safety evaluation of certain mycotoxins in food. Geneva, Switzerland: WHO; 2001.

16. EUR-Lex. Maximum levels for certain contaminants in food [Online]. [cited 2007]; Available from: URL: https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM%3AI21290

17. Amanloo S, Rezaei Kahhka MR, Ramezani AA, Mir L. The Mycotoxin contamination of the imported consumer rice and its
producing fungi in Zabol. J Jahrom Univ Med Sci 2014; 12(1): 17-25. [In Persian].

18. Aydin A, Aksu H, Gunsen U. Mycotoxin levels and incidence of mould in Turkish rice. Environ Monit Assess 2011; 178(1-
4): 271-80.

19. Nguyen MT, Tozlovanu M, Tran TL, Pfohl-Leszkowicz A. Occurrence of aflatoxin B1, citrinin and ochratoxin A in rice in
five provinces of the central region of Vietnam. Food Chemistry 2007; 105(1): 42-7.

20. Gonzalez L, Juan C, Soriano JM, Molto JC, Manes J. Occurrence and daily intake of ochratoxin A of organic and non-organic
rice and rice products. Int J Food Microbiol 2006; 107(2): 223-7.

21. Scudamore KA, Banks J, MacDonald SJ. Fate of ochratoxin A in the processing of whole wheat grains during milling and
bread production. Food Addit Contam 2003; 20(12): 1153-63.

22. Ghali R, Hmaissia-khlifa K, Ghorbel H, Maaroufi K, Hedili A. Incidence of aflatoxins, ochratoxin A and zearalenone in
Tunisian foods. Food Control 2008; 19(9): 921-4.

23. Vega M, Munoz K, Sepuveda C, Aranda M, Campos V, Villegas R, et al. Solid-phase extraction and HPLC determination of
Ochratoxin A in cereals products on Chilean market. Food Control 2009; 20(7): 631-4.

24. Najafian M. Comparison the level of aflatoxin in different varieties of internal and imported rice in different collection
seasons and effect of cooking methods on the level of toxins. Journal of Microbial World 2014; 6(4): 326-36.

25. Mohammadzadeh-Milani J, Sayed-Jafar Nazari SS, Mansouri Nasrabadi R. The effect of washing and cooking processes based on
the toxin ochratoxin A in rice. [Thesis]. Sari, Iran: Sari Agricultural Sciences and Natural Resources University; 2016.

q

WAY s /) oglad INF Lo faadhos pllss cliions oo

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3105
https://dorl.net/dor/20.1001.1.17352363.1397.14.1.3.3
http://hsr.mui.ac.ir/article-1-1007-fa.html

[ Downloaded from hsr.mui.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.17352363.1397.14.1.3.3 ]

[ DOI: 10.22122/jhsr.v14i1.3105 ]

DOI: 10.22122/jhsr.v14i1.3105 Vesnu Publications
Journal of Health System Research Vol. 14, No. 1, Spring 2018

Received: 20.02.2017 Accepted: 08.02.2018 Published: 04.04.2018

The Effect of Cooking Process on Ochratoxin A in Commonly Used Rice
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Abstract

Background: Ochratoxin A is one of the fungal secondary metabolites which likely transfer from food such as rice
and its derivatives to the human diet. The aim of this study was to evaluate firstly the levels of ochratoxin A in
samples of commonly used rice brands collected from Isfahan and Shiraz cities, Iran, and then, the effectiveness of
the two methods of cooking (boiling and steaming, vs. boiling, rinsing, and steaming) in reducing the levels of
ochratoxin A in the most contaminated samples.

Methods: 30 samples from 6 commonly used rice brands, including 3 domestic and 3 from-abroad imported rice
samples were gotten via using the simple random method. These samples cooked by two different methods (boiling
and steaming, and boiling, rinsing and steaming) and then, to assess the amount of ochratoxin A, enzyme-linked
immunosorbent assay (ELISA) method was used. The one-way analysis of variance (ANOVA) and Tukey's post hoc
test were used to analyze the data.

Findings: 70 percent of the tested rice samples showed contamination of ochratoxin A with the range and mean of
0.94 +1.19 and 0-5/61 ng/g, respectively. Domestic rice contamination was 1.2 ng/g and significantly higher than the
level of contamination in a variety of from-abroad imported rice (P < 0.05). Only the toxin concentration in one of
the samples exceeded the maximum limit for grain determined by European Union (5 ng/g). The results also clearly
indicated reduced levels of ochratoxin A in cooking steps (P < 0.05), and samples of cooked rice with the rinsing step
after boiling were less contaminated based on the dry weight (P < 0.05). Reduction rate estimated 14.24% and
17.21% in boiling and steaming method, and boiling, rinsing, and steaming method, respectively.

Conclusion: The results of this study did not show any public health risk in case of the ochratoxin A contamination
in rice samples. The cooking process was effective in reducing the fungal toxin levels, and the method with rinsing
step after boiling had more efficacy in comparison with just boiling and steaming the rice.
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