DOI: 10.22122/jhsr.v13i3.3117 Vesnu Publications

O 2ok g wodd Sl 1 g SFiw b (B pao S33T 48 A S g3l 51 S9!

\adl",‘;\:ﬁ LRY T-vv ‘Y‘;;e.lxm a0 ‘\u_'u.a.né.m dabld

azLis
.mgoul&lbﬁj)4;.‘..4@15\‘59,4,‘)5\;.\;l}:@gT,'lg;:.:aduaal,a,rﬁ,qloulymslﬁglaﬁaulglﬁ\i@)\ér.ﬁgo,sA;,,_.,S,:I;l:Md&n
503, (S ai 3 503 3T 53 3 g ke ol 56 Slhes 1 1 5 5K O 35T Slaks g5 53 A (S 1S G313 Olin (o) 2 ¢ polm anllas plonil 51 ok

A (6, S o3l ol &S 3l eslial by 26, (ELISA) Enzyme-linked immunosorbent assay s, b «S&uw 5,7 @5e5 Yo 55 oS 51871 Clale (i 9y
Lactobacillus plantarum A7) A7 e 3 skl sSY b ol jon jadns b juans 54055 oo gyl (2156 adnn b adss Jald 15l ] 3 Cons la i god 0 fo3fT
35 051 S&i 0L ags il 3 Jgb 3 S 51 ST Cbile 5 s S 15 (L. plantarum A7 L

(Limit of Determination)-\YY¥ s 5 4 S 51,51 80k 5 Clale 03 gdous s odaliie Ltola3T 3550 3T Glawises S 13 A S 51 ST 4 o )T il
jlﬁhdﬁj\iﬂ@h%}@< /) :l:jk\fl)w..fjlfl(...»‘5)\:@#)‘,}43“;&.13):&5&4;;_1);:,&.4.«7@:4{(;)?}3()?}3\3 \/+Yo 4 LOD
R 55 4 ) sl Y 5 e bl 5 45 e eyl padnn b e 1853355 (0,5 2 05 50 0) gl ol Lo 5 ol s Sl ST

s 8l Lo )3 YF 1y S 51 ST O e 55 ey il b ol aalie s y3 10 5V Uslas

03953l 5 jaden b e (S Al 5 Bl axdls Slows dom 1 5 oml (ST Wb A S 51 ST 4 (S dT 135 515150 55 350 g0 &S&Kin 06 5 35T (o a5 1S g Ao

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i3.3117 ]

.»A@ﬁ\fkg)\bw))by\)dzwfjl;‘cx@Ja:mm.é._:f\’d.ﬁf

A u:...SjJ\;‘ c(})l:.bk_»: u.:}l:.ubj:fy s 9 g u‘““iL‘}JKL‘” e QL g&‘:jru s;_)T :‘5.\4{ 6'.503'3

Slaios dbxe o] p CBu g posS BN 51 g SKiww U (Spuao 513,113 A S 51,5 (19l )8 c0ygmio 03l5 5 qoayo (gl pme cdobld wsdoso 1El> ]

WAS/ONY lie bl

d92g el (glopsiS 0 1ie el EMdno (0§ S
ML ader 3l 035 iyl pope ol (slalié 3 il (sla ypnS gisSole
oS 2905 o)Ll s A5 4 bl )3 (B yme e OME (V) Al e
Oler sloyptS Cumer (2l @5 Jl lodes (i o 5l Jol Y gae
2929 3l gladlw 3 0ad plol wldllas 95,5 oo 1) po
Jsmazma ol 31y i plgs g9 3)lge (32 )3 5 ciliie (sl S 55S0Le
Erae st GO (npogee I S BV AY ) Wage )15
rilog)Sle yose jlodas jobo ay ol s anld )3 oS sl Gl
bl oo cul it SIS bl 32 (1)) 33,5 oo 03lisl 450900
Lol ghpdss (s ytuos (ialS s LS 535Sl Ly (b Ay
(VY) 3,

250 P A eSS 3529 5l (AL 1S ol bl 4 g L
B o ol (5ol 2050 )3 oimgly plosl pas g BALS Bpas i
o Ol & S o Cundy s i b ol adllas (K o 3
2l Gl g A eSSt 4 gl 2 lapl (e a5 (rioses |
5 el S gSole cnl 2 bl C g oS

FYY-FVY (Y)W 978 cudlo pllss

VAN Y/A tdlas bl 4o

doudo

393> ) ombs J9Sge 09 L (2B 498 slacdplio S 5isSLe
3 sl b 3 138 togl @Mame oy Fatee 1 Sy 45 Wi (gl Ve e
55 33) S $9le (593 A S ST ) ) N o s
o iy SsS 31 by o Canl VT i J 04 siite 40 IS
g b Shg g 2l olge sy 2 48y JLid 41 5 [0S 55 okl 5
(¥) 2900

Jols sl Gpma 3y90 (olie g 31 amwg 0390000 A (S 1,5
Ol S a 039l 1y oS3l O 5 0ged «Suis (slboges dbajio dndyeal W
§ S350 S Fgigas] 1SS 53,8 Syl Sl s S Sl
3= o9 (F D) 39,00 ot 4 sl oD sl (logill jlas (S5l
ol s Sldod (Malliyey ol Byl ST A S 1S
» (IARC L International Agency for Research on Cancer)
Sl Jole sie & 5 00 saais a3 5y Jolge VB 5,8
oah a3l ol 3 0lS (gylme B s lloju 5 Sl Kol
{F) ol

O‘)ﬁ‘ ‘QLQ(&.cI ‘QL}(&AA S pole ol ‘@‘A; pols o 385 0uSily ‘&l.ﬁ- 2o g psle 09,5 Al uuli‘i})lf—\
Oyl (oleduol (ool (Si3y pole olSuiily ( glis pole ¢ 4 iss oSl ( olie mluo g pols 09,5 ¢ olie Cusal Wliiss 850 ¢ )luily -V

Email: mirlohi@hlth.mui.ac.ir

P w195 00 g

vy

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i3.3117
http://dx.doi.org/10.22122/jhsr.v13i3.3117
http://hsr.mui.ac.ir/article-1-957-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i3.3117 ]

o S5 9 3 S e egysel sl 00 oolel (cladigas g (I ke S0 N
@il Jsbee 35S0 Y0 5 85555 w3l 52l)Sen YO g5 LS o Sal
e 4 g by 5t 4 bt e 4 el @ bogle oyl 15 il Sals o 4
) Lasbre 13,5 6 )iS a5 (o)l 3 3,5 ol o3 YV (slod o s £+
o 3 o A 000 gt H A gidtansd B L g A Ay 90 Sals
BUI (glod > 4By Ve e a9 adlsl Saly 2 4 ytngu yilg Suo Vo
Saly 2 4 0iS Calgio Joloxo | yidg)Suo Vov ol 3.0 )5 (g liS el 5
ELISA Reader ol s abwg ay yogl 5 ¥0- > Cis g a8l
A5 (g pSojlasl (LSS el Awareness Technology model ON-5657)
()
Paired t g ANOVA (cLayoojl 5l oslitul b osel cowd 4 (slaosls
2505 SPSS il s 3 (a3 o 39 S 5S1 (slosSile Al
9 40155 3,50 (VErsion 20, IBM Corporation, Armonk, NY) v-
a5y Laodly (gl ime e lgie 4 P <o/ed c8)S 1,8 Llss

S 4B

Laaisly
o3 lyad o yloguol b g3 3l ol 6)91@? 3)1 L9053 Ve cEgeomo )

o (Soul o lie 5 203 k5 ndigas cgodgl Sl Jols (b g 2
Sladises oolos a8 oy (\lis sl .8 )5 )15 )y dy50 Ay 53151

5 S 8oyd e N g 39 03901 (2B panS 5 ol 4 0 ilo]
A o Ui SSE 4 0jb ya 3 1y 039l (cladiges dlass

9yT g A Gaeas g3l ySI clBle (f jae Y Jgaa

\/o-Y \-\/0 -/o-\  LOD--/o Susll s gune
(pS 2 pS50)

Y (Ve/e) NOO /) N (YY) Y (BIV) s gan s Lu Las,f
[(am50) s3] S gl

LOD: Limit of Determination

= S PU WYY o] ladiges A S el ST cbile ol s 4l
(P25 2 PSP /Y0 3905 1) &S (5 Sojlul LB jlade (325 b p )5
PSS an ey sl cas a8 e SHl VYD (ol 5Sike 5 035 s
o 90 3l od 5)51@? syl ufJ?Jl Ol O () sime glas &S sl
200,55 ednlii i o oylgiuol

u_..’;ilnj Srdiges cpus gl ST cldale odel Cuod 4y glaazsly oSl
Gl 0 GIIY Jods 5o

Lagdis,

ob dl_ma)i)g Jeiiio C)" d)lpi dnols g (Lo — uogr g9 3l Baiod )
J)T ged Vo cfgesme 50 g ol gl (slo el )0 0l as e S
izme 4y 31,8 il ax 3 ¥ glod )0 culie balyd > g S d”'lé@
addllas plosl oloj b g cdl Jinl ldol (Sij pole oluisly (2K Lol
A (eSS 2,8 ol de > VA gled o

)‘ wob M; s)_,\ol> asllao 2 oaliwl Dy u.;}l;.wl)y.f\j d).sfb
L, Lactobacillus plantarum = A7) ey, ughwbgSY
pole 5 audsr oaSisly (1g)See yganSdS” 5l oas 4 (L. plantarum A7
led L f Oyso a4 29 Glodol (Kb pole oSl plie
by )3 8L il JLsb jolaio 4 ad e (5 )le 35 sl a2 > Y-
A Silg o base ) g 0,8 il 4 3 YO glod cov uu%il L ol cuss’
ol (ol S 1Ty e G 100 )5 (6T Are S gyl 90 ke
5y9-0 MCFarland Jslse )91’ L yiogib 5Y0 zge Jgbo ,3 yiogidy yiSus!
b s gl 3 AN 6815 5 85 18 ool

10§ Sws 203 VY olyons 4 3)] 2,5 YO+ (pped (jlwodlol jslaie &
9 (3etie (glos 2 45 )l8) Ao p unlog Bl (6)98 (ixtio posre 20>
el 93 Cde & L 9 93,5 bgls (1l e YFo=¥04) O 3 e
o et b 0y oyl (b olel b gillas) o )5 b a0 ¥ glod
0y ;0 4&Bd ¥ e an 0l 5 il ax d VF slod Cov press wil)d
Timolod 3l onliiwl Ly oad a0 (590 (slod b disy gimio (B>
0,5 (6yS05lul oS Bl s yd AD dgus lals

g &l JUanl jes adg) S a1 005 (yfgad dges Sl )5 0
AaEY Ve Sde dy g Ll ) dn Voo /0 i el 41y Seo V-
03,5 bglsa o> 5 L3135 oling,lS 55 2l S0 Y+ g 1 bo
Yeer O ;;;Hl_gLa,ﬁsao,\_‘,a\_!.s,\_'gm,@l_&&\/lgq\f‘of)‘lw
Jodoxe 3l yids ) Sae VY L0005 Clo ¢ Bl Sl 1 oolatwl b g A o0 y5le
9 355 Mo 39, Ol v g <8l Jl dladed A S 4 od Slo
4 EUroProxima .8y bowg o5 3l o) Lo V0 oS 4 9 03,5 Sis
JLs,l (ELISA) Enzyme-linked immunosorbent assay ¢S o, an
Sl g 4 J> 0ylug adg) )3 osile 3L dlge JS 008 2l sl 0 0
A8B D Gie dy Lo gl o0ud )55 Jolore 4y (i yidg,Sue 93 (0933
MY 5 g Sn Be 9 B> SBsh oS0 4 038 gkl (Y Q)
0=l 3l g See 00 ecules ) A (38, 8L Jobre yidg)Sue Voo b
() 8,5 )5 ool 3y90 (9051 1 Sals jo (¢l oylac

DY /DY) A S 1,15 bl la Jodo 3 i Seo A

S O gl Jaly 53 (SBD oale p S 53 p S 930) A s 1S l5ae Y Jge

/Y oV £ -/ ¥

o[-0 AL LY

[0 AV =RV ¢
< ofeN-

SJoF £ /-0 (omea3 wial 3 aladl 51 Ja5) yaes
<[OY £ /.Y Sud y3edT yied
JJfe £ /Y ob
L offes (ANOVA (, 5231) P

Yyy

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i3.3117
http://hsr.mui.ac.ir/article-1-957-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i3.3117 ]

Sy g s L OT 2als” 58S 5T S 51 ST

xSl 5 035108 (1) 8331 (15 3,55 0) byl aplosl 5 (Lo 3 ke
9 Ve IXY= N s an 3,8 s sl 3 A S 51S lise (Sl
3y3e 4903 A 1 Ao )3 WIF 5 0L ()5S p)5 1 oS 9l VIEY £ V/FY
(8) 2izdls jlome o 51 5L (Sogll i o2

Ao YEINE aS sl jlis e 3 ol)Ken 5 ZhANG 3455 s
2 (S5 0l 250 00l A S 18T 41 gy 2 3,90 SlopiS wiged
F/0 3 (53931 e g del s s )5 p )59l FIVO (LT cladiges
2 Sl o gl (V) 15,5 5,155 jlxe s 5l z) ladiges oy
{33) 55 (V) Lol 1Y) (s (sloysuS 5 02 plosl sl simgy
ol 9 Egd (V) V) 0l 5 (V1) (g35m0 iy (Y+) asiz sl 3]
g S e e gloygdS 3 1) (28wl 4 (5591

9 oleg) Bl (08 $b LUl 2 e 2B 3 slalo
aalllan 3 (VY-YD) cl 0ai 4]y Loy S 5Sule Ly uobwligisY
Soslar wl Ly oy uSel S ial S Zakowska 4 Piotrowska
b o YL g o Lol L egl ol
{L. plantarum BS) Lactobacillus plantarum BS ,5,L.
Lactobacillus rhamnosus 4 Lactobacillus acidophilus GH-5
sl o ©ldllas 55 (V8) ael cuws 4 (L. thamnosus GG) GG
@3l b (R3ds) 5 Sl plondsSijd pre Sluogad 3 (asllae
oobd (YY) il oad (918 jeed S 5 )3 B poglanligSy (30 )
9 oS 1S Sgn comge Joho o)l (SIS gty (liis (S s
el o LS9l g bty (YA) 398 o0 W pushewlisis Y (sladiss
g ale Jlail wglite glapaslSe b1y Sl31h8 5 Jyogll o Sge
2 A1) 2pgle wald Saghgpin VLl 5 b b 5 S« Fore
il 5l i ST A S B1ST ialS ) cosy b ol adllas
iy ol JolS Gl bl bl gy ppess

b ez 3l Bpao o3bel (slalié (gl A S G181 slore ke 4 a2 L
Home 55§ el (Sogfl sas w5y o5 lawses o5 (o5 1 p55LY)
ol s s bl badiges oy godgll (g9, p Linlejl cpl & bl 51 izl
4 (Sl L5 51 L 50 3gmge S&is U CeoMw (YL oy oimd
ol it a3 o i & s b 9090 ol Bl A S 51S]
gro 3l dalllae )3 ()l dld piSu S (YY) Col Cuonl b b
G VY ialS Lol ol Jly s (vV) Subirade s-iss mbs |
Ol 4 o g 3 53,5 SIS s 55 3|y e 5]
SLaolils ) )5 4 (sl joso &y 0l Jlosl glo)S iy o 3 o5 €S
s92g Ly YV FF 50) 45 o 2l (oS 151 G20l |y 550t
Sl 3l liios 1,505 Sy 3 pile adllas > oy bl dag BB 3G
(VY) Conl 0 (Byme 32l puaSgl ST cdale gals > )l

S pSaaail

3 alpl 5 S b g 3] Cedlo oo D90 3 1y SleMbl pols jimg
Sy g e38 il Csllas Sl g 2905 bl S $1ST oo 4y (ol L
3590 5w ol €8l pd 4 an g b ol i S S1ST e ials 0 )

Ol gl bl o S (59 ol 2 Jgia )3 39290 Slasl (ales
Sladsye 12 0 osluolgS™Y olyod &y jasto 5 paste b odds 50 (slajlass
Sl g Joi (8l g > (gt Olaglie JS5 4 &3y g a3 013
(SO9—E (ygw O ANOVA "Jy')"l )'\ odlazwl b dgod yb 4> clble w.i;\.m
3 5 U ang il Jolhe 13 (59l dulie ool o 02y oLis gl
RO PSWRNIte
Jp - oo ol ugloslgSY + e
/0 4
A

Y 4

Y -

(055 52 £ S9U) A (oS 551,51 il

s 01D o3 yrad ok
S Gl dagh dla yo s ja (S glf (il dewilie ) Jsub
(S 2 eS80

£33 4 A S 1) e 818 (KK g €54 oo b 5
L oas plosl pess 48 (glassS a4y (P < +/+Ve) 59 odmlie S8
Sl o p Vs adoye g a3 Vi g o S L
S35l el Sl Lse (b ine sl ol LialS 1) S 5lS)
ol e dy jaSto 5 yasie Ly 0dd ;35 (LS s 0 A (S5l 51
Olie iy JialS o AP < ofede) el g2y sl wbgSY
S 5 i a5 53 010 ol e S5 > (S 1
3,5 sl Jgame oo 330 & o AT pfidly

(=)

Sy50 sladsses plas o A (Sl )S1 as s Lis yols )y o
5 i ey 3y90 3] (sladiges I S g ;0 (Sl g a5 b iolo]
(155 5 £ 5 8) g 4l 5 Sl lo 3l > 00 3 Sl 2>
5 S slon) ¢ 59l 3939 b a5 umd 0 Lis g9 ol (VF VD) 245
Uogmad 3 A5 )8 sl 03game 53 ¢ 2y ol 4 (ST o s
5 o Slllas d A S §l,ST 4 o Glitie 5 paiS  (S3gll Coundy Cpsd
D95 g0 03l BBl jln Zull (i 005 pbl ol
4 G g paS ladiges (Sogll s g jois p Gaio 90 ol
ey pIS clmaSges o (Sogll s ol 4 S oo A S g5l 5]
o ) odel Cowd 4 @ 5l dV) ohlen g (g3905m0 Lidg 53 o
PSS ladsges plad ) S el 0959 45 (5)0b 4 g SYL Lol
Yo 00,8 et pyS o 2,596 WAY=ANA T (Sogll 0jL g i sanliie
e as 5l y51s (el gols ol andllae yivlojl 590 (sladiges 2oy

Yy

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i3.3117
http://hsr.mui.ac.ir/article-1-957-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i3.3117 ]

a8 g s 9 &lie (2l ) Lage S Goole 1503 plajod 2929 ol 9 2liE i

Liiog 35 j0 Ggean YATAY IS b Slisios g )b 5 45,5 yils adllas Aot )l S5 4 gale Slals bl ol oMl o bl
) O diys dlsy oy Al e el (S pole oKl ol Cugial LS d Canl g a9 0 )b 1008 (oo dledi (2B pgew (e
Oleimol (S pole olKiily plié Cuiel Gliiss 3 50 Slas g bcules O3S 5 (b s 3l3 ) o5 Gl b dido (lapunslS)lgSn (585
..\5)91@ Jes 4y Jbyad 5 Sy o) g pAsS A 039_ﬂ oSy gy Sloladl g y9uS b o (o

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 2016; 8(4): 501-8.

3. Reddy KR, Reddy CS, Muralidharan K. Exploration of ochratoxin a contamination and its management in rice. Am J Plant
Physiol 2007; 2(3): 206-13.

4. 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 Chem 2008; 107(1): 525-30.

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

6. 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.

7. Corke H. Foreword-Asia's food safety and quality problems are global problems. Qual Assur Saf Crop 2014; 7(1): 1-2.

8. Riba A, Bouras N, Mokrane S, Mathieu F, Lebrihi A, Sabaou N. Aspergillus section Flavi and aflatoxins in Algerian wheat
and derived products. Food Chem Toxicol 2010; 48(10): 2772-7.

9. Rahimi E, Erfani M, Shakerian A. Frequency of ochratoxin A in bread consumed in Shahrekord. J Shahrekord Univ Med Sci
2014; 16(2): 63-9. [In Persian].

10. Mahmoudi M, Aryaee P, Ghanbari M, Nourafcan H. The determination of aflatoxin and ochratoxin of flour and wheat in
Northern Iran. Proceedings of the 19" International Conference on Environment, Agriculture and Food Sciences
(ICEAFS'2012); 2012 Aug. 11-12; Phuket, Thailand.

11. Mosharraf L, Kadivar M, Shahedi M. Effect of hydrothermaled bran on physicochemical, rheological and microstructural
characteristics of Sangak bread. J Cereal Sci 2009; 49(3): 398-404.

12. Bueno DJ, Casale CH, Pizzolitto RP, Salvano MA, Oliver G. Physical adsorption of aflatoxin B1 by lactic acid bacteria and
Saccharomyces cerevisiae: A theoretical model. J Food Prot 2007; 70(9): 2148-54.

13. American Association of Cereal Chemists. Approved methods of the American association of cereal chemists. Eagan,
Minnesota: AACC; 2000.

14. Institute of Standard and Industrial Research of Iran. Food and agricultural products-method of sampling for official control of
the levels of Mycotoxins in foodstuffs. ISIRI, No. 12004 [Online]. [cited 2008]; Avaialble from: URL:
http://standard.isiri.gov.ir/StandardView.aspx?1d=13467.

15. Commission Regulation (EC). aying down the methods of sampling and analysis for the official control of the levels of
mycotoxins  in  foodstuffs  [Online]. [cited 2006]; Awvailable from: URL: https://www.fsvps.ru/fsvps-
docs/ru/usefulinf/files/es401-2006.pdf.

16. Zhang A, Ma Y, Feng L, Wang Y, He C, Wang X, et al. Development of a sensitive competitive indirect ELISA method for
determination of ochratoxin A levels in cereals originating from Nanjing, China. Food Control 2011; 22(11): 1723-8.

17. Zaied C, Abid S, Zorgui L, Bouaziz C, Chouchane S, Jomaa M, et al. Natural occurrence of ochratoxin A in Tunisian cereals.
Food Control 2009; 20(3): 218-22.

18. Blesa J, Berrada H, Soriano JM, Molto JC, Manes J. Rapid determination of ochratoxin A in cereals and cereal products by
liquid chromatography. J Chromatogr A 2004; 1046(1-2): 127-31.

19. Abdulkadar AHW, Al-Ali AA, Al-Kildi AM, Al-Jedah JH. Mycotoxins in food products available in Qatar. Food Control
2004; 15(7): 543-8.

20. Mashinini K, Dutton MF. The incidence of fungi and mycotoxins in South Africa wheat and wheat-based products. J Environ
Sci Health B 2006; 41(3): 285-96.

21. Ewaidah EH. Ochratoxin a and aflatoxins in 1989 Saudi wheat. Food Sci Technol 1992; 27(6): 697-700.

22. Shotwell OL, Goulden ML, Bennett GA, Plattner RD, Hesseltine CW. Survey of 1975 wheat and soybeans for aflatoxin,
zearalenone, and ochratoxin. J AOAC Int 1977; 60(4): 778-83.

23. Chiotta ML, Ponsone ML, Combina M, Chulze SN. Aspergillus and Ochratoxin A in Latin America. In: Garg N, Abdel-Aziz
SM, Aeron A, Editors. Microbes in Food and Health.Berlin, Germany: Springer; 2016. p. 265-87.

24. Shetty PH, Jespersen L. Saccharomyces cerevisiae and lactic acid bacteria as potential mycotoxin decontaminating agents.
Trends Food Sci Technol 2006; 17(2): 48-55.

25. Shetty PH, Hald B, Jespersen L. Surface binding of aflatoxin B1 by Saccharomyces cerevisiae strains with potential

YO

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i3.3117
http://hsr.mui.ac.ir/article-1-957-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i3.3117 ]

Sy g s L OT 2als” 58S 5T S 51 ST

26.
217.

28.

29.

30.

31.

32.

33.
34.

35.

decontaminating abilities in indigenous fermented foods. Int J Food Microbiol 2007; 113(1): 41-6.

Piotrowska M, Zakowska Z. The elimination of ochratoxin A by lactic acid bacteria strains. Pol J Microbiol 2005; 54(4): 279-86.
Gul H, Ozcelik S, Sagdic O, Certel M. Sourdough bread production with lactobacilli and S. cerevisiae isolated from
sourdoughs. Process Biochemistry 2005; 40(2): 691-7.

Lahtinen SJ, Haskard CA, Ouwehand AC, Salminen SJ, Ahokas JT. Binding of aflatoxin B1 to cell wall components of
Lactobacillus rhamnosus strain GG. Food Addit Contam 2004; 21(2): 158-64.

Huwig A, Freimund S, Kappeli O, Dutler H. Mycotoxin detoxication of animal feed by different adsorbents. Toxicol Lett
2001; 122(2): 179-88.

Falah Joshaghani S, Hamdami N. Effect of Pre-fermentation and frozen storage on Frozen Sangak Dough Quality. J Health
Syst Res 2014; 10(3): 457-68. [In Persian].

Ayati SV, Hamdami N, Hosseini P. Effect of dough thickness and pre-fermentation on frozen sangak dough and its bread
quality. J Health Syst Res 2013; (Special Issue on Nutrition): 1605-13. [In Persian].

Nourian M, Sheklabadi E, Ashrafi M, Yahai M, Pourkhalili A, Khaje M. An evaluation of the phytate content of some
selected breads in Isfahan. J Health Syst Res 2015; 11(1): 163-9. [In Persian].

Subirade I. Fate of ochratoxin A during breadmaking. Food Addit Contam 1996; 13(Suppl): 25-6.

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.

Bullerman LB, Bianchini A. Stability of mycotoxins during food processing. Int J Food Microbiol 2007; 119(1-2): 140-6.

ANt

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i3.3117
http://hsr.mui.ac.ir/article-1-957-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i3.3117 ]

DOI: 10.22122/jhsr.v13i3.3117 Vesnu Publications

Journal of Health System Research Received: 26.02.2017

Vol. 13, No. 3, Autumn 2017 Accepted: 03.08.2017

Prevalence of Ochratoxin A in Sangak Bread Flour and the Effect of Baking and Fermentation
on this Contaminant

Fatemeh Mohamad-Hassani', Maryam Mirlohi?, Mansoureh Taghizadeh®

Original Article
Abstract

Background: Ochratoxin A is a mycotoxin with recognized human health hazards which can be transferred through
contaminated wheat and wheat products. The aim of this study was to examine flour samples specified for Sangak
bread in terms of ochratoxin contamination levels and to study the effect of the baking process on toxin
concentrations amongst the most contaminated products.

Methods: Ochratoxin A concentration was examined in 30 flour samples using a competitive enzyme-linked
immunosorbent assay (ELISA) commercial kit. The most contaminated samples were then screened and subjected to
bakery processes including fermentation with yeast/yeast plus lactobacillus plantarum A7, and the concentration of
ochratoxin A was measured during Sangak bread preparation.

Findings: Ochratoxin A was detected in all tested samples; however, none of them exceeded the regulated limit
(5 ng/g) in flour. Ochratoxin concentration ranged from limit of determination (LOD) to 1.723 ng/g and average
ochratoxin was 1.025 ng/g. Both fermentation and baking significantly decrease the amount of ochratoxin A
(P > 0.01) from primary levels. Fermentation processes using Saccharomyces cerevisiae and the mixture of
Saccharomyces cerevisiae and L. plantarum, and baking reduced ochratoxin A by 7%, 15%, and 24%, respectively.

Conclusion: Sangak flour and bread samples distributed in bakeries must have Ochratoxin A contamination levels of
lower than the standard amounts. Traditional bakery practices including oven baking, dough fermentation using yeast
and yeast plus lactic culture significantly decrease Ochratoxin A in dough.

Keywords: Flour, Decontamination, Bread, Fermentation, Saccharomyces Cerevisiae, Lactobacillus Plantarum,
Ochratoxin A
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