[ Downloaded from zanko.muk.ac.ir on 2026-05-19 ]

YoV /1WQI gy /0liw)S (Sl eole slEiils /g5l (,Sibly eolc alae

PNS O,4T 590 40 B (oS g3MOT o j0 ot
131 gy 49 (O g0 jlo Gliwl) (gl (gl g

? oouie bugo &7 9 low (S350 9a0dE w5 dobold

Ol JaT T il T Dl 5 she dorl s (Dol 5T o830 ¢ i 506 5l sbe =)

Ol el el domly (oDl 13T o8l ¢ oli 7 )6 5 skl =Y

Ol it (Ol ST (ST g sle ol&ils g gy Dliiond 4508 e ¢l 3 Sn 5 (S50 g0 = (b Dlidions S 0 ¢ oalis (6 ST (1S5 (g pmtils ¥
Olpl gt  giadls oty codhanl 33T oKl (il O, Kt 330 oKL ¢ i g Sen 03 8 ¢ omlid (6 STb (g1 7 (g mmiiils F

ik Use ooles dMicrobial_sci@yah00.com: fea! .0l 1 ¢ JoT ¢ el il T Sl pole doly oDl 55T oiils (655 gy Sen Lyl plis S 0
qFBAYABYD

o

5 2ME sl 3 nlie Ll 3 55 5 dibl e iz B Sl ol 4 56 sl plie b oS 5 5SSl TAAD 9 A
S slen 2l Lol (S 5 S0l 0 03 JT U uims 03,55 oo (39T Lol 5 a5 (655518 DY guamma
Dol Cdls g 53 cor S35 il 0 oS ST gy ol ST 55 0 Olpm 5 0Ll 3 oo 5 51>
O3k Oliwl 55 e gl Q\;w*:(.,u?JJTL;ww,;B“-,_J}mTol}:@MWJ\ju,u AL adls
Ll oz Gl 5g5 4

St a5 o g ol Ol g (sla ) 5 1 ¢ B3 &) s oS 5T 5505 VY oSl 53 1 (g 2 90
o5 3 esbeT oo 5 o gl ki (68 030 Y g5 4 By oS T a0 (S JT bl 1 oS5, ol
o 3Lzl Hlas O3l il 5 5:0Le 05037 51 3 SPSS16 (g,LT 158!

s V5388 6ls 5 By S 5HOT @ 03 5T canillas :,yrvufJJTq.?}dTT wcaAAT@v\{@LﬁL;,bilhwll
s 5o5 3l (.\S@A)g (Sl Ikl G YL Ol Jg s sdalin Ol s,lukal e d I i vf;jﬁ
(ol 0,8 5 08 01X Slem 5,1kl Gk 5 8 2 0,8 560 Ol nl 3kl Gl Slome Ol jpe) SB35 35T
S5 PPD Y 3+ /F 5 cpls pdE 5T 53 By S T o ke o 2S5 o

6 5 1y O seames OB ST 3 e Cadl (i & (5Ll Sl oM oS ST 3 o 5 1S S AR
3sn Sal Rl (slaael 51 Gl (S5 O sty il (I8 3150 55 S ST 281 (a6 051 o st
b as S IS ole

Ll ot 5T By S 53T 1 (Sl (S0 519


http://zanko.muk.ac.ir/article-1-47-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-19 ]

Goshe lngs )

33 1 S 5 Sl i Caliies Sl
tdas o OLis ol sl se
Sl e o3 YOI Jle s s 5 L
WA oS 55T Jald S1IE 4 503 YYA 53 457 i3 sl
5 mhin . O s g 03 JT S 5T & a0 T do s
;tcﬁaﬁw\w,ﬂ&vnaduﬁmw
Wsls Olas Oyl s s olhule Olwl (gla, Ul
L35 05407 By S 5T 4 adisad o ys Y/OF
OLa Ol 55 YoOY Jl s 51,8 5 Roohi 7
sl it (‘““f 3T 5l @5e5 YV o 45T Lisls
b 5 Ao )3 FIN il Ol gi (0155l Ol
Ly odd A5 58S 50 (25) 5 i n b
v L3 g 0 a.ajJT (r’j:’_/b:}é
w oosdl Sl slse Oy &S LT )
ol 5 e Gblen (oS F L
boarg by kS e obul (6, amalr s ol
olie Looee 487 015l Ol b e slon 5 OT
o 2P S S W5 s B s e )
oS FWT Ol (a3t pl 51 Ol S
Dbl 53 o gllor Ol g oS 35T (gl sai 53 By

IR U9
S5 903

sk ‘C,uf 3T 5 wges YY caddlas ol s
Jlosls = ole 53 Ol Jod 53 ain amw (b ol
Ol Jlad ) ol Ol g 55 ol 56 YY 514
sy A5 s osTaer (0L Dbl
58 B i )50 By oS 5T

-

Ao\
S el 4t o ple oS 5 Sk
e )l s &S A Calie (glazd, 6“'@)\5
Olol (s G 1L 5 clisd oo olE 5550 o,
Olg 9 0Ll y3 s 9 s> ag les bl
L5 e 555 iy TS s sl
ket 5 paolish s sl ST S ma iz dun

® .. X
Sk e

g T S e b ow b
OT g5 Vo b Lol .l o st lid S 5 0L
S33iS N gams 5 GME Mg 5o (b sk
Caliee (gla pwy p  Ligd o ST ol 5 Iy
e Y game 1IY0 s> oS Sl esls OLES
03T Calies 256 o sons Lo 5 clis )3 0l S5
5 oAU b S ST Ole ol 5o iph e
ot Tl S S e
j(uufjczﬁ AP WRTRAIGEPE S b PTG |t Cly'b;
N sy il oS 5 b ikile (i Y pamme
5 B s Bi b S 5N T g2 sl T
By By oS5 T ¢ e K2l sl
(g s 0Ll 33 g ) A8 2 W5 15 G 5 Gy
2 @Uoter s DNA & ol sl 5 Jlasil b
53 el 5 A8 Ol e 4 Yl Esl P53 sl
@ 5 35 (g
Olsle 5 Ol w Madl o chass W37
(World Health Organization, Sl cilig
LS 5 &K 05,8 o3 1y b 5T WHO)
oS ST (g)lsly) aidy 3 S gunaad ol
318kl 3b Olasl (9 pae 3,50 olde slge 53 By
Sl 2,18kl Gb 5 0 8 5 0 8 56 0(=ppb) O |

eV AY Y 5VF) " = =Z ..
. ’ W‘C;jt;yb\—"'

Go—4V /1WAW jlgy /0Bws)S (Sibjy eolc alSiily /953l) (Sib)) eolc dlas


http://zanko.muk.ac.ir/article-1-47-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-19 ]

(43 e B 00503087 pljas onal

A s sy a T Ky o o ol s ek
456 5 e gl PO adsl o ge d b 55 LSl ol
CLE W okl d, 1Y bwg gl ST
okl g5 de g las bl Clale b anslin 55 adi gal
T s 3 Ikl oo ) oeslizel L o5 s
3 425 3,4 SPSS16 5 or Ay Sl
adlas pl 55 S ol 0T 515 288 15 fdow
3051 31 e 5 35 30 (o T Ol ) jeiin &5
S5y 5038 K s g e Sl obT

8 eslizal Hlae ol ol 5 Sl e

Lasl

Woad YY (aen a5 5l Oli b Sladlas 4
By oS ST 4 03407 gy 3,50 oS 5T
Bi (oS ST o ke (ST 5 (i L
PPD VN5V /8 LS n g e (,uf 55T s
Olbe 31 ¢S 5ls Ol andlln cpl b (VU gd) 3
S5 4 gas (Lo )3 FO/F ) Vo (om0 3550 4505 VY
0) 3 bkl Ol 31 i By oS T ST
30kl Ol e 51 iy (S4T30 (05 5 0 8 50
V-Y0) A edalin adges I pliSoma L3 Sl
(EPTEET

e 5T w5ms 55 (ST Ol ()bT ans
3 PR o oS0 5 Sl 5 b sl 0l
i e sl by g les Ol el g 0 /7

Yo=4V /1WAW gy /0G5 Sy eole slGkils /955lj (Sibjy eolc alas

S5 oslas

Sz 63515 b e 3T 45 510 50
s abe ) $8 10 sk JLIYY s 5 6,85l
Sl 4 de s Ve Jgilie (g o YO (a1 5
S dow o b 4B Y Sday 5 L1 5,T (g5l
s D55 bgliee o sdu B As 03l OSS(Shaker)
oslad peily) Blo S oy oaT oy J sl
lor o )lae do- o pl 53 5 cpl 4 5 s OLa ()
Ny
3l S g

B IRV g S ) eslad
(& ROMEr =S5 5 s 45 ) Agraquant
e 3y 50 L& sas 55 By S ST S 0l
A S Yoo mleT pa,8 g 235 13
U o3l STL &S SlacSalr 4 o 5T & 558
Jslows 31 2ds Ko Vo s i 63L5) L5 g 0k
23 s 6Ll 0T 4 e o 4 e 0 las 5 5kl
4 5 ailsp G5 bslie Sals S Vet ey Al e
o513 Uil L g ok US” (63 T L oS o laeSal>
s 4SS GBI gy s aiss Ve el s
L JaS glaslllnl 5 @sed 53 peaS 56T
56 s ool 5T 4 sl S o 3T K558
Voo shaad de e Ay Ln S B, b
O 5 Bl Salr » 4 5T Sl msm A S
Ky Al o opl b ods 4SSl GBI gles s aids
Chle LK) chle s sbul b wh0 5 ST
3 oS s Lokl g 45 gad 55 S ST
a5 gie Jslown 1 ads Sea Ver 058 BLSI L


http://zanko.muk.ac.ir/article-1-47-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-19 ]

sodhe lngs  GW

PPD s g p piF 35T 30 By ot $7 T s clitlé (Silio 1Y J9>

B, u:...f‘,i‘)/uT cble Sy
Al \
A¥ Y
\e/f Y
Y/Y ¥
\/F 0
Y/0 4
710 \%
Y/A A
\/¥f q
o/¥ Vo
[dAl AR
AY \Y
f/v Y
/0 \'¥
\/0 V0
v/¥ \#
a/% Vv
\VAs A
\/Y 4
\7Al Y.
\/Y Yy
\VAs Yy
ool Se 3l 33l oSt S A 4 g3 2l
Sl
ARVAS /Y Vi ¥/4 A \RVi4 Yy

N Fr ormer s oM Slse sld o e
Oludl (oD & S o A 5 oS 5SS Le claz )6
o sms IS ss Vajl e s 4 1 Ols
Sl g8 o (SIT oo gl o3le 53 o g
(S SNl 4 T GME slge O pae e

(2l Sls Wy (el (2ol w els

o
Calizes glde Slge 9y (gl cU\G)G

oslizul OT 53 35050 JT 5150 31 5 Lsd oo 05058
A5 gde slge 5 b 5T dag JB (& S
S MR e ) 15 e o S e
S Wl ST S8 5 % sl U was

Go—4V /1WAW jlgy /0Bws)S (Sibjy eolc alSiily /953l) (Sib)) eolc dlas


http://zanko.muk.ac.ir/article-1-47-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-19 ]

(43 e B 000503087 oljas onad

Gl Sl skl 51 NG (ST Ol Olis
\ZANEIEYSTS VA IO SR TP IVGETY - P g TH |
Ol 51 Olin 3 Jozb 53 S 5 ) Ol 5 ey
ST daiisai 53 (S dT szl s 0 o
BERRRC SV SR N PCP I P IO NI RN ey
om 4ty Wsls olas 8L 5 Taheri adlas o
=S FWT Lo 5 By (S 5T G115 5 a b
s g g B s s Olia s 53 s

ST s 5l plaSoma 55 e andllas o
(0.5 2 05 561V-Y) Sle skl Ol 51 5L
3 gn (SIS D0 sl ¢ o MHE 3l ge S 540
S oS 5 Sl g5 5 Ol poeen 5 212
Ll 5 r LBl azils gy oldE & gad 55 Sl Sae
Cliblows Lol b Bl I8 S 4 ga 55 e Oljs
Il Gb OT 51 5l am 5 3L 553 (b 55 J geamms
maigel byl (S5 lld 5 sl
“6 8 gl s, Ol SR 53 e AU s
Tsgls Caliee S 5 M5 5 b sla
9 Bl 516 Olge ssd> s b romes
W5 OBl ghe slsn 55 sl fm] eSS
iy 5l b el by sl ey S ST i
T35k 68 S sl o gt 7ot ¢l
04

5 (Lino) sJ Yorv Jlu ;5 oS aas s
L) (-’-'f 35T 5 ol ags O 635 » SHLISa
YF S Al jesie (sl rL>u‘ J , sla Slel )
T8 e kgl )0 dped Ar &g
S s adlas s AR L5 g ol 03407 nsse s
Olyasle Oliel 43 Yo Jle s 0L, 5 Roohi

Yo=4V /1WAW gy /0G5 Sy eole slGkils /955lj (Sibjy eolc alas

(528 Cogn st ¢S 5:lST Lo g ((GST oo g
e o) g Dler 5 (Fe s

Wlisy) O pan e Oljs )l 90 pl 4 a5 L
Ol 5 Sl Cllig Ol b g (o o)l
oy 03 Tl ads e Ol ik
VS ST Caliina sl b p i 5)T 4 g VYL
SYU ST lyls G5a5 Ve Lol sy o 05T B
3y (o5 510 5 560) Ol jlowe d

el i Gl >y s &S (glarlllas s
33 LK 5 (Toteja) bw s lawy da 4aS
‘(.,uf St a5 3 Ao ys B/ s plil Y8 L
Sl bkl Sl Ol 31 i (ST lls
S 3T s g 51 Aoy FO/F Lo andllan 3.V i,
S Wsls Olad 1y Ol s,lulnl jlwe d 1 i
g o g asdllas y3eds (6,8 oIl Ol e 4 S5 5

e Sl 55 3T 0l o Ve
b (S Ll s 5 e Gl il e il
Salize boes glos 5 olgn 5 OT Lol i ¢ LSl ae
Sleyss 53 GLlEr Gl (g s s
ekl (gl 5 O L JU lad &l
BB 505l SN puamme 53 S 5 S Calibes
O odd plal gl sy b Tl sl
)sc@ljs.&ﬁC;L;hobj\sﬂduabjauf:}ﬁ
calizes gaole 3 6yl 5 aged ol ug"" Ao S
CEL Ol Ml BYs 5SS S L o
Al e slge Calies Gk sai 53 S 5SS
oV

3360l 53 YN Jle s 51K 5 Taheri
Qwob\jlcm@ﬁ@f,\f;ﬂ«sﬂ*u

5 Okl Juab 3 & Wiy 518 (0l Jled)


http://zanko.muk.ac.ir/article-1-47-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-19 ]

Goshe lngs 9O

g8 s LS e e S S S 1 e Sl el e

Sy LBl s il lagm) s b S
Sl dgol Sole s cgola,ll 5 058 s Cnlis
br)l O by 5 b sy glalaos o
G syge B o, sbea S xS S b
Lo S o 57 (s 28 s (slehs)
Sgp 33 1y e M5 5 758 Ol L5 ()l > 5
sy ey 0l s 5 T das zals 1
2l S 2B iy (Joime 5 b e gl 5 T

(Yy) = :
. v J;Q)yﬁ@‘u&)j&s&u

S 5 dmi
5 06 @S gl 55 5 Coenl 4 4 g L
LSJZ:‘:'Q\SJ\.EAO.U{.T)J&:MH‘A:A‘LDM;SJJ‘}A
e b £ 3o J,:f)&bt&l{sd:{b 43

N

References

plil o8 55T 5l ods Wy Sy S 5wl
0387 (s gai (o )5 AZ/V) Y9 Ui jadeine (sl
55 e asdlas M Ll (ks S SOT 4
30kl Oljn 1 2y (ST basi g 1 plaSomen
ol Sl 4 g LB sy Ol 5 O )
SN eshr oS 5k SRS Ca e 001
S Chle SN 5 e 2alS LY 51K
.(m.ul{wc,.w\
33 OSes 5 ROOhI o adss )3 piseen
55 ué}i‘_g;w_,;t,uf;ﬂé” Ol 53 Y Y Jl
plosl gt Ol g (O] JLed) Olyijle Ol
oJJ:d))TC."-AJ}QJYY o Ol 4 Al edeie Lsls
Vi Gl s gyl copaysp) sle Joab b
35 i3 0B g 4 0341 4 5ad (Ao ys FIA)
L,w):.mj:@@,w{}:,ﬁ"u@s&g\fl?ﬂji.m
B A BRI R TN R RE F -
2 55 S A5 S 5k p g A Ll
Calie (oMe (slaoyr )3 S5 g5 5 Ol

Y ol & gliza

1. Roohi S, Gholampour Azizi I, Hashemi M. Fumonisin contamination based on flour quality
used in bakeries and confectioneries in Qaemshahr (city of the Northern Iran). Afr J Micrbiol
Res, 2012 February; 6: 1815-18.

2. Sahar N, Ahmad M, Parvin Z, llyas A, Bhutto A. Screening of mycotoxins in wheat, fruits
and vegetables grown in sindh, pakistan. Pak J bot,2009 December; 41: 337-41.

3. Bennett J W, Klich M. Mycotoxins. Clin Microbiol Rev,2003 July; 16: 497-16.

4. Paterson RMR, Lima N. Toxicology of mycotoxins. Mol Clin Environ Toxicol. IN: Luch
A, Editors. Federal Institute for Risk Assessment. Springer, 2010: 31-63.

5. Amadi JE, Adeniyi DO. Mycotoxin production by fungi isolated from stored grains. Afr J
Biotech, 2009 April; 8: 1219-21.

6. Whitlow LW, Hagler WM, Diaz DE. Mycotoxins in feeds. Feedstuffs,2010 September; 74:
74-84.

7. Pereyra CM, Alonso VA, Rosa CAR, Chiacchiera SM, Dalceroand AM, Cavaglieri LR.
Gliotoxin natural incidence and toxigenicity of Aspergillus fumigatus isolated from corn si-
lage and ready dairy cattle feed. World Mycotoxin J, 2008 November; 1: 457-62.

Go—4V /1WAW jlgy /0Bws)S (Sibjy eolc alSiily /953l) (Sib)) eolc dlas


http://link.springer.com/search?facet-author=%22Andreas+Luch%22
http://zanko.muk.ac.ir/article-1-47-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-19 ]

Y v B oauSgiNsT plivs onas

8. Hadizadeh Moalem SH, Gholampour Azizi |, Azarmi M. Prevalence of Aflatoxin B1 in
feedstuffs in Northern Iran. Global Vet, 2010 May; 4: 144-48.

9. Zinedine A, Maes J. Occurrence and legislation of mycotoxins in food and feed from Mo-
rocco. Food Control, 2009 April; 20: 334-44.

10. Institute of Standards & Industrial Research of Iran [ISIRI]. Food and feed- mycotoxins:
maximum tolerated level, 1st ed. Tehran, Iran: Institute of standards and industrial research of
Iran (ISIRI), 2002: 3-20.

11. Yazdanpanah H, Zarghi A, Shafaati AR, Foroutan SM, Aboul-Fathi F, Khoddam A , Naz-
ari F, Shaki F. Analysis of Aflatoxin B1 in Iranian foods using HPLC and a Monolithic Col-
umn and estimation of its dietary intake. Iranian J Pharma Res, 2013 Suppl; 12: 83-9.

12. Li K, Qiu F, Yang M, Liang Z, Zhou H. Survey of aflatoxins contamination of foodstuffs
and edible oil in Shenzhen. Wei Sheng Yan Jiu, 2013 July; 42: 604-10.

13. Hedayati MT, Mohammad Pour A. Contamination rate of Aspergillus flavus and aflatoxin
f wheat samples in Mazandaran province store (2002). J Kermansha University Med Sci. In
Persian, 2005 April; 9: 52-62.

14. Cunha Moreno E, Tironi Garcia G, Augusto Ono M, Vizoni D, Kawamura O, Yoko Hi-
rooka E, Yurie Sataque Ono E. Co-occurrence of mycotoxins in corn samples from the North-
ern region of Paran State, Brazil. Food Chem, 2009 September; 116 : 220-26.

15. Toteja GS, Diwakar S, Singh P, Saxena BN, Sinha KK, Sinha AK, et al. Aflatoxin B1
contamination in wheat grain samples collected from different geographical regions of India:
a multicenter study. J Food Protect, 2006 July; 69: 1463-67.

16. Sassahara M, Pontes Netto D, Yanaka EK. Aflatoxin occurrence in foodstuff supplied to
dairy cattle and aflatoxin M1 in raw milk in the North of Parana state. Food Chem Toxicol.
2005 June; 43: 981-84.

17. Ayar A, Sert D, Hilmi Con A. 2007. A study on the occurrence of Aflatoxin in raw Milk
due to feeds. J Food Safety. 2007 June; 27: 199-207

18. Taheri N, Semnani S, Roshandel G, Namjoo M, Keshavarzian H, Chogan AG, Ghasemi
Kebria F, Joshaghani H. Aflatoxin contamination in wheat flour samples from Golestan Prov-
ince, Northeast of Iran. Iranian J Publ Health, 2012 September; 4: 42-7.

19. Marina Martins H, Manuela Mendes Guerra M, Manuel d’Almeida Bernardo F. Occur-
rence of aflatoxin B1 in dairy cow’s feed over 10 years in Portugal (1995-2004). Rev Iberoam
Micol,2007 March; 24: 69-71.

20. Lino C, Silva L, Pena A, Fernandez M, Mafies J. Occurrence of fumonisins B1 and B2 in
broa, typical Portuguese maize bread. Int J Food Microbiol, 2007 June; 118: 79-82.

21. Gholamour Azizi, Rouhi S. The comparison of total Fumonisin and total Aflatoxin levels
in biscuit and cookie samples in Babol City, Northern Iran. Iranian J Publ Health, 2013

April; 42: 422-27.

22. Prandini A, Tansini G, Sigolo S, Filippi L, Laporta M, Piva G. On the occurrence of afla-
toxin M1 in milk and dairy products, Food Chem Toxicol. 2008 December; 1-8.

23. Riazipour M, Imani Fooladi AA, Razzaghi-Abyaneh M. Natural Occurrence of T-2 Toxin
in Domestic and Imported Rice. Iranian J Publ Health, 2009 September; 38: 111-16.

Yo=4V /1WAW gy /0G5 Sy eole slGkils /955lj (Sibjy eolc alas


http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24024374
http://www.ncbi.nlm.nih.gov/pubmed?term=Qiu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24024374
http://www.ncbi.nlm.nih.gov/pubmed?term=Yang%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24024374
http://www.ncbi.nlm.nih.gov/pubmed?term=Liang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=24024374
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhou%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24024374
http://www.ncbi.nlm.nih.gov/pubmed/24024374
http://zanko.muk.ac.ir/article-1-47-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-19 ]

be bngs ¢V

Determination of aflatoxin in wheat flour samples by ELISA in Chalus city
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ABSTRACT

Background and Aim: Wheat is the main cereal that is used in Iran and in the world. Afla-
toxin contamination of these products has an important role in human health. Eating contami-
nated product causes of acute and chronic diseases in humans and animals.

Material and Methods: In this study, 22 samples of wheat flour were randomly collected
from different bakeries in Chalus city. Aflatoxin B1 contamination was measured by ELISA
method. For statistical analysis, SPSS software and statistical tests: correlation, t-test and
ANOVA were used.

Results: The results indicated that all samples of wheat flour every 22 samples were contami-
nated with aflatoxin B1. The minimum and maximum levels of aflatoxin B1 in raw wheat
flour were 1.1 and 10.6 ppb, respectively.

Conclusion: Aflatoxin cause economic losses to the industry and risk for health of consum-
ers. So reduction of Aflatoxin in food should be considered.

Keywords: Aflatoxin B1, wheat flour, ELISA, Chalus
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