[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

\Y’qvj.éﬁ‘\()n)}:‘/\' a)La.f-r ksv’\.k.c@lﬁp}r).lﬁ

3050 G 31 00 B inVitro Sl g 3O M e 3 WOT LS
OBl T Sl g 3 41319 g ustlog ) Tl

Fdé.?dq.?dJMVQ‘;J‘}?(.*Y;')L«q-dg‘f»ck{yuc\d'sj}dlq-f

J.@,:..Ag‘;i‘.:\.';@L}..p}r}l;AM}}@g‘;iu.';.)‘}aLg)juMja}ﬁg;‘ﬂ@u}rﬁdﬁ)&g}g@b—\
J.GALAL‘}_!L:\.E«G\;&)r).lﬁum‘}}ég‘;i\;\ﬁ)‘f‘_g)}u@m{ja}jg)\i.)\:.w\—\'
QL@.M‘ W aK.fiJ‘b géj)}\.is am‘b “;i“'\; GL.&} rjl; UJ,? J\L:.i;“.} -y
RVR PPN ;,uﬁﬁiaeujému;sv@fb\;@u S eahie mlio oy S sbskul -4

QU 5 pdy )b 90 NNE 1l ys fu,b)

oS>

5 Shes il skie 4 i S 3 s s 08 My S 5N6T G 53 PTCC5052 gy plog )5l jasee U155« anssy opl 5o
ol oo e S Al 5 3 S 13 SlShle Il i 51 (Sal s Job Sk o dnl b oS sesie (GESTs Jame 3 ez
M S 53T J s o (P<0740) S s Soygon g AShils T Sisl e (55 05 jases S o3ls OLES @l LS sy Ssl
5okl Jhay 33 4) sdd o jasie gl OUSUhle T (Sal i i (g5 31 4RES Y0 5V 0 sla Olay s p SIS 3 0 S S /Y e L
5 e Jlam 05V S e 4ids Yo Oloy CdS 1 ey Jsloee 55 My (S 56T odile 3L Ol e sls 0L @l A el e (ks 8
35 0k) Sy 4 okd Sl jeshe (Gl Shale T ey ey oy Ve @ sgrge My S N6l Ol L3 EalS ) lads ST
OLES o cnl b als 2alS (g)lsbme sb w0 15 los M oS ST (03 b oy g odd S eses (gl SAKnls T L as s

3,8 15 eslinul 35 wﬂﬁijdeﬁ»@M%ﬁ%wa&gly@,Uljs‘fﬁ;\_(.:l:..,b)ﬂ&falﬂ sls

mahboobe.sarabi@gmail.com L5 Jye”

AR


https://fsct.modares.ac.ir/article-7-19778-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

e podes St 3l eslizal LINVILIO Loyl 5 s M1 oS 6T 2als

OLSea 5 253 Ol e

ol edd bl wiy pl 53 les 1S Dlide
b s reeglos Sl sy [ By S 56T mlas
g Saeis sl s Sel Gl iy, S olpe
48 b cldly (Yorv ) als V] Lsls I3 )y
Sl 68U s S gslelie b cle 1T g St
PSS s S eSSy s il

\"j A g_,_.?)? “ J\M"M.:b.? 03,0 Dygo & uwf(:\ﬁjﬂf

ok 031 ailosl Jsoes 511, By oS 53T 51 s 5o
S6sS Sl bls (A s s SUS aas ials
Gl g e Sladkdy 5l 65555 5 b bl Sy
Lsls 3 s 3550 Slind (Sas Bl 5o My S 5506
Ve dnlls S ek gladshe e onl 00 s
5 oelS S G glome 3 15 M (S 5301 51 A5
el 5l AT )S 5 oS ey o w0 (YY) 0L
oS FWT Dl g SV sl S S s s e
o @l L () sl ooz oS 00 s My
b oamlie )3 s mloss Bl jasie sl 0L O
ol LS cd b S al glag S
ST el e 3 Coder pl &5 Cils My S 50
=Sl Snn g Aoy AT S 5 Ar S S @ aady e
3 eslaal 54 wmstI el ke 4 s Ll
Sl oS g s Shee W 4 WIS e S
Spdye plel g cnl 4 ke o S 18T
S Jals 53 ons a4 el S Gl oS > Sl &S
et 35 (68 o XS e )15l S LS slme
5 oekd Sk Lol Sast, Sl s Sae [l cg
Cof i LS U 1 b 5o 58 e
L sl S Jlail sl p S S @ ol
L0l o b 5 el ssle 4 s 50 O s Jul>
o o Gl 15 Son 3y o plal SuSG LS s
o ladios by a8 S 10 2 b bl S dlg s
2B s 3OS e ey cpl 3 s S wlsl STy Jas
4 Comd e osle b 2815 e 2l oS S eslinad
Al sl aals VU gl Soglis (O gl sl 2l
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1. Aspergillus flavus
2. A. parasiicus
3. A. nomius
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2. Yeast mold broth
3. Center Glass
4. cfu/ml
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1. Alumina silicate Beads
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1 . Scanning Electron Microscope (SEM)

AR

OV RSPCSRN | SIS { WSUN BN R S |
AW

hie Of Ul SlSsle )T i 5l Sl e slasils
Yoode 4 sl S mle a3 WY Ol 3 e 5 pixd
03 ke odd Kix gladls e A S el
Vo ol S sl am s VYY) Wl ol anes s b
[Yeay] (aiss

SWShslegll 2 jodes o —0-Y

SChila T Sl D3 jesis oS sk w
3 ek)) Sose 32w oS Ol e (ol
@ ke YO Olie s (s onl 5 A g (U8
ke Vor (Kol gkl e O
e 28 Bl S 5 e Jske O gl s
23 P Ol o s Sol o ol Al 3 ool g
Olsie a0y (Joho O gl s olyon & Ot 2 slte S
3 a8 sl a3 Y0 o el EA 5 TE Sl w als
Gl Sl S5 Sl 0 gl g () JSK2) 8 S
ClS s g LS a3l s ke T L Sl
obile 3L Jgs 55 jases gadgho slaad oo Ayl )b
DIYOY]as poled e sulasen YL

Fig 1 Yeast cell suspension (In the left image) and
Alumina silicate with cell suspension (in the right)
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residual concentration of yeast compared to
control cfu/ml
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Fig 3 Compare the average remaining number of
yeast after immobilization

YV

Multi and fluorescence detector Jue ;L. il
oS T 31 keel Jploms 2350 50555 b Il L eslizul
OF & bgye bt dsles 5 dol oo O gnel IS s My
S A 51 5 g0 I gloms e (Y JS) A
Jsboen s Son Yov Ol a5 A a3ls 0 20 e 211

[\1] s 5,5 HPLC &

y =4.1265x+0.023

Response (peak area)

0 0.2 04 06 0.8

concentration(ppb)

Fig 2 Calibration curve of aflatoxin M1

5T o 5 4521+
S ST 0ile BU Jlod 5 Sl Aulp oy st 4
alises QLA) \s BE) (AAJA 3 e.,\.';)') s C}; 93 L QL‘:;.JLA)T
4._;'1.‘;' CJJ& g_,JL; B cJ.:)}ISLﬁ Q)j‘.ﬁ LY (Mt._j} Yo E) Vo ‘O)
S e L s esls Al el LS aw 3 sl Sls
3G 51 e 5 48 S 13 golel s 5 455 555 SPSS
5 5l sl ks dor Oga3l b ab s e sla o Sle Ll

.JJ.,\.JAM._{uA(X='/'O Ck.u
Cou g 6\;} -y

CasS ..U.lbé @\SJ wjﬁ—\—“
koo 53 jesve sdile SU ladshe oled il o
bl e S dul3 > ol Ol s
5083 S 53 4 SASLle JT ladils (555 2 4 s
b o cws Ol el A 5 YE ladles s (el 8
Celu $A Gy b jashe Sl Ol g o3 Jse (SHl5 g
olile 3L Ol () Jsdr) (P<2/00) sl ably ol 58l


https://fsct.modares.ac.ir/article-7-19778-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

e podes St 3l eslizal LINVILIO Loyl 5 s M1 oS 6T 2als

OLSea 5 253 Ol e

Table 1 Amount of living and non- living yeast that immobilized on Alumina silicate after 24 and 48

hours.

Yeast living
immobilized after

Yeast non living

Yeast living

immobilized after Yeast non living

immobilized after 24 h immobilized after 48 h (Log
24 h (Log CFU a1 48 h (Log CFU 1
mL) (Log CFUmL™") mL) CFUmL")
Alumina 0.176:£0.002° 0.175+0.002° 0.4240.006" 0.002::0.000°
silicate

Means with different letters within a row are significantly different (P < 0.05).
+ Each value is expressed as mean + standard deviation (n = 3).
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Table 2 Reduction of aflatoxin in different circulation time in alumina silicate

nitial concentration of

Immobilization method aflatoxin standard . Tl.m ° Aﬂgtoxm I'{eductlon.of
solution(0.2 ppb) circulation(min) residues /. aflatoxin
Alive cells immobilized 0.2 5 0.10+£0.010° 50
Alive cells immobilized 0.2 10 0.09+ 0.009¢ 55
Alive cells immobilized 0.2 20 0.06=0.00" 70
Non-living cells immobilized 0.2 5 0.2£0.00" 0
Non-living cells immobilized 0.2 10 0.12+0.010° 40
Non-living cells immobilized 0.2 20 0.08+ 0.002° 60

Means with different letters within a column are significantly different (P < 0.05).+Each value is expressed as

mean + standard deviation (n = 3).
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Fig 4 SEM images of Living yéast cells immobilized on alumina silicate in four magnifications of 25, OOX,
1000Xand 2000X.
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In this study the ability of Saccharomyces cerevisiae PTCC 5052 to adsorption of aflatoxin M,; was
assessed. In order to improve operational efficiency, Alumina silicate ceramic was analyzed as a
potential support for immobilization of yeast cells. In immobilization process, results indicated that the
binding abilities of AFM; by live cells of Saccharomyces cerevisiae were higher than non-live
immobilized cells on alumina silicate ceramic within 48 hours (p<0.05). Then, the aflatoxin M;
solution (0.2 ppb) was passed through a ceramic substrate containing immobilized saccharomyces
cerevisiae (both of live and non-live immobilized cells) in 5, 10 and 20 minutes. The results showed
that the residual aflatoxin M, in the solution after 20 minutes of circulation was minimal and the
highest percentage of AFM; reduction was 70. Alumina silicate beads containing live immobilized
yeast cells compared non- live yeasts, significantly reduced aflatoxin M, The results of this study
showed that the alumina silicate ceramic can be used as a suitable bed for immobilization of
saccharomyces cerevisiae to remove aflatoxin M,

Keywords: Saccharomyces cerevisiae, Immobilization, Alumina, Aflatoxin.
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