YY U IY Olxis e, (¥ o loii— A 0,90) ‘sg.l;\.é é:l.ua 30 60 (6599w )50 aolilad

Oz (B b losial 1 S T 59 2 O o L Tl b 9351 W56

&

& o

" Isle gadge Loyt oy 6,5 T Sl Olgd Lo e

Ol e gralys gDl 53T oBLiils d plg il 5 dols oSl (A2 5 5 Sl sl Dlidons 570"
O ety ol 13T o&ils ol g et Ay e(655588 0aSails gl s 5 p ke 0y 8

Q‘ﬂ‘ac;cj}isgbr}l&QWWyr

K

VLV YIYE i bpde guob 16+ )/+0/F+ 1l o gl

[ Downloaded from amfi.ir on 2025-07-22 ]

o>

G G Olgea Ol oo O 3l 5 5,05 (gl Lidu et Sl 1 &S Sl an st &S5 O 8 b S 5

oslizal ¢ 2ag g ol 31 a3 S eslizal oz oS e Aile os 55 S e L5 55 o7 n SOl 5 S
5L o oS (B e Cule W5 55 WIW) T+ /F 5 o /Y 0o /Y /) sl 5o O Bk w8l LS5
SLais S Slo 0y (L) s omn 5 (€P) a5 5Ky 5 (1) JS ol 5 g () bl PH) (plass 5 55 ol s
b s JoosS 2T Sl lS & b 55 SlislesT sl s b5l eSS 5 1) (b basles 55 S56T
e 45 o 55 02l 2l 1as gos aen PH 01 5n (1685 Ol (b 55 Liks o 5 4 225 SPSS 16.0 ) j3le
s Gl S el 5l o e (6l gime 51O Sy e 1 S Iy T (61 e s sbas a
s 02,80 cole; S s a ) Sy s e AT e Canle O g g b 3 O by
T 5 51 O 8 ke s Sy 3 e shd g s S el 5 e s S psheels5SY Slais S
O S8 by 03531 487 255 4o 015 or Sl 3 (P>0.05) bl Conle 53 ST (657 53 sl s (5l e 3|
et B LY 5 /Y e 53 3 ol Bl e clie g 02Ol SSG (in eb l eld 4 e &
Olsieds Ol 5 oo 1y O s 7. /¥ (gslom 45 gas ool 1) Cole O g g0 5 530S s 5 Ol gio s o3zl (gl

25 G led op e

S ¢S Cole (i b OIS 1 Sl U39

* shahablavasani@iauvaramin.ac.ir

Y 108 2o 35 (65 2,5 (559w S aolibiad


http://amfi.ir/article-1-22-en.html

[ Downloaded from amfi.ir on 2025-07-22 ]

KodS w by ol solle cals &S Wyl ) SO
Jo BB e sl b alax 51 O 8L A ol S
Sl (8l o eSS ) T
YA g 4l ys 5 eds S S 8- ool glads T
ENIE) o kS 5 (L Y-VIA) Y s (L YY) s> o ol
J'S:l?g.\;é c.k...: V’h‘; el Q\f‘,lftg Syl s (U
LS (0 S8 0 g5 g pdST 2T i 5 0ok3 0 g5
S e (6T g5ls 5 ME dnse 4l G, (8)
sdey A 3 O S Vo gr Jola lyls DY guames
Sy alisy Cobys Hlhae g 5 dalst des g ( glde
035 e 535 55 O S Y Or 55 I lS alS
oS soin sla 05 8 23l L OB L () Cl ok
5035 oo 1, O Sl enl ) Sidw s lle 5 VL
P S S o sh o gMHE esle sk, I e,
@LT Z0.00) ol e e Cmin 55 iy e33L
Sl LS g 4 (1FY) 0K 5 el
o 9 Sl 2 Jgama 93 S odd i ol ol oSY
(S5 kS (Y Ao Saa 5 Sahan ol
S gy sl o O Cale paab 5 oled
Vasilean and Segal «s,l &K 0k b o5 Sk
21 o ks e sl Sl (s ST (YY)
s Rezazadeh((s ;s oI OV same Oladin & 5
35 oS 5 S el (6 ST 31 (YY) O,
NS 5 et S Slosas  wS e
G a5 LNV s S ) b Gl e 2y
02 Gk skl 3L FSal Hs e Sl L 35
S O (o Pan (2l 53 ¢ 2liE DY s
oS B Cale 0 gV g3 53 OISl il - 5o
20T 1 agh oslizal i b Sl edel s O
Ui dpame ol e 5 olard 5SS 8 Sl sas

.)}—N

lﬁg’l‘)j) 9 0‘9.0
CS o 51 5okl Ol pl = s ol Wi sl a5 61
OLIT-Merck 31 ol8" S8 oSy lils — i piws S

ohes g (Slulg

3

Ao
s S G 02513 0 S e e
e 5o e 56 VL ladis B0 s 4 8T
Gl asls s Ghe w5y 55 Sleps Coeal 5 DL
dly ATY T 0557 o Dslas gl olsl IS
s lals o) sly) Sl sl ) 5 4 5528 3 A 5
O3dea 1/ oy (6 55 5ldie lnasm 45”55l Jlazil ((slo gus
Cwle A g 4 dlg VWO slaws ol 51yl Jle s o
Cele A 5 3 A5 YO (05 O ke VA S B Loy g2y
Cosle A g5 4 d= 1YY 5 5 8 W Cd b L 1o asls
s a b (VD305 5 0 05 HIpa OA b L (Glo e
Ol Slsme 5 (Gdan lse cla el 5 (oS (VL O e
oo Jsb GIB s el OT S0 oen 5 o
(bl Bl S Y) Sl 350 psas Ay 3540
u;b)}&@‘ﬁjﬁ:éu\x:m@@)y@@u
S5 Dby g o b (S Glag STl
G585 o W 5 (ol eds LS5 a5l
Jolse Olgsa i opl 53 & o 0,505 ajm sla
J 3 le (ST Sl S5 8,8 o 515 oS,
AP A6 o 1 I T 5 (69,51 8 ¢ Bl Sl guast
- r.f Cwle 53 dala 3lge Ol (0 97)kins
L1545 (Bl g pl S Lo LOT kS (el 5L L
N U5 o b pl Lol 25 Gl p 258 0 anS
s BTV 5,5 eslimal e ,8Le s B b (o304
S a8 dmes ik oy et )L L a8
bas (s lado-ly opl . Lilodds LSKi5 (g slad1
o i Callts (Mo 3 5l 5 5 SV S8
Lgd g by amen 53 g5 S Ay Jorl o (b 03 DS 5
Ol 5 o8 Mt (99,550 Jshor pebas 0 fuaie 87 1T 1 5
T 4 Jate old dpST sl L L 51 ol
G S5 ladalg 5 a8l b gen 3 S plaze Jsha
JS85 GsS53D b S 8D Sl gy oS
13,5 oo odes 05,5 534 1, LOT Olg o 5 Lloks
Gladly o 8L Js 2a blas 55.0LSTs 5 5 OIS ,E

Applied Microbiology In Food Industries 'Y

&’Lﬁ-“"‘ ‘


http://amfi.ir/article-1-22-en.html

b s (1B Glee VY N Sde 4 MVOC gles o
ol sl a7 o sS oS 55 il olad g &S ola
AN Sde & YVOC los s aile § 5 Ly ok
251 ) dlaly 3 o3litul b e ik (6,108 wiles S
A delous &5 503 51V OF 3 Qgéuwf,b&y&i

Vbl

> ¢

N=—=~
(n, +0/1n,)d

8503 51V 07 55 b sl Ko 515 2 5laws N
@Bl gl plod po el ol sl 8 ¢ yoee C
(Jse &35 95 0ulad)
Sl 3y sl beds Jioles sy sl g
Bl L8 e gs Lol Syled ol sl iy
(\)&B&S‘d}@]j‘%ﬂd)%k:d

!l 9 PH O 30 (S 570 510!

s Lo 5 Conle (gl 503 PH Ol 50 (5,8 03100
Ol e (5,5 05101 5 0kl Jenway 3510 e ze pH
Y 3 b Ol 25 s 4 Cle (Slad gl 4 )
opled Oyl e 5,1k |55 0s Ol oy Gob s Jla

(19) s plosi] YADY

I Al dMge (5 010!
ol Ol oy bl p IS ol esle (g, 805101

V) 2 plonil SAVE o5l el 1 o 3515l o

| e d sz oF (B Canle o leond g 5d sl g 2 G Ly Ly 9551 5L

JeSas b 50—l s s S oS e e
s eslinsl 5 4 Of 5l -Nestle =5 a
Baiges dugi
STl sV CisS Lyl pls 2
o3l 5 o2 05,8 3 Ikl 1 e s Obsl eSS o
Vsl b (eSas Ll G5l b g) Cnle S
pboedkd 6lsl i 4 05 I Casee ladoys
A0MIN Gus 4 A °C (glos 53) Li 055 sen 505 ) sl
@ okl 059530 5 FOOC clas b 05 5 3w s dl> s
OSS Zale (o8 g o8s b e 3 s )
56wy O3 YalS Lyl 12 55 5 aseie e Lo
L iz FOOC lies S 4 ladiged 5 old (g oy
23 PA 4 Cele (lad gl 4 bl Oy b 5 F IS ey
OT 51 g ok plonil @il o 0 0T s S5y 95
S 53510 De 4 F°C (glos 3 o 4 5 (ladk o
by o B0 50T (M N0 5V ) (glass, 5o 5 L

(00) s plil 10T (5355 2

&Q}o}T
SUT Mg b Sdmusltyg e oled
owwlo

2 Cle o liS A 5wl 6“@%@)‘5& ool

Sl el WIF oyl Ol e syl b

Ls Sl SO 68 05 (STonds bl S

oSS sl Sl s sdel PH L 8T MRS
(V) s oslizul JETMI7 i8S Lo 1w sl o

Sl skl s STY bt Gl S gl

Slsrig a5 53 5 g edd eslinal oS8 5 6 S 5

[ Downloaded from amfi.ir on 2025-07-22 ]

o9 R Sl ) Jau

S £ Slow o
O 8 1y 139 530 05y Al & go Coile TO
O ST N gl e T1
RICGN AL S RN T2
O ST gl e T3
O ST /P sl Cnle T4

Ve 108 2o 35 (65 2,5 (559w S aolibiad


http://amfi.ir/article-1-22-en.html

[ Downloaded from amfi.ir on 2025-07-22 ]

ohes g (Slulg

&’LQ":" ‘

Jab 02 DS Gudegs Cwlbo S diged 53 (WO s puabewbsl ™Y bl Cuxesr @ )T (uSke duwslie Y Jouer

Sl
2 9 St 39 35l 395 e 393 J9l 395 b sLlow
AFEOE /18R Ay Al A/YADE /N 1A V/FO /0582 03071 05 C:"L‘
(1al)Ols 8L
MO YE S YARR NEO £ /5¥A3 NYYOE . /14R8 V/FEOE. /Y BR O SN syl e
sk VARG IAARE Vit ATA\BE /N YA V/EP0E /Y YER O Sk /Y gyl nle
AN AYV e /YpAe AYVOE . rAA2 VIS £/ FB O Sl /¥ sl e
NSO E /AR NFA E A8 NYVOE /Y YAR AL e O S L /P sl e

DO A GNaweT Cwlbo (SBAS 1O waldao ' wal oI gk siwl sl Cares i T Slo A linl Jou>

Bl O 53 PRO.OS ls ime Vsl outins DL el o glize S S g 9 s 53 PRO.05 Sl gten oMl outtns Ot eSS o gline 0555 3y

[EIPIREEWES CIRSIT A

SilagS Job
2 9 o 390 Sl 395 AR 595 Ja 39, b slod
03333 O3k Cwle
NOFE. 8 AFYE VA AYVEL ) AB2 VIAYE «YAS? _
(Lala)ol 8
AL YRR IVARETVAN S V/ADE /5y ABA V/ovEs /)£ RIS WAV IR NI
AFOE VYRR A/+as /Ay ABR V/AVE./\ g ABA V/AVE: /5 B2 RIS VAYL SP P RCIN
NFEE L FVAR ANYYES o ABR AV /Py ABA v/aYE/YBR R VA, PP RN
AOYE. /0582 A/YOE /Y ABA AY o yy ABA AXE Uiate O Sl 7 /P gl ol

B s S Shon ol T 0sesT

B a0 53 PRO.05 s ine (3Bt 0ins 0L oSl o slite &S 5 g 5 Cony p 3 PRO.OS I gne U3t sy O SOl sl 6555y 3 e

O35 13 gme a2 (5l il o sslas SulS”

ol Layles p>0.05 0555 Hls sme L 5p<0.05

05057 Lla 5Kkt s lie ek osli 145 b 53 uili,ly

o3lie I 50 =70 Jlaz! pxlas 335 5SSl (g dels L

Sloe yt aalllan ol s plowil V8 a5 SPSS 1 3le i 5|

Al b ST w53 5l Ol eslizal

oW

Cawlo SBG L Sloo )
ol g s Y s ool SH b aargl

S oS e el 3 SHLT slaes® s S e
chle 8 W Lakie @IS o V) Sk b
Gl ST s 5 65ls sme 1 5LT Blodd 51 0 8L
resldsn i o sS S il 5 u sy e shoael 31STY
(S 0y Uil b p30.05) 5k cule s

Applied Microbiology In Food Industries

L 3 bl £ ke e 5

(SN DT O 30) _ywww s (S 3050 313

03 58 il Slo JEE (g5 4503 YOO lutie

GBI ST Ol dB 031> 1 3 it g b (g5 5 0l

eslazl b BUT (glos 5o Yo MIN Sk a5 £D- Coes L g

() Lo aloes ¥ ala 1

Y aal,

SN ST o o= 0l 55T mle 035/ 4 ged adgl 055 %V e

4 5953 § (S 5~ 0 31!

oS S oslial U ol 4Ky 5,5

il Ol 504y 7 0 lad ol b plonil LS
s Ol 4 5SSy S ol el

S i I8 51 e 500 TPM St e 3 Lt ol 4 5Suns9

OA) s 2513 Jdial i 2 5110

Sl koo § 4 35


http://amfi.ir/article-1-22-en.html

[ Downloaded from amfi.ir on 2025-07-22 ]

Sl sne ssba baise an PH Ol (614K 0l
(p<0.05) =il ,:als
Cwlo (SBdLIg0s 5 4wl p 3o

Flsmon @ dodr o odd S5l 4 e g L
el Ol n 1 (51655 Ol 5 O Caleis - glas
02531 dol 555 53 a5 b jadein O oS e Cls
ol T Blod 105V 30 3 4 O 58y ol - o

(p>0.05) 316 &5 Cols &l Ol 53 (613 5r0

| e d sz oF (B Canle o leond g 5d sl g 2 G Ly Ly 9551 5L

3Rl il B STl sl 28
s Sy sl sSTY 3550 53 LT bl
rsbdse s S S  3550 53 5 (920.05) Sl gae
(P<0.05) 5 55 i3 sine
Cwlo Sddiges pH ko

S A amia ¥ g poeld S3mbia el
3 9ald G PH olie o (gHla gme Dol Jgl S5, 5o
b 03 (p>0.05) sl 3 o 5 O S (g5l slad g

SIS Jab 10 O 2 ShhwgT Cailo (Sdignd Sl pH 3l duslio £ J9uar

9 S 58 ) o )
< ke S (a2 595 Jsl 55, bl
\ASE- DV \AAEV0 ¥/5ak. )y B FAFE AR (L) S 03531 O3k ol

ASERVRE

Y/OVE /0| O

Y/VAL. /ey BC

¥/AdE /e AR O S /Y sl el

AGE VR

Y/OFE. /O

Y/VAZ /ey BE

F/AVEL /oY AR O S 7Y (gl ol

YoV /oy Db

Y/PYE /oy O

YIAVE./ B

¥/A00E /10 AR O S L /¥ sl el

Y/#\Ea 0y DR

Y/VE /o5 CR

YARE /e FY B2

Y/AFOEL /10 A O Sl 70 /P (sl ol

Bl e O 53 PRO05 Sl ime (3l otins 0L eSOl S slize &K S 5y 5 sy a3 PRO.05 Ll e Dt oukins 0L (el sl o555 35 o

s 5 Il £ Kok e s

(S50 438 > 3) GIUES Job 10 O T GNawgT Calo (S 4iges 57 4wl oo paSlo 4w lin .0 Jgu>

R 9 St 390 sl 39 A 39 J9 395 b lowd
\F5/ YA AR 10+ /0%Y/0F B2 \ACYZETVIS S 110/ 2 Y/AY P2 (Aal)olS 8 355 551 O sy ol

\OF/0E Y /F e AP

\¥4/01/1) BP

\Y4/0%Y/YY CP

V\F/0Y/\Y D2 O /Y gl e

VOF/OEN/TY A

V&0 Y/ Y BbC

\YO/0+1/0F O

Y/ Y f D2 O B /Y gyl Camle

VEV/OY/0F AC

WY/ )/ B

\YY/0£Y/\ Y C°

VYR V/AY D2 O Sl o /¥ ol e

\ra/0E) /o Ad

VYA £1 /90 B

VAA/DEY/0F C4

V\F/0Y/40 D2 O S /P gl oo

AL a0 53 PRO.0B i tme SV oukins B STl S glise S ST 3 5 sy o 53 PRO.05 Sl sian (oMl outias OLES eSOl it 65550 g e

s 5 Il £ Kok e s

SIS Jab 32 O s Syt Sl Gdigel J5 el dlge (Sle pOlie dwslie 1 Jguer

O 9 S 39

sk 395

e 39

Jal 395 b 5loy

\O/FY /N AP

10/00% /Y ABA

\O/FVE /)Y BR

VO/FVE/ Y BE (L) 58 035331 0 ol

VOV e YF AR

\O/§ /YA ABR

Vo/f ety BO2

VO/YdE /YOCR O ST /Y gl e

VO/VVE .y Al

A

VO/FOE /P4 BO2

ATEAVAL A RIS WAYA PP RGN

VO/AFE /Y AR

\O/50k /Yy ABR

VO/F /¥ BOR

O/ ek /YE CR R VA SPP RN

VO/ADE /v Al

\o/paEs /v AB2

Vo/FsE . /py BO2

\O/YVEL /Ny CR RIS VAL S RECN

il e O o 53 PLO.0S s sinn oMt outins DL ol sl S 587 o5 5 s o 55 PRO.05 s ne oMl iy OS5 S0 S sline 6555 o5

[USERTEN I < IR

I @luo 0 (69 9,5 ($59dgwg S aolilad


http://amfi.ir/article-1-22-en.html

[|Downloaded from amfi.ir on 2025-07-22 ]

P 5 Sy e 0¥ e b 3 O
osba 45 Sy G 053 b 3 cormman 3L
3l 0l il 31 (p<0.05) (g ls gne
o

¢S e Conle (Lo pos 53 b ST sltas 23
L 5l b Lyl b 05 s Ccwle s 4 Yl O o
(mf"f)‘ ol ey sl 4w el 5PH Slis 5 LS 5 O e
S 5 e Sl gsdae Jalse NS sba Bl e
e (g Ol 5 JS ol o3le Lo guadma) o (gl
Ol Sde ud Doyl dom okl e3g ) CiS albe
5 00) i 05 S oS Ol e 5 (6,108 sl §
CB Loty 55 L1081 le gla ST e
Gl il ecale 53 ST clas STL el 5 Slo ok
wals Sglite Glamss ¢S5 a &S Sl o 41,1 (g3daze
(YooV) 0L 5 Gee Ly 5 ladlas b 3lae .l
AV bl Jeols O I8 03551 s ple]
Cll Canle ¢SS sl lag 5L iy 5 (65l sne
Y

ohes g (Slulg

Cwlo Sdiges 57 ol> Slge polie

A et ia @ Jgder jo0dd S g ar gl
Olje 5 b3 sme 1 65T Blowd 51 08 8 039531 457
Ol b 53 .(p>0.05) il e G le IS ol o5be
AT 5555353l I3l JS el ol ge Ol e 0551655
Syed s by J§ el 3lsn Ol e o it 6,130
Wals 4 ga 4y by 0 OT a8 5 O I8 oY sl
Sy
Slo (S99 (G311 DT) (puw s O 0

A pasiaV gl 30l SOl a5 L
AT Blod 51 655 0l 5 0 8 ke o
Cenle (511 OT Lo 3 b s s 53Mae 5 (6515 oxe
(p<0.05) wleals < oS e
il SBLg05 4y 39Kurg ol

S As pasia N Jgdr p3 0l S mlia il
Sols LT Blod 51 6,1 0lej 5 08 L ke oS
S ¢S e Coele 4 Sy polie p (solsgae il
Coae IR L sl tags s (p<0.05) wsl

SIS Jab 90 O T SuliduigT Cuilo SBLig0I w3 yums (Sl 5 0lE0 dwylio Y Jgur

9 e 395 ke 395 S 59) J9! 395 b oles
YA/FYE /5y C8 Yo/ AEL Y B2 Ya/fpd. vy B2 Ya/\0k. /Py Ba (1aln)olS g8 055531 &gy ol
YY/VVEfL GO Y5/Y0E/F4 B Y5/ £ /0 B YA/FOE /AP O S0/ sl e
YY/FrE. Fy DF YY/AOE /o BE YE/APE /7 BE YO/NYTE A A R AV BT RECIA
Yo/AvE . p CO Y\/70% /vy B YV/A0E /4y B Y/ OE . /F AL O B o /¥ gl Camle
V4/OVE /PP CF Yo/Y0E. /¥ BE Yo/¢PE VY BE AZARE VL VNaL O S /P ol e

Bl r O 53 PRO.05 s e 5Bt outins 0L ol o line S 5 Lo 5 o3y 53 PRO05 Sl ime UM 0tins 0L el o glise 555 g o

Uast 5 il o Sibe e s

46 JIh e 2 (551060 Jgb 502 s GdwsT awlo (Sdiged 4059w 9 (Ole 23l dwlio A Joua

ke 395 AR 395 J9 395 b 5loud

V/AvE .y A ol DR \ar T (1als)OlS J 035531 O gy Conlo
(VAL EVIV O/Y e/ oA BE F/avt. /. 0B84 O S /0N sl Cbe

Vo /AVE Y AC V/evE /Ny B O/FFE /Y CE OB S /Y gyl il
VA /oo AP NYAL:/ B2 OASE /WA CP O YL L /Y sl ke
VAVYE N9 AR A/OAE /Y B2 F/0¥E. /24 C2 O S /0P sl Cle

il e O o 53 PRO.OS s sinn oMt oins Ot oSOl S slime 6K 57 35 5 Ly a3 PRO.0S s ne oMl iy DL SO S slize 655 o5

st 5 )l kl £ 5 S0ke o w5

Applied Microbiology In Food Industries VY

&’LQ":" ‘


http://amfi.ir/article-1-22-en.html

[|Downloaded from amfi.ir on 2025-07-22 ]

(¥9) by Glpman ol Jhasy 5l Jol- b
Cole 5l 8 1 gy 33 (Y0A) 01, Kes 5 shahan
@l (V) L5 8 518 plie ouls O K L
Lo g S s 4555 (S ad s (e
b 538 il o 0 gl 5SSl 055 b Conle sla ST
Al or drn g S Silodd S5 55 IS Ol
b b 53 0d 57l o S o)t
G5 G Sl (§55 6 Cole S5 4SS5 (6
125 i sllan i 51 ey al 2L5 21
b Sl e 2S5 (Bl el e OT e
Oljae A28 L eSS Ol (b 53 (YY) 358 o ol
I S s sba el Ol (e (5lad yes PH
5 ole SlagSTL Il s a0 5130 ol &S 23
3 O e SHOLN ST S5 55 Al e deal W5
W gad g dals & g0d 4 by o 3 5 4 ol Ol e 0 a8
FA0 o lad Ol o syl 5 O S T+ /F ol
Ao )3 i ) TNy e (6l s andnl e 3l
S ol gl sl 0357 s (SN el 355/ 555
3530 S sad alST andnl i3lie &S 515 QLS Jhag oyl
3ylkul Lo g odd pend A 5 gl cpl 4 ey p
53 (Y 10) OLen s Mejri L(Y¥) cisls 5 ol ) e
2T e ) Joolo O S Caliben s ST (e
daly L5 0l gz 05k Cwle S ol
ot otalins Cawle 4 el 5 O P Sl paSmio
(EYYPINIPVE NN WA B WS (SIS Ol Wb ool
PP Sl i LS (DL I ol e s sba
(Y\¥) o, 4 Samadi Jirdehi .(Y0) coals Cilae
210 5 1Y0) O Sy Calite = s 31 o) 2 53
slalin S oS e3) er 4 Cle (4SSl past
o Sl 0¥ a5 4 OIS 03551 S s S
O 53 GO 0lej (b 53 5 b a ol Ol s 23
ssba O A (S5l pai 5 Aals & 503 ol Aoy
(YY) 01, 5 Bhaskar .(YA) sl ol 531 (gl sne
O Ml Cyline glacble (g Dahi wsls Ol

| e d sz oF (B Canle o leond g 5d sl g 2 G Ly Ly 9551 5L

ol slaws u,:.a\f %) Qb&.@ s Li TN RNV Y
b ALE e, beds o Cle yo 1y ST slags ;ST
oaT sty i L oS s S 5,18 wmsjil 5, 0LL
OLHSes 5 gal (YY) Cblts Callas Lol iags o
b oals T Glag S Slods) o)y > (1YAF)
s Ol s i L &S W S 0l S Ol
(S 25 5 iy B il SET e ST
YY) 55 Ty 2l andl ams js 5 4l il 53l
Al s chJ\.Lg.i? Ol b s pH ials
S ol pen 4 ol A5 w55 5 Cenle sla ST
Wl 53 51065 0553 0Ll 53 Tl b 255 5 4
¥ Solm dsad 935 PH Ol oy S (51)ls dald & gl
Syl el .csls 1y PH Ol o 2t 0 8L
YL F/F 51l Cols PH O 5e 590 oyles 011 e
) 03 Cale sbdsas PH Ol 0T Gb 5 &S 5,
V- R P RER KU T RPN N I PN P P32

(YY)

Calises =gl 51YN0 Jlo s oL, &%ea 5 Mejri
Iy sl jadus 51 ool (LY 500 Q) c0/0 ) O 8
LS edalie 5 o) 5 o O Sl (&S ol
3l (ol &Y g3 53 OIS Ao > 1L oS
Sl S smi 4 by o OT Ol o S 5 05 Ol PH
aan PH Ol 50 05510655 Oloj b 55 35 O 58 7 1/0
2 ool sty s b Gllae S 3L el L s
2 oodsel 3O by (YF) sp ol iagh
55 GBS 5 mop s 0dSe s A4S Sls gast
4 PH Ol o sul GV 7 sl (55l Sladisai 5o &S
35 0T S mshow (g5l gl gos 51 SVL S S5
(Y0)
foe ki = sl S1(YAY) ol,8a 5 Bahrami
PRIA ANV B PV L Sk o fae 031
5o s S s (B e (ST ol (Y
GoleT Blowd jlla 335531 ol 51 1S zen 457 L5 S sutalie

YA 108 2o 35 (65 2,5 (559w S aolibiad


http://amfi.ir/article-1-22-en.html

[ Downloaded from amfi.ir on 2025-07-22 ]

T sl 1YY Jle s 01, Kes s Samadi Jirdehi .(fY)
Slo gz (L 2/ 5 /Y0) O Bl Calises
3 S o5 (B Sl e e S5
Ll 5l cle 4 O848k 05555 457 L5 S edalie
(B Bk gas S ol 3190 O s 2 (gl gime il (5 5LT
O g S edeT s B Lty ol s o
Olas (YY) 01, 5 Bhaskar (YA) Csls il geas
Cle 4 Dahi elr slge Sldie o,k Il Lsls
sl osle )l me S Ol sie O Sk 0353
s Dahi alie Wy, dal 5l g0 Ol e ks 51.(Y4) Wil oo
Golsime sl b ol b s odalie Hlssle b b okd
O S T /YD (g5l 4 505 b dalis & 503 Olee (p>0.05)
YR) Cal 5 s

Conle oS s 53 0gr Gl 6 g0l ST
I3 530 2 ST sy 5 5SS s w8
Lo 554l 4 8l 53 (I T s o ) (I s
23 @M ST ass e bl Cle e 53 o
G s b FUSTs > 5 pH Olw s 4 Cle
JLA\Q).\su:_aquﬁasugdﬂ'@&::u&;
OY) 3580 Cle 51 0T 5 5 5 iy ST o
O e o3 1L oS ol s sl s s
23 Al o0 2 (G511 OT O e e O a0 5 55
Moy 28T 8 g5 s o Ol 35 5SS Ol b
I o gl 5 (58 G b 53 51 0B s 8
6358 0 SN OT dpys Jials 5 OT (5)\.\.@_<1 S b
s 2T Ol 5 8l gm 1> 4 (58 5 boas ST T
O L ¢ glass Llowd 31l o 2l a8 53 ok
SR RU FUNPES RUPWCINE g SEWAG ¢
GIB a5y ol Sl s e OT glad S5
psheds ST adlail el b

T Sl o 53 (Y210) oL,8es 5 Mejri
S A el s 31 ol OIS ISy s

aMLﬁa;aJJJT@waW@L‘G S O Cowle

ohes g (Slulg

als @i b awslas 53 (F/8Y-F/09) 6 5wl PH i
Cnlo PH Sldie as 3,18 ¢ cpmimmen (YA) dzils (F/59)
s ebwle 3 5wl LSS S5 5 gl sl
Ot ol ailin 5 L35 S L SN 5575 3 (5l o
(YQ) s oalie 55 Slssle b (gale Glaanle 550 4o
slckle  lpl Lo Dahi asawl SSLl il
5 &Sl sl A 5 131 O S 36 4 08 Sy
(Y8)3 55 gn 0313 Lol a3 (b 53 s s 5 Aol

Ol e JBld= #9400 5leis Ol 1 o 3,luilzul olul
VO Pl (sl oz o8 Lenle (g 2 05 il 5 5
Oljen pdlom i s 53 odal sty il b LY,
2> s ) 03 eon s Sl den el sl
YY) sl Sl 5 5 Ikl 03 5o

Calies = glaw 31 (YY) 0,8 5 Bahrami
S ol 2 Y O I 5 51 reo O e
25 b Gillae 5 L3S L3I S s (JB le
333 ol Sl = gl 039 31 8 disls 3518 ol
Lol Slge oy (guls sme Sl Cnls O gnY g0 3 4 b
5 Sl olpeey (7)) Chll 5 lediged IS
S 413 o ¢Sy il = o S1AIYAS) 01 Ses
Slao gz 5 (L)Y 5 0 /N0 /Y «0/20) Olowsy 5 5,
5 sr b e Ok eaSy Sl oled S5
Chle 15l 5 s IS5 s 055 1L 4S5 S eutalie
Sl EalS Canls slad sas S el 3l gs oy cla 0T
L Slen Sl hasn Sl Jeol mb LS
5 p e S 4 g 5 S IS 035 3!
o3BT L(F) W S sl 1) el 5lge Ao s o 7S
O3 alis Calies = g 1 (1YAQ) 01 5  Sie
Ol bl g loosds 55 50 ol g 5 (1Y 5 0/8) 5V s
S LS Oy g Aol HIF ey 2p50 1y 03500 o
Rl ST el sl Ol el G353 mhaw 2l L
5 355 Jlagme LT Llod I mll ol Js c2sl
Oljse 33 13 ime Lol 1 (IS Olej (b 53 pmioman
Wil oo Stags ol Jols a7 wi cdalin JS del> sl ge

Applied Microbiology In Food Industries Va

&’Lﬁ-“"‘ ‘


http://amfi.ir/article-1-22-en.html

[ Downloaded from amfi.ir on 2025-07-22 ]

0353 Jsb 53 55Ky 1Pl 25 YN Sas 4 bg e
VLl s Sk sbul Cle 4 Llg e 5,14
Sl Glad gad (Gobmy s 5 53 352 50 8 = 3 5
R Ss s Ll 55 Oyt Gl AL
alie 31 BT M) il Ol a8 L an S s
R I PR ST O
S O [ PO O P RN P SO
(Y9) Aal oo Catl Sl 55 55 90 Ol g

ssba XA Jle s O,Kea 5 Samadi Jirdehi
o Ceole 4 Ol 03531 S L3S Oy wlis
O 55 SIS 0Ly (b 53 5 s 45580y ol
(YA 2L il ol ame b an)Ss
gl 4 s sy s (YAF) OLKar 5 O 5 jdazne
9ﬁrfgﬁwb9¢g¥jd:j}16wgw>@
LT 558 oo Cale 4§ 5K 5 Ol jae 15 sire il 331 s
i oy 45,5y S S S etali
ds w1y il ol & el eV clle
Lzdls 55 Y5 L 8L 535 g g0 33T OT s Lsm (5415
Sldae Lsls Olas (YY) o, 5 Bhaskar..(¥f)
c()lf)gl:{ Slite gladoys slyls Dahi auj S s
Chle nIE L5 88 5 It Ced ate 5ba
@Sy 55 P<O0L (gols gme il OB LKL
O by 7Y ol lawiges i sdalic aa g
Jgpamn S5ILL 4 e 4 Azls (oSl 42550 5
@Lﬁ}guj&@h}gﬁr{@b:)y):.ﬁ
5585 93 3 gty Vel Al ys 5 A3 5518 gl
Sleogast 5 J§ dal slpe 2050 L L e J samme
sy ol sk 0S8 b sl
53l i |y Dahi (S3dg, sle S o8 Kk
Ol Oliies ‘pioees LAiiide Ui 1) OT Wile U avaieioe
4555 5 92 (Sol3 gnn Il 4 i b Rl ) Al
(Y8) (p<0.05) 1z
S 5 4o

| e d sz oF (B Canle o leond g 5d sl g 2 G Ly Ly 9551 5L

o Sl OV 50 4 O S 055580 &S s S
G ST Ol 28 5 OT S b b 55
Conle & O S 7Y 039531 L5 48 o0 sl 5 (5o g
i S Canle & 4 (g0 (S5 58 S (2 Ok
Sl b pomen sl adllae ol (YF) b fulS
Lol .cils Jlssen «Y++A) Tudorica sBrennan
Pl el 0d S e 4 O 05531 o7 Al 5
sbion el OT (S b b (53 5 o i
T ldds disls olzs (YY) ol Kea 5 Bhaskar .(*Y)
ssba O b gyl Dahi slawse > (g5l
SN T IS 5 5ba (p<0.01) il ialS (,ls sme
CatS odias 0L 5 Aib o s Gl s OT (glelis
Gl OT w518 Jhess cpl 43 .Asb e Dahi
Dahi « 018587 03531 > 4 P<0.01 (¢ )ls ime by
VO S ldie 55 OT 31 L w28l 2alST 7 VO Ol jua b
G s odalie (3161 OT ldie 53 SLSL il 317
& e Ol 5 b gl s Cend o)~
4 waly ol &G s (5 355 00 iy ST (Sl
Sy Ol a8 (men Bl e O Kl il
G OT (g Oas e 3l ok agd e 3 OIS 587
9313 Jrals S i Gl edd 4 Cale b anslie ya 1,
o S S 0 05 U5 s @ Vel
W oo SE il ST Il pls 4 ol (ke
Vsl LS5 3 b 5l 5 s SST S5, L e
5308 Iy (Sl oS5l J5 S8 oo
(Y4) sl 558
Gols g & sl Ola an S =b
GV w5 Sy (IS 0s3 Jsb s O L
b5 sSs SRl cpl 47 zbls dald g 4
3 onl 4 (il i daly O ISl ke nl 3
ST 03,8 L (il 5 )dn &S Ol yea O L o
Sy il el (Cnle (Slad gas 53 33 50 15T
hod 4355Sy 5 Ol S Olej (b 53 (1Y) 355 e

45 5 5 Oljen 2 VL 487 (65 sy e 3L ol La o

v 108 2o 35 (65 2,5 (559w S aolibiad


http://amfi.ir/article-1-22-en.html

[ Downloaded from amfi.ir on 2025-07-22 ]

properties of set-type yoghurt. International Dairy
Journal. 2007; 1344-1352.

6. Aguirre-Mandujano E, Lobato-Calleros C, Beristain
Cl, Garcia HS, Vernon-Carter EJ. Microstructure and
viscoelastic properties of low-fat yoghurt structured by
monoglyceride gels. Food Science and
Technology.2009; 42: 938-944.

7.Amaya-Liano SL, Martinez-Algeria AL, Zazueta-
Morales JJ, and Martinez-Bustos F. Acid thinned jicama
and maize starches as fat substitute in stirred yogurt.
LWT Food Science and Technology. 2008; 41: 1274-
1281.

8. Welman AD, Maddox IS. Exopolysaccharides from
lactic acid bacteria: perspectives and challenges. Trends
in Biotechnology. 2009; 21(6): 705-712.

9. Evdokia KMNP, Katja T, Vasilis S, Adamantini K.
Prebiotic potential of barley derived b-glucan at low
intake levels: A randomised, double-blinded, placebo-
controlled clinical study. Food Research International.
2010;43: 1086-1092.

10. Mitsou EK, Panopoulou N, Turunen K, Spiliotis V,
Kyriacou, A. Prebiotic potential of barley derived B-
glucan at low intake levels: A randomised, double-
blinded, placebo-controlled clinical study. Food
Research International.2010; 43(4): 1086-1092.

11. Tajabadi ebrahimi M, Khodabakhsh M, Sharifan A,
Hashemi M, Hoseini E, Bahrami H. Production of
exopolysaccharides from lactobacilli isolated from two
dairy products, yogurt and Iranian traditional cheese.
New Cellular and Molcular Biotechnology Journal.
2013; 3(12): 37-45.

12, Sahan N, Yasar K, Hayaloglu AA. Physical,
chemical and flavour quality of non-fat yogurt as
affected by a -glucan hydrocolloidal composite during
storage. Food Hydrocolloids. 2008; 22: 1291-1297.

13. Vasilean I, Segal R. The influence of
biosynthesized exopolysaccharides on some
characteristics of fermented dairy products. Food
Technology.2011; 35(1): 71-76.

14. Rezazadeh S, Hojjatoleslamy M, Soha S, Shariati
MA. Effect of lactic acid bacteria producing
exopolysaccharide on physico-chemical and rheological
properties of Iranian white cheese. International Journal
of Farming and Allied Sciences. 2013; 2(S2): 1343-
1352.

15. Shakerian A, Sohrabi MJ, Ghasemi Pirbaloti AS.
Effect of the oil and celery powder Bakhtiari or Klaus on
our sensory properties and shelf life. Herbal
medicines.2012; 3(1): 41-48. [In persion]

16. Anon. (2006). Milk and its products-determination
of acidity and pH- test. Institute of Standards and
Industrial Research Iran. National Standard of Iran,
No. 2852. [In Persian]

ohes g (Slulg

/) ) O P8 Calisee = s 1 2y ol 5
B N I TN AR\ S R VA A
S oS B e cle SHET ol il e
i gy g iy Sles 53 55 Y (S 0L b
sl s)ls sme Soles sl Ga, 5 45 sl Ol @l:.}
Sl Sadisa g Aals &gl S el 5150 9 andewl PH
Ol (b 53 ol 23 3 g5 O Sy ki o glaun
el Ojn 5 A ladsad aon PH Ol (55106
4 O 8k 0oyl Bl nIEl (sl Hbay
5 @G OT ds s Ol S s Csle O 5o 50 5
33 et Ol 00l 3 b8l s a5 S s
558 Js ol mals OIS (sl (slales
Al ol SO Bl clle S Iy
WL O oS e Cenle ST (gl il 15 e
ST sla S sl ﬁ.)@ (SIS Ol b o
crsbise i s S sz el 5 sy el s
PH [als g aydenl il Js Cal ol a8 sl 21530
yar g b IS sbe Al W5 e 5 eSS Ol b
23 O8I 518 55 0l 05 res ol b
2 e il Olge Olg e LY 5 /Y £ sl
Grb ot 38 esliml Oz (ST (B e Cle
b s 1 0 o5 Cole land 5555 ol 5
&

.

1.Anon.(2004).  Yogurt - Identification  of
microorganisms based on colony count at 37 ° C.
Institute of Standards and Industrial Research Iran.
National Standard of Iran, No. 7714. [In Persian]

2.Kowalski A, Jachnowicz AZ, Babuchowski A.
Yoghurt market in the United Kingdom. Natural
Sciences. 2000; 6: 131-141.

3.Rosemont IL. Yoghurt; its nutritional and health
benefits. National Dairy Council.1990; 61(2): 7-12.

4 Everett DW, MclLeod RE. Interactions of
polysaccharide stabilisers with casein aggregates in
stirred  skim-milk  yoghurt. International Dairy
Journal.2005; 15: 1175-1183.

5.Purwandari U, Shah NP, Vasiljevic T. Effects of
exopolysaccharide-producing strains of Streptococcus
thermophilus  on technological and rheological

Applied Microbiology In Food Industries AR

&’Lﬁ-“"‘ ‘


http://amfi.ir/article-1-22-en.html

[ Downloaded from amfi.ir on 2025-07-22 ]

Yogurt as Affected by Additions of Different Types of
Hydrocolloids. Korean Journal of Food Science.
2013; 33(3): 363-368. [In Persian]

27. Mc Feeters RF. Fermentation microorganisms and
flavor changes in fermented food. Journal of Food
Science. 2004; 9(1): 35-37.

28. Samadi Jirdehi Z, Qajarbeygi P, Khaksar R. Effect
of Prebiotic Beta-Glucan Composite on Physical,
Chemical, Rheological and Sensory Properties of Set-
type Low-Fat Iranian Yogurt. Journal of Basic Applied
Science Research. 2013; 3(1s): 205-210. [In Persian]

29. Bhaskar D, Khatkar SK, Chawla R, Panwar H,
Kapoor, S. Effect of B-glucan fortification on physico-
chemical, rheological, textural, colour and organoleptic
characteristics of low fat dahi. Journal of Food Science
and Technology. 2017; 54(9): 2684-2693.

30. Razmkhah Sharbyany S, Razavi SM, Behzad KH,
Mazaheri Tehrani M. The effect of pectin, gum Merv
beans and basil on physicochemical and sensory
properties of fat-free yogurt. Journal of Food Science
and Technology. 2011; 6(1): 36-27. [In Persian]

31. Aghazadeh Meshgi M, Mohammadi KH, Totonchi
S, Frahanyan Z. Low-fat yogurt production using corn
starch and gelatin. Food Science and Nutrition. 2011;
7(3): 73-66. [In Persian]

32. Brennan CS, Tudorica CM. Carbohydrate-based fat
replacers in the modification of the rheological, textural
and sensory quality of yoghurt: comparative study of the
utilisation of barley beta-glucan, guar gum and inulin.
International Journal of Food Science and Technology.
2008; 43:824-833.

33. Burkus Z, Temelli F. Stabilization of emulsions and
foams using barley beta-glucan. Food Research
International. 2000; 33: 27-33.

34. Motamedzadegan A, Shahidi SA, Hoseini parvar
SH, Abdali SA. The effect of gelatin on the functional
characteristics of fat-free yogurt pellets. Journal of Food
Science and Technology. 2015; 47(12): 230-221. [In
Persian]

D e b 052 o5 B Gl plonnisSa 5 sla T 2 SIS L il 9351 30

17. Anon. (2008). Yogurt-measuring the total amount
of solid-reference test method. Institute of Standards and
Industrial Research Iran. National Standard of Iran, No.
9874. [In Persian]

18. Amiri Aghdaie SS, Alami d, Rezai R. The effect
Psyllium seed hydrocolloids on the physicochemical and
sensory characteristics of low-fat yogurt. Journal of
Food Science and Technology. 2010; 6(3): 201-209. [In
Persian]

19. Mirnezami Ziabari H, Sanei Shariat Panahi M,
Ordubad Ph. What do you know about Milk? (Chemistry
and Technology of milk). Agricultural Sciences. Tehran.
2009; pp. 126-129. [In Persian]

20. Gee VL, Vasanthan T, Temelli F. Viscosity of
model yogurt systems enriched with barley B-glucan as
in—fluenced by starter cultures. International Dairy
Journal. 2007; 17: 1083-1088.

21. Li S, Sang S, Pan M, Lai C, Lo C, Yang C. Anti-
inflammatory property of the urinary metabolism of
nobiletin in mouse. Bioorganic and Medical Chemistry.
2007; 17: 5177-5181.

22. Zahedi HV, Fadaei Noghani V, Khalifi L. Evaluate
the viability of starter cultures in yogurt enriched with
flavonoids and oil extracted from orange peel.
Processing and Storing Food Journal. 2014; 6(2): 114-
97.

23. Anon. Yogurt-characteristics and test methods.
Institute of Standards and Industrial Research Iran.
National Standard of Iran, No. 695. 2008. [In Persian]

24. Mejri W, Bornaz S, Sahli A. Formulation of non-
fat yogurt with beta-glucan from spent brewer's yeast.
Journal of Hygienic Engineering and Design. 2015; 5:
485-486.

25. Rafiee H. Sensory and rheological characterization
of yogurt fortified with inulin. Master's thesis in the field
of Food Science and Technology, University of
Technology of Esfahan, Dessertation Publishing, 2011.
[In Persian]

26. Bahrami M, Ahmadi D, Alizadeh M, Hosseini F.
Physicochemical and Sensorial Properties of Probiotic

YY uﬁ\l\ﬁ&lﬁ@)égéﬁ)&g}j&}ﬁuw


http://amfi.ir/article-1-22-en.html

[ Downloaded from amfi.ir on 2025-07-22 ]

ohes g (Slulg

&’Lﬁ-“"‘ ‘

Effect of B-glucan Exopolysaccharide on Physicochemical Properties of
Low-Fat Set Sheep's Milk Yogurt

Alireza Shahab L avasani® 2* Kobra Rabiyi? Hamid reza Mahdavi Adeli

YInnovative Technologies in Functional Food Production Research Center, Varamin-Pishva
Branch, Islamic Azad University, Varamin, Iran.

2Department of Food Science and Technology, Faculty of Agriculture, Varamin-Pishva Branch,
Islamic Azad University, Varamin, Iran.

3Animal Science Research Institute, Karaj, Iran

Abstract

Beta-glucan composite is a dietary fiber and has beneficial health effects that can be used as a prebiotic
and fat replacer in the manufacture of dietary products such as low-fat yogurt. The purpose of this research
is to use beta-glucan exopolysaccharide in amounts of 0.1, 0.2, 0.3 and 0.4% (w/w) in the production of
low-fat shaped sheep yogurt. And also, physicochemical (pH, % acidity, % total solids) and survival of
starter cultures of treatments were determined during 21 days of storage period. Experiments were
performed in a factorial form in a completely randomized design with the software of SPSS 16.0. Parallel
to decreasing in pH, the acidity of all samples were increased significantly (p<0.05). The beta glucan
concentration did not have significant effect on total solid amounts (p>0.05). Increase of beta glucan levels
in yogurt formulation led to decrease syneresis however, the viscosity was increased. During storage,
viscosity significantly was increased (p<0.05), but syneresis of all samples was decreased except for
control sample. The concentration of beta glucan had not significantly effect on survival rate of both starter
bacteria(p>0.05). Finally, it concluded that beta glucan was the best fat replacer and could be used in
formulation of yogurt with sheep milk. Addition of beta glucan at 0.2 and 0.3% levels had a good potential
for being used as a stabilizer in yogurt formulation. The sample containing 0.3% beta glucan can be
introduce as the best treatment.
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