Yf U fA Olio (Yo Lol ¥+ 0,90) 108 2olio 10 (60 )15 (559099 S doliliad I

9 (Bacillus coagulans) _wi¥Ye5TeS” wodkal 55391955 9 Saigmgy Cudlad b3
S99 iy o @b 3 oslaiwl Ho OT & Khos

[ VIR WS AN EL IS FAT- T ') Vg AR FAP A
Q|J._:'|c&lf;cb\?;wbcb)‘_gjjjus(}lﬁa@&b ‘@‘;@Guﬁfjbﬁjf\

= =

O‘J{‘“Qg;sbg‘}f@:’bctnjéj)}wr}lﬁoliﬁ\)‘)}#}c\éqMOJ;Y

VEeX[eo/Fe i ypdy gl VET/e0/o V8638 & b

[ Downloaded from amfi.ir on 2025-08-02 ]

NS>

E 4

Llosls Blis gadate SG 5555 sl S5 5 K sms Lol = (Bacillus coagulans) .Y sS7sS™ o slowl Glad g 5 »
4 5) IBRC10807 (slaws gow 55 la S35 cpl 5 (&0 i cpl 3 Sl ot tliee mlis 55 0T jleslitel 4 s oS
555, o aglie s G5s 0 5 5S il b Sl eslizal 53 L0T 3 Shes 5 230 (SH 4 5) GBI-30,6086 5 (T
b ressl oS oS shili] a5 0351 VU SH &g 51y o (550 ST 8 313 0Lt s 3 8 gy 1 (G50 55 ol
&J}.‘L?)JM)Q‘))G)xb\bc)w‘)&f&mséifQJ?@*‘WB“Q}M.}}{%TQ}MQMQ}N&\
33 SH 4 s bl Ll a:\:'c)hdﬂszj'g}‘s)};S.Q:qum’:..«w|ﬁejys A3 g odra Lg.\.:wl‘kiljﬁq(a)u.nj
Cosllan b gty o 53 i o 3513 0L Ly 6 3V S e S 35 5 e 5 3 g 5 e 3 enliced
ool el Glae e S 4 YO/FY D Olj ke 5 )3 S s Aoy V4 /80 (b g AlloS Ao 55 Y/FF O e (o ;390 IS
S O3l gloe s et 4 536 58 JB (S5I5S5 5 (SSsmsn ol b o YsSTS skl (lo s 23,

il e Yl 25500 olse A9 g S35 5 S

S 55 5 Cudlad ¢ e (Gl (SlS (SlR0 519

*amoayedi@gau.ac.ir

AR 1o Bl ;5 (69 3,5 (5599w g S aoliliad


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

o 0B g ST N S s ks o) 5o |
=0 et 3 odn 5 (1)) 0 0lST 5 (1) 0 548 Dl 5o «(4)
35 (e Ll 0l IS (V) (6 5K sl
p 4 Ll VST sl S5 p0ls o
035 @l 5 O Jld 51 ey Lo 9 S ydan g S
ool Gladenl g 3 b 511 s 5 Slas 5 a7 S
35 Jd 5 35 GUI5 GNT i 5 5 bappali s
—ay e 03520 Ans R 1 STy g dn CobG 5 i
MTCC ¥ ST, o slwl d5le (g3dmin (5 ,lons (sla
YL Gl 5 s e eslaal (b &SIy 555856
WJie Olge 4 .(0) Lyls bgsles & p Olys S
Ogas Ll 55 o i YsS T3S sl oS Sl o )l S
Se ) banS i 5 Slae 5 ddy 5 das L2alS 1) Jlgal
Oan 5 J by 8 K5 adlae s (1) Lise
Mo (slo sl (S g5 Sl plal (Y+1V)
ol o s Gl le ST e b e S edd
MKSK ML) asu aw & 055 Lasis Jiagh
SlS” 5518 o Ll 3 4 (MKSK J1, MKSK E1
el 53 g9 Sen 4SSl gLl 5 035 pslas
3"l oS S Sl i s g b
Olgea Alg e 5y ol O sl O L5 L/
Lgd oslizal Slam g died gul b Glalde 53 &S uy
(V)
Co ke 3 ey S 53 (6365 G AW ol sladle o
g g (aelen§ (e SIS AT O L iley
Uil 51 o3bizul lialy Cpl 53 ol 0l gt § 3Ll
o §5 3y 98 Dl S )3 Tl Ol (o Glae i
oy b gla i odle L0V-10) Col B 5

8 Listeria monocytogenes
4 Staphylococcus aureus
% Escherichia coli

ul,l&m 9 ‘scél&

4o

ssba S dzen lo s Lsur-mj‘f)‘)ﬁ:‘ eSS 5 5
Las STl ol g oo 3l 035 SU s S 3 acb
Szl 5 Aol $SSY wile) JT gladnl S5 5 b S
b3 Coe DI s ST 5 055008 AeST| (A
Ll R gy s g 985 53 5 S o Jlas| Ol
33 BeSS gm0 5,08 s 4 el glaans s (Y )
Lg”ﬁnl.swjézu\g{,s:gﬂcu dde Cane
Wl ol b (¥ Wiles S Ll 395 4 1) (glos 28 4
e delaal Ll s s sl S
O3S 5 sl 3 gn g ¢ St YU (glos alas |
Seslel L Olg o1y Cusgdore ool (F) dsl o ol
dle gl odias JSCE5 ¢SS gm0 6%“:;\?)\,;,‘
38 Db ST sl

Sliosl SV S &K ST shol
203 gl dissley b ol (S3lsm 0 etap S
¥ °C iy 4 0T L) aug PH 5 b 5 aib o LS
— s Ol Sllllas .(B) Canl okl 5,18 £10 -0/ 50
J 40 VST sl Slats g 51 (5 oS s
Sl lsSoe ple b oamlie 53 Gpml 3
ol PH 53 (e Sleokss Uly il &0 5
Al o 1l 1y odee Jarl 5 5 YU gles ol jao (VU Zbale
bl (Sigsn B SHs p ede V)
SLS 5 W5 53 JTelsl sl 15 S0 S8 Y8
2 el gro polie 53 el SIS 035 4 Calibee
o3l b ol <SSV S 5 ¢ Gl Slallas 51 (6 5l

! Bacillus coagulans

2 Bacillus cereus

o 1o Bl ;5 (69 3,5 (5599w g S aoliliad


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

31 ooliswl 5o o o ,Shes ¢ (Bacillus coagulans) Lui¥esTes walwwl So5e)9a5T 9 (Suiguig y cadlzd b3l

u;i"é" 9 A:J}\ uu\> s Asfinal )Ainitial GJ}‘_} Qi‘ B
Ve .
(O B
(YY) O‘)&“A}\‘JL‘)TJ)J A.:L.L.A wﬁvﬁ: Loy
L S oI i WSTL(YVE) O 5 TS,
mla(u,b&ﬁ)wﬁujlwcﬁqls@x
MW podlo ¢ L LE L 3D 136 slows Sas STL 5 4 g 51
Lwd 5 sl eSS il g e
YV °C b 5o Y h S & cbshses (stwgiss
Foa M ys &K a Gl e s (5108 Wb S
domls 5 d3n 5 b ilas (ramd o Aoy 5 (68 o510
(YO YF) ws S

Co-aggregation = [(Ax + Ay)/2 — Axsy)/[(Ax +
Ay)12] x 100

4 g oo S 5 4 Ay 5 Ay Axdse p ol 5o
s olan 5 &S5 g5 b lbus 5 155 obon K 5052
S o
" (5895095 s
dlb S8 Sl g pea (68 o5l g
i (6,8 03Il Sl sdoms 5 (6,18 Gle S YD Sk &
dnloes 3 dsep b (635 as oo L) .(OD2n)
(YY) s

Auto-aggregation = [1- ( OD2,/OD;)] x 100
£C0 foos
Qb&aﬁ K m.)‘;g_fﬂ MLZ.A cé_iw' M d}ﬁ)T rbu\ Lgb;'
Gl 8T Cn 55 6oy » b g (YY) A& fus (Y YY)

deoys Vo 0 ) NaCl Cabses glac bl

s o oy p e D)o 4 (el S50
—abee S VY-YF N oo & o 5 L 031> ciS™ JET
b gy g RS Dy g & Ty b S

e\.g,." L Mjlﬁn

12 polak

13 Salmonella typhimurium
14 Auto-aggregation

15 Sreenadh

AR

S99 (oS alio gl

S S el SISV Gl S
dam 3 S b s oS s slags ST
456 O g & Oddu 551 6 bl gl 8
skl Jie Olge 4 Lledd esliul LS
bl & il oS oo pslosls ¢ oY STHS
Lol on b 68 & A bt orsbeal 5V e 5 S
ok Gie DY geazme juadi gl Lz )8 5 i ST sl
Lloks 43,8 518 4 085 g 5 0500 o ghy cly g mip
65, Shes sla S5s 5l ol i ool L LOA-TY)
Soutn (o ol ol & g 4y sl g clags ST (S5 5SS
Sl 5 S GBS 55 o p adlas ool
ST sl il Glaty o (K55S
Slso 2 Sl oslizul sl ; (GBI-30,6086 4 IBRC10807)
D3 4o 4 0 e
95 9 390
3lg0
oS 5 31 IBRCL0807 ¥ ST, sl 4 g g3
oS 5 51 GBI-30,6086 5 (T 4 gu) S 0 &S
(SH 43 3o) 31, O8 ga Ly i3 (s (slr03 551 3
05,8 31 S 0151 (Sl8o 2w 5 ilews 3 S (g5l &
5085 b mlo 5 (655leS pile oails pls ple
5 Gy b o (D88 o 134 51 Sl e
3 5 (O (15 S, sl he S
Ad (g5l 5 (156K Bio Basic oS ,%
b S5 5T
kel @b S O il s SIY ME G she ol )
b gloe 5 L5101 8 Y Ml ay (W68 03) Y5575
Yh Sdes 03508 03k 5TV °C o b s a3
6 Sl O1E @l e s @S s §
I p 3b oo 552 ST 5 S o300 nm s T
(YP) s ns 55

Hydrophobicity (%) = [1 — (Arinal/ Anitiar) * 100]

®Bacillus amyloliquefaciens
"Bacillus licheniformis
8Bacillus subtilis

9 Hydrophobicity

10 Co-aggregation

11 Armas


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

YV gles 53 Sl 5 e 53 YFP W D 4 Aoy
Jld S 4o 3 ) 33 s ki Jlab 51T Sl a5
S do 3 IV 5 Bl Sl g Gl Lams 0 9L ST
03 Slg AL oled alaie 5 oAb =Bl |y 2l (65l 0o
e 3 YV °C (glos 55 108 wlbs SF 5 ¥ o h 51
0313 ebw S8 Jlige 035 93 5 4 s s,
Sioled 5 8 6l £ ¥V °C slos 53 o s
YY) Ll

b Cwglic

L c(0849) OSKer 5 "Il sy Sl sk ol ol
ALY day 5l e 3 eslizal &l s Sl
(86 o) Comor i 5 o YsSToS osbt
e A 03ls S BT S 5 sy e dla
Voo °C ol o 53 Y MIn Ol 4 wsed Olen
S Y0 MIN C208 Sl G s 03l 13 (b g dai)
Sy dame ) 2 odi) GG SL Corer il
h s 4 ol 5l o3ls CiST b &) goo 4 JET
() s (6,108 e § OV °C (glos ,oYF
)5@»'&)@

VAR O 57 S B9, 51 05037 el plowil (51
oS she 4 oL SLYPh Cus (D) Al eslana
Syl 7Y °C s Ha e Min Sde 4 gy slad sl
los bdlomde 0953 4 O gl o bl g - L 0513
Colg 5o b osls LS (s &S ) 5 Jize ¥ °C
A ks gods (6108wl SYFD Sde w el
liso (9 7 wbo 3l ookl (S blg w) g
%ﬁﬁ@M}J'/O&)BL}S@L)}bJ‘&‘ﬁ
L8 L3310 5 (Cull Oy e 4) jadws oylize Lo 5 0 /A
G 0 b e g 0 o dile ol Glikon 1 S o S|
Sppe 4 LByl e 5 e S (D)3 oyl
Al ags PH=%/0 L O MM) PBS 3L 55 |jmee 5 juiie

[REARAPN &= s (NaCl + jass o)lae) 59, s

2 palop
2 Senyk

ul,l&m 9 ‘scél&

o\,m;‘*&t{j”p@uwu;iuﬂdtrwétﬁ
5 46 (PBS) " lius i 3L .(YA) A8 Jas «(1449)
@y Jd CiS GV Ul e e s s sl
Vs 0r MM) Slas 3L 0 Ml & ¥ 7,87 uslnl
ngl.xfauujf)@a:r,v SWPH L Jse 5 (pH=
—0b5 53 0l g SSTL Cumaz oatl g o A
S s ke 655 p ke oo 4 YY) e hgle
YE D Sl e o Culg s 5 L esls ciS” LB
AL led (g, I8 Gl S

Ot 4 gl

g s (YIF) O 5 Ml sy b alis
o Gilwaes s O Ml Voo pl Ol 4 oL ST,
35 (PH=Y)PBS 3L 53 ey Lo y3 /Y (55l 45 oo
e S VAT 580 ¢ MIN Soke 4 O gl g S el
b D30 4 S S5 Jol 3 505 8 6,18
ot el 53 1 dy Do BT g lae (655
Sioles ad gl YV °C gles s (6,108 Gl S YF D
(Y4) Ll

O 4 Cwglio

Le¥erd) oben 5 8 5, alie e 5 OgeT
PH 5 445 PBS e () =8 8 plonil & s St
348 5 3l A3 ) Uole s S BT A (g5, 0T
PBS L 0T g o 5 2k 05 SCo o /YY glis a3,
&li;fl{w,'!wﬁ\.mﬁb;smml S Jr
¥V °C sles s POY AN Se s 5 el Jglows & U
Saol 53 e @il iy i g al S
CiS bows 59y p (e CAS I e 5 4 Ciliies
o (GG T XY °C s s BT
Al sk 55l

S9l ko &Ko Jox

Sl 4 g 3 K (S5l e S oo e st

\C d)f..:g B ol aJ:.>'..> &L“i}“ \J.'J.;‘ candlan Sy

16 Chung

17 Phosphate-buffered saline (PBS)
18 Chu-Ky

®Guo

oy 1o Bl ;5 (69 3,5 (5599w g S aoliliad


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

31 ooliswl 5o o o ,Shes ¢ (Bacillus coagulans) Lui¥esTes walwwl So5e)9a5T 9 (Suiguig y cadlzd b3l

oo g L gliee OPA Jslows Lo Solo Jgloee 5ot
(P YY) b (o S YF MM 2 sad g 55 e
oL T s 4lie OPA Jglows (5luosle
o O S 55 (FF) b plnil ks (S'IL (14AY)
Ol gor Jons 93 s Jgloen 5 Vo0 MM ST 55 J sl
dsbe o dadT (o3 Ji gyl Ll esle i s
Ll 53 ol o33l 55 e cazm 0L 4 5 Jo el
O Ml & jhie OT U ol oo 5 9L51 b glone 4 DTT
Uy s e b dame 55 s s okl
o3 eslial 5y5e (g5lwesleT I ey ¥ min STl
s g

Silwdug

Coeln 45 5 05555 5 1S A b e ) g
Lo g (3Lt b (RSM) ey o g5 Lo 5
el 1y ST ladaoes iy Sla) S 4 a5 L
W S iy ang Obo3 e > el gy ad
S 31l PH cos pn SO I s 5 0k (5,108
s ol 5 S 8 b S, b gl

Skl 6T

b sslesT 51 ol slaosls alS™ (6T Julow 5 4 2
s op asbte 4 el VS e Il e S ez
by slasles 5o GL ST Comer Dk L)
ok si 1SS sl O 05T (51 (ANOVA) byl 4 o
33 0t e glinn s il o33 40 Dlizebol el )3

[9945 plonil (Jhg) s 4 2L STL Dbes

@lﬁ
B g (S gn9 0 Jewily (2L
3 Y ST oshol Slats g eba 553 ST il

e S laliae (Ml 5 e Ll 0kl G151 Sl g

ST 5 038 odalin boty g oebaw (530 KT Ol5n

% Church
% Response surface methodology
2" Minitab

oY

S99 (oS alio gl

IS5 55 5 g Slied JLL 4B e O 50 4 plUS 8
Lds o ol 423310 Side 40515 Sl 4531 YY (gles L
LOT 4 (b Sk S doys ¥ s bl S L
5 LYl 5l dmy J 87 5 et gad jao o] PH s il
3 e T 5 S e i (g, S ol il
s ols CaS BT s 55 b D) ot s ol
S sl 5 (Al O sl o) Lol (g 503 Olan
SIS wlsp 8OV °C (slos 3 YF h ey ek o3l
Todoes J 587 @903 5 jeaied Jsboes PH s i led
A esls iS5 (6, S o5l

ik (559 yd b 3l ool oblgd owy g
) e (5 mba Sl ekl QUG s g
Ao o 55550 Slad L (YY) VOl T 5 4y oY
g s ¥ sl S L sk )l L(FY)
L;;.:Mcu;\wp\/0,(@,:\/\;,@);4:L;Vu;
S oS S dex Sl e D50 4) Calies
5 4¢ (PH=/0 L O MM) PBS ;5 &5 55l 5L sm
A el ol 2L A A3 Y L0 ST el Sl ey
3 S ol i god aan o dlamd PH (il 5 ey
PH ))&l § YF N I ks osls S
S oLl sdzme J S gei 5 (@b ST O gl s
Sda sb 53 Shndy D)o Jske iS5 s S
G35 W) T el gaT (ol giome S i ()1 wline S
SN sobre Ol e (TOPA — allT (g3 JU 55551 3 e
s oLl Sk Soled 5 b g (65555 5 D8
&9 @l 7lel9 Sl

3Pz s (V) O 5 TS b, ilas
il e o 53 3955 Ol VAT O Ken
Ll 2 b ad OPA LT T (slaey S 28T
ot Sl 5 b ine 155 0 sl &Sl IS (6 5 U shone
Gl Sl oL 0l Bl Iy Jool> Lileg,y 5 i

ol 238 15 sl 350 35 Olie (5,8 05101

220lajuyigbe & Ehiosun
2 O-phtaldialdehydes
2 Donkor


http://amfi.ir/article-1-95-en.html

2')&0& 9 ‘-soolﬁ

30 H
25 A

15 A

(1) o &3 2T

10 A

SH

VP L oy S5 4w SH 3T law su gl (ordaw

PR ST VA g

L

T

9%l 30 o oolikul Lui¥aT e wakub (S g (Srdaw (S 3 ST Ol a0 -1 510908
(Aol p (P < +/+0) A0 3310 Ulpabo! mlaw 18 B Sl g JI0bxo DT D929 oS OIS hlin pé K> g5 S9 )

— s MW gadls PRTS R (iomad sl Olas (gylstiae
e a5l S5 5SH 4 Cod 6 Tty pn b o 5o
P s sisn b ] reon Aoy Ll s gy St
Sl b s sl SuSy b (s lsban 5l 4 g 5

25 BOSSL S5 4 Comd (§ 508 (ramd o2 U5

i
Bsoten s SLLT 5SH (slag s razeion &85
o S 35 e odaliie al 0ld AE Yl el 5
Ao Tt & S SH @y s b sl ol o555 shslea]
Ot USG5 o3 wlie AT L S L

T mSH
120 -
Y (<5

100 - o 88 °% o 3% 85

23 s g3 25 o7
4 g0

:

§J 60 4
= 40 -
20 4
0-

0-h | 2-h

E. CO|I S. typhlmurlum S. aureus L. monocytogenes

« 95 ol 98 ol o0lnl LY TS waluwl (S g (R0 B Ao 30 T Hld g0
(Aol 0 (P < +/+0) A0 3310 Uliaab! mlaw 18 B wSlo g 310bxo DIPLS D929 oD O wlin i K> g5 b9 > )

[ Downloaded from amfi.ir on 2025-08-02 ]

of Ias @luo ;5 (691,15 (659l g9 Ko dolidiad



http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

4 s 4y Cored 85755 A2 3 YA L )5 SH 4 s mans o5
OLES (6 lakine C39est|  mamis 55 Lol Ao ys YY LT

3l

45 1
40 A
35 A

g 25 -
" 20 -
15 -

—~ 10 A

SH

] 31 ooliswl 5o o o ,Shes ¢ (Bacillus coagulans) Lui¥esTes walwwl So5e)9a5T 9 (Suiguig y cadlzd b3l

S99 (oS alio gl

(ST 9>
w3 pamd Cools ST ashael (slosy s

Ao y3 (¥ 3 gs) dishs OLi3 5950 511y g gt B (63,95

B3l 0 0 03kl i ¥aTTeS” widewls (G4 gu 2035 395 O3l ae T 513905
(Mol oo (P < +/+0) o35 20 Oliwabo! getaw 10 Z S WSl (g (ST IgleT D92 9 oS VLS wlin pé (sl B9 )

038 gy g by 20 o IS ke oS e

.MaMW&JM)D\'}V&LA%JP

503 oo
bl (B Slodis p SaS Jl ) p mb
Asya ;BT 5 SH qﬁjaﬁa\faboww‘y}ﬁ;

Sl Jlol Uil o NaCl sy 01 e s

Aad ilisen S jgia 33 YT Ig5 Lughuly (Sl gw (Sloo3 ) Jad

\. Y 0
- - + + + SH
- - + + + T

Lol SialsT o/ log CRUMI 4 ous 5 slad sl
o 0/F710g CFUIMI IT 4 g Sleo s &5 55 9w 53
log a pH=¥ 5 ,% 53 5,5 h o 2if 3
T 4 g Sloaij PH=Y ,5. 3L )51 0/0% CFU/mI
log CFU/ml « 6/YV log CFU/mI ;i lsla>- zalS L
F/¥A log CFU/MI I alS" LSH & su Sleo s 50/17
Lyl 5 cpl 55 4 g 93 cpl 5,k F/YV log CFU/MI &

.)‘J L)L;u b Lgv\..:w‘

AT

.-f\.".'»)(-\.G—Su\.i)+

Ml 4y foxi

&y Sl ows 0t (ilwacs Ll b 53 Sleots
LOT Sleoi 5 bl gl 4 o ST Caaslie oo
):.(?)b}d)@;)l}w)ﬁ 350 ol slapH s
o) &S5 5o #/F4 log CRUMI Lo e 5b 4 Iz
VIS ey o Cils 3 s PH= Y L Loes 55 (SH 4 5)
10g as 5liw ol gl Ll i 5 ma y5 o3 8,15
sl SIY h Cad8 i e bl .dL il 531 #/% CFU/MI


http://amfi.ir/article-1-95-en.html

2')&0& 9 ‘-soolﬁ

ESH =T

(Log cfu/ml) Jfghw fosi

pH-2

a a
bc c c be bc
54 d d d
4
3
2
1 4
0 4
0-h 1h | 2h ‘ oh | 1h

bc b
| 2n \
pH-3

000 Al 0D (& s Tl 4 S i ¥a eI el S gu (Soi3 —E 13903
AL 0 (P < +/+0) W33 10 Olubo! gebaw 30 gl (Sl w (S3bT D9lET D929 oS O Wlin pé > o5 B9 >

100 53d> ¢y om0 53 35,15 5w Ll
log L& olowen b= pl b «oil _2als” Y CFU/MI
oLy A 5 4 min ol L, F/6 CFU/mI
Ll i pl s Wladl s g gw ol 4D s Lletile
S8 o&aws 3 Cand pl 3l 5 03,8 Canglie 18
P T s g 55 n aglie 53 LS 5 e
Ol 55 3ISH 4y g 4 S (6 24 Cunglie cOlej b

2l

9 e Sgligy SbmPT 4 Cwglhe
Cs ¥

L 53wy 250 dse 53 &S Aad e Ol b
A 58 min ol b y3 5 ey oy /Y ol
Sotol Loyl 4 p3lin Lo g ol s 3 5 Llabile ot
4 g (e 93y deglie 53 (08 )13 500) A odne
ISH @ g & Lo (670 sl Ole b8 b T
A S L e o STl lag g 15 DL 5
S8 o&aws odd (g 5lwans Lyl 5 5,05 % log CFU/MI

[ Downloaded from amfi.ir on 2025-08-02 ]

or Ias @luo ;5 (691,15 (659l g9 Ko dolidiad



http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

] 31 eolisw! o QT s ,<Les g (Bacillus coagulans) Y5518 pughbesl (SQ36l9iSS 9 Sigman callsd )l

S99 (oS alio gl

mT mSH

(Log cfu/ml) _fghw Sl

0 90 180
(min) ok
b
mT mSH
4 -
>
)
E
>
[V
o
(@]
o
S

(h) ol

() Loz 5 9 (2) oy 3T 290 38 iYeT9 wghal Sk g (Sloowi) -0 3908
(Mol op (p < +/+0) Ao 1020 Oliwnb! gtaw 10 S Sl o (ST IGLET 392§ oD OLiS Glin pé > o5 B9 )

%5 e ® ¥ VD bole) 55 35 rpoems 5
andllae 590 (glads g 7 S50 55 0l &1l G’:’-L’a' llas PRI ST TR 02 g2 O 2575

c&),bq.xalaow@fdpaéjip&@w

)Jd}‘ﬂ«ﬁ&“))'/vwbk}du{ﬁfSH@‘y

A hobj 5 &8 Syse opl 4 .(0-D Hls500) Llekile
TQ)A?hQ&A?&J}OJ}MSHQ}MQ}GA

Bl olis s i e ool
s ol STl 53 ST 4w 4 Cod Fh 0L PRI CrR e

S0l Ty Cwslas op 2eS Y H Ol

oy


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

ol)l&ob 9 ioélé. |

BT mSH

(Log cfu/ml) _fghw olaxi

0 2 4
(h) ¢kl

89 jao <Kod ygua 18 wiYeTTeS ol S g (Sloon) T Hl8g03
(Mol oo (P < +/+0) Mo 33 20 Vbl gebaws 13 ZlS oSl (gt (ST IgleT D929 oRd Ol wlin pé (SoloT B9 )

AV Slsse8) il ials ¥ log CRUMI 5 g (g )ls sins ,_g,lof o 9lio
&AK‘TQF@MSH 4 g (b g o s lie 5o ,uc.;u,nfmowu%a@uf@,m@w
L sdalin g S SV ey Lol dils usy V/A log CRU/MI 5 g0 aas g

O g A LAA_L}_‘» @LAG.AJ)' L@JQ)\F Y+ min

=T =SH

(Log cfu/ml) fekw sluass

(h) o)

Y Te aleol SBA g o 5 Canglio -Y 510905
(Mdb o (P < +/+0) M 3320 Yyl e 13 S Sl cy (SoloT DI9leT 399 ot d Ui wlin wé (SskT B9 )

OA Ias @luo ;5 (691,15 (659l g9 Ko dolidiad



http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

] 31 ooliiwl yo QT s,Sles ¢ (Bacillus coagulans) Y5518 pughbesl (SQ36l9iSS 9 Sigman callsd )l

L3y 2liysml Caols Glhls pwj 3590 4w 95 a
5 4 dsle ¥/8 50/ log CFU/MI Of 5 5 (A s 509)

p>/00) s S oualin T 5 SH laa s

(Log cfu/ml) Jeku slous

S99 (oS alio gl

@'})w' ol

T

Sh

Yo T8 abl S g 15 19ml Lol —A 13405
(Mol oo (P < +/+0) Mo 3020 Vluwabo! gebaw 10 ZlS WSl (g (ST IPET D929 o d DL wlin pé (SHbT B9 )

Nt Pk Foled o Sl 0355 (5 ae
3590 S s a5 313 Ol 55 (3-D Hl3403) w35 YF D
g b duglie 53 55 (g Ry Ad) 4 36 SH 45 (o
QJSC,{J,Z):J}L»:\.W@MSSngfq:ﬁT
S5 eV rimar el Cows 4 SH 4 g b o s
amx@duh@ﬁu)ju@g,uou;,;S@\

i edalie

AR

N Qe e
S350 53¢ b3 T 5550 45 gun 93 Lo s PH 2alS” il
Gsl sles 5,5 a5 3 dals bl o o305 Olis 4-2
(58 wloue EYF I o pH 28l o i S8
535 SH @ g bodd jasd &3 a8l 4 by e
T g bodd s o3 oyl Hled 0 ,ud (p S

d\ﬁdq):&qﬂ@lda:gow&%:;aﬂm


http://amfi.ir/article-1-95-en.html

ol)l&ob 9 ioélé. |

a mGlucose mCornsyrup mDatesyrup Grape syrup ® Mollasses
71 o 5] (2] 5] - O
;] 88 28F% «sm;—;’g 88 o8¢
- I I
5 ] - —
T}
3 i
2 4
1 i
0 u
0-h 24-h 24-h
T SH
b
BT mSH
8 -
‘ ab a a c bc
3 7
a d
3 . :
D 0]
= 4 A
E
S 3
G
(o)) 2 1
o
— 14
~ f f f
O = T T T 1
Glucose Corn syrup Date syrup Grape syrup Mollasses

oSS o LaliSee @il 5 (D) jaedei YE D 3T o Jeke S 9 (a) sl YE h 31 um 9 a0 Olo) 38 pH Ol peds -4 1803
(oY IT195 gkl Sl g b oud
(Mdb o (< +/+0) Mo 3320 Vliwob! el 18 gl Sl (o (SoloT I9leT 392 9 o d OLiS wilin wé (SskT B9 )

Sl s (1 Jlage) S35 3 ) p 350 YD (b
Ot VPN (b s &8 5y Dy opl 4 PH )
03 G+ SH 4 s sl Sl 4 by e PH 2alS
+SH 5 4 oS + SH 4 g (5l (Sbasled o
sk ot ey 93 (10813 300) 35 g oS
(b SIS YPR 1 g 15 o i o 3 0L
4 g slosd s 9 A S+ SH 4 g jled 4 gy e

S9 5 Qo e
3 Olge 4 IS Hsb a oes Jsb s 555 Ol
Lo 0l @l iy Slaki gy S Ao)s 4 sk
Sl ko pads (b 5o s o o 5T R
5 (3 ol S oS (b g oS 53 e
4 oy 5 oS A S 5 ) 3p5e S e

é}lﬂ&)[&&ij ‘ﬂLﬁ}T&‘&J).)ﬁﬁ‘ﬁy

[ Downloaded from amfi.ir on 2025-08-02 ]

7. Ias @luo ;5 (691,15 (659l g9 Ko dolidiad



http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

' 31 ooliiwl yo QT s ,Sles o (Bacillus coagulans) u¥ss7ss” walewl

FI95 g (ST At mle
J}&j‘cé}ﬂ&)urﬁ)pr)ﬁ)JrAb&}J QFW(\'—b‘)‘b}m)f_«»‘a.:yti}.ﬂdb\-.§+SH
2l ol S 55 s Sl e 8 SH s S a0 (T
a
m Sesame meal m Soy meal m Corn gluten
a
6 -
5 4
T4
o
3 4
2 -
1 -
0
m Sesame meal = Soy meal m Corn gluten
10 1
3 9
(:
i 7
J 6
= 5
; 4
3 3
» 2
1 1
-0

&lo 50 ywesxi YE h 31 ow 9 sa0 Olo 33 (D) Jokw 1axi 9 (3) wosd Y4 h 31 am 9 sao Olo) 50 pH Ol guds =)+ 1303
(HYSTISS pplanls (S g b oA yad Gy, iisen
(Mol o (P < +/+0) Mo 3320 Oluwabo! et 13 Zl 1Sl (ot (ST IGLET D929 oD VLS Wlin pé (SHbT B9 )

el OPA - gy 3l eslinal L &St 55, Cleb 395w b gl Dol
et Aol b dsb s 3T el slres S (6, eIl oon & b Glesls bty T I Jol mb
C)lﬁ@wMJ)Hﬂ)ﬁSb‘}dL&@bu\.&&l{)’)‘ .C.w-l‘ ol 030> ‘;)L:u ARl J‘}}a.; B @ﬂ)ﬁ, C.}:.“S.;

4


http://amfi.ir/article-1-95-en.html

2')&0& 9 ‘-soolﬁ

5 S Al 5 SH 4 s 5 b g dlonS e 45500 4

Dp T agm

m Sesame meal

OPA (mg/ml)

= Soy meal

_}:jjjA:A (abu‘b‘)sgjlaa:)}ﬁ 4{“5‘»).)_,&_5&:«.»:\ oals

by 3555 0 oo feS 5 op e (sled o 55 Liles s

= Corn gluten

ol S g b oD yoSt ki g 5 Lilisio b 30 moski YE D 3 ow g sae Olo) 30 S15T (ymel 09 7 Cdald -1 ) 13403
B
(Mol op (P < +/+0) Mo 3020 Oluwabo! gebaw 13 ZlS Sl (o (ST DIGlET D929 o d VLS wlin pé (SHbT B9 )

Silvdug
e Olge &) D)3 Loy Chle 5 pST6 an adllls ) o
Q)lg‘ydladsc(v\ap)a"'j\'"\'c’e.un\.wjb}&;
}(M)JY/&}\/VOAck.al%):}@:ﬁjﬁc;ﬁo‘};;
—ql{(\“P}Y’Fc\thhﬂm)a)ﬁéﬁoij.u
S0 S5 oS ook s ol phe sy 65
oot Sl W b ol 53 (Y Jpor) w3 8515 b5
Sl S5 5 s oo 3557 5 g 53 5 e daB YL
L b Jies slaite 5 ads S30 Jolse Olgew
—o Il Bl &) ey o = b Jil 5 Sle ¢ ST
~j Sl ey BOT Jole sl 5 s ol PH 6,8
3550 atly (o ,ie) Gla,sS6 3l codd und O

"'U:}':L.fw)f:

[ Downloaded from amfi.ir on 2025-08-02 ]

Al Ias @luo ;5 (691,15 (659l g9 Ko dolidiad



http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

] 31 e3liisl 55 ol 3 ,Shos 5 (BaCillUS COAGUIANS) Luwi¥aTTss wslewl (Sa5919isS 3 (Segnrsp Callad L3

S99 (oS alio gl

WSF P PPy Eb g 9 Gl Jakuo Syt gl § B sles s - Jeoe

(A, %) b gw dlos” (B, %) <38 gy (C h) mosxi Ol slow

Y/0 \E \Y \
\/VO 10 \Y Y
AL 10 Yf ¥
\ 0 Y¥f ¢
vib v g 0
\/VO Y. Y¥f 1
AL 0 Yy Y
AL 10 2 A
\/VO \0 Y 3!
\ Y. \Y \.

\ \E \ B
T Y vy \Y
T 10 Yf v
Y/ \ \Y V¢
\ \e v Vo0

) \e \Y 11
AL \ Yf \Y

4]


http://amfi.ir/article-1-95-en.html

2')&0&8 9 ‘-sooB

5.8

5.6

54
5.2

ALY

pH

48
46
44

20

16

B: Corn Syrup (%)

Cell count

20

B: Corn Syrup (%)

25
22
19

1.6
13 A: Soy meal (%)

25

ool SH 43 g b 00D 10035 353 gy § b gur U™ b g (b) (Johe (b olesd § (a) pH I i ¥ 0505
B

Py OAXNT SFOV L 5w sk
S5 4l 9 Sy

Gadshe & o, St Sde Uiy
Ao 31 VWGB! 5 Job 31 shliin o1l Jals 0355 Il

ch',Ja..u ;..L...Mg- (Y9) ol S S 9 LSJ:’.Ji’T
bl 4 Jlasl gl LSt bl I atls

5 D5 Suyd des GRlBl L &S das e Ol mb
53072 )l g03) Sl 03 (S PH b g lniS” 201330
(D)3 Sy o3 Gl B L ke il 55 4S5 e
Sl g Ao ys 1Bl L g S oy J sk sluws
g Lol 5 (VYD I3 5d) w3 8 otalive o3 (glad s
YIE7 Ol 4 cheo ;3 40 IS Cuglas U gt ol 5o

Olﬁj&b}&)iﬁgﬁ-\aﬁ)é\'/‘/.‘Ocli).wfdb_dfu’«é):

[ Downloaded from amfi.ir on 2025-08-02 ]

7Y Ias @luo ;5 (691,15 (659l g9 Ko dolidiad



http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

31 ooliswl 5o o o ,Shes ¢ (Bacillus coagulans) Lui¥esTes walwwl So5e)9a5T 9 (Suiguig y cadlzd b3l

oSy S Lo BE (V)T LS 5 S
8§55 e Sl Ul 53§55 4 Sl s o o
QYY) 0L 5 M meusl LK) wal es S LS
Bosl skl 658 55 Canslin  ple 8 il 30
Sssn ool 5 SIS Kas iluas Jde )
AV g ekas Ol Jol a5 035 (o) Lol
Lt 2 136 o oy gon b i YsSToS sl 655
035 kg st s 0,51 Sisallis 5 ST
ATLE2 b SV e Jeully 5 S 53 0 s S

(F) Wsls OLES S sallir b s lie s

235 Sl g 4 ly e 5 (Sl ool
e Ol Oladles ST sl o Dglite Calibes lad g
Co g o3 68 4 atly Jlail 55 SUly 45 dias
Pl v 4 Jlasl Gl ol Jae Ll a5
4 Olgie 0 G SL S Dbl Gl e Jole 03
Vsl 5 b ams Uy ) il e SSsns
$adsbs Jlail s 53 ol gl 5 (S5 ok
O 5 s 4 93 oSS o s S 5S35 50
26 Sl Jelge 5l e o lil 5 L &S 2SS
g (FV) Sl 3m 15 S Jluail s g o Ul5
4 e S Ayl bl YL memin gt fudly L ola
S5 g3 Sl WG 2l 5 o 039 g
Oaeml 15987 5y memin gzt ol (FY) S Jlesl 2 )
S Sl 55 pogr BB 5 Lol e alis o
ua{w_;\f,lbﬁ:»;@&}b BBl 5 i Ol ke
St g Ol 3 S (FF) 505 518 oKaws s
S5 s S S 1g 55 sege A 0335 )3 S sms
pq@,,;;tfuﬁj;‘uﬁlwﬂlﬁ;m;@om
Gt s candlae cpl 5 das e il 1 OGS
b (535 4355 g Lol VST sl
U155 iy L 51S Gl sl Ola 3 g5 3l o

biglogw 25 doys Bl e 0 g255 05 5 paed

31 Goh & Klaenhammer
32 Adibpour

70

S99 (oS alio gl

S das e 6L 4 1y il gl 6 Gl b
Sl g ady gl e Ly (JT b 4 T Lo
S iz (Blows wha b sk (655 2 (25 504
Sl St okl pBa b S Lol sl
oy g e 65 AT 58 8 8 i 53 g
233590 3 SOT Gl bwg 65 KT .l o]
dile e S1O15 o 5 oldslml g SSTL ()l slis
LI By MY P L PR
Flie 1 Olge @ 53 KT e eslimal S
P e B S she wild G (Sedde
ol s als Jkal (slad gl 4 s ST (St
SH 5T (slaay g (635 ,50T O 5n el 0Lz 2ula3T ol )
PRATIEA PSRNV RUWEPURWITS SV, PR 112 QN i Y
Al oy 2 S Gladlas by (YY) oL
O3 5355 Jou 3l 0 I o shoals Slots s (S5 55 5
ey S50 4 g gd g S Al s cddls b s i
—OUE cpl &S Wsls Ol s S bl L oYU 65 KT
el by S s odn 4 LS o (Sl odia
S 515 0las 55 (Y YY) 0L 5™ sl Sladllas . (FV)
S5 T MG S-31876 Y+ .i¥STuS" Ll 5 4 s
SNl o ys WY daiy STaoda 4 1y e b oS
das e O 1y gy sl doys WIF 5 OIS Ss
YY)

—dsbe 4 S 6L (St S35 2 (remin
L reipr S Joys o)l e b eny, sl
S St s SET e 5 0554 sl S
4 136 ke Slaa g Jlasl 31 il il 55 o 87 K5 55
- Slao s e 4l J3e ligd 039, Jske
Jolse 0 0w ) gz 0 e Slaslae (e
(FA) s o108 3l g0 2 616 5 s slew

JB OS5k slaa s LT 5SH glag s pomns o3 b

cdb)}bbyuﬁjmﬁb@\bdbb)) 4{3};%}3

28 Zulkhairi
2 Sreenadh
30 Weizmannia coagulans


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

oy S s S SLESS 2 S s ool slasbas
s B Cad ol PH 3 Sleedi) 5 Jasws
2 S AiS HIY0 5 sl pH Y peme .ol 518
B LOSSL onb5s Llg e ol al s )l s STL
S ) i 3 Ol i 8L e
4 g ¢ B gl yls 3 gy ol 5 0T 3 55 S sz
S 5L Canglia pH=2 )3T 4 4 5 pH=3 ;5 SH
B Lol Sy gl sl Ot K5 4y a4
il G5y 5 a8 (VY™ 555187 5 alsT Solalllas
37 G (FA) Cils Sl it sl Y S8
bl S L S IS 5 (V00 0L es
o (il e Ll g Jas T242 Y8758
PH =Y )5 i )5V 5 0T Came 5 Lls OLES odre
S saaple Sl s p Sl 53 .(FR) il jtals
bl Glad o 4S5l Olis (Yo 0) O,
316D Al o sl ol b 4 el Y iSTS
ol 4 aly 55 ailte Sl &G 55 5,
3 S s gn o> VST uhal 6.5 55 G
Gladul 5 L 5T oy YU slis (Y41Y) 01 Ses
Sie Jolse Olse a1y oo slsd (Ko ylSs 5 4T
el bl 25 5l e ST o5l 6,8 s 6

00) L5 5
oKas (slao s (S g Sl SL 8ln wlsn nl
a3 o OLES L803ls e o 5 5 Gy ASLe 31 S
A Bk 0Ll 0355 55 LS ol mlr
Showl odae 57 s il 4 SM)@JBJA{“\LQYW\
3ok 3w Lo 635, 5 Ke gl z5 ST 1 0L
ssban b o 1 a5 o o 1 ) alize glay S
2Tt o IS 55k (0Y) 48" s (6,5 gl LOT 05y
SleiT & G Gphe Caslie SHOL vl
3 el s als Olis s 5l Ol b Sad g5y,
M sl i b 1S oBs e (5luans Ol e3T

% Sui
37 Hyronimus
3 Maathuis

ul,l&m 9 ‘scél&

AFF) 3L oo Camd mazed 355 lyls o yn Ve 5l eSS
s (S b dsbe oo 65 KT 48 555 00 oalis
4 Y (St b laa g 15 003 b5 e Il
DL 1y 5V e 35 Slad OIS S5 s
Lol o opies pla @l:;' sbsly s @l:;‘ opl S csls

(YY)

S S5 3 K (S u S e oS 4 Caglis
53 03lizal 35 g0 (Glady g LBl 0 S m s Sl ST
.u\}:ﬁdi.».;-w):b—\ )}&):Aﬁ)@)buuﬁ.&j}:a‘
Gl S aslin Soladllas )3 503 40 g ol Ul o]
o‘,&m,"ms adllan b s (gl Bl Ssline s
VST eslil sl s S Jams (Y4TY)
old ey (lalde 53 LOT j eslizal GII b ds ) »
BT ST PR (N L I S [C S
Vdjb-k?u)ahqjﬂj\égi@ﬁmfébjacxaﬁ
SHSCONRP W ATNIEY SNE SN RN BIC SRR
4 o 2 VST bl S 5 565 Saleb
Wl L el oSO cble 3L Edle 95,8 5 sy
Shols VST sl 3ls Ol mb A
Sl el Aol W5 el 5 e G
i b glalde gl okl & Ol ge 4 Sl (Sas
(AR5 cnl bl b Gallas (FD) dil s oS5 (oS
(VYY) OLKan 5 sl w5 (YY) 0L Kan 5 KL
bl Qs Gl g5 p S Sl b
L s, :ﬁ)QJJA;jJ|)fcM|:wg'yjﬁ;
LOT Gloodis ey IS s K5 Ao 520 55 S L v 5

(FF YY) Wb o 2l oS clale iy 250
Jsb 55 w5150 &8 sl ol eSS g 0 (ol S5
ju\;.uﬁg‘_i?;a}})d.f}a&boxjcj)\;ﬂjjj‘);\.?
)3 St e Ll g 5 ols ST LS5 il o
3G Wl Ol s s (FY) WS)sT Jas 0 O e 1
BKim

34Bang
3 Adami & Cavazzoni

e 1o Bl ;5 (69 3,5 (5599w g S aoliliad


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

31 ooliswl 5o o o ,Shes ¢ (Bacillus coagulans) Lui¥esTes walwwl So5e)9a5T 9 (Suiguig y cadlzd b3l

S Sl T 4wty Coed SH 4y 5o Sloo ki
°C o o YT bl Ay i slas 013 DL
abes 13 Wiy o jgml 399 o Jg oul¥O-0-
Jl- s 0L Canglae 5 5 31 50 i oyl > 5 YL
S 038w Ol e coaT Lz ol odal e b
Sl Jslw iy g5y o e 5B 00 °C I 5V sles
22l el 56 g (YY) O 5 o)
crisbaly 5 Y SIS ushals 55 55 Conslie
ot 0303 (it gy S s ST 53 ek s
Lo s G s 53 OT Gl S 5 e Sl oy
50305 513 iy p 3y 5m e il S o ol (g5luand
AY 9D 51 i o 5 s by s oS 303 DL fool s

LF ) Bl ol Lo s

S Loyl ol 1) paieio Caglin g 5STL ) gl
sers OT s oyl SO 65,0 5 LS oy J
odnn ol Ll i o0 S Sl (S5 Sy 5 kL
S5 5 ESa S 035y a3 ) S5l jhe slaeSe
adllas Cpl 55 cw) g 550 g 93 (OV) ST Jases
Wy ol 31y ST 2alS il |y gl A 5 B
S I 53 e Sion G oBas sy b |
o) 3 el e st a8 oKy (Gbsmy Se
Wl kel Soa S S S e sty il
Cige sk 4y 5 axils Obse b e jon 09,5 alal) &
b3 BN Wi 2SS 518 o 3 5 dsles o)
Caslie 5 gl (V) 08n 5 o) 21 S
& ol Sy 5 0158 4 oY ST bl sl
o9 4 ¢omly PH 5 (& 8 OV pame 53 eslinal st
Mg e 5 Gl Goslp slls &S S il (ool s

(04) das o )3 ksl oo
3 berd (N (AS Dk skl oMl asy
S pbodsbe jlasl s 4 olde sl Lis 4w

g&fupww.&);Uwuﬁsu@fp.\;)du

“2Hoa
“3 Ripamonti

Y

S99 (oS alio gl

&S 3 cplizea ol (OY) 3505 Cllas (Y44 9) 0 Kan
S35 2880 S 0355 g odan ARELST 5 pzan gy Jute
ool &S asl s BC30 Ganeden ¥ 57,8 sl
Coss Uy gl S50 a3 ST Lle o) o3 Vo 4y g
—on b s (o) V) Pl s (leST L i
30 2 (YY) OSan 5 0 aT Lo 5 0l plonil (sla
33 UBBCO7 ™ oS showsl (glay gl G550 g2 5 s
Lils s oldl Gl oK (leans e
S ab odalie (3 Wy b5 5 AKaLST
33 035l 5 Odle o) 4 3B 15 gl SSgns
Wy g esp ol oBaws 65 AT Ll s
3 K LS (o) W3, sl 5 &S 58NS
a5 1) el Oleys 53 & 5u 3,158 o3 55 Iy (e 5
(OF) &S s

S bl (Y F) 0L 576 5 Ol b silae
ol 3l Moy /¥ 3o 6 ST 0395 53 (S5l ko
J&)}gd')}“kbJJ}A&LAQ}W.(O?)\L«W‘MJ)‘
boaS Lol 0lis o Joodd ($olte S 4 S
() 315 Sllas (Yoo ) OLn 5 o geis pla laasl
bl (YY) OLKer 5 Sl Gb rieen
GOV INWEINTY SO VU CI [l 172 Y s g
55 (YY) O 5 5l e (FR) Wlas o) 58 (4l oo
LMG S-31876 _w¥57s5 Lils s Lol obsol b
Lo 5 | o oo )3 /Y JoosS ol s o s Sl okl
(V) 58wl (6,108 wles S Fh Sode 53 1) 4 g oy
OLen 5™ Beloy s (Yoo 1) O 577 sla slaasl,
Y558 sl (Gla ol 6 dins o LS 35 (Y4 9)
5 o35 bl Gl oaus sl Ll b 5 1o 4
B0) L0515 Objee SisS o&aws 55 Okile oy Ul
(07

Sla)lS i 51 68 pms  slag SL ol e slis

39 Ahire
40 Bacillus clausii
41 Noriega


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

Mg GIE L s 2 sy 0 &S
ORI BBl P e e ) (SSY
ES mei 5 Shas odiasilis a5 Sl (g el b 4o
(Y1) O an 5Pl )1l g e oS
(@IS s T 0l e 5 Los (gl gme 56 e 5
S g5 5 LA b g5 et ojlas B
ol 2 G e Wl i BB el S
305l oph Chle B L s ol 55 o b
s VST bl Sloodis 550 4 PH el

(FF) L8l als laeab
Sskd 5 e 5o 6ok s ) S gy, e 5T
Jlab slazy 31 (8 prte LOT U guammn 5 L)l 146 31 50
Sl o, S0 53 LOT JIg o ol 585
S 555 ST Jos G b 5 BOT s Jib
J)‘;W ‘ur..:slf)uﬁ:ﬂ ke Calbee glalice |
5 g YIS sl (P0) 5 g0 35T 0 8 5
Gl Salid 5 Salgsn cbeiT ol
W esdlodiS Ul g gl o955 5 olde slas ),
S Wlos S b 1y Camdly ) JS Sl (5F) ol
S S o 5 (6345 Sl 5T 8T ¢ shonly (gl o
S 58 S ladly 4 655 I 58050 3150 425 5
Jolse 2 e sl sl o (PV) s daT,87
GBS ol g ool 4 b g 53 a0l ades
5 LSS el eslinad L eSxdyse
et ol s Lo e oae B sl Ly
o Al 1 (die L Clas 45T el 0315 Ol i
25 g0 SLISAS 51 5 s 5 (o s Blo o7 o
3 S ds Dlsgr e Caale (PR FA) 355 o0 Lisw o
5 0y bl e 53 PH ol o s s e 5
5 aal Gladnl o g5 Jol bse 5y (V) S
S a8 e Sla sl 550 b lie BB CiS
o Lol OT YL o s cnl yogdle )ls

Lo e le s Sl el oo 340

45 Amiri

ul,l&m 9 ‘scél&

Wil el SKn 5l s b e S
WSl deol sl S WSS dnl glag ST
)‘d‘ojﬁfg&bW)h&jfbjbégchw
b il ¢ ool (sla oSa ¢ ool 3150 Ol 56 45 DY guaes
—ch\i}wgb\gﬁ:- cQWMLA&LAMJ'\cLA@J:.&jj

() das o iy 1y S 5 s e
S 03 il (ST Jeily s S eSS
b)\.c..;pH cﬁjwbbbjjbs‘{d-&»w.]a:}u
Sl 556G s ad gl pH Ldas alS ol 5 L
w5 VU s 5,8 )
sk diy gl s pH= V3 F0 °C 5 ¥V °C wile ol gles
sl O gllae o6 oS et Olej ks 1 eSS el W 55
Iy sk Ly 92 °C 500 °C usle YU sles K (5 30
—wﬁt&fyyl@jquJ‘w}ajﬁij\:u
3y g oy 3 48 503 0L addllae s (BY) 5,108
b il e (Jobe Goled I PH el sl
)>4§\;.~1,~,1§Lﬂwfv_t?@uamd,,:¢§,_a,s
e ol sk o eslizel b GaSs 5 IS I (ke
Olse 4 5035 bl ool Gl Gl 5 5 alde j5 o S
L;;,jusruuueii-op;umww&l
Slio 53 (V) il or 50 4 03,00 5 pdy L
() Ol 57 4 Je (BB S slardllas b calis
3 YIS skl b Sl30als S s e ol
Cakibes lacbile o5 wd odalie ctudls 5 Sl Cu
3y05 sylabtias FIPH 5 1S 0les Sode 5 5550l 6
Ol Soda 555K 0 s ke il 1 L 4S5y sboas L(5Y)
b S s w8l 2l e PH s,
L Ly Y dol 5 (S Ol e
PR AT S NG R R TP P W I
28 0y 5 03 8 el ST b g 5L e
e 13 93 K3 gy Sl S LS (6l (6 g Lo

Wil by slay ST Jol 800 0 o iz e 573

4 Kazem Alilou

7A 1o Bl ;5 (69 3,5 (5599w g S aoliliad


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

31 ooliswl 5o o o ,Shes ¢ (Bacillus coagulans) Lui¥esTes walwwl So5e)9a5T 9 (Suiguig y cadlzd b3l

b Gy Sl Oud 4 oL 5 sl PH Ll 2
5 Sl 5T b (oS 3T il Ol e ols 2alS
053755 S e Olse alsm 05 5 203 TGl
Jshor i 055 25 4 )8 aie SYL ZLale (i ozl
S Jo 53 5ls a1y o 5T b Lol 876K s 1,
3 sl b edalis ol GLCBL b S an
b 5 i gy p S SWlas b o(YerR) O Ken
Lild 5 VSIS bl g S S e
4§,U>;L;,|J~f‘,um(.L?L;m},,amamd;u@
st 5B osb 4 55558 5 55N H sl 03 4 s sl
e ) 4 el San 21 (OY) 3 53 A5 3 g g pde S a8
A3 g &g LaiS ) g 53 (5 e S a o7 5L
Gt Ll b w oo dl ladshe 87 41T 5
ol 03 7S G ckited 5wl 518 oas o

3 pgp Sz 03 63L 5 Dbl L ladle js ¢ IS sk
s Sy (s IS Al Oda b Lileey &y ke
Q@}S‘QW.Q‘OM(’W‘&})M‘Q}E}
—r Ol 3 Gt DI 5 5 e 35 5 Coanl
ol ol 3l 03linl 5 (S350 585 5 6,8 S 0 L 0I5
Glaes, 5T 2 Ay S 55 e U151 xio (sl i
033503 ol 0 5T 5 SISVl O szad (E501L 5 e
Al 0am L b VST kel ey
4S5l n ) OG5 (SO H5SS 5 (S
5S35 3 S S O3l (sloe s b 5 0T 5 s
szjﬂl:}‘si})\:c&\ibéwAla?jlq.l&»c_w)s

.::jf &13 g, OT 5

“8Gong

£

S99 (oS alio gl

Sl ods I EVY) il gl s (ol
G ST 5 bl W5 sl s n dssdes
V) Sl PH adgl ,ox J gt 4ol (gladnl 5 Loz,
4) o y3 /08w /oY SO sl 25 BB Al 2l 53
V) 3,05 590 5 padei 095 Jsb 53 (S el O e
S, S Wl 5,5 (1840) PRl 5 L .
4 e 5 AS oo 2 Ly b 0 0 ekt e sbel
—t Al 5 S b 0500 50 ez S BB Rl
b ors p Slgimn asl 53l a8 Sl opl s slael (VYY) 554
@b L LT b o, oS R a5
ol ol o K3 LS 5 5 0T s w5 OS5
e Sl (68 0 (s T Aol ples ols b g (VF)
L e ey S RS TR
Sy oty 5l bS50 Sl plas 03 8
o3l 0595 538 8 DS 5 5w ol S S

V) 554 0
(VAOV) FY hzals 5 s pla Slidions 1 ol omslss 31
A5 NS oY S5T 6 sl sl i S5l S0
o) AR 55 e LB Sl S Sl el oS
K Olge 4 5 09,8 ol plin S Ol st 4 a4
e b ST S 10T 51L0VF) sl sl a5 oS
wiy L &5 ol s ((VY) ol ol &S SIS 51 22
35 O guimn Wl VST sl (S (5
Sy 2 (10) 0L ST S SWles b
3 05T o (2 e 5SS (gl s Do s
a8 Ll b (il s e 3 IS bl
(ol sles (V1) s ol Ol &S5 3 e SO s,

46 Sarkar & Tamang
4" Humphreys & Costilow


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

10.

11.

Lebeer S, Bron PA, Marco ML, Van Pijkeren J-
P, Motherway MOC, Hill C, et al. Identification
of probiotic effector molecules: present state
and future perspectives. Current opinion in
biotechnology. 2018;49:217-23.

Oziisaglam MA. Importance of Bacillus
coagulans bacterium as probiotic in animal
nutrition. Stlleyman Demirel University Journal
of Agriculture (Turkey). 2010.

Kim J, Muhammad N, Jhun BH, Yoo JW..
Probiotic  delivery  systems: A brief
overview. Journal of pharmaceutical
investigation. 2016; 46, 377-386.

Casula G, Cutting SM. Bacillus probiotics:
spore germination in the gastrointestinal tract.
Applied and environmental microbiology.
2002;68(5):2344-52.

Majeed M, Natarajan S, Sivakumar A, Ali F,
Pande A, Majeed S, Karri SK. Evaluation of
anti-diarrhoeal activity of Bacillus coagulans
MTCC 5856 and its effect on gastrointestinal
motility in Wistar rats. International Journal of
Pharma and Bio Sciences. 2016;7(1):P311a.
Hyronimus B, Le Marrec C, Sassi AH,
Deschamps A. Acid and bile tolerance of spore-

forming lactic acid bacteria. International
journal of food microbiology. 2000;61(2-
3):193-7.

Bora PS, Puri V, Bansal AK. Physicochemical
properties and excipient compatibility studies of
probiotic Bacillus coagulans spores. Scientia
Pharmaceutica. 2009;77(3):625-38.

van der Pol EC, Eggink G, Weusthuis RA.
Production of | (+)-lactic acid from acid
pretreated sugarcane bagasse using Bacillus
coagulans DSM2314 in a simultaneous
saccharification and fermentation strategy.
Biotechnology for biofuels. 2016;9:1-12.

Ou MS, Awasthi D, Nieves I, Wang L, Erickson
J, Vermerris W, et al. Sweet sorghum juice and
bagasse as feedstocks for the production of
optically pure lactic acid by native and
engineered  Bacillus  coagulans  strains.
BioEnergy Research. 2016;9:123-31.

Neu A-K, Pleissner D, Mehlmann K, Schneider
R, Puerta-Quintero Gl, Venus J. Fermentative
utilization of coffee mucilage using Bacillus
coagulans and investigation of down-stream
processing of fermentation broth for optically
pure | (+)-lactic acid production. Bioresource
technology. 2016;211:398-405.

Zhang Y, Chen X, Luo J, Qi B, Wan Y. An
efficient process for lactic acid production from
wheat straw by a newly isolated Bacillus
coagulans  strain IPE22. Bioresource
technology. 2014;158:396-9.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ul,l&m 9 ‘sc.bl.‘;

&b

Aulitto M, Fusco S, Bartolucci S, Franzén CJ,
Contursi P. Bacillus coagulans MA-13: a
promising thermophilic and cellulolytic strain
for the production of lactic acid from
lignocellulosic hydrolysate. Biotechnology for
biofuels. 2017; 10, 1-15.

Wu T, Zhang Y, Lv Y, Li P, Yi D, Wang L, et
al. Beneficial impact and molecular mechanism
of Bacillus coagulans on piglets’ intestine.
International Journal of Molecular Sciences.
2018;19(7):2084.

Satari B, Karimi K. Citrus processing wastes:
Environmental impacts, recent advances, and
future perspectives in total valorization.
Resources, Conservation and Recycling.
2018;129:153-67.

De Groof V, Coma M, Arnot T, Leak DJ,
Lanham AB. Medium chain carboxylic acids
from complex organic feedstocks by mixed
culture fermentation. Molecules.
2019;24(3):398.

Azam MT, Ahmad A.. Date palm waste: an
efficient source for production of glucose and
lactic acid. Sustainable Agriculture Reviews
34: Date Palm for Food, Medicine and the
Environment, (2019); 155-178.

Vésquez ZS, de Carvalho Neto DP, Pereira
GVM, Vandenberghe LPS, de Oliveira PZ,
Tiburcio PB, et al. Biotechnological approaches
for cocoa waste management: A review. Waste
management. 2019;90:72-83.

Alexandri M, Neu AK, Schneider R ,Lopez-
Gomez JP, Venus J. Evaluation of various
Bacillus coagulans isolates for the production of
high purity L-lactic acid using defatted rice bran
hydrolysates. International journal of food
science & technology. 2019;54(4):1321-9.
Cole MR, Eggleston G, Gaines DK,
Heckemeyer M. Development of an enzyme
cocktail to bioconvert untapped starch in sweet
sorghum processing by-products: Part |I.
Industrial crops and products. 2019;133:142-
50.

Jiang K, Tang B, Wang Q, Xu Z, Sun L, Ma J,
et al. The bio-processing of soybean dregs by
solid state fermentation using a poly y-glutamic
acid producing strain and its effect as feed
additive. Bioresource technology.
2019;291:121841.

Mukherjee R, Chakraborty R, Dutta A.
Comparison of optimization approaches
(response surface methodology and artificial
neural network-genetic algorithm) for a novel
mixed culture approach in soybean meal
fermentation. Journal of food process
engineering. 2019;42(5):e13124.

1o Bl ;5 (69 3,5 (5599w g S aoliliad


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

31 ooliswl 5o o o ,Shes ¢ (Bacillus coagulans) Lui¥esTes walwwl So5e)9a5T 9 (Suiguig y cadlzd b3l

Jose NM, Bunt CR, Hussain MA. Comparison
of microbiological and probiotic characteristics
of lactobacilli isolates from dairy food products
and animal rumen contents. Microorganisms.
2015;3(2):198-212.

Zareie Z, Moayedi A, Garavand F, Tabar-
Heydar K, Khomeiri M, Maghsoudlou Y.
Probiotic properties, safety assessment, and
aroma-generating attributes of some lactic acid
bacteria isolated from Iranian traditional
cheese. Fermentation. 2023;9(4):338.

Armas F, Camperio C, Marianelli C. In vitro
assessment of the probiotic potential of
Lactococcus lactis LMG 7930 against ruminant
mastitis-causing  pathogens. PLoS  One.
2017;12(1):e0169543.

Polak-Berecka M, Wasko A, Paduch R,
Skrzypek T, Sroka-Bartnicka A. The effect of
cell surface components on adhesion ability of
Lactobacillus  rhamnosus.  Antonie  Van
Leeuwenhoek. 2014;106:751-62.

Zareie Z, Moayedi A, Khomeiri M,
Maghsoudlou Y, Garavand F, Tabar-Heidar K.
Investigation of safety, probiotic properties and
ability of aromatic compounds production of
proteolytic lactic acid bacteria isolated from
raw milk.

Sreenadh M, Kumar KR, Nath S. In vitro
evaluation of Weizmannia coagulans strain
LMG S-31876 isolated from fermented rice for
potential probiotic properties, safety assessment
and technological properties. Life.
2022;12(9):1388.

Chung HS, Kim YB, Chun SL, Ji GE. Screening
and selection of acid and bile resistant
bifidobacteria. International journal of food
microbiology. 1999;47(1-2):25-32.

Chu-Ky S, Bui TK, Nguyen TL, Ho PH. Acid
adaptation to improve viability and X-prolyl
dipeptidyl aminopeptidase activity of the
probiotic bacterium Lactobacillus fermentum
HA 6 exposed to simulated gastrointestinal tract
conditions. International Journal of Food
Science & Technology. 2014;49(2):565-70.
Guo Z, Wang J, Yan L, Chen W, Liu X-m,
Zhang H-p. In vitro comparison of probiotic
properties of Lactobacillus casei Zhang, a
potential new probiotic, with selected probiotic
strains. LWT-Food Science and Technology.
2009;42(10):1640-6.

Palop A, Raso J, Condén S, Sala FJ. Heat
resistance of Bacillus subtilis and Bacillus
coagulans: effect of sporulation temperature in
foods with various acidulants. Journal of food
protection. 1996;59(5):487-92.

Olajuyighe FM, Ehiosun KI. Production of
thermostable and organic solvent-tolerant
alkaline protease from Bacillus coagulans PSB-
07 under different submerged fermentation

\A

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

S99 (oS alio gl

conditions. African journal of biotechnology.
2013;12.(21)

Church FC, Swaisgood HE, Porter DH,
Catignani GL. Spectrophotometric assay using
o-phthaldialdehyde for determination of
proteolysis in milk and isolated milk proteins.
Journal of dairy science. 1983;66(6):1219-27.
Donkor ON, Nilmini SLI, Stolic P, Vasiljevic
T, Shah NP. Survival and activity of selected
probiotic organisms in set-type yoghurt during
cold storage. International dairy journal.
2007;17(6):657-65.

Senyk GF, Scheib JA, Brown JM, Ledford RA.
Evaluation of methods for determination of
spore-formers responsible for the late gas-
blowing defect in cheese. Journal of Dairy
Science. 1989;72(2):360-6.

Botes M, Loos B, van Reenen CA, Dicks LMT.
Adhesion of the probiotic strains Enterococcus
mundtii STASA and Lactobacillus plantarum
423 to Caco-2 cells under conditions simulating
the intestinal tract, and in the presence of
antibiotics and anti-inflammatory medicaments.
Archives of microbiology. 2008;190:573-84.
Zulkhairi Amin FA, Sabri S, Ismail M, Chan
KW, Ismail N, Mohd Esa N, et al. Probiotic
properties of Bacillus strains isolated from
stingless bee (Heterotrigona itama) honey
collected across Malaysia. International journal
of environmental research and public health.
2020;17(1):278.

Xu H, Jeong HS, Lee HY, Ahn J. Assessment
of cell surface properties and adhesion potential
of selected probiotic strains. Letters in applied
microbiology. 2009; 49(4), 434-442.

Goh YJ, Klaenhammer TR. Functional roles of
aggregation-promoting-like factor in stress
tolerance and adherence of Lactobacillus
acidophilus NCFM. Applied and environmental
microbiology. 2010;76(15):5005-12.

Adibpour N, Hosseininezhad M, Pahlevanloo
A. Effect of Heat Stress on the Resistance of
two Spore Forming Bacillus Species in the
Gastrointestinal Tract Simulation Model and
their Probiotic Properties. Research and
Innovation in Food Science and Technology.
2022;11(1):29-42.

Han Q, Kong B, Chen Q, Sun F, Zhang H. In
vitro comparison of probiotic properties of
lactic acid bacteria isolated from Harbin dry
sausages and selected probiotics. Journal of
Functional Foods. 2017;32:391-400.

Perez MK, Paulson HL, Pendse SJ, Saionz SJ,
Bonini NM, Pittman RN. Recruitment and the
role of nuclear localization in polyglutamine-
mediated aggregation. The Journal of cell
biology. 1998;143(6):1457-70.

Rajab S, Tabandeh F, Shahraky MK,
Alahyaribeik S. The effect of lactobacillus cell


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

\Al

size on its probiotic characteristics. Anaerobe.
2020;62:102103.

Wang Y, Zhang H, Zhang L, Liu W, Zhang Y,
Zhang X, Sun T. In vitro assessment of
probiotic properties of Bacillus isolated from
naturally ~fermented congee from Inner
Mongolia of China. World Journal of
Microbiology and Biotechnology.
2010;26:1369-77.

Kim Y-S, Lee J, Heo S, Lee J-H, Jeong D-W.
Technology and safety evaluation of Bacillus
coagulans exhibiting antimicrobial activity for
starter development. LWT. 2021;137:110464.
Bang WY ,Ban OH, Lee BS, Oh S, Park C, Park
M-K, et al. Genomic-, phenotypic-, and
toxicity-based safety assessment and probiotic
potency of Bacillus coagulans IDCC 1201
isolated from green malt. Journal of Industrial
Microbiology and Biotechnology. 2021;485-)
:(6kuab026.

Yasmin I, Saeed M, Khan WA, Khalig A,
Chughtai MFJ, Igbal R, et al. In vitro probiotic
potential and safety evaluation (hemolytic,
cytotoxic activity) of Bifidobacterium strains
isolated from raw camel milk. Microorganisms.
2020;8(3):354.

Adami A, Cavazzoni V. Biomass production,
preservation and characteristics of a strain of
Bacillus coagulans usable as probiotic. 1993.
Sui L, Zhu X, Wu D, Ma T, Tuo Y, Jiang S, et
al. In vitro assessment of probiotic and
functional properties of Bacillus coagulans
T242. Food Bioscience. 2020;36:100675.

Guo Y, Tian X, Huang R, Tao X, Shah NP, Wei
H, Wan C. A physiological comparative study
of acid tolerance of Lactobacillus plantarum
ZDY 2013 and L. plantarum ATCC 8014 at
membrane and cytoplasm levels. Annals of
Microbiology. 2017;67:669-77.

McCord Al, Chapman CA, Weny G,
Tumukunde A, Hyeroba D, Klotz K, et al. Fecal
microbiomes of non-human primates in
Western Uganda reveal species-specific
communities largely resistant to habitat
perturbation. American journal of primatology.
2014;76(4):347-54.

Maathuis AJH, Keller D, Farmer S. Survival
and metabolic activity of the GanedenBC30
strain of Bacillus coagulans in a dynamic in
vitro model of the stomach and small intestine.
Beneficial microbes. 2009;1(1):31-6.

Ahire JJ, Kashikar MS, Madempudi RS.
Survival and germination of Bacillus clausii
UBBCO7 spores in in vitro human
gastrointestinal tract simulation model and
evaluation of clausin production. Frontiers in
Microbiology. 2020;11:101.0

Noriega L, Gueimonde M, Séanchez B,
Margolles A, de los Reyes-Gavilan CG. Effect
of the adaptation to high bile salts

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

ul,l&m 9 ‘sc.bl.‘;

concentrations on glycosidic activity, survival
at low pH and cross-resistance to bile salts in
Bifidobacterium. International journal of food
microbiology. 2004;94(1):79-86.

Hoa TT, Duc LH, Isticato R, Baccigalupi L,
Ricca E, Van PH, Cutting SM. Fate and
dissemination of Bacillus subtilis spores in a
murine model. Applied and environmental
microbiology. 2001;67(9):3819-23.

Ripamonti B, Agazzi A, Baldi A, Balzaretti C,
Bersani C, Pirani S, et al. Administration of
Bacillus coagulans in calves: recovery from
faecal samples and evaluation of functional
aspects of spores. Veterinary Research
Communications. 2009;33:991-1001.

Ara K, Meguro S, Hase T, Tokimitsu I, Otsuji
K, Kawai S, et al. Effect of spore-bearing lactic
acid-forming bacteria (Bacillus coagulans
SANK 70258) administration on the intestinal
environment, defecation frequency, fecal
characteristics and dermal characteristics in
humans and rats. Microbial Ecology in Health
and Disease. 2002;14(1):4-13.

Hong HA, Duc LH, Cutting SM. The use of
bacterial spore formers as probiotics. FEMS
microbiology reviews. 2005;29(4):813-35.
Ganjoori M, Mehrabian S, Akhavansepahi A.
Enrichment breads,using of potential probiotic
bacillus(Bacillus coagolans). Modares Journal
of Biotechnology. 2012;3(1):37-46.

Tamang JP, Sarkar PK, Hesseltine CW.
Traditional fermented foods and beverages of
Darjeeling and Sikkim—a review .Journal of the
Science of Food and  Agriculture.
1988;44(4):375-85.

Ma K, Maeda T, You H, Shirai Y. Open
fermentative production of I-lactic acid with
high optical purity by thermophilic Bacillus
coagulans using excess sludge as nutrient.
Bioresource Technology. 2014;151:28-35.
White J S. Straight talk about high-fructose corn
syrup: what it is and what it ain't. The American
journal of clinical nutrition. 2008; 88(6),
1716S-1721S.

Kazem Alilou N, Amiri S, Rezazadeh Bari M,
Dodangeh S. Investigation of chemical and
microbial properties of flavored probiotic milk
using Bacillus coagulans and  grape
syrup. Journal of food science and technology
(Iran). 2021; 18(112), 11-19.

Amiri S, Sowti Khiabani M, Rezazadeh Bari M,
Alizadeh M. Development of the antioxidant
activity in cheese whey and milk permeate
using Lactobacillus acidophilus LA5 and
Bifidobacterium animalis subsp. lactis BB12.
Journal of food science and technology (Iran).
2019;16(91):65-79.

Korhonen H. Milk-derived bioactive peptides:
From science to applications. Journal of
functional foods. 2009;1(2):177-87.

1o Bl ;5 (69 3,5 (5599w g S aoliliad


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

66.

67.

68.

69.

70.

71.

31 ooliswl 5o o o ,Shes ¢ (Bacillus coagulans) Lui¥esTes walwwl So5e)9a5T 9 (Suiguig y cadlzd b3l

Fitzpatrick LR, Small JS, Greene WH, Karpa
KD, Keller D. Bacillus coagulans GBI-30
(BC30) improves indices of Clostridium
difficile-induced colitis in mice. Gut pathogens.
2011;3:1-9.

Ninawe AS, Selvin J. Probiotics in shrimp
aquaculture: avenues and challenges. Critical
reviews in microbiology. 2009;35(1):43-66.
Esteves EA, Martino HSD, Oliveira FCE,
Bressan J, Costa NMB. Chemical composition
of a soybean cultivar lacking lipoxygenases
(LOX2 and LOX3). Food chemistry.
2010;122(1):238-42.

Sarkar PK, Jones LJ, Craven GS, Somerset SM.
Oligosaccharide profiles of soybeans during
kinema production. Letters in applied
microbiology. 1997;24(5):337-9.

Sarkar PK, Cook PE, Owens JD. Bacillus
fermentation of soybeans. World Journal of
Microbiology and Biotechnology. 1993;9:295-
9.

Zareie Z, Tabatabaei Yazdi F, Mortazavi
SAOptimization of gamma-aminobutyric acid
production in a model system containing soy

Yy

72.

73.

74.

75.

76.

S99 (oS alio gl

protein and inulin by Lactobacillus brevis
fermentation. Journal of Food Measurement
and Characterization. 2019; 13, 2626-2636.
Odunfa SA. Biochemical changes in fermenting
African locust bean (Parkia biglobosa) during
‘iru’fermentation. International Journal of Food
Science & Technology. 1985;20(3):295-303.
Sarkar PK, Tamang JP. Changes in the
microbial profile and proximate composition
during natural and controlled fermentations of
soybeans to  produce kinema. Food
Microbiology. 1995;12:317-25.

Hu Y, Ge C, Yuan W, Zhu R, Zhang W, Du L,
Xue J. Characterization of fermented black
soybean natto inoculated with Bacillus natto
during fermentation. Journal of the Science of
Food and Agriculture. 2010;90(7):1194-202.
Ang CYW, Liu K, Huang Y-W. Asian foods:
Science and technology: CRC Press; 1999.
Humphreys TW, Costilow RN. Observations on
the nutritional requirements of Bacillus
coagulans. Canadian Journal of Microbiology.
1957;3(4):533-41.


http://amfi.ir/article-1-95-en.html

[ Downloaded from amfi.ir on 2025-08-02 ]

ul,l&m 9 ‘sc.bl.‘;

Assessment of Probiotic and Technological Capabilities of Bacillus coagulans and its
Performance in Utilization of Various Carbon and Nitrogen Sources

Fatemeh Khademi!, Ali Moayedi'*, Zahra Zareie', Morteza Khomeiri', Behrouz Dastar?

! Department of Food Science and Technology, Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan, Iran

2 Department of Animal and Poultry Nutrition, Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan, Iran

Abstract

Some strains of Bacillus coagulans have shown probiotic characteristics as well as numerous technological
features that make it useful across multiple industries. In this research, some of these characteristics were
evaluated in strains IBRC10807 (T strain) and GBI-30, 6086, and their performance in the use of different carbon
and nitrogen sources and the comparison of the intensity of proteolysis of nitrogen sources were investigated. The
results showed that the surface hydrophobicity was higher for the SH strain and the accumulation of
Staphylococcus aureus with this strain was higher than with the T strain. The strains showed relatively good
spontaneous aggregation properties and were able to grow in the presence of salt and resistant to gastric acid
conditions. In addition, the results indicated that both strains were capable of proteolysis, with the SH strain
demonstrating higher efficiency than the T strain when using corn syrup as the carbon source and soybean meal
as the nitrogen source. Optimal conditions for fermentation were determined in this study, resulting in a total
desirability of 95%, with the optimal amounts of soybean meal at 2.46%, corn syrup at 10.65%, and a fermentation
time of 32.35 h. These findings suggest that B. coagulans strains have both probiotic and technological properties
and can effectively ferment inexpensive carbon and nitrogen substrates to produce valuable materials.
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