[ Downloaded from nsft.sbmu.ac.ir on 2025-07-05 ]

olnl ldé @leo g a1ds pole aloo
109-116 colrio 1393 b3 & oylos cptd JLus

299 Gl Sgw YU )8 dndiw juoy y0 (wsldguew/ waliwlbgSTY (S j Cabsl
i S Ldg poew] 9 (DS digy
Sl g ks Sl b dgazs Ll e oo

Il 0l ps e et axly  oodlaol oI3T oKl (6 5,5liS” eaSiiils ¢ 13é wlio g pale = (55,9liS cwiige ] i)l s gel il -1
vn.fadaei@gmail.com \Sig xSl s oyl ol 5 mad s 9l o oMl 8l5T olSzls (55,5LaS 0aSitils « e mlio 5 psle 05,5 Jboliwl st odinn 55 =2
‘i g, s u’Su.-).y I"?J" Kisls ‘u’_\‘b\.c an..o ) PR l"?l‘ cuSlisls ‘)9..'."5 u’_‘L\.c an..o 3 LS“"‘“\’" uLa...a:u 5 gl H] ‘u’_\k\s an..o ) |A9l$ um rEy 09; )L......n‘\_‘- -3

olrl s

93/6/16 : 5 s b 93/3/2 18l o &,

oUuS>

4

4 oDy Ly o] Sl ) iz (] ) igdh go dmalz 5858 Cedl s Gal3l 4 jzete o2 slse (55lu it DD g Al
digy b oolitnl iy uslawlsiSY loodis o)1 Al gy Ba b (VLIS s 1y (5l e 50 (2l3é JolS glyie Js
285 8 oolasl 5550 ity cnl ddgi )0 s wab lgie g AlSTaS 5 (o9 Seeas ( Sloyd pleS 4 az g b psS

0098 b WBLal iy 4 (Sjg ey 018 0I5 0I3 slacale ;o 5 adys adsl Jolie 50 (apniiDly Ly pmnn] Sl 5 laig 5 g SMg0
5550 5295 4y ML 5 0I5 (gsl> Sgmnpy 2oVl iy 5o wplebgbons] uglowligiSY Siigmg (5 5SL (grmm il  Lidg o
s ol 4°C (sles )y 0 ()l sladisas S oty 5 oz 5 el o203l oS slog; 45 5yl piged (285 15 ()

Sl a5 Sl (o258 gy ;39 (Sl> iy Slaiges 1 oD Ly o (s 0355 1392 (53939 L ol i s badly
bl sy Ly o 535 WOMB - 59331 51.(p<OM05) il I3l (sl sima s5b 4 (55105 @ae Jsb o ugliyn! ugloalisisy
sbo 6L oluss 4°C los ;0 ()% 395 a5 Jaz 395 3l om0 SYLUONS G013 jluce L aslie jo SSgmgp 6551 (o
Slaaiged (solod gl (o (2li)log Ll (Ll po dsbe Sl slml sl oal arog agame ;o iy sladised plad ,0 Siigsn

5500 a9 51 e (1 5 0/5) 058 aigy o 90 0 50 oty sloaises 4y Ldg el o5 W03 (159381 o sLital ¢ 085 plowil oy
554018 4 05

Sl o T Collas SIS g iDLy Sl 55 Sl 5 Gidu Coodl (oleS (23,5 i 5o b anlllas opl G g A
505 o 50 10 10 (855 digy p3g 39RIL 9 35 18 eolil 0590 (VLIS s (s5le (S8 50 wsldgens] uglowlsiSTY (wn
38 Byby Jpame (nl ou> Sipdy Gl LSSl ;5 508 sl ety slaaiges 0 N1

Seisagn R Vul3 sty (25 Wiy upbgns] GuplelisSY upmantidly Ly ] 1 S0 G 319

FPRV-IN )

LacS_Ssmgn sl shie (2) wio S o el 1) (g )les o
i y5 b ay 59550 0,5 100 51 i olas jo wb
(o) (555 S ks (3) (st DAL wigd By
Jll e 923559, Jloml s Mol 51 o Slgs 5l a4y S
oleys (lesissn 51 G pan 5l e sl ol 5 5 3lis
5 5 039, bl Sta o iy Sy o5 033, py N

9 ol 4 4z odle BAS B pan 25T o)

dea e 5 ol cisucade ,5b 4 1 ol s U3,
Jolis a5 aiongwl 3 glalie o Slvgas (ol aiius
Lo ssmgn (1)sgioe b witan 55 loSSsmg
Slasl Byman o y0 4S5 diiwe gl glwo,lgslwy,
it Cadlaw aSlgh 9 IS 3 bl 185 )15 o e


http://nsft.sbmu.ac.ir/article-1-1546-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-05 ]

WS g Sl jo aino [ Gugldgnl (oskulgSY () culls

110

OB S B man (o 53 O Ay 5 et Loy ]
sloul g o9t plate 4o (255 Ag o 5l udls S92
28,518 eoliiul 590 gl als

Lyl 09 515l (HiliSie Sl o) 2 0SS
@t olye alie (slad sl b (09,Sue jold  (eoraiDL
a8 5 O jeo Sldaxd pl b diges | sl 28,5 & a0
Sl 355 5 0 el Ly 31 =10y 5 o
HF2 (14) o 1o SsiugisSy) 5 eSS SY 555k o
orsbbs Y ol e g Canle (0S50 0 Lo
SIET o gyl g 0055 528t (15) uslidgan
5 55 1 -BUL6) (ol i 5 el
(L pbil Y (S d p Ly Sl
09 skbaa i msSs s yiwl g el (msleslsSY
S L yo 3T B -4(17) ciS Lo
Lidg ol Gl s o SSY slas xSL s -5 (18)
by el 5 oty 39 Yyl y39 7516 (5) Dl
slaShg g LasSigmgn (Fomy bl (oDl
iz sl o8 0)lsl (19) Sy Colo oloniism
Yl jo Ldg el glasdss g Sy Lidu sodle slo
JoSe plgie an Sl 1 (20 21) el oo 55,
2 ostlae 5, ol by el sl 26 ate i sBsn
23) Cesle (22) az gl S35l (e slosyslyd 5 (s ylemmy
00 LS an bwl g 68 slge wlig (24) o (21
.(25) Sgl oo

ey g ) Sl 305 (0933 ST addllas ol o
S iy 58 Gusldgdn] Guslenls Y (S LB
)90 S)NSS 0,93 )3 (29S ASm 39 sl RIL1S
FZ8S5 8 s
Bsigygdlge
- S9aS) oLl L sla s loels 5l oads ags o5 i 15lge
s bl (el sai 009] aaidl caad o ol lo
5 oY 4568 Cot SV ey 555 ¢iSY) R-704
3odd sl ujg0)S 4555 oS et (S o5 515
AL a8 ol al (S lails (uile (g S 25 5
oS b 5LaD Guslidgaol posheligiSY Singn
A iy g sl 0l s Sladls il Gt
R3S Wy g edd Sl Lo ES 550 5 0 O 50
o3liiul 3 50 (lards Slga 5 (535 50 Ll IS Gl o
35 g Ll S e 08,5

S ‘(3 ‘4) FSING an L b o 05 slos Lo
poblie il 5 Laglog e 9,5 Jlsb L) (ol iy
< (8) (Lowsdly g yidS o o50te (10lS o) 518 5
o—an bl 04 ¢ (6) pH pelSda S Sgng, lawy
SSY ol Glagmsl S a4 e pess K0 (g9
2Bz peelitg cle 10 1) agdligm ) 9 (el polie
B) e o Sl uz sy o 1, Bo ey 5 @lS ety
(7

5y O Geg a8 Sl (N Slge aloz Sl ey
5 i 0l o (5590 Al (sladuwl 5 if g 00g
9 Sewle Jd 5l (6,038 (d sloo gl 8l b aslis
J=3 5l Sy (B r oo L Jo 4 6055 sla et
dl> il lae an paio g o510 8L YL 0y
"0 wobin jloas o g (8155 ol 5l jgue Sl ples
Sl 5 sl s 4 09Ky San slacSl>.(9) wsb
LoSsigngn () Srbl o (Fuie 30 ol (Jolo
o ‘:‘J& 6[%00)51)5 P g_i.‘l> w) OQ}T 009)5l .AS)L)
O ey 0358 il 09938109 e Lo s wiasgl 8
Skl 4z B il o (PHRA]S) Seass plest |
15°C 9 4oC Lg)‘.)._e‘i: LgL_ﬁLco BN L_.ﬁ;i_.uj_uﬁf J—y
5 o Lo L sy sl 5 Sy 25 Lol e og s
Lo glasdss g5l o S Shailew g 0995 (53953
O3S Lagmeliug 5 6970 il slasl L 00518 4y
.)_.Jy J)_z.c Sl (S ) 005 “_'}.g.‘ » Oe)LC-C»uw‘ R
ialysl 4 xie 9 (10) 00gn SV slas 5SU o sl
wlgl sloolgslas; 0l los 5l g 998 o0 w55 (5550 42
(11) o5 oo 5 155l>
o s Sy Ol (5l ) (S 5 Sl @il (sl 5 5o
= 50 ol ol Slaye Sleogas (12) el ashs oS0
SV ¢ lendl g oyl o5,lsT SN o5 G b
mans Slhogas aizes el ooy Gl a0l
i 4 okS ol danie slo S aluSTas 5 (05,8
MJ)J)QOL.fuJJLZALQLQM)‘ﬁw‘oM aslls
Sgds oo o3laiwl 138 10 oains pab loic 4 (gl 4y g0l
Sl sy ok L bl 50 a8 S5 4 a5 L (13)


http://nsft.sbmu.ac.ir/article-1-1546-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-05 ]

111

s 48 e 35S 35V 5 S 55 555V
JREE N G AR FINCH SO -3
s leadsel ol 5l as Gyed 4 Gusbdgain] ushewt
L ol Sl g 0 4Ll 00,5 oo i 5yl (5l
505 polie o g5 aigy o (%0/8 0/5 03) pececiidl
Olie 40 5, Sales 50 9 WS ALal b diges 5o 4 U1
Loy ;5 alolidl 5 ab Lol o SolS 13 o 5 Lo 30
3o, 3 jlacke asd LSis 5l w5 S 300
Sl iy A0S (i) 5 oAb it badisel 59, S
330°C Lo L asibe,5 jo celw 24 oe 4 oy
53 0 Lajlews s )5 1,5 4°C ailo w0 celdB
2559 Jgl 59) sladiges b0 5l (29)3 ks 0d s
5135,49 30 15 1 slss Jolgd o 5l Js-bo 5o
ligbesl g ol (g lo, diged Bolas job 4 iy slo dgel
8,5 ol e
e L Jsoz 50 G )0 eoliil o506 (slo Loy

Qiloads

(oledl el scop electric Swl oS olKiiws [l jugead
y9iS el p,50/0001 =85 L AND b g5l,5
Seward Saogil oyl el Tuttlingen |g5L eSSl ¢ udSSl

eSSt L
i ol IS o oty (slaaises Waaiges adgi by,
o 5 et ang A5 O Jgane (35, 4 ol
sole ¢ 2,2 cadunl PH (515 o3lil) adgl Sliols;] ploxs!
3 3 plomil Sl 9o olStws Lawgs a5 (oputigp St
o)|5 ‘)9..&95[_) clili_..uo‘)i&g‘)% ‘Q_S &)_A.du.»..\) )| BY e L)
a5l 15 o e 4y 72°C sloo o g o ygil5 9wl
ool b (UF) ¢ gl il gl olStmd 48050 ,5 05,95l
o 5955Y g el ol s (slddg olie sl Lo
o=y el ol 8l SCis oole g ol 433 )5 03,95l
a5 cowl (Retentate) oosgl 5b odel cuws 4 Jgame al> o
5O s § 0 0 juigod o, 5 Bl ax 0 90 sles jo
sleo L5 .000,5 o595l aido 1 ae 4 77°C sloo
Jels (R-704) Jdgse 5wl U1 Jlacie 4 9 5,0 35°C

s 5oty 3 sbe g Lusbealis Y s Sl Sliles Glayiiie S o)y Sz osliiul 3)90 Slo e (Byxe 1 g0

Croameidy Ly ol § (255 digy 5051 (S5l STgm i oYL

RS L 4l eealS” 55,18 R-704 ke osbslssY Sl olge
sk (Lt o) Lo

0/5 g/lL 1-3g 100kg™ 20g 100 kg ol g oo Josdl s 5bo 0 MiA
ol &8 L5 oddjle &S b

0/5g/L 1-3g 100kg™* 20g 100 kg* Joall jgis 5o Joall jgiws 5o %0/3 M1A;
ol &8 L5 oddjle &S b

0/5g/L 1-3g 100kg* 20g 100 kg* Joall jgis 5o Joall jgiws 5o %0/5 M:A3
odijle &S L5 oddjle &S b

0/5g/L 1-3g 100kg™* 20g 100 kg* Joall jgis 5o Joall jgiws 5o %0/8 M1A,
ol &8 L5 oddjle &S b

1lg/L 1-3g 100kg? 20g 100 kg Josll jgs 3ol Joall jgiws 5o 0 MoAy
odijle &S L5 oddjle &S b

1g/L 1-3g 100kg™* 209 100 kg-* Joall jgis 5o Joall jgiws 5o %0/3 MA,
ol &8 L5 oddjle &S b

1g/L 1-3g 100kg* 20g 100 kg* Joall jgis 5o Joall jgiws 5o %0/5 M2A;
ol &8 L0 oddjle &S b

1g/L 1-3g 100kg™* 20g 100 kg* Jesdl jgrws 3l Jesdl jgts 3k %0/8 M2A4
ol &8 L5 oddjle &S b



http://nsft.sbmu.ac.ir/article-1-1546-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-05 ]

WS g Sl jo aino [ Gugldgnl (oskulgSY () culls

112

7 ey U g el Sl ) gl slacilale il
5 0I5 (sl GaVL13 suy Ssmgp 685L () SokiB
45 Bace @ ladiges (285 )15 b5yl 3550 (RsS 4ig L
Sglie clale 4L Ll 8 Lwias 6l 4°C sles o 3,
Ggr Sglie mlaw 2 9 (539 559 008 0I5 0/- ) Sl
Slagle;l bl gz b a5 (339 359 1 0/5) o5
o diged pxiy g Jez g pliow el oS slajg, 50
(2 Jguz) w85 plxl

Sl il sladiges wliee » addllas fol @l 5l ]
Sloas S olo sy ot aily i Lyl
o Cod lae o b an 1) (msldgan ol GuslowligisY
g el Sglicte slaciale aims Liglél sals claaiges
oogasme yo 1) Las mSLy slasd siiilys pog oz 59, U
S Lii> IDF g5 L3

33 oakedgal GoolesligiSY (5iled Glie sl 595 50
S5l sleaises |yt (25 ain Il g5l slaaiges
Sloaises ;5 ol Glize w285l 5, 50 Lol g H0/5
ol 00 N0/5 ol ladiges 3| i oS a9 Wl (ool
O3l oy a5 oS digy 04 4T 3,10 3529 Jleix]
3 95 ol e Gtalsdl b el o solittul > by
ooslgisnl GosloasligiSY (6 Sl g celi8 1 4, 0/
Js & el (Sen cnl g Consl 3Bl falS a0l 59, 50
Plis— sljg) o 08l (255 A ;00 (99,Sue WS Lol
AL (G ol 5o ()l re ol ey o
@S oolol 2 EBI 0929 09,5 50 Sladiges )0 SSgmgn
Ly G S8 2 Jgazr jloael css 4y sl
Sl sl sladiged aen )3 usldge] wsleslsSY
Solocsine (il dald 09,5 &) Coad GuuenDl Ly s
(Sts Sl (osS gy yo H1(p<0/05) el arls
0 4> 31.(p<0/05) u_s aslis o sxe jsb 4 ladiges
bl SY (s Sl (S 090 S
59, B Ll edl pals Jsl lajg; b analio o (waldguen]
Bgei b anslio ;0 655 cnl (0)led ggazme py 5 Jox
SLojg) 50 09 Hloine (29 S Ly whaw g3 p0 )0 wald
2650 ol Ghled 2l Eseme o jlgen (IS 5
sl S (—ad cadlw @l Jo3 Sl osgome
Ly a8 ol oyl aalllae oyl ol ol 8 Ssman
Loasiges ;0 8L (s Sl Sl liee 38
Cbile gl Gl e lssoe nlply <8l S
Sl o it SB1s Sy CebB L s alal) Sl

sz S5 10 ke (28 4t sln 19550 sl (yg03]
90 65L.> J\))..MJ )L) <) LQLQA.HJ ) IR ui.o.b LQA.J}J
Joyieol (25100 o 0,5 2) Sl s s (55 i oo
08,8 G Ked Segiwl g 48352 S g o e
e ed) ;) Ll IRk e o3, 6w
PR O RS AVIV I, SV Y P Y-SR e
sles jo celw 72 Soe au g weeisS LSTMRS las
Solems Lo idS sloss o 0 (5l 08 a5l 5 37°C
b 5l o b (AT sla S o )led gz 0 S
4 65l s o 4 g o oolatwl Violet red bile agar
A gyl Faibhe,S 37°C slss jo celw 48 o
i sladiges )3 lae)d (I 5 ugldgian wslowlsiSY
o iz gl sl elinal b o 23] (o (23]
idiao Lidia o L3 5) ol adaii iy Siigan g,
o, (27)as plxl (Sicgs L 4 Cgs « Bilawgio
b aigai wog LSl oty slo (Shs b JolS jsb a5 wias
50 wlalas 2 e glos RES )| O 9 00D C)L}
S e asged b Sl 85 L8 Glhgls LSl jo (008
ol 18 2l ose ol Colsidie S
5 3 gy I 4o Lol ool g Tl b
MJLB BN ‘SQKMJLA)] LgLﬁoo‘o J.l?u 94 ‘C"’L" C‘)‘""“*"
Lsss Jo,9556 25k alows 40 ol SLlS (slacSsl )b
o 5JUTHO5 Ll mla s Ly SAS 9.1 158k 5
2 loj 1285 plowl aisai 52 595 2 LS5 B L o tles]
sLoosls S 5 40525 sl 4,5 L o Sk olyie
SleMb! ol solw! GLM 49,9 )|).5‘ fnf' )‘ OM—‘ Cewd A
dslio (Lsmean 5l ooliwl b) 90 U5 (903l SaS a0 S
30 00,8 el e 0/05 ;| , =S5 p-valueg oo
aslio Cgz SOl el 5l les 5l Jies slaole;]
ol solatwl aesls
badl e

RO ISP P T P
£S5 100 ,s 4 o0 pH=6/6 9 SS90 a0 14 T anal
9 ‘n)_f 3142 & e, 8/12 W 09N i oole ! iy
5205 3101 sy
= Slpatigel Sigmgn 6 (S Calil
i (ol ) iSRS Mgy 9 Sl s9l> Siamg g


http://nsft.sbmu.ac.ir/article-1-1546-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-05 ]

113

el @ ey b ibaiges (ol culgudio) om> 2b
Cdgaio « (1 )loged) (om 2bj)) 5l edal oy (5Ll
oYL sl Gels Sel> bl L e b))l ey ol
Sol> Aiged & Loy e (Sl sladiged Gy Shndy Oliee
NOI3 e« IS johas el (c2sS igp H1 5 S %0/3
e cpab «55) o b, ded Lo yo VL Bl Sl
oley cndS Lol olasl 83 4 ((oles cudgaie 2l

ol 092 g bdiged ol Cudgudo jo Jolas

el @ by jo usldgben] usbowl 55Y 6 25h (Son
CblB (08 05 iy Lig ol Sl %0/8
aald 09,5 ) bogyyo (o295 Aigy Siglite 095 90 )0 (S

O 6K D pled o
Loy 0 B S 8L wb) 5 e e S (IS
SIS ey Dae ploed )3 (S adged o b (Sl
295 wmdd Comols d g5 o |y o 45 ol sanlice
Sy b o il wollae Lulyh g el Lo e

OIS s ey (6505

MiA; 1 H0/3 MiA; %0) (255 aigy do s muiy Sl g9l Sigmgp s lddiges Seigmgp Sh i ; Cubil .2 J g0
: %0/8 (MyA; 1 %0/5 (MyA; 1 %0/3 (MuA; 1 %0) LasS aigy do e o g Sul> 9l (MiA, 1 %0/8 (M A; 1 %0/5

= e o el 5o =225k 55 BEBTY Sl
7/14 +0/005' 773+ 0/07" 7/53+0/06™ 8/00+ 0/14° MiA;
7/43 +0/08" 7184+ 0/05* 8/50+0/04° 8/71+ 0/05® M:A;
7/56 +0/04" 8/01+ 0/09° 8/86+ 0/02°° 8/79+ 0/02* M, A,
7067 + . /.x* 8/00+ 0/09° 8173+ 0/04® 8/88+ ./.x* M1A,
6/95 +0/05' 7/31+ 0/04* 8106+ 0/01" 8124+ 0/01°f M2A
7135 +0/03* 7[74+0/02" 8/36+ 0/09* 8/71+ 0/03* M2A,
7/54 +0/08’ 7/85 + 0/02" 8/52+ 0/04 8/76+ 0/06™ MAs
7167 +0/03" 7192+ 0/02% 8/55+ 0/03 8/94+ 0/11° MA,
(P<O/05) wisly oo ooy (eSilie (p090 5l (imo o0 LS oglitte (y3Y g, *
6
5
- m M1A1L
%4 8 M1A2
[
4 ﬁl EMILA3
3 4 A e —
= o S mM1A4
i fu] (Tl
ful ]
32 ol = el
3 o 3 B M2A2
21+ A -
o %I:I HM2A3
I.I NI.I
0 |l = L M2Ad

30 45

(}9))6)‘%53 S

GBS g doyd 05 5 Sl (55l Sisng ey sladized (2l Sedgrde) e o)l L Hloged
(M]_Al:o%, M1A220.3%, M1A3:O.5%, M1A408%)
(MzAl :0%, M2A220.3%,M2A3‘:O.5%, M,A,: 0/8%)6)‘4'954 0,99 u_]a » 6@\95 By Qo yd S g Sl g5l


http://nsft.sbmu.ac.ir/article-1-1546-en.html

S 5 Slaje aino [ Gugldgrnl (oskaligSY i) culls

114

) Us 4550 (Fapo upheslsiSY i puslidse s
A (o 23,5 gbnder < opbidgtn! opbslsiSy
Lol (s alaly @y et Ly o] S e
(28) sl ouis 00ls o il g g 03T asel

au Lo, S plw an Cond Sigmgn sloe St
Dl 5 6L (8ie dlge g el (e ulge
9 Logmaling ((Sume dlye 5l (S8 e Loy ol cnl plo
5 dA0dsS ade Glgae an Wlgl e oS CeslayioluSTas
Silil el 5 5,8 8 SLSY apal (slags 5L s
(8) 22,5 (5,10eS5 e Jsbo o LT (a3 S

oo sRleShas (Sl sle Sl (855 gy yos
Ololyd 05l olitolss ;0 oains pab lgie 4y 5 il
9 b S9e ez (RS Wgy o RS Gl ool
D)y s> (2l 5 ab esliiul Sl ) el a8
L yloine ol (295 aigy L i (o a2 S
09— %0/3 90,55 olzol Lad Sgei j0 as ) 0/5 b
oL (295 ain L5 05 s 5 52 50 Ly
adlls 1y o pdy

ags Shpl s i a5 ol lis addllas ol gl
Sl ) sl 295 Jol> Sl o GRVLLE oy, 4 0ad
o b Jgaze nl le (8102l el Loy ]
6L YL (s Sl Rl e e 358 Sl
bl g a0 S uslgt ] ol b SSong
aog Olie 3l YL o] o s 675k (o
S e 50 6 Do Job jo 8 L el oa
Sl ) Sl aalas i ssalin (S Ladasges
@St slads plw o Gl Ly
cglaals oty aile Sl (g5l ey gyl 5o Sgm
Lidg o (29,500 92 Cols (o o Sd ol ey
iy 3dod aalol (sl (VB1R iy 50 (Dl
P50

-xy e

Ssbe slaasisel sl o adlllas ol @l 5 ]
sba L slass wily uoanidl Ly o] Sl
o S (podlae yob 1) usldgn] upleslsSTY
Ld gyl Sglaie slacdale oo (i8] als sladiges
ogasme ;o |y Lo g S slasd aiiulys paxiys Joz 59, U
S L IDF o3 LG

bl 2 gl 595 5 Lty yo3 HOIB (309381 13T
055013 axlitce Ly wplidpebons] puphonsls 5357Y (i
S el ssm g Wl o (6o aine (g bl GBS g o5
99331 8,50 0 Irkin g Guldas Slasliwe L cdlas oyl
ovskdgawl i g Cowle 4 Ldy el j00 U1 5 %0/5
L 2009 Jlw ,o ol Kea g Akalin (15) cusls cuillas
a5 cile ;3 00,0 013 e 0 Ly ] (5359
9 9l upbeil 5 5Y (Gl 0y IS (6l gne
sdalin o l0tSS Job )3 (waLidse i sTsT 50 i/
sobate & gy 1389 Lo o 5 ige (16) woses
0125 Lolie 1o Dl Lidy pcw] 55938] S 51 oy o
2 osbdstal (uslealsiSY iy ol 515005
Ol (S bl il g ol plonil Casle (60655 (b
gei ovaline Jlxdu )l Gloy Dae 3 1) SSggn
clale U Sl aalllas ol 5l ool s 4 gl 3k
Sl Lol el wilg o 4 ol (S 5 0y g0 H0/5
ol (29) 05 aslllas )50 Sgmgy 555k et
oty bl g el Lyl S11391 Lo o
313 518 (gmyz 9)90 E90 50 1) upledgitan] uslowl 515
P Ssmn o=l Sleessy Gl )b s sk
(80) 9 nsnlie s a6 Jsb

slas Sy Fy cnhl Gl Sl (Yo
Pl oad S5 Ly el 55l sladigel ;5 Sigesn

9 Sl 0 gy ) )LSen g Varga sleadl s-b
355555 ) s (sl bl 0y Sy 58

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-05 ]

e References

1. Zomorodi SH, Rohani M, Khosrowshahi Asl A Ehsani . . .
A.Surviving of probiotic bacteria Lactobacillus casei and 2. Gourner F, Schaasfsma GJ. Probiotics. In J Food Microbiol

its effect on the quality and sensory evaluation and 1998;39:237-238.

sensory evaluation of the Iranian white cheese producey 3. Nanji AA, Khettry U, Sadrzadeh SM H.Lactobacilus
by Ultrafiltration technique. J food Sci Re 1388;19(2):81. feeding reduces endotoxemia and severity of

[in persian] experimental a cohlic liver(disease). Pro Soc Exp Med
1994; 205, 243.


http://nsft.sbmu.ac.ir/article-1-1546-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-05 ]

115

4. Gade J, Thorn P.Paraghurt for patients with irritable bowel

syndrome. Scan J Prim Health Care 1989; 7:23-26.

5. Sanders M E. Probiotics. A novel approach in the

management of food allergy. Food Technol 1999;53,67.

6. Bomba A., Nemcova R., Gancarcikova S. Prebiotics and

probiotics. Bri J Nut 2002; 88,suppl1.s.95.

7. Alm L.Effect of fermentation on B-vitamin content of milk

in Sweden. J Dairy Science 1982; 65: 353-9.

8. Shahani K M, Chandan RC. Nutritional and health aspects

of cultured and culture—containing dairy foods. J Dairy
Sci 1979;62:1685-94.

9. Ehsani A, Mahmoudi R, Tokmeh chi A, Pazhoohi M.

10.

11

12.

13.

Iranian white cheese as an dairy product containing
probiotic bacteria. J Food Sci 1390;31: 78.

Caire G Z D, Parada J L, Zaccaro M C, Cano M M. Effect
of Spirulina platensis biomass on the growth of lactic
acid bacteria in milk. World J Microb Biot 2000; 6: 563-
5.

Gyenis B, Szigeti J, Molnar N, Varga L. Use of dried
microalgal biomasses to stimulate acid production and
growth of Lactobacillus plantarum and Enterococcus
faecium in milk. Acta Agr Kap 2005; 9: 53-59.

Moaveni P.Medicine plants. Islamic azad university
publication, Qods city branch.2010;1:2238.[in Persian]

Mahmoudi R, Ehsani A, Tajik H, Akhond zadeh A,
Khosrowshahi Asl A. Anti microbial effect of Menthe
longifolia L. and Lactobacillus casei on Staphylococcus
aureus of Iranian white cheese. j Food Sci Re 1389.[in
Persian]

14. Varga L, Monlar N, Szigeti J.Manufacturing technology

15.

16.

17.

18.

19.

for a Spirulina —enriched mesophilic fermented milk.
International  scientific conference on sustainable
Development & Ecological footprint 2012 March 1-6;
Sopron, Hungry.

Guldas M, Irkin R. Influence of Spirulina platensis
powder on the microflora of yoghurt and acidophilus
milk, Ori Sci paper 2010;60(4), 273-43.

Akalin AS, Unal G, Dalay MC.Influence of spirulina
platensis biomass on microbiological viability in
traditional and probiotic yoghurts during refrigerated
storage. Ital.j. food sci.n 2009; 3:357-59.

Bhowmik D, Dubey J, Mehra S. Probiotic efficiency of
Spirulina platensis — stimulating Growth of lactic acid
bacteria. World J Dairy food Sci 2009; 4 (2):160-63.

Preze kj, Guarienti C, Bertolin TE, Costa jAV,Colla AM.
Effect of adding dry biomass of the Spirulina platensis to
yoghurt on the survival of lactic acid bacteria during
refrigerated storage. Alim Nut 2007; 77-82.

Beheshtipour H, Mortazavian AM, Mohammadi R,
Sohrabvandi S, and Khosravi-Darani K, Supplementation

20.

21.

22.

23.

24.

of Spirulina platensis and Chorella vulgaris Algae into
probiotic fermented milks. Comp Rev Food Sci Food
Safety 2013; 12(2): 144-54.

Hoseini S M, Khosravi-Darani K, Mozafari M R.
Nutritional and medical applications of Spirulina
microalgae. Mini-Rev Med Chem 2013; 13: 1231-37.

Soheili M, Khosravi-Darani K. The potential health
benefits of algae and microalgae in medicine. A Rev on
Spirulina platensis, current Nut Food Sci 2011; 7(4): 279-
85.

Shahbazizadeh S, Khosravi-Darani K. Healthy cookies
with Spirulina platensis microalgae. Food bioprocess
Technol 2013; 3(3): 389-93.

Fadaei (b) V, Mohammadi-Alasti F, Khosravi-Darani K.
Influence of Spirulina platensis powder on the starter
culture viability in probiotic yoghurt containing spinach
during cold storage. Eur J Exp biology 2013; 3(3): 389-
93.

Fadaei (a) V, Mazinani S, Khosravi-Darani K. Influence
of Spirulina platensis powder on viability of Lactococcus
strains in probiotic UF feta cheese containing Menthe
longifolia L. Int J biology biotechnol2013;10(3): 475-78.

25. Liang Sh, x.Liu, Chen F and Chen Z. Current microalgal

26.

27.

28.

29.

30.

health food R&D activities in china .Hydrobiologia
2004;512:45-48.

Kasmoglu A, Gonclioglu M, Akgiin S. Probiotic white
cheese with Lactobacillus acidophilus.Int Dairy J
2004;14:1068-1069.

Ghazi Zadeh M, Razaghi A. A textbook of Sensory
evaluation of foods. 11th ed. Tehran:Shahid Beheshti
University, Faculty of Nutrition Sciences and food
technology. Press ; 1999. P.149-157 [in Persian].

Varga L, Szigeti J, Ordég V. Effect of a Spirulina
platensis biomass and that of its active components on
single strains of dairy starter cultures. Milchwissenschaft
1999;54:187-190.

Beheshtipour H, Mortazavian A M, Haratian P, Khosravi
Darani K. Effect of Chlorella vulgaris and Arthrospira
platensis addition on viability of probiotic bacteria in
yogurt and its biochemical properties. Tehran: Shahid
Beheshti University, M.C. Faculty of Nutrition Sciences
and food technology.2010[in prsian].

Eslami Moshkanani A, Fadaei V, Khosravi-Darani K. The
effect of Spirulina platensis biomass on viability of
Lactobacillus acidophilus La-5 and some
physicochemical and sensory peroperties of Iranian
Doogh containing powdered mint. Tehran: Islamic Azad
University, M.C. Faculty of agriculture engineering-food
science; 2013 [in Persian].


http://nsft.sbmu.ac.ir/article-1-1546-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-05 ]

Iranian Journal of Nutrition Sciences & Food Technology 116
Vol. 9, No. 4, Winter 2015

Viability of Lactobacillus acidophilus in Sinbiotic Ultrafiltration White Cheese
Containing Powdered Menthe longifolia L. and Spirulina platensis

Mazinani S', Fadaie V"2, Khosravi-Darani K 3

1. Graduated MSc Student of Agricultural Engineering — Food Sciences and Technologies, Faculty of Agriculture, Islamic Azad
University, Ghods City Branch, Tehran, Iran.

2. *Corresponding author: Associate Prof , Faculty of Agriculture, Islamic Azad University, Ghods City Branch, Tehran, Iran.
Email: fadaee_vn_8@yahoo.com

3. Associate Prof. (in Research), Dept. of Food Technology Research, National Nutrition and Food Technology Research Institute,
Faculty of Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Received 23 May, 2014 Accepted 7 Sept, 2014

Background and Objectives: Enrichment of foods leads to improve the health of both individuals and
society. In this research, Spirulina platensis was used in the enrichment of ultrafiltration white cheese in
order to study its effect on the viability of Lactobacillus acidophilus. For havin medical, anti-microbial,
and anti-oxidant properties, Menthe longifolia was used in the production of this cheese as a flavorable.

Materials and Methods: Spirulina platensis was used in the early stages of the production process, and
was added to cheese at the concentrations of 0, 0.3, 0.5, 0.8%w/w. Spirulina’s incorporation on the
viability of Lactobacillus acidophilu in ultrafiltration cheese containing 0.5, 1% Menthe longifolia was
also investigated. The cheese samples were stored at 4°C, and taken for experiments at 1, 15, 30 and 45
days of the refrigerated storage.

Results: The results showed that by adding the microalga biomass of Spirulina platensis in cheese
samples containing powdered Menthe longifolia L., the viability of Lactobacillus acidophilus increased
significantly during the storage time (P<0.05). The effect of 0.8% S.platensis powder’s addition on the
viablity of probiotic bacteria was greater than that of the 0.3 and 0.5% additions. After 45 days of storage
at 4°C, the numbers of probiotic bacteria in all of the cheese samples were in the range of the numbers of
the recommended therapeutic products. The sensory analysis was also performed for the cheese samples.
The sensory scores of the 0.3% Spirulina powder added cheese samples at both concentrations of Mentha
longifolia L. (0.5&1%) were better than those of the 0.5 and 0.8% Spirulina powder additions.

Conclusion:. This study according to the good health and nutritional properties of microalgae Spirulina
platensis and the possitive effects on viability of Lactobacillus acidophilus was applied for the enrichment
of ultrafiltration cheese. addition of Menthe longifoli L. powder into the cheese samples containing of
powdered microalgae at two concentrations (0.5&1%) led to overcome this concern about decreasing of
sensory acceptability .

Keywords: Spirulina platensis, Lactobacilus acidophilus, Menthe longifolia L., Ultrafiltration cheese,
Prabiotics
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