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Abstract

The survival of the probiotic strains Lactobacillus casel (ATCC 39392 Collection, Australia) was
investigated in the Iranian white cheese produced by ultrafiltration technique. Four treatments of
UF Iranian white cheese were produced: control 1 (C;), with a commercial starter culture mix
including Lactoccocus lactis subsp. cremoris, Lactococcus lactis spp diacetylatis), control 11 (Cy),
with commercial starter culture mix and the probiotic L. casei, LC with a commercial starter culture
mix and probiotic L. casai (uncapsulated) and LCC with commercial starter culture mix and
probiotic L. casel capsulated with Sodium Alginate by extrusion method. The cheese samples were
ripened at 8-12 °C for 60 days and the viability of cultures and also moisture, salt, protein, fat in
solids, pH were determined biweekly. Cheese samples also were analyzed for sensory evaluation at
the end of 60 days of ripening. At day 1, the log10 numbers of L. casal in the samples C,, LC and
LCC were 8.61, 8.60 and 8.69 cfu g™ respectively. These figures reached to log10 6.57, 7.01 and
8.20 cfu g™ after 60 days of storage, respectively. The reduction was significant (P>0.01). The final
numbers of L. casal, in all of the cheese samples were greater than the minimum numbers of the
recommended therapeutic products (10°-10" cfu /g). Moisture content and pH of all cheeses were
decreased and salt and protein content increased during ripping, while the fat in Dry matter (FDM)
content of all cheese were not change significantly during storage (P <0.01). The maximum and
minimum range of loss of moisture at the end of ripening period was 6.1 and 3.34 % which
belonged to LCC and C; respectively. Therefore it was concluded that the type of starter affects the
moisture content. The maximum and minimum range of loss of pH at the end of ripening period
belonged to C; and LC respectively and the loss of pH in the LCC was the least (9.26%). The
sensory evaluation showed that there was no significant difference between the experimental
samples from a texture and flavor point of view. While C;, acquired the high score of texture and
flavor but not significantly. Therefore probiotic Lb. casei both form free and microencapsulated can
be used successfully in Iranian white cheese produced by ultrafiltration technique without adversely
affecting the cheese quality during ripening. Also L. casei can be use as starter culture in the Iranian
white cheese produced by ultrafiltration technique.

Keywords. Probiotic, Iranian white cheese produced by ultrafiltration technique, Survival,
Microencapsulate and Lactobacillus casel (ATCC 39392)


mailto:E-mail:shahinzomorodi@gmail.com
www.sid.ir
www.sid.ir

A St ps e g (&S oled g ol 186 g (T uslolsSY Sgngn s 5SL 5 8L

1998 ;) 5LSan 5 5liasl) Folag sy alea 31 Al
5 3055) 258 5y (2001 ),Lan 5 (55 S
SolSan 5 insS) Sriw S o (1998 ),L<as
iy 5 (1996 GioLSan 5 eoaidl) frslS Ly (1997
el 8030 8 s 0 (20058 o 51San 5 (6 5s) 3la
o5 5Lt (2000) Gl,LSan 5 ¥ g5 s olidiad pls
slag Sy gl pbio Jsla al5,T 5y

5515 (2006) o)l5lsan 5 anald 5wty o K5 500 55
FOLSLL Guslisls s38Y g (o sbid gunes] (sl 58Y
S 885ad (o33 iy b L9 i dad Haly 5 ),
S5 s 550 slas S swle 3L slaxs < wuls olis
O WS RS 107 5 Gty sy Jsb o
=1 SLSLL . J 555 (2005D) Gl LSan 5 (SLS
Jsb o9 5lase iy palsa 5 (SO SLE ) ol s n
o0 530 21 e 0 ol S Ble 4505 Lu sLlaeSs
Lo s pes ol el s eSS o sala plas g a s S
O |Skae (632 Olsie 4 ( S5ELL GusliwlsSY
ok s o (2006) ), Kan oumlsd apla |y Jaealiy
Cloa 5N S 5m 550 slapeat€) aline ¢l 51 Hlaa
(FOLSLL bl 5 8Y i slid sl G sl 5SY
5 ous—isols pusllb s8Y ¢ S5LS Gusli b 58Y
S5 S e 55 s laa b 4o p i sISh sy
oo 1 saile su) slaaesl€ ) slaal 5 wis gad suliio
Ol b w0 S pe s (0l aa 32 e Jsb
L S50 sl J o AOSLEJ (F5LS J uls
oS 50 A9 x 10° 5 1/6 X107 2% 107 slaxs ciadly
8055 (sLap 5,8k gudn wlaas Lol i g cslie S laces
a5 s 5SL b 5 i o K o K 5% 10° sl
3 K 3/6 x10% 5 gua Lo suslis g cul. J olaas
iy S ol Gl dalllas ol 0 g Sl (53S0 S

'Cheddar
2Gouda
3Crescenz
“Cottage
SMinas

doudo
o 2L slse o b 5 2udS Haal sledla 5o
o AL By bas up A a ), oS Gyn s
9132 o plle 4 S G GBS B yums ST s 5 50
S Ll 5o aSh il da g o glodas (i)l
Onia il A o ke 48 3o T A sl
Olste cad lalie 5l gasan 85 S 5o ) Slus guad
oY s (s 5la 45 3, lay ol 5o |Skee slaliz
b 55 s 45151 iy ya3 Guleol kbl o (S5 50550
Sl eolae Sbsn g slag S (Bhas 5 olaiadils
S as Sl Guy 45w glows)y slaansilS )5 Sae
Olas) FeMcs Hu (gudo &l 551 5 sud (Sl su gy
aesls 51998 il o 53,1 58) wi IS e sl s
Jols oaly Lo 2 (2004 o)), Sen 5 2 )
5 paeoShoudn sLag Sl i fids gLacs S
4S cl suls Glias aladlae il po La o sloculs 53SY
SLdid o JsoieadS 5 5aSY (EAlS a0 LA 5SL
9SS sas) oS0 03, Gl Slasdiee s
S s ola Yl dlacs sie (gl su s, ol 5 s
case IS o (5oSsla e slag S LSS 5
WEIsS Jeae 4 g sut el aleanis o 685 5 9 sage
sasl) aiS e S lagpaling 5 (Sunse slse Dia
ALK 2005 L San 5 b SLe 2003 o), LSan
(2004 5, LSan 5 il ss 51990 cpla 5 oL 1990
Ssmsn Joela Gaoe (il (soedS slaen 518
S S B e iy Ol Gl D9 B e o prune
il Ssa s sLagsSL dela oY peane (i
doole Wbt (T sols St 5 5y (o0n Dle Ju s YU
o5t 5 6ol b oo L sSL gaile susy il
2000 o,LSean 5 ¥ gous) ail pladl G 5o o)
9 oibss 2002 o) \Sen g (ul, 1995 1ISan 5 50 S
soliical LS4l (2006 o) LSan 5 31 52004 5l,(<an
iy 4 5o S s 5 slap S 15 S


www.sid.ir
www.sid.ir

WAA Jlo /Y ojles VA /Y sl ] lie plio sla gl dlo

w9 (P 9) §9Dy 485350 AY

MS) il Clae sy elasage b 0T uss L&
(1989 Q‘J&A&J O:\.l-u:\:\:JLA\91983 Q‘J&A&J

bl (il 38 gl OlsSe 15 (oS dsasS
o o Sl slasa, gl o aa Laaewsil€ )5 Sue s
S dols bl o S salan ) (3,15 sl iy o
AL soba Slgm g oy Suls las oliidas
S oa Al s 5 Sue (LSLL L J 5 psnsISLsad
5 o3l Al b aab o stae (i g 5y (e IS
ronilas SRS e L (AT s canls 5185 Sae
S SHLSLL - J s paoShsands o 5SL Ls
059.(2007 58Y) s 8le 3 56 Jslua 35 4 suik
o) S O w4 50 (2009) o) L<an
58 sl sud g € S5LSLL 5 pstid
slaad Bda cia e SOSE ol 45 ula ol LT mlss
OmelS (gl a 0¥ Hlale Bl Gl S5 s 95 slagSL
S e S5m0 (sla L alasd s S oMl
580 slaad Sills o @db GRalS K13 L5
Ly el (halS K S L sud 4 pea sla
O o s S5t g g slasSL sl
ol g0 5 adallical gubs) Hlde gl JAS (slauy
S SO gm0 Lo S sl slasay  wias
995 JoaS Glae SO Gl pal i (gl)ls su
(2004 o), <aa 5 0SS5 al) ool 8YEA)
OloLSan 5 Ll 5(2003) o)lHLsan 5 o Sl S
SLa AL i) cbls « wul olis 5 (2000)
AT a8 5 it crle 5o Gad S Sy
3
dlass S ol a3 (el (3l (6] SL LIS
Jslaa olae sube Ho smile sudly K5 g g slas SL
5 bl b 5 e 5oLy oS s 4K 107
S 55U s o2l 59 131 {1993 uslar
O o g€ 5 0131 a8 g0 0 SIS S

oy e 5 (land K58 el s o (Folas 5ok

olad S g slag S gl (wsa Jeola Hlan
et sl sl J asle 03 Gloae b Lol o
S g 500 olan iy s palsa dalllbe S o 00 S
2719 53LS.JA962 Lol g ul . J s su i 4 sgs
LAFTI o slis gur . J 1981 4 5 Y g0 380 gonids
o 3SY sl b LLLAFTE L26 550<1,0 .
oo d glos 5o Saen, sle 9 3 aas LAFTI B4

la sy pa olliel o s 318 Bl
J o sad g sla sy Bl S
JoS 5 L g0l (fae M) 4962 L sl acf
LAy 5o 30 Sl wel SlaBe Gaiaas Bl
OIoLSan 5 35T) 9o JoS 5wy B i SSgn
1S ooy asuls ;Llas (1995) o,Kan 5 305 .(2007
ol s s i gtsaad S b ol 5ad unISY
9 5l aas Lasay anls o s o suliial 1o € 5y agS o
O ele sl o (38l (ol e sl (s, 43da
paroSLytndy b 5 Sl sl wl 5 A1 e wla
sl
ey bl « S el suls plas alallae
g clo aiile Sul sl suy 9l 8 5o b S8 5 g 0
ablia gl o alae sl iy, il o 8 gaas
Lagiss o=l Ol (=S S wols sy LaS 555 5
Bl S S dseasS 5Sue il S dsenS 5 S
Esine 3153 0T Lo 4 el pliasd 55 b SOl
09 s o sule ik g s b s 5 Jlas (5)5a)
29 OIS S (gl s suliinl U e AR 8l se Gy
olusllozd oo soliil PR Slu3ll 5 sasewy aa
5 S beD 3 it d w,Kle L i S
B el Bl ead oAt il aa ) S SYK-L
Lilas moae olu3il ol ol s sleSlal Lawls
@osss bl 5o S sla SSom 0 sl 25>
(2004 LSa 5 Jpmsiinn 52000 e 5 ) o

5 O sabs s ol Jeads 4 el 3T 51 sulate


www.sid.ir
www.sid.ir

AY St ps e g (&S oled g ol 186 g (T uslolsSY Sgngn s 5SL 5 8L

a3 37 slos 5o cieles 28 Ssa 5 130 ,< Jisio MRS
>ilbe 95 (sl Ol 4 s i 45500 1S il
sad S0 bl el g ok JiTie 358 oS baas )
s B a5 503 12 Jae ool iwu S 40sSSl
oS sl sl Gupes a5 25 [l 4 Lag SL
25 sLas 515000 50 Lo ladlais 3 i ,iles bace 53
Lo Sk ad mudl s 4380 10 sue 4 (Bl a0
ol am 50 071 5 ST L L g0 st il
(2004 &,iSan 5 0 sSacal ) S sols pdiients
G09S o s

e S aladl 358wt (g, 4o oo S s
OLSan 5 0 sSe il < 52006 oL San 5 Joiso)
of sl e 5 o pdiind 5l ey a0 (2003
Sogeam il (aaad 55 5) am 50 0/ o
3ol (e 20 Ly g wiat T o O el g
sl (manaf (555) wm 50 2 Slo3l mass Jslas
o bg13s (4885015 wue a0 121 sles )
0711 a3 b o ial K yow b g3 (S bow & gaailnn guw
2ol ¥ 50 0/05 Jsldas sola b o e e
4385 30 a4 Lad s 0 305,58 Jsiewl aael
s S S 358 Jslae 59 o S (5l
071 &5 o 59 Gsms Gl LS 5 ams S (i Sl

.JJ.’L(SJ‘A@S‘(%)J46LAJJJJ$JL.U‘MJJ

(UF) eyl 0l s
O el Sl GLLIS Hu iy sladsa
Mo (2 Jsuas) pla b ok g GRS o Jgers
9 550580 o8y Galas IS (S0 i Gl ) e
slos 5o 5 o 555000 siealy s ol A oKy
a3 S 8 il 4B 15 e 4 ol Kl 4a 50 72
- lis 31 ottt b (UF) ¢ sacel sibdl il ) sl€ians o
s 3eo il sad 55SY 5 el T sl ol sla

0 01 goBasle 0 5 (VLIS () b

(28 S 5108 (s 5 3550 s g0

Lagdiyy 9 9l
al g0
4S) el slag el 3l sad s S Lt

Sl (el sad su, 6T 1 Joas so ol sl S50
PSS HEY 5 puosesS GusSSHSY Jeld i 55
a8 (555500 oS Glate ST s
ATCC  35LS ushical s58Y S5 5m 550 558
S, 5 e, (39392 Collection, Australia)
oshla oS 5a 5 MRS e lauas Ll il DSM
oL oS5 5 man a3 ol o)) wlss)
o el iy e plian B ulsn plw o Wl
i g Hlall S e e 5 agiabe)y]

&l jagad

2= 0/0001 css by (ugs sl ulowa 55155
5058 coms abi 2o 5,5 S5e PH Gl il
s NS Gl Sl o san 53 sa 5L
o ea bl s oo stal el il ¥yl
bl il ® Gyl Sladlads 3 sml

S5 933 9 53 SLAGS ISLs S oulel

23 LS. AL ssls snubi g J gl
adgla o] (sotae g o dien <& Joiwl bl

! De Man, Rogosa, Sharpe
2 691-Metrohm

¥ Gmbh

4 Saward

® Eppendorf


www.sid.ir
www.sid.ir

WAA Jlo /Y ojles VA /Y sl ] lie plio sla gl dlo

w9 (P 9) §9Dy 485350 A¥

9550 sLaptale 5

OSad sl 5ay a S 10 Hlatie () ags (51

sl e Wsla dosinad Ll o) sladusS 5o su
i 555 Jasiesl (100 50 0 S2) ol e mases 553
Somn 323 S (Res Suagiial b 5 48502 e
Sl b 9w ed; a5l i e 1 Ghalssl b lacs,
Sl s Sose @ a0l 4B il G O
72 as 5 s suly oS HISTMRS i buas o
Slamad Gusn 5 o 4o 500 da 50 37 (slon Ho el

(2004 o),8a 5 o sSanal 5S) wo S Giolad La A

sbasd slagdaley]

L o ol Ghsu o S lade (s

O90S Sdia 3a5b 5l Sdid sule 5 cnsh 03 Gl

S solii ol b (435 55 S il 42,0102 £2 5T o

(AOAC .1997) a0 pH hace 53 pH s 5 Sao b5
e ala

= (=byy)

5 a2k (59560 5 aay) 5l o550 Gk Lo

L n 0bool e S b 5 5y sladgas il 5 830
Sgun iy g oS G yeae bla Giabe)] 5l soliio
can slnel 5 5l 15 sl . ons S aladl gl 5
Obaml,T panbs mlie 5 55,5l @lEEa3 S 5o ale
b L a0 pands Ghaledl Sl sl b 2
L, siS6 BLal 511 La €sad 6wt QAT cui
80 5 pale (K, Jio iiius SHo LB ulpa b S A4S
9a3 15 slaas Hlas 54 Hlasas 518 e s
3 4 (S sl 1l 4 laks) (LS,
B S sua pulidie slyls 4 pom yen 3o 0 L sl pen
S 4Bl wda s LB wd sols Glysls o glabis
51 B el 5 gk ol (s S S 1 Lga st

(1 Jsaa) sl Gaulydl Hud Saa sube 5 sud a8 S
09 5 8505 e 0,8 Bl s 5005 sleu Hu olix,
B e 0 8335 sieuly 4480 1 ae 4 42,0 78 (sles
S GV w5 9 (35 wle e 4550 37 sles
30 Llade 5 5,0l s el Hlaie 4 e Huwa S
o dlalidl 5 os dlal e, a S oS 5o o S e
0 S s e e sbagl sl 5o 255300 ol
lasd L8 dlagl gl 5o ol Gad 5 b Gle s
s K g s i s SL ) o K50 K 10°-10°
s L) Lagl s & Iyme sy sty g ol
sleao L 425 30 mue ) slaasl Bis5 5) lag) sad Guaes
st JiSn s AT B wu S pae (38 il 4,0 30
wiansl a4 o e ie 32K 38 8 518 L Gupes
a4y el s JlS Kb ws 583 luts
el 24 sue 4 a5 slassy s S sa s
celw 48 5 ol S il 45,0 30-25 sles L wlas S
b K18 08 Sl da 0 4 gleo b Glas o

) Bags oolie € wad 4 1SS 3 Hu baglas

Oo s ok Sl ula (CL) 1 g
Sl 590 (C 11 Y58 oS5 5m 5 5 S
Oloie & (5 Guslial s8Y 58 ol 5 (Foles
L sl 35lad S5slwl gl LC las 5,6l
ssba LCC [lass 5 b3l a s (508 Gushculs 55
pos (SOLS Guslcal sSY L sl ran (SHlas 5500
g

a3 s ol Do sladssad Glas s Bl (a s5a Sy
Glau s 50 555 00 wus 4 sl 5 (sl G gad G
ouad ,lagS 01,8 il 4850 8-10 les b
53560545 30 A5 1 sle) Jemlsd 5u (s,00eSs Ul
5 b ol pas (Bolad (i, 4 ey glad g )

28 alail a5Y olagles]


www.sid.ir
www.sid.ir

AD St ps e g (&S oled g ol 186 g (T uslolsSY Sgngn s 5SL 5 8L

TR S9dae ‘J lsad soldicl J‘JT C_AJJ-I-A“J“S;J:L‘.U‘

5 oSilaals 51996 () sen il 5 (e 98) w3ls
(2004 ) San

Slalllas ol Ly 383 ol 31 Jmeoln gl
SSsman soba 2138 oY sans 95 2 sud plal
5 w55l < 52000 Glolsen 5 sliayl) culs alas )
5 ok 2009 51,1San 5 5551) ke 5 (2003 fiKan
silas (2004 5,San 5 sl aculs 52009 o5l
Jsbe 5 S asuls oLas (2009) oan 5 555l sl
4 slos 59 55590 @ 4 4S5 wibs by (5,065
pod o S8 sm 00 sla L slaad ol S Bl 450
JJL@;TQJMT\S‘;JAJ‘&JKJJS:‘“\? Ssaa Ha alyl
s 50l 45 0, gy GRaS i, S 1 gan
Jrola ol b Lo ol Gpinan sl oy Ol el
als cillas (2005) o )L<an 5 iials s oLaEAT )
o olaad (5lagSs 55560 51 Lu S wsals gl Ll
6_1\5109 Soda L0 uB5,T Gh das i Lo S
S aﬂ SL

slagiSLo a3 (o5l K5 55515 Sl
S il (ualS by s iy et s pls o SS s
oS LCC Ly 5 cpyicuns C2 sla sy 5o (ualS oyl
Lo g g5 Shaas (550agS5 55530 B Gy o g Llate
5359 0l B Guren 5 oy oL il Lads g alad
Dlaie W LCC S LC slassy Ho LT slaas (s lae&s
S LCC Lu Srlnsl ool oS ala las Sialdl Ao
Lo s s oo bl b 0 ol oS Gl s
«solgSs Ul 550 10 Jsb Hoadls 5oy sladigas oo
Slaad dah o s bl asme Ll b Lag b
R P-4 KY RS I o ol Glas (RS Ly Ll
s eSS Lo iU slual o &l yuuas

Slaad mal S fu S agaae ¥ 5 S
Loy o suliiaad 500 o0t 4l pea (sLacSS a5
Job 5o Lad s S5 Koo i al 303 oo & wls

oalaial Oolhal w5l 1 5Ll 5 o sllas cuas
Sae M oL, Jold sud LaSS (slgo 8 0k suls
a3 5 ol suslh0 gaae (0L K o) peas s

s S Lulssl

sobel b U9,
OinbesT 33883 ol o suliiad o) 50 s,be] ok
o ialas JlS sl Sk b G Lu o, S
542523 SPSS (10) 1580 & 5l soliil L mlss
Lol Gl el T L LasSils e 5 sud Julas

(2007) ,1580 ass 51 e it aruy (5158 -8 S aal &

ol suleie) Excel
Gag g alia
LASl 9 9 g3 (P Caalsls

S0 SSam sy LA S slaad ol il

o UF (s, dm sud ail &5 (5l b Sy 5o soliil
ol sad sas T 1 USs Hu (55006S5 55,560 Uyl
Ol Josb Lo cl e s b ) 4S5 glailan
JslaSL olaas ok slad s ol o 5,10
a3, sl 555 9 (P <0.01) esly jual< S5LS
LCC s LC L2 slaslass 5o oy 5o (S5 slaas
Sl s 45 050 869 58/60 B/61 5 o ,le w3 3 @
8120 , TI0L 6/57 4y sl slial (s ,lagSs 55, 60
%18/5 %23/7 5 gan 535 0 GualS Gliae) @bl GhalK
LasiSLs slass LialS 5w (P <0.01) (s % 5/6
o) e LS UG w2 s gua 50 C2 g 5o
Jaie 0 LCC s 5 et S J<eea 1/5 LC s (liie
Oloae a5 WL o0 (Gle 0 3eS) a8 S 075
ale el (Sae w5 PH s Gu e ol 5 S
Job o Ssm s lagSL slaas Juals Lo
5 S s polen LSS o0y a0 S w3l ol


www.sid.ir
www.sid.ir

WAA Jlo /Y ojles VA /Y sl ] lie plio sla gl dlo

9 S B92) «83y0) N

Oad 5 olade G it Cl s cagl ) ol
S LC slassy cush) oliae Lol ass Hlals o538 C2
(0/01 o 50) el 513 (g 5le] mhaws S5 50 LCC
8,559 Ok Lo gl (EAKK Sl (S g (i
ao 59313 5611 s 4 (555 60 5 ) sl
sl Slie Kl a 5 CL 5 LCC sy 4 baso e
OlsSime Oaloalisnass Sl G i CL 5 00 28 C2
Olomae 53 S5l p o ool (pSae S s S dad
solel ial il ainen . dl Sye iy cush)
- e G Ly (slad pa Kb wemy0 S ula oL
ol gl S 5o LT alas 5 wiisles K0S b (55l
(2 Jgan) wials 518
Oty Ol Jobe o by o saea 5 PH
(p<0.01) ol 80 ,< lasy (28l (510 Sre 5 shas i
e S Hu Lads g ol PH sl 3 5 aas 55, S
PH (2L Glse 5,106S5 Job oo il H153 (s,Le]
-Gsad 5o 5 (%5/4) Slaie (1S CL Lay sladssad o
gad Ha o (W12/7) Jase s W LC 3 C2 sla
Sladad 3 Jeola gl o s am 50 /3 spua 50 LCC
(2007) oLt 5 &5 0 35 (2005) S 5 S
a2l 1) s ) @l (2002) 1oSen 5 55550
WAl ede 5 g (55leSS b Lo PH (RalS uK o
slacp il gasl cullad 5 ool wla PH olhae oo
(2007 ootsean 5 330) adls suldieal o) 50 S5m0
Jsb 5o €S aiols Hliss 30 (2007) LlSan 5 3ol
Casud slos 5o S8 sm 0 Llaa slas Guw,

L) A—Alfu.a u:.i])_s] x<.:7 | J:s_a.u‘ oulale J‘JSQSSS‘—I-U

98 Seial el Jlage J550S . ssba Llun sl

s 53 0/07 < (e 6 51 ) Gy 8559 sLgsl
)

Oty Job 5o S (et 580 (8553 S 0

o=l S (P <0.01) ol gLy (il 8l (s olo e shas

o0 5 (027/5) Jlass opyiay C2 slads sad 5o Liuldl

O 95 s 3 (yaiaan Lo 5 (5/5) Hlaie s S CL

Jols ol S Oy S 580 51 (el sy s
JoS on i aib pn K sl L S sl
obaly] g S G al 4oiad (oa ge oLl
> e (b 5oa,S e baias 5o LSS sa g
Sad 385 ey Sl 9 Ll g 5 S ual el
slas S (Fen) onlill 5o 50 Lad s S
s golin (2009 Gl,Kan 5 5550) sl 350 S ga 5
S8 g s LAy o S wals Glas (2009) ), Kan
53090 5 Lagu sl 5SY wlaad (55la3 535l 136
Ol (aalS by 595120 LG B Gupen 5 B3le s
2ala
dlass 50y sladigas alad Ho oS conl maud 5 0 a )Y
@l Olie O Gl sile 885 SS9 3 s 5Sb
S 107 Jilan) wisl e oM 0rels (slys SLs 5 e
31 ool 45 S oLis Jlla el Jliae (a8 Lo
v GLASS s 55 Wlaas Bda (5150 (0 S S SIS
S 5y 59 a5V Dlale 4 Gusld g g p sy
S 107) il slie oo polsa cga 4S5 S
el 35) ol tillas (s Gl @l b S (38 L0
9 058152009 Gl l<en 5 oolas 2005 ol ,L<en 4
(2009 3 Sas
cbsased las 3

solie 5o (mon (OIS s (St (s gy sy
sk ,sLCC ,LC.C2 CL il pH 5.Sn s
Job ool saisu,51 2 Jgama 53 sy Gave
S a5 Ssby s o Ladsal alad Ho 5y G
Ol Glidl 5 (uals ol b Hshs S5 4 S
3 el el L e ol el (P <0.01) ol
5 o) ald) sl ciilhe wlalllae b oladas
2oL S (2005 ,LSan 5 sl 52004 o, San
Oy Job S0 el Gl anle 4wl cush
Jals € S O 5 S 4 gl asls Kb O 5o iy
ol e JLEBI 5oy 5l o o 5 su e
(1984 & 5ice 6 5 mse)


www.sid.ir
www.sid.ir

ay Moo gy e 9 &S ol ol U g (I uslwlsSY Sangn xSk s B8k

s D) 5 pd olerd 55050 Sl Jsd

pH (D)aamt () Szxole () ssy () o w5l

- 14/51£0/98  8/61+0/29°  3/06+0/11  3/17+0/21 pls

6/62:0/03  32/45+0/50  37/28+1/21  11/51+0/19 37/1240/45" ks,

(FDM) St esle al gy doopn % 5 o 0 St oale®

10.00 -
8.00 - s )
K .
%" 5.00 -
S LC
& 4.00 i | €L
- 2.00 - — 7
0.00 : z
0 15 30 45 80
(G2] Gy S1a

(15 55560 b 55 2L B Gl Ao iy 53 (SIS e sl 1S slns S et -1 S
S 5 S 22 p 4 F I b7 4 SSsmsn s LCC HLC (55l 5okl 05 (i J 5l SSgmsn o4 1C2

(Folm okl ol g5 j2) s


www.sid.ir
www.sid.ir

WAA Jlo /Y ojles VA /Y sl ] lie plio sla gl dlo

9 S B92) «83y0) M

S (g St Gosl cnllad sl gl 8
(2009 o1, Ken 5 £ ,Lli)
OlKen 5 o amlinl 5 (1998) Gl Kaa 5 Ll <
ok Ll (s gine Sy Hay S wa S (B, (1998)
Golaae BIEAS =il 5 aals S5 5 Lo plculy 3SY
Gl aas e oL €S Wil LS 4 e L
I g Golsn 5 (plhels Sl Lo sl 538Y
(2008) o) ,San 5 optenlals ol Sislhan Lo b L o
sla,sy 4 asals las 50 (2009) 1,8 5 5500
J S slag Sl sla S S ad
oalsa ol sud g S apades o 5 Guslid sases
L solaiae AT 5 s JAS wlie Kol oK)
30551 2004 L San 5 S5l ab) e ala o
5 (1994) s fiwse 5 LSy irinas (2009 s
sola sy € wuls (Las (2002) (), 5 0 gacass
pab G Sl eads g S5ELL U 5 paoShsady
oS e Ly (gols (e BMWAN 50y by 5 5alls

S daia

oy S als lass dalllae ol 51 Jeala il
o Jala GV B 4 sask S il e
2l ol fadaes oo (SHLSJ SS e sl
23 oS 55560 Bl aas suile sy 5. J 580
S8 em oy YRS (Sl wbes iy e ga alas
Sl olasl gl a3Y st dia S ke Jilua 51 i

s (a8 o 5315106 -107) Ll oM o (saudo
e SLu3T L (S5 Gu S 4S5 e
S 8L Gl Vb (Few) ubl (Rl & sake
Lol (G L wgaa 59) a8 iy pos 0ol su bl a8
S SYL LT (500 a Ha swibe sy slagSU slaas
SlaS 5 59 o8 Gul oMy ol sud drm 55 Gl
> (5 0m 5 (mon S dan 5l) sy oliar

PH 5 sl oliae Lol oS alasl (soladne ol puis

2l 53 5 G 5o Sl Dlas i C2 e
anils 5153 golel phc S 5o lad sl alad a5 55
S5 g 550 Lo S Ol esliil (ol 0l (2 Jus)
G oud s (Sl wdis iy (g Olae 2 LG
2 ol ol ol IS & sacul L3130 s
(1998) (yl)lSan 5 50l 8 b 5 sud aladl olidas
(2009) ol Lsan 5 ¢ 5Ly (2006) o)L <San 5 35!
NCI - PN PN

23 (FDM) S sole ansly 5 (uon dum 0
(P ) ol sl (gl ire &l iSOl oo
ol S o Lo g ol FDM (il 5 51 0a3.<0.01
LCC , Clslads s o FDM jluss Lol asisls ,),8
Oose 5o A0 LC 5 C2 sla isas 3 J3aS
© o 5 oo lasal JEI 5 Sal sl 5 Al e
(2004 o,lSan 5 o) anls) wsls S

e ol ga

(2l 5 pak) s palon olel wias il

Joaa 59 6,10655 555 60 B aas suid 55 oy slads g
C.A-A-u‘ua.&.ﬁ\.AJJJ.s J‘ 4&3)\9&3‘.&&&4—0‘ sady éJJJTB
e o glds =il g aals H 15 51 Lads gad B aloSoaa
e C2 g L) (P>0.05) wiales Kuus b (g0a
JJAM‘JMbJ,&—’JQJ[—:SA‘ufJL—ZﬁJGJ‘J@MJ::L
G wla esl e gllhe ele (3 Jgaa) oy Lalaidl
sole a5 Y 5 (H63/67) o slay a5 ol Jubo
olas (2009) ollsan 5 polins .0l C2 5oy Saa
SSsman 68U sl 4S5 b sla sy S wuls
ol Fobl L elsen gilile s J o p s, J
WA o wls clillas aue wle oyla cdillas Lo
I el salisl w50 S8 g s OSLs £55 59
o Saieol vl w3 G518 J oS el sadd suls Glas


www.sid.ir
www.sid.ir

WA o
Jlo 1Y o)l VY sl [ i slio ol gy doxe

o Sl .
9 P9 SPy «S )

a¥

6)‘%—<3J‘,b W
SERTER PRV
" J..""?‘_;’,w"g,}_j - .
- - UL—S.*;:—Z le,

5 () Oty Oles
: . 45 30 15 “ god Ji'«ibsﬂ H_',
681" 66193  6o/21™ I ﬂ'ﬂ.
63/42" ' 68/57 69/112
602 6331" 637" cl
65/88% 66/28° 66/82° 57 66/14° C2
64/099 65/55" 57179° e 69/532 LC )
4/18bcde 1/16° 4/33abc 4/3oab0d 68/25'3C LCC
382" 33" 410 413 e o
ab
379" 377" 3/9970 405 4138 Cc2
3/92f9" 400 v gl 434 LC pH
abcd abc
41/42 35/53" e _ 4/32 LCC
13/57° 38/08%%  40/47%cde
40/16%°%  42/243*¢ C1
41/77% cbc 38/47°° 42/09™
39/33% 39/18° C2
39/02° 39/06™*  4270% 7
38/46°%€f of LC
0 3647¢  38/85°%  37/g0% (FDM)
/05 T FT 80 LCC
4
14/97% 14/49%° J—— 12/35% C1
14/06% b 12/88™°  12/51%
13/12Pcde  10/g40d 11/49° C2
12/33% DL 13/01% 12/Oge 12/38% LC SR
2
3/192 3/132 203 — 11/34° LCC
b
3/142 3/182 3/063b 2/928b0d 2167 cde Cc2
bed .
2/91% 2/Q5a®
/95 LCC

(0/01 ezt
gl 0> 5SS 0 a51) K05 515 bl e K 55 S
) 53 S e
o Sy 2 syl ‘51,“0:_(5‘?‘ aoy A 3


www.sid.ir
www.sid.ir

WAA Jlo /Y ojles VA /Y sl ] lie plio sla gl dlo

w9 (P 9) §9Dy 485350 A

R
olSaa 55 s sa Guly e dlie 80,1
(55 555 5 0uStia 53y a5l Malp T il LSS
SLa 5 of sladas (aas sl T 5 syl sty
Olaslindl anle mlie 5 (555 5LaS @lidas 5 5
5 oS b Lk Gl sloal s oS Judus (o2

s JoES Gl Somby (S SSamsn sladss
L M) maa 50 SSsmson sLaosy gun oolsa
L GO J o8k Ol telnby adlss YRS 5las
o) i 5 s o UsenS 5 ulbT A g0 a0
"o 051 6SL Gl (e o s sl YL 8
ol b iy s Lo SOl LB gla 4 ol

09 L Gl L a5 ) ) wpad sulann) a0 48

b Gals oslhels 80 oliasd o058 sla S5
Foe 35 x5 osllae il 5 aals slagl 5o WIS e
sl
Refer ences

Adhikari K, Mustapha A, Gruen IU and Fernando L, 2000. Viability of microencapsulated
bifidobacteria in set yogurt during refrigerated storage. J. of Dairy Sci. 83: 1946-1951.

AOAC, 1997. Official Methods of Analysis. 16th ed. 3rd rev. AOAC, Arlington, VA.

Basyigit Kili¢ G, Kuleashan H, Eralp | and Karahan A, 2009. Manufacture of Turkish Beyaz cheese
added with probiotic strains. LWT - Food Sci. & Techno. xxx, 1-6.

Bergamini C, Hynes E, Quiberoni A, Suarez V and Zalazar C, 2005. Probiotic bacteria as adjunct
starters: Influence of the addition methodology on their survival in a semi-hard Argentinean
cheese. Food Research International, 38: 597-604.

Bergamini CV, Hynes ER and Zalazar CA, 2006. Influence of probiotic bacteria on the proteolysis
profile of a semi-hard cheese. International Dairy J. 16: 856-866. Blanchette L, Roy D, Belanger
G and Gauthier SF, 1996. Production of cottage cheese using dressing fermented by
bifidobacteria. J. Dairy Sci. 79: 8-15.

Boylston TD, Vinderola CG, Ghodduss H B and Reinheimer JA, 2004. Incorporation of
bifodobacterium into cheeses: challenges and rewards. International Dairy J. 14: 375-387.

Bruno F A, Lankaputhra WEV and Shah NP, 2002. Growth, viability and activity of
Bifidobacterium spp. in skim milk containing prebiotics. J. of Food Sci. 67(7): 2740-2743.

Buriti FCA, Rocha J S, Assis EG and Saad SMI, 2005a. Probiotic potential of Minas fresh cheese
prepared with the addition of Lactobacillus paracasei. LWT -Food Sci. and Technol. 38(2):
173-180.

Buriti FCA, Rocha JS, Assis EG and Saad SMI, 2005b. Incorporation of Lactobacillus acidophilus
in Minas fresh cheese and its implications for textural and sensorial properties during storage.
International Dairy J. 15: 1279-1288.

Chandramouli V, Kailasapathy K, Peiris P and Jones M, 2004. An improved method of
microencapsulation and its evaluation to protect Lactobacillus spp. in simulated gastric
conditions. J. of Microbiological Methods. 56: 27-35.

Desai AR, Powell IB and Shah NP, 2004. Survival and activity of probiotic Lactobacilli in skim
milk containing prebiotic. J. of Food Sci. 69(3): 57-60.


www.sid.ir
www.sid.ir

) St ps e g (&S oled g ol 186 g (T uslolsSY Sgngn s 5SL 5 8L

Desmond C, Ross RP, O’Callaghan E, Fitzgerald G and Stanton C, 2002. Improved survival of
Lactobacillus paracasei NFBC 338 in spray-dried powders containing gum acacia. J. of Applied
Microbiology. 93: 1003-1011.

Dinakar P and Mistry VV, 1994.Growth of Bifidobacterium bifidum in Cheddar cheese. J. of Dairy
Sci. 77: 2854-2864.

Gardiner G, Ross RP, Collins JK, Fitzgerald G and Stanton C, 1998. Development of a probiotic
Cheddar cheese containing human-derived Lactobacillus paracasei strains. Applied and
Environmental Microbiology. 64: 2192-2199.

Gilliland SE, 1990. Healthand nutritional benefits from lactic acid bacteria. Microbiology Review.
87: 175-188.

Ghodussi HB and Robinson RK, 1996. The test of time. Dairy Industry International. 61: 25-28.

Gobbetti M, Corsetti A, Smacchi E, Zocchetti A and De Angelis M, 1997. Production of Crescenz a
cheese by incorporation of bifidobacteria. J. Dairy Sci. 81: 37-47.

Gomes AMP, Malcata FX and Klaver FAM, 1995. Incorporation and survival of Bifidobacterium
sp. strain Bo and Lactobacillus acidophilus strain Ki in a cheese product. Netherlands Milk and
Dairy J. 49: 71-95.

Gomes AMP, VieiraMM and Malcata FX, 1998. Survival of probiotic microbial strains in a cheese
matrix during ripening: Simulation of rates of salt diffusion and microorganism survival. J. Food
Eng. 36: 281-301.

Guarner F and Schaafsma GJ, 1998. Probiotics. International J. of Food Microbiology. 39: 237-
238.

Ishibashi N and Shimamura S, 1993. Bifidobacteria research and development in Japan. Food
Technol. 47:126-135.

Kasimo&glu A, Goncuo&glu M and Akgun S, 2004. Probiotic white cheese with Lactobacillus
acidophilus. International Dairy J. 14: 1067-1073._Killham K and Firestone MK, 1984. Salt
stress control of intracellular solutes in Streptomycetes indigenous to saline soils. Applied and
Environmental Microbiology. 47: 301-305.

Klein J, Stock J and Vorlop KD, 1983. Pore size and properties of spherical Ca-alginate
biocatalysts. European J. of Applied Microbiology and Biotechnol. 18(1): 86-91.

Krasaekoopt W, Bhandari B and Deeth H, 2003. Evaluation of encapsulation techniques of
probiotics for yoghurt. International Dairy J. 13: 3-13.

Krasaekoopt W, Bhandari B and Deeth H, 2004. The influence of coating materials on some
properties of alginate beads and survivability of microencapsulated probiotic bacteria
International Dairy J. 14: 737-743.

Lakkis JM, 2007. Encapsulation and Controlled Release Technologies in Food Systems. Blackwell
Publishing Ltd. Pp: 83-115.

Lee KY and Heo TR, 2000. Survival of Bifidobacterium longum immobilized in calcium alginate
beads in simulated gastric juices and bile salt solution. Applied and Environmental
Microbiology. 66: 869-873.


www.sid.ir
www.sid.ir

WAA Jlo /Y ojles VA /Y sl ] lie plio sla gl dlo 9 gy S35y (83505 ay

Mandal S, Puniya AK and Singh K, 2006. Effect of alginate concentrations on survival of
microencapsulated Lactobacillus casei NCDC-298. International Dairy J. 16: 1190-1195.

Martinsen A, Skjak-Braek C and Smidsrod O, 1989. Alginate as immobilization material. I.
Correlation between chemical and physical properties of alginate gel beads. Biotechnology and
Bioengineering. 33(1): 79-89.

Mc Brearty S, Ross RP, Fitzgerald GF, Collins JK, Wallace M and Stanton C, 2001. Influence of
two commercially available bifidobacteria cultures on Cheddar cheese quality. International
Dairy J. 11:599-610.

Ong L, Henriksson A and Shah NP, 2006. Development of probiotic cheddar cheese containing
Lactobacillus acidophilus, Lb. casal, Lb. paracasei and Bifidobacterium spp. and the influence
of these bacteria on proteolytic patterns and production of organic acid. International Dairy J. 16:
446-456.

Ong L, Henriksson A and Shah NP, 2007. Chemical analysis and sensory evaluation of Cheddar
cheese produced with Lactobacillus acidophilus, Lb. casei, Lb. paracasei or Bifidobacterium sp.
International Dairy J. 17: 937-945.

Ouwehand AC, Bianchi Salvadori B, Fonde” n, R, Mogensen G, Salminen S and Sellars R, 2003.
Health effects of probiotics and culture-containing dairy products in humans. Bulletin of the
International Dairy Federation. 380: 4-109.

Ozer B, Avni Kirmaci H, Shenel E, Atamer M and Hayalog™lu A, 2009. Improving the viability of
Bifidobacterium bifidum BB-12 and Lactobacillus acidophilus LA-5 in white-brined cheese by
microencapsulation. International Dairy J. 19: 22—-29.

Phillips M, Kasipathy K and Lai T, 2006. Viability of commercial probiotic cultures (L.
acidophilus, Bifidobacterium sp., L. casei, L. paracasel and L. rhamnosus) in cheddar cheese.
International J. of Food Microbiology 108: 276-280.

Ross RP, Fitzgerald G, Collins K and Stanton C, 2002. Cheese delivering biocultures- probiotic
cheese. Australian J. of Dairy Tech. 57(2): 71-78.

Shah NP and Jelen P, 1990. Survival of lactic acid bacteria and their lactose under acidic
conditions. J. of Food Sci. 55: 506-509.

Shihata A and Shah NP, 2000. Proteolytic profiles of yoghurt and probiotic bacteria. International
Dairy J. 10 : 401-408.

Stanton C, Gardiner G, Lynch PB, Collins JK and Ross RP, 1998. Probiotic cheese. International
Dairy J. 8: 491-496.

Vinderola CG, Prosello W, Ghiberto D and Reinheimer JA, 2000. Viability of Probiotic
(Bifidobacterium, Lactobacillus acidophilus and Lactobacillus casei) and Nonprobiotic
Microflorain Argentinian Fresco Cheese. J. of Dairy Sci. 83(9): 1905-1911.

Yilmaztekin M, Ozer BH and Atasoy F, 2004. Survival of Lactobacillus acidophilus LA-5 and
Bifidobacterium bifidum BB-02 in white-brined cheese. International J. of Food Sci. and
Nutrition. 55(1): 53-60.


www.sid.ir
www.sid.ir

