[ Downloaded from nsft.sbmu.ac.ir on 2026-07-02 ]

olnl 218 gluo g 4ax5 pgle alxo

‘“ﬂ—f/\ Qm‘ ‘W'“' )LQ-? A o)Ln..'Za ‘M" W JLM}

9. oakeoligisy Sloswi) p yd polio dimwli g gumds WL HT U Jligs 3,y Wil
S (S50 035 3O (o> Sluoguas

fdm Lo 5“‘»\5[3 > ‘YQLQrL Ayl ‘Ydj)_la She b« \szl:;:_;)‘ Soyd e doe

ool ST o8l clasiomig pgle axly ( olde wolio g pole o) ol )5 (g7l ¢ Jguns o0iun 55 -
mohammadali_khosravi66@yahoo.com : g 2SIl Ceny

Slidzs g pgke asly codlol oljT olKls ( slié mylio 5 pake caSails Sié mlio 5 pole 09,5 Loliwl -¥

Slids g pale oty (oDl ol3T ol8isls «(55,5LaS ¢y gumnl 5lSa 0,5 JLoliwl -Y

el 33T ORI a3 gt oy ¢ lié mlio 5 pole 05,5 i) owlis S semidls -F

WVIEIVD : 5 pdy 2o ,b WIVIVY sedl o )b

°n

Gol> SIS (s 0,5 adei wallas ol Bacs el ouls plodil b Sigug B ras saiedsw (59, Slold Dlllas S g iyl
D9 HEALS G yae Bk 5l Jpame (> (5ndy 5 009 (Sl Wil 4 a2 b ol @l ) 5 00 Slig i, SloSiigng
3l U ot Sl onyd pglie (saiwlis 5 gl ST aliws 4 (PTCC 1608) 5515 wskealiszSY s gug y g S0
FA (b oo gl 95, s YO 5 ¥ °C slales 1 5,005 55, Fr Jsb 10 oSS (o slo S 5 PH o Sloos; 59, Lo,
W) s 6)9" @5& 41.»...:5 L LQJ}MMS wa 9 Q)L.\.:‘ W (S’L’))‘ d‘)] I l.: MLQA )Q aé.\LA MRS o8 .Ia.\.?us )é el
ULM..) UA_M: Lgd.._w‘ A.}B) R .39.3 r.AS d‘)] &9) L> MLM )é o ‘SJLvJ?J))) SS‘ULT U.JBL‘ALBJY 65[} J}Aam pH u‘).:.:.: :lb&élg
d=do a5 LushwligsY slay .acul 00,8 adgs ol e b duslie 1o (6508 sl cons S, S oskewlgiSY as sls
09958 e aals (L (g e (Sleonis (FIO) by sles )0 Siismgn 5 <8l Gaalil (Sligy ) abws & baJsles c bl
L;)‘J—Qi’ Js..‘o o ‘:Lerv Js...a.?u L,’_M.‘o ] w_x.'a “_i_i) s;,‘_.ﬁl.: 9y Lg)bg_s—“’“' )...JL_) Al @Lw}:))) 9 Q‘)] | BN B th_iu}ujf
P> ] d)ycuslas

St Sleosis a Slig i, 3 Jpame cnm G Sy 53, 2 slabamdle BB 5T ol g ons Sligsn, slacs 25l 35 S aorad
WS o0 S (IS e b Jgaze 10 Sidsmgn sbas xS

SIS oshiligiSY 25 pslhe (54l opnd ST S (50 05 s SsolS Mg

doNdo @

&S s Swl s Cl B L L pan JB e SLS S
dile S o i | LaSigg Sl L ol
5 Loy B —wllsns's )3 o)d poldo gar—lis
() oo )L IIgSYE
Slooogl,d 5l as Siigugy ol olge 4 (il 5
31 s ks o (nON dairy products) aiws b 3l Jol>
Slgs 15 B STgusn s 03550l 45 Consl 00 copes o bl
LSl g Sog8 glie cilran oD glgl julas « Slie
e 5l ol sloos,gl,d (Y A) 6,5 1,8 oolatwl 5,50
e soL8 5 60,1 slwos gl 8l 5 S (ol wiile

o Slas wive glopeil)ly S b SiSsg 2
Sl iy 009, Ay 00 D ygmo Ay g Bl Slass
DS 05,8 e gl Ol 5o SiSustedle
o5l S Lade a5 e L SiSgg py A (Db
T G2alS (o el s S 03 (o
by Gl 0 5 2z 2o 2lss 5 55 Jgrmls
o 6l s sl oLl oy (YY) 5,5 o L
L1 +7 olass 4 a0l loSigms p G2 oMl slo T
Sgms Jomames) 5 5o 5 o SL ol slcfuy -
> (prebiotics) LaS g, (F ) ol ails 54>


http://nsft.sbmu.ac.ir/article-1-1127-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-02 ]

HSes 5 S5 g detess [ punddS ST L Sligy s, b ¥

59 g 5l g 05l My ESIESS g poeie 5 LS L
ol ] (S Caols Lo a1 o Joku slis
9331 Oy an alin Lo ety )0 b SSang

= SYgame b g (V) (SUSD Guge p0 0aidd Slhg i,

ils () S355 6lie 5 (YA) o5 <l o(0Y) 6,0
o SSgmgn gl 2 (e 21 g 9B Lol ilons
G 5l Baca Eewl oais patie SIS iRe S 0
Oype 4 (G ekeasligiSY (Gleows; &5 Cenl (nl pol>
59058 gz IS loy e yo il 5 ends ldgy s,
058 b)) Jyame o sl Sy 59, O S
Ligygdige o
rslaligiSY (S gmg p Lo L (3L s0lo]
& ,9—0 4o (Lactobacillus casei PTCC 1608) g3l
5 ol slogiagyy Glojl HgenSIS 5l oplidod 5 all>
eeiS beone il A Ve 03 g ol B oln/ (et
Gae 4 YV °C sleos ,o (Merck Germany) sl MRS
W 4o ol (gdiged (o diod Jlsd el YY
Lulys Cod g i il mle MRS citS lame i oo
Syl alig 4 ol uag b IS5 35
90 (ke lax YO OC (slos ;o 4i85 V0 o 4 10+
i dighn Of doyo /) byl Jolome b al> pe 90 50
YY) ol
L LaSismgn Slisn, loSigmgn Slog i)
e plosl oyl Ll pf 5o 5 Ggandgal (oo Sl ool
(5 5! Sigma- Aldrich 8 ,5) sawalo 3l o5 ¥ lowl
national starch <5, %) &,3 pglie gaiwlii p, 5V
o alal ,hie O il e Ve v ay ool (LSSl
oS o5l G e oyl 551 )0 o o 51 ey
Ogibiwgar b Sl Jolowo o Lodea Lazes b Joloe
Fan U st by Le aids O S ay (011 g ,Ses
B0+ dn Jool> by lie (g gal JSid (6l 090
A o355 plidgel ao s <Y (55l &5 (585, yid e
e 5l eoliiwl L ocs awso, (W1« Merck oS ,0)
A 8385 ¥ Suway (IPM B¢+ Sy ) (ommmblise
S5 5 bate oy s S5 51 Sy el
BLE Vo 1) oS 1515 550 Jslone 4 Lo Jye
JEPNIRIEINEI N e JICERS S A

(e Slo—s g Lagraling oty n 5l (9% jlowm 5 (S8
Folses adex 5l po s 5l (orrug 88 g 2o
4 Vg g9 ol alises gl Lol FaiS G pas
@i Slge 4 SYgamme cnl hos (lpli g o0 Lot
Dot ) sodeo L Wilgs oo (functional foods) | Xles
aS L ol 5 (V=9) sl asls a sl coodlw maw
e a4y golB g e 5l Jol> slood gl B )0 e STSsmg
pos ez g Wosygld ul sl Lo (355 (sdae
o, Y game (ol ol ol Gl g pass anl,d o9y
adiBee GlacSuST (Y-V0) 0o ugwomo iST g
ol 3 LacsSismg n (Sleoosy (lidl sl Slag )
(A=Y )slas 8 18 solaiwl 050 DY gaze

31 = Ols—e 4 (Microencapsulation) Sliig
3y sladsbe o318 Gdss 5l el ke aosed 5
29859, (lede ;0 wdolS gy 5l Gl Lawg ous;
S Lo 3l o] 0,8 SIS 5 0,5 jpamme ke 4
i Lyl d )0 LacSiigng p (Sleoss) ool gams 5o
O LaSiigmgn (A ) OY) ol e alidl asxe
ol (e SYgame o 33T 5 0ad Gligis, &9
d(V0) 5 (V) 005  ywo (0 YY) el 1 e s6loods
Fole (uw ((VA) (s «(VY) OIS o(VF) 00550 puds
Lo s jws g Lmoge ST (¥ ) YY) e gs (VALY )
S35 Gl (TP YY) OB b p SV game (YY-Y0)
Y iy Y FY) s (YR 0 able o(YA) oL o(A)
ol 0uds (g5lwdncd baulyd ) oyl il ouiz oo
L5 FY) el aid § & e i)leS

Slsiiny 50 00 S Gy dm el L
Ll ad; LS 4 LacSigg n 9 SV slag SL
S O Y UV I PO RYY (|
sla s> 3l as el (linear heteropolysaccharide )

L g ol Sy sile - D gt e gl il y5SLsS
A aied )] goairs Sis slaasly dpusl g8 ol
FF XO) asloas Jate v 4y (505555 slaaign b
olol sl & plgies STl Sligsn, bl 5O F
oS ol 5 095 Ol 0T 95 (s I st s
0,5 o Ll vl oas aslis Slae jlxe Jog38l lgie
Sla sy 4 s oo |y Sl sl JguS (F YO 1)
by I3 (V) 0,5 aups (EXErusion) y5e 5weST g ¢ygumd ool


http://nsft.sbmu.ac.ir/article-1-1127-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-02 ]

A

PH ol s (12 1Y) Jsily uilal g (10 /Y) Sad (1))
au (VY o la) oyl (o o jlusliwl 3ol s350 o5
oS i pH 537 Weilheim - Jae) o pH olKiws (galiwg
4 Sre oS A (YY) 8 5 Lol (LJT Heydolph
03wzt (mads—w) NOvasina Axair AG oK ws aliwg
5011 slacSSgugp YO °C slws ;o (s (V) 0
o b il sihe o5 4 bl ok ayead Jldgy
\ ) -
AL 0 X) O giie S 5l S e 8 oS sk
il Sy Galig @ S3he )5 g SBIS D925
Lo g ool ay 8 5l a5 il bS5l 4
30 )0 5 (gndiue Lo TS .0l (35,5 «d5ogy ol Looap.a
59, Frooas a4 (Ol F sl g4z 0 Y0 5 F) Gl sles
o (5l
Fb o e Sl Slr e 055 (o 2L
SlaSLS sladsges o Sojgel ol 8l 51 a5 Ve el
@)l GU1 sles jo o Sjgo ]y (330 0,5 (sl
S £S5 e S S Sl eolitul b sl s s
UV SEWININ | S VR WL | PR G JAPPAIFY ~ R R I
‘_g‘)_: A )L»-A.ﬂ‘) AGY )l tj.uj..\ﬁb LSQOO).@.; u,al.w‘).t LQ:)LH.‘J
Sb s S e s (edl g sl ) kel g e e
(V)
51 oolanl L Lo ialey] o)k 2 sbol Judexs g 4y joxi
IS Y L (Bolas Sl )b LB o el ioles]
by 4 odsl Cass 2l o awlie .28 )5 ol
Sile s 5l eolaiwl b o SSls slaelsaiz (5,lel sl 0]
AL el o ) sl 5 ol SPSS2g
28,5 A ey 8
(FYve] P
aild JouaS 10 50 b Sigmg p cullad (o) 2
Selplie cdlsd 1 Loy L5 (s 0 55 lae
2 o0 gl oad Sligsay 5 35T (S GuskeliszsY
alie yloj Bae o ol31 g6 5l xaS 0ol Sligp, S5
oot by, oS b 0aS Job o o 5 0
Job a ey ralS asie ol U1y Jases pH
WJlio jobo ay (P <+/+0) 54 0l31 55 5l yiios (5,l0 e
S5ty S ooskenligSY B salonl Jobo 4 a5 Sl

Vo Saedn a5 YO e il 5l b JgueS (silulas
O Jsdoes Ly 00 T (glp JgmansS s oolicisl aido
AA) 0 6,100 F °C slod o g dacds duo s + /) digiy
QY

L JgumsS 50 0oLl plo 4y v 5 S dlaws (3 Lol
ol 5 a8 Ly ot ags sl JymS 51 25 )
Gled o aado Ve Saew Wee o/) Glaws 8L syl
Lois 5L 5 > JolS 55b & Lo J5uusS b s 035 o0 30
0315 2t JETMRS Luse 1 bag STl Lpupes 55 5]
6 N Fails ¥V °C clos o el FA Sie 4y 5 2ins
O8) Cdpiny Syeo LS5 Y 0 bag 2SL i yled ins
PV oSS e S ) s il slaws b yled sl
Bl 3 il Jsboe sl o 87 L1, S5 05
3loolawl L aa8o VO Sow 4y g 00,5 oaiSTy Yo +/)
033 m (Lol Funk Gerber o8, &) Segiwl olSiws
oolaiwl L o w0 o151 S ol a5 Lo 5SL b oo
Sygme holeds 0ads ;S5 bgy llas STMRS oo |
OY)ca s

g 4 D13 KL i J g’ g0l g SIS (o 2
Fox LleiS 5 b (Motic BA300) Juw) s ys oSasg S
G5 e Smw9 S 5 D3S Gl et (6l il (o
iy Lo JgnsS a8 o oolil (Leica DMLB Ju_s)
!, Leica Qwin 550 ;3 3ls 5 (6 pg—as 5JUT (galiwsg
A dlore ol Sl i, Bolal saiges VY -

2 LbSgngn Sy g (Sdgbio Ccallad o)y
Lol iU s laio 4 o g’ S50

oSy (Samg n sla s Sh Splie colid
oo Sligy s, 5 (VIOX V- cfuml )oljl & o a0 5518

Lme ol La 00 3 alflaz job 4y (Y/0X ) +"cfulg )
e 6 F ale S ¥V °C clas o sl MRS s
Sl FA Soe @ digad o (gl ciS laoe pH ol o
Sleodsy (s pebiie a8 S 8 0ol 85
AL Jodoe Lo JsaoS Loy U210 loSSsmg 2
SLaSSgmgn peiis 9yl g Wad auSd land

2 5 plowil oy ol;]
osliiwl by oSS (5330 05 1505 (S3%0 0,5 (GAndS
(YY) &8 saialis o YVIA) S5 o angs Slge o)
Ot LLYA) (29, LI7I0) &y oy 3 535
S VA O yanl Coyls o V) % S 350 (. +19)


http://nsft.sbmu.ac.ir/article-1-1127-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-02 ]

HSes 5 S5 g detess [ punddS ST L Sligy s, b £y

Sie 55 G3l> SLSLS pw> Sb,l i ome (25
C"L“" ol 00l oolo u.»...vLo.v ¥ Js».\.? BN 4_5)‘44‘1 J}b B
Cbl g S5, (b jo (gl e Dol aS wes o LS

P>+ 1-0) 0t Jol> s5i0 )5

el FA G 50 e MRS s e PH @l i ) Jou
TV °C les o 5, IS ails 5

S oskeligsY T NNTL obey | el
odd Sligys, sl S35

sE -\ gE )\ @,
OIAE -/ OIVE <\ O\
OIE-/) FIAL Y ©" ¢
OIVENY FIYE N0 @ ye
o /) £+ Y @y
fa% -y YIAE « /) 0.
FIVE Y vISE VA @A

Akt e Gl olt ST a5 Kk Jgaz slael
59 k')_f.'»la u)—“j u..:L..J = Wloas eals UL...\ b g.éj):> Las u_'>5.|a...u-$‘-

s I see M K0S LP <40 gl

oS 5 658 Sy S g ) S
FoX bS5 b (G55 GoskenlisiSY (g5l>

o el Y 0g0> il s O @ # 511, e PH o
el A 0305 ol31 5515 oskeaslisiSY (gl oolog ol Lol
.Ojg

L osalie :la g (5 ,0Lb JSb g 0jluil cpuuns
5375 Loy 45 (1 JS0) ol 5l (55 Sy San
3l ool wl L JomuoS (gatged V) (11 Silo Jhad aiin
A dlore eg, S VYo £ Y/ dg0> (6 pgeas 5JLT

P PH Sl 16,5055 (b 3R p,5 PH - Ol s
¥ sz 5 59, B ae 4 ¥ OC los o (55l sk
Jsb 15 anlts sladiisns PH .l s asls i
o5 S 535 Tl o sl PH 55 e 5 eSS
P53l i oad Gl iy (S GealenligSY b (550
g2 331 S50 a4 (S usbesligiTY b osd el 500
595 Y 5ham o5 (S5 usbesligiSY (sl PH (Jle (61,
Segmgn Gl a5 Il )0 e, B0 4 (5l
S £ 30 SIS 59y Tr 5l o (S oad Slag
ey O/OA &, pH

P 30 0 Sligs 31y 9 0T (slogs 5L Silosws
Slsoas; , 1 F°C 4Y0C sloes ,3l5 1620
59, ¥ b bl g ead Gligyn, (SIS GushealissY
o=l Gammslie bl ol ools (Lid ¥ IS o (6,10 S
B (oS (b o Sl 3L 5 A s lges
59l S3LS (woliwligiSY Slsoa sy 0g— ala>de
2 50, Bl e e )5 0 00l Slis
(Jol> slaaisl 4 axgi b sl oas ools L ¥ Jgu
Pl S Slenij oad Slag i, (I GeokeabsSY
P <10 ols ylis ol o L anlie

¥OC Glod 1o )l 3s, Fr (b s3he o8 PH Sl ¥ Jour

ST (B oskenligiSY o Glbgy sy (S35 wabeasligiSY aals 395
gt o)\ sE g% )\ @,

OIVE +JY 00 <\ st )\ ®ry.
BIAE Y OAYE <NA gE o)\ ©%y.
OIOAE < \Y OIAAE < IYY g% )\ ©y.
OIDAE ] OIAAE - /¥ sE )\ ©¢.

e e Bl S5 an o Kile o Jsaz ol

A5l o e B K0S, LP <o /o0 mhan 40 Sils 03] bl s cloas eols lis calises gy b aS > glaw


http://nsft.sbmu.ac.ir/article-1-1127-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-02 ]

et WAY e ) oyl piin Jlo ol (e plio g 035 pole aloxe

¥oC 5 YOUC slales ;5 (5,105 35, ¥r (b oads (liigy i 5 93T slosSiigmg n Sloos; ¥ Jguar
(cfulg) 335 wolewlgzsy

Yo°C olj YO°C ooy iy, £°C of;1 FOC ouss Sligy s, Gs) oo
(0% </ )xy- " (0% -/\)xy- " (0% </ )xy- " (0% - /\)xy- " L@
oIV < v)xy* (5x )%y " (V£ - iv)xy Y (YNE -i¥)xy- y. 0"
((AERTNIE (OIAE < ¥)xy A (Yot -/n)xy.° (0% - ¥)xy - y.©"
(*NE -x)xy T (YvE )y Y (1 - ¥)xy T (/5% /1)yt v @
(Y5 - v)xy T (o6 - ¥)xy -7 (F - y)xy " (s15% <)Xy - £.@

s [l Bl sl S5 an .Sk Jga slasl
Wyl e e S SaS LP <o /00 o j0 Sils fygel bl il oads sols lis cilidee Bgye b a5 >glait

S5 sihe p)S (o bl B Jgu

VA V-A V-A V-A

YIvY IS AN VIV A
YYD YIOF Y - Y/ B
YIYS viot Y NE C

(20l2) (S opbaslssTSY (g0 30 p)5 Coonds Glbgasny (il SupbaslsTY L S5h0 5 B o 5T G GuplaslsiTY L s500 0,5 A

0| &
(P0) 5 )lags sles
SIS o LSy
o [ 195! £i5 maledanns
THAYC §0C g P

sit Sty 0T e shedaanY

1.000E12

1.000E11-]

1.000E107]

1.000E9+]

1.000E8]

1 10000000

Gay) 5 M55 ey S

FOC 5 Y0 °C slos 99,0 (55l 59, T (b e )5y 0ad Glaguiny 5 O3] (G0 upbewols Y (0l i, ¥ S

-x e
ul_fogf 4_1..«.‘> )| lbé)_a )| (=9 )_....3 as l}u] )I ..L..)la (_gl_éoo)sbd )| as Lssl.ﬁ‘.\.c o l&tj.u}uaf as L>Q—| )|
Jros e S aliz gyl Lol (BaiuS G as o=l sl oo y0sd (gde S an caiis (g ,d
) e u.u.m 44‘9."55 FESON-RV-Y ‘5>LA.C 600[.@ & LY k_ioS ‘u.o.al_v tf‘] u_JLnﬁ 9 )_..o.')u .x_..>1)$ Og>g pAs ‘Libo.))s‘)é

DSl anbls  edl Comdg dgup U Wl oo Sligyiny anld iyl iS5 5 0k, Ll

aslo UYM U‘—" 9 L‘bu_{.u}:.»ﬁ); ‘SJLccdq) O (R


http://nsft.sbmu.ac.ir/article-1-1127-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-02 ]

HSes 5 S5 g detess [ punddS ST L Sligy s, b £t

o)L ¢ Truelstrup (Y 0)ais—is oose (ol bul i
czge yoghe ) 5l S lagnS 45 WS 5155
(10) wigd go slié slye Cdl s i

3 PH Sl 165 (b 3% p,5 PH ol s
e olayl 5e, Feoae 40 ¥ °C gles 5o (6l Jsb
Sl yob & oad Slag i) las 5SLPH Sl s
L ol e (g5—50 p,—5 PH 05— Sl el 5l 5 eS
BIBA ay (5555 5, o 5l oy ST (55157 aslenslignsy
om0t Gl ) Ssmgn sy a5 J 50 )
OSoe 45 sy BIAA 4y (G500 0,57 55 (5,55 35, B
Oz g Sdaie Sl iz o oS s a4
poamedS” LT gy b 5l Lac sl (o5Luol;]
5 S S el sai b (F )il oad Slbes,
SLin ) slee S (Sdpbie cullad o 5o Jelse
L .(YA) cwl aloill cany gojlail cY gama jo ool
slocdplio gjlwslil wluill gy gojlal (il
Gde Slye iz g JooS 21 loe STl ol
LosSisngn (2955 Goled (TA)S 15 o0 )90 S
5 At 05 Lo JymnS 515 10 laSigmy 45 8l lis
oais Lo gy, olaws rals cel Jlig iy, aul,d
Sldig i, 45 WS 518 50 o], Sen g Sultana .ol
shass palS oo peedS Sl L loSiigng
OF) 55 o bas Sy

P 39 00y SLisgs 315 9 0151 sl s yiSL Sloows
5 pemelS ST (55 uslenslignSY (liigy s 15 0
59 ¥ sl ) olo e ralS o3 polie gaulis
U5 ols Las YAC 4 FOC slales jo o 4 (5,005
Sloosi; ¥°C (clas 1o 45 (g yols dy (P <[+ ) (¥
Fo )l 5l o0t (Glaga iy (G35 oskensligtSY
bos o alin LSl b (S35 GoslenbgsSY 5l i )
5 o 00 Slag iy g ol5T slas iSL sl o4 YOC
YIAY 5 Ao s ds ¥°C (sload o (5,0t 55, ¥+
5o o,Ken g Sultana .assls las rals o W S
olasy cwlo o Slig i, a5 Wis S o) Voo e Jlo
¥ LalS (V) aas o Linlidl | 35LS eskealigisy
Lo ogkiligiSY Lo iSL slass o o )W S
G35 0 °C sled 5o ()l 3l o igle s o S
aS 00s S )38 58 ) Ken g dmles (V) ool
il el (i )0 Lol ligiSY (Gllg )

miS e pH o zals (V Jgo) ol las pH @l oss
)';_QS W) gs’l'““’ﬁ"l") é)ls uﬂﬁl**"L’ﬁ‘Sy Lg‘)‘f é"L‘ MRS
o 45 laj g ol il ey e o ol 5 5]
Gy be PH ool Glig 5, slas 251 b ol onpiss
5l i )l s yob 4 wies alS sasie e 4
RWEEHJ SIS [0 S (0 SR A PRSI P
Splie slacdld 5 sl ce yw b JowS Slog 3,
pH QM_Q,[_{ EEE USRS NY. Ny u».a:l—f ‘) L“‘—i*-’ﬁ-'-’ﬁf
A Comd $FEYsb Gloy oo o g ST by Laoxs

gSultana alie b ,0 (YA) 0,5 0 &y90 o5l 48
Glm O a5l pH 2als oley Yoo e Jle o o Sen
S ookl g Goslidgaul ol by
oS celw Yo agas el ST L oals Slivgs 3,
S YT ULpH als 5o o) 5 alas (VF) 20,5
Gl celw 00 ) oad Slbigr sy slo uslenbigsY
Gy a8 a8l o oL g Larisch .(YA) oo S
b alie 5 1, PH (58lST oo (e o 5 ek iy
o ki a5 WS 51T byl ans e il 1Y S5 g
SVl g 5 oy JUES g a5 5050

(FA) ol 38 51 e Lase b JgunsS
(6395 Sy S 0aalinn b JgusS (03101 5 JSCI
2,3 pglie (saiwlis b pundS Sl gl )3 a8 ols olis
J5 ol plSin oS g3l () JS5) aizs (55,5
Algs oo )3 palie gaiwlis jgax aS ol (g, (g8l
BT JomasS o Seipans i Sl osdle
slodssS ol (ke (V) widn d9ge | el
VYo £ YT sgoc> & polie gainlis 3 mumdS iyl
20 A4S 05 (49,50 0 50 alul (pl e ol dule ieg S
9> S Gl (B lawgi ol (31S gl b anslie
S 055 5y S5y S8 O ) el 05y e Lo
OO 5955 9 009 5 ST (mized S (o0 Sbnl SIS
5 95350 Jgaze Sb )5 (508 Olsd Sl o JgenS
WS o S elr li esle p3 ad (b o o
05155 b eanily S g8 Lo o JgenS ST (T T FA)
Ol g adtl (2lds Slse 10 b SSgmg n lp (29> Lidlxe
G OF AAes oo b SSgmgn 35l Sl g9
Wl oo fog)See Vol 5SS Sl JganS Cewl ol
2 LSSy bi (RlBl cage s e gl 5


http://nsft.sbmu.ac.ir/article-1-1127-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-02 ]

o

5 F°C slales Ly 5500 2,5 (65l Jsb 5o Slosy i,
P <e/0)og o g YO °C
S 035 S3l> SSS (cax Db o (2U )
SIS walwligiSY 5l 00938l S ols Lis (F Jga)
P S S o> S SRy p 680 end Slbe i,
a2 0 b g P>/ 0) el il (5 )b sxo mlas
b 50 (S i Sl 03,85 (6t ladiges 51 SG
b )3 (eoab 2 5 39 095 adiged aen 23 5 )
S S Sladiges 3| G g jo o alasde (5,10 SS

aS aes e s Giegin ol sleaidl sgeme jo
J=B b o wlgi e (S35 uskesligSY Slog )
OB gy S e S 0 1) ol Slesns; (glaba>dle
odd Sllig iy sl mSL olaws gleotis a5 (5,9 4
il Slea slesjlabinl v 5o 6l 59, T 5l o
S S & Ssmgn S ASL gl b asdlhas ol 5o
ol el 1SS S5l 4 (g5 0, il
Sl e S0t b Sangn 5 00 S e LSS
Obts hagim (nl omized WSS 18 ()l g les
il 3 slesliwl Ly (g5 p,5 aiile Y game ols
Bl b Ssng n Sln el s Wil o SLis 5,
@S el odd Glhgi i) (Sdgmgn slasSh o958
PS5 o> AUl 0gd oo (650005 0598 Jobo 5o sl g
sty S ey (958 o5 o oL ke
3 Jgaze Cdl g mab o5, (6l sine ;b o0
sl

‘Jj/) ALQMJLOJ/'C_Q.‘.”LO Py QL.SJlS 9 QY}L....A )\
s e liniiniy mple doly oMl ] oSl

Bgdbes (S19,08 ey cnl el )3 (5 e

e References

1. Fuller R. Probiotics in man and animals. J Appl
Bacteriol 1989; 66: 365-78.

2. Aragon Alegro LC, Alegro JHA, Cardarelli HR,
Chiu MC, Saad SMI. Potentially probiotic and
symbiotic chocolate mousse. LWT-Food Sci
Technol 2007; 40: 669-75.

3. Adams MR, Safety of industrial lactic acid
bacteria. J Biotechnol 1999; 68: 171-8.

ol 00 =Y +°C slod ,o 5, (b oyl Sleoss;
5 oasibe 0y sl xSy fiden «gi0 5 55 .(VA)
o g 553 polis (4l b ol Sl sy

A.u)y
3 eS B am (LS akmligiSY Lo iy
GeSo3l 100 syre oyS A s (V A) aiies les A
Sleoasy o (V ISi) ojlyo gaz 0 a S QT 3ad
2 S Josle S g aal 38 3T 5315 GuglenligiSY
i Lagg iSLs slass jalS ol Jobo 5o
Slgo 35 (BLS Do ;o aF CnVl sles jo (5l
WJlo (rl b es oo &) (Jobo S e plonilyw w5 35
Ogilimgas 53,5 byl (lej )0 (SHlSe slo s
P Rl By A (imed g S3Re )5 5 (29,50
S5 ge ol @bl wsd oo e 2L SL sla Jobu slass
By asy aily osllaels Lyl 5 s Las oSL Sleons; oS
ohsim b L asdl ol el 6l sles 5 ol
oo Sdmslie L(Y) o)l ccillas o] ISen 4 Nebesny
Dol (7 Joaz) 650055 oo 3l 59, T2 B Y+ Sloos
5 35T Lo ushasbigiSY (o (P <10 0) (5l oine
gy sladshe codle 4 .ab oaalive ol Slig )
&l 5 Ysb lej an T OC (6l sled 50 w0ns
5T sl sk Lol ety S a8 [ S S
Ol 09 (oo LS JSems 53 aad SLSL als
JFC o lagS sl 1o Ssmyy slas,mSLy aisls
Y0 °C 5, slos L amaglin o gty Slaows;
Glos a5 09 o alaxde g, ol o Jlo 5
LacSgng . (slooasy ;o GRS 8l Jale o (s e
oy & omlS DLl y3 (555 uskligSY (285 o
Slooasy il ool Sldier oy &3 aglie gaiwlis
G 09 e odalie o] Cdl> 4 Cas (5 s

4. Sabikhi L, kapila S. Resistance of Microencapsulated
Lactobacillus acidophilus LAl to Processing
Treatments and Simulated Gut Conditions. Food
Bioprocess Technol 2007; 3: 586-93.

5. Capela P, Hay TKC, Shah NP. Effect of
cryoprotectants, prebiotics and microencapsulation
on survival of probiotic organisms in yoghurt and


http://nsft.sbmu.ac.ir/article-1-1127-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-02 ]

Sed g Sb5j sgpmi dedae L pundS ST Sligy s, w56 \f2

freeze-dried yoghurt. Food Res Int 2006; 39: 203-
11

6. Schrezenmeir J, de Vrese M. Probiotics, prebiotics, and

symbiotic approaching a definition. Am J Clin Nutr
2001; 77: 361-64.

. Nebesny E, Zyzelewicz D, Motyl I, Libudzisz Z.

Dark chocolates supplemented with Lactobacillus
strains. Eur Food Res Technol 2006; 225: 33-42.

8. Weinbreck F, Bodnar I, Marco M. Can encapsulation

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

lengthen the shelf-life of probiotic bacteria in dry
products. IntJ Food Microbiol 2009; 136: 364-7.

Muthukumarasamy P, Holley RA. Microbiological
and sensory quality of dry fermented sausages
containing alginate-microencapsulated
Lactobacillus reuteri. Int J Food Microbiol 2006;
111: 164-9.

Espinoza Y, Gallardo-Navarro Y. Non-dairy probiotic
products. Food Microbiol 2010; 27: 1-11.

Kailasapathy K. Microencapsulation of probiotic
bacteria: technology and potential applications.
Ciim Curr Iss Intest Microbiol 2002; 3: 39-48.

Krasaekoopt W, Bhandari B, Deeth H. Evaluation of
encapsulation technique of probiotic for yoghurt. Int
Dairy J 2003; 13: 3-13.

Sultana K, Godward G, Reynolds N,
Arumugaswamy R, Peiris P, Kailasapathy K.
Encapsulation of probiotic bacteria with alginate-
starch and evaluation of survival in simulated
gastrointestinal conditions and in yoghurt. Int J
Food Microbiol 2000; 62: 47-55.

Sheu TY, Marshall RT, Heymann H. Improving
survival of culture bacteria in frozen desserts by
Micro entrapment. J Dairy Sci 1993; 76: 1902-7.

Truelstrup-Hansen L, Allan-Wojtas P, Jin YL,
Paulson AT. Survival of ca-alginate
microencapsulated Bifidobacterium spp. in milk and
simulated gastrointestinal conditions. Food Microbiol
2002; 19: 35-45.

Sheu TY, Marshall RT. Microencapsulation of
Lactobacilli in calcium alginate gels. J Food Sci
1993; 54: 557-61.

Possemiers S, Marazorati M, Verstraete W, Van de
Wiele T. Bacteria and chocolate: a successful
combination for probiotic delivery. Int J Food
Microbiol 2009; 141: 97-103.

Homayouni A, Ehsani MR, Azizi A, Yarmand MS,
Razavi SH. Effect of microencapsulation and
resistant starch on the probiotic survival and
sensory properties of synbiotic ice cream . Food
Chem 2008; 111: 50-5

Khalil AH, Mansour EH. Alginate encapsulated
bifidobacteria survival in mayonnaise. J Food Sci
1998; 63 (4): 702-5.

20. Mohammadi N, Ahari H, Fahimdanesh M, Zanjani
MAK, Anvar A, Shokri E. Survival of alginate-
prebiotic microencapsulated Lactobacillus
acidophilus in mayonnaise sauce. Iranian J Vet Med
2012; 6(4): 259-264.

21. Muthukumarasamy P, Holley RA. Microbiological
and sensory quality of dry fermented sausages
containing alginate-microencapsulated
Lactobacillus reuteri. Int J Food Microbiol 2006;
111(2): 164-9.

22. Ammor MS, Mayo B. Selection criteria for lactic
acid bacteria to be used as functional starter cultures
in dry sausage production: An update. Meat Sci
2007; 76(1): 138-46.

23. Sheehan VM, Ross P, Fitzgerald GF. Assessing the
acid tolerance and the technological robustness of
probiotic cultures for fortification in fruit juices.
Innov Food Sci Emerg 2007; 8(2): 279-84.

24. Luckow T, Delahunty C. Which juice is ‘healthier’?
a consumer study of probiotic non-dairy juice
drinks. Food Qual Prefer 2004; 15(7-8): 751-9.

25. Yoon KY, Woodams EE, Hang YD. Probiotication
of tomato juice by lactic acid bacteria. J Microbiol
2004; 42(4): 315-8.

26. Charalampopoulos D, Pandiella SS, Webb C.
Growth studies of potentially probiotic lactic acid
bacteria in cereal-based substrates. J Appl
Microbiol 2002; 92(5): 851-9.

27. Helland MH, Wicklund T, Narvhus JA. Growth and
metabolism of selected strains of probiotic bacteria,
in maize porridge with added malted barley. Int J
Food Microbiol 2004; 91(3): 305-13.

28. Altamirano-Fortoul R, Moreno-Terrazas R,
Quezada-Gallo A, Rosell CM. Viability of some
probiotic coatings in bread and its effect on the
crust mechanical properties. Food Hydrocoll 2012;
29(1): 166-74.

29. Riebroy S, Benjakul S, Visessanguan W, Tanaka
M. Effect of iced storage of bigeye snapper
(Priacanthus tayenus) on the chemical composition,
properties and acceptability of Som-fug, a
fermented Thai fish mince. Food Chem 2007;
102(1): 270-80.

30. Thapa N, Pal J, Tamang J. Microbial diversity in
Ngari, Hentak and Tungtap, fermented fish products
of north-east India. World J Microb Biot 2004,
20(6): 599-607.

31. Heenan CN, Adams MC, Hosken RW, Fleet GH.
Survival and sensory acceptability of probiotic
microorganisms in a nonfermented frozen
vegetarian dessert. LWT - Food Sci Technol 2004;
37(4): 461-6.

32. Zomorodi S, Asl AK, Rohani SMR, Miraghaei S.
Survival of Lactobacillus casei, Lactobacillus
plantarum and Bifidobacterium bifidum in free and


http://nsft.sbmu.ac.ir/article-1-1127-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-02 ]

Tv

microencapsulated forms on Iranian white cheese
produced by ultrafiltration. Int J Dairy Technol
2011; 64(1): 84-91.

33. Mokarram RR, Mortazavi SA, Najafi MBH
Shahidi F. The influence of multi stage alginate
coating on survivability of potential probiotic
bacteria in simulated gastric and intestinal juice.
Food Res Int 2009; 42: 1040-5.

34. Fahimdanesh M, Mohammadi N, Ahari H, Zanjani
MAK, Hargalani FZ, Behrouznasab K. Effect of
microencapsulation plus resistant starch on survival
of Lactobacillus casei and Bifidobacterium bifidum
in mayonnaise sauce. Afr J Microbiol Res 2012;
6(40): 6853-6858.

35. Allan-Wojtas P, Hansen LT, Paulson AT.
Microstructural studies of probiotic bacteria-loaded
alginate microcapsules using standard electron
microscopy techniques and anhydrous fixation.
LWT-Food Sci Technol 2008; 41:101-8.

36. Krasaekoopt W, Bhandari B, Deeth, H. The
influence of coating materials on some properties of
alginate beads and survivability of
microencapsulated probiotic bacteria. Int Dairy J
2004; 14: 737-43.

37. Institute of Standards and Industrial Research of
Iran,Biscuit- specifications and test methods. ISIRI
no 37. 6rd revision, Karaj: ISIRI; 2009 [in Persian].

38. Larisch BC, Poncelet D, Champagne CP, Neufeld
RJ. Microencapsulation of Lactococcus lactis
subsp. cremoris. J Microencap 1994; 11: 189-95.

39. Arnaud JP, Lacroix C, Choplin L. Effect of
agitation rate on cell release rate and metabolism
during continuous fermentation with entrapped
growing. Biotechnol Tech 1992; 6: 265-70.

40. Marshall VM, Tamime AY. Starter cultures
employed in the manufacture of biofermented
milks. Int Dairy J 1997; 50: 35-9.


http://nsft.sbmu.ac.ir/article-1-1127-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-02 ]

Iranian Journal of Nutrition Sciences & Food Technology 48
Vol. 8, No. 1, Spring 2013

Effect of microencapsulation with calcium alginate and resistant maize starch on
survival of Lactobacillus casei and sensory properties of cream-filled cake

Khosravi Zanjani MA™ , Ghiasi Tarzi B?, Sharifan A% Bakhoda H*® , Mohammadi N*

1-*Corresponding Athur: M.Sc. in Food Science & Technology, Science and Research Branch, Islamic Azad University, Tehran,
Iran .Email: mohammadali_khosravi66@yahoo.com

2-Assistant prof, Dept. of Food Science and Technology, Faculty of Agriculture, Science and Research Branch, Islamic Azad
University, Tehran, Iran.

3- Assistant prof, Dept. of Agricultural Mechanization, Faculty of Agriculture, Science and Research Branch, Islamic Azad
University, Tehran, Iran.

4-Department of Food Science and Technology, Shahr-e-Qods Branch, Islamic Azad University, Tehran, Iran.

Received 11 Jun, 2012 Accepted 15 Sept, 2012

Background and Objective: Investigations have shown benefits effects of probiotics. The purpose of this study was
to develop a microencapsulated probioticproduct based on cream-filled cake and determine its sensory charactersitics
and acceptability by consumers.

Material and Methods: Lactobacillus casei PTCC 1608 was encapsulated with calcium alginate and resistant maize
starch beads and used to prepare a cream-filled cake. A control cake sample was prepared using ordinary,
freeLactobacillus casei PTCC 1608. Bacterial survival, pH and sensory characteristics of the experiomental and
control cake samples were compared during 40 days of storage at 4°Cand 25°C. In addition, acidification kinetics in
the 2 samples, over a period of 48 hours, after inoculation in an MRS broth (de Man-Rogasa-Sharpe) was

dtermined.The size and shape of the microcapsules were determined by optical microscopy.

Results: pH changes in the microencapsulated cake were less during storage. Furthermore, in the encapsulated cake

the amount of acid produced was lower than that of the free culture. Survival of the bacteria was hihgher in the cake
sample prepared with encapsulated bacteria due to protection of cells by microencapsulation. Survival of the
probiotics was better at the lower temperature (4 °C).Finally, addition of probiotic cultures, whether in the free or
encapsulated state, did not significantly affect texture, colour, flavour or after-taste of the product during
storage(p>0.05).

Conclusion: The free and encapsulated probiotic bacteria do not substantially alter the overall sensory characteristics
of a cream-filled cake. However, microencapsulation helps to enhance the survival of probiotic bacteria in the
product during storage.

Keywords: Microencapsulation, Cream-filled cake, Calcium alginate, Resistant maize starch, L.casei
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