Archiveof SID

ulx‘ )an E) ‘5!'))‘.5 C)ht'.‘.f QLAJ’U”“” J @&A}}:—&G ML&LOJ.}
(VFAF) YA —VAY amis B o let e s

Sxo el Ll 9 Canglio g Ogliie AL ol 31 1 Sl el ST
o obelgiY 49795 53

thjjte, JM)YJ‘;JW poe o) ‘y‘;é” EVEY ‘%E\JL»S‘)\M

g s o8l 6555l Sl (liE o 5 o sle 0y S il et S wi gl il o s sy 55 )

Kamalisarah@yahoo.com : s 5 S| Gy

BVR-PRSPE) & zils (g, slaS suails (2l mlo 5 e e 05,5 Lokl =¥

VAN gt C.",Ub

WA o ale Pl Rl

e 325 ol i i o 5 psle aSimyy sl -

AWAN o e sl (‘L:u\:

oS
Y g 53 Slos S sbay iyl Gisucedle S Ol Gl (S5 5SS a.é\ﬁu-f}.) e ay ond st
S5 5l ot Mg 1S Sl i) (b s S GGt el 58 o o3l K SBS 5 5 Ssline
5 PTCC 1608 558 ophenlisSY o 53 Glooki) 5 ady cubblB (5l o6l Lings cpl 5o 0,8 J15 s Llis
(Cichorium intybus & Heliantus tuberosus) caliss alS alis 51 odsul 5 sim 53 PTCC 1637 (o gu sioly (o sheasly 525V
0953 i alie SIE L 5 ) J S olatea pH= #/Y 5 (pH= /0 .F) ol Lol s 5o 2 &alosl s luslead odsnl s
adl s S ol Il a4 Lo Sl caslie 5wz, (5 el (ool g Lsbay 6 8L w53 S b 4 Slhan s S

Loalie LB 5 Loy esoww oddsn) 3 mam ) St Caslie a3l 5o solilead sl 5 es elS st

Lasls ijlf

com Al ey SV (S WS (5 S s 1S slae Sl

LS, (Wang, 2009) cul (b Ks5ms, L)
B T | NPT 5. SN TYORLY
4 Gy 5 &S 035 0k 5 055N SLaasEls S
9039, g9 5w Dol dap ke OIS Bl
(Vernazza et al., 2006a) % s ol 5 Shee i
bl Gl OV pame 5 LSS50, 5l ealaz
om0 beslE) shaw (2alS JSae
5 SBs 2S5 I8 Ib s Jpame O e
5 SL S sy RIB Eel 5 e Sl ol
& (Crittenden, 1999) %,0 0 55 i,l,S o&Kews
Wb S » cute S5l CulSs Gt Olidos
las 5 b o WL SUIL S sl gl s

do o
Sl JsS @.3{3& o G U sl |
Ol LSS m sl 2LE e 4 425 Ly b
4 e (golaw 252y pas f@‘:‘“ & 6J.§\“w Jole
e oS oliea LSS me, O el
San b S s S ok Sl i s aessal b
Gibson et ) culanl, ol 3l el cute &I 51 s
S o S5 Sosms, (Wang, 2009 al., 2005
Lo S5 0ol ol i 5 oad ess bl by
.,\.ISL;A J\;u\ w)\}; o\gs'»’.wé L;uj_/g.w ))_Lﬁ ;ﬁj\:ﬁ
Sas S oL S slaa S o kege [(Roberfroid, 2007)
oo b S 5 Slsads el s Sl K s

WWW.SID.ir



Archiveof SID
YA\

ol ol sd mly dde il e b 5 A&l
Sheas plgadd pdsul Closas s 4 Gy
N odsnl g1l b b ol asglis 5 o 25 e scanm
2 osline s Sas b sl plsl 5l ol mli
Jseme sl GLPH 4 oshesb oSN sw 50 Cuoylie

23 S L o] alie 5 sans

L9, g olge
s e e 038 ) o sl )

St sbe s 5 ose SDL Sl 2 5 aisie L35 funyie
Mol 3 v ol b bosz o So i Gl hatany i ol
Sllas all Gl U ae Sas 5l G 5 sad At
(S sy 3 e Woad ol (A VAT s ol 3
2ol a ki OLal YL e s s Shse
3 el e glie 5l bsli ens s > ead 2 SIS
ol Jolis 4 ssken Vooppm clle 4 ki O
Fo s ay Jols Lol .,\;a; solazal oz (glosg A5l 3
Jos el b wf 3 A=2-C glos o aids
ks b ojlas 55 S Glo Sl e as el o5
rnedS 0S5 pad J loe 5l bl | o )lae ¢ il s pH
Jolome 5l L a2 sl VoY spus 4 O-F 5 /0
A4 4 ojlae pH 5 a8 solawad Ve K and sl
G4 £ C s 5 cele YT S & PRSI W
S ool § Jolo gy oK1 03 5 S5 gy b a
2l 5 plwdl gy s e N ces , slo e
95 S jied el 5 endSunSou (3558 Ao o i
oS e S Yo sp0m 1yl b s adar o jlas o sl
£.°C los 5o was o 5 0af p SAS a6yl 4 Jle
KS a Jwd oy S5 s dj&) 35 VOV S 4
o Jadas o&as 3 sl b o S cos Slo
las bl Jes V2 C Gl L (as > L5000 s
oleoalls shten oz sile, FY 4 LSS 5 5 sas ol
o)l s eals Gy Il Sl eslaad b snl e
0353 748 JUI N\ 4 A s 4y 002 iy o jlas 4 ki
Y Sdet gy S pntsns ¢l Jols gl g
23 5 e s OT}\,\’.}}MDJ\JJ\JE F°C eles o 3,
W 5 S 30°C ey 3 55, F Sodesy sl ot O gy
40 PCRS TNy ] oLl Lo sad Sas Com)y

0 oyl ¥ Alq‘o\ﬂ\#}&.))\s oblE Slidss aslialegs

3 o gl Sl 3 el sl S 5 o
Pan et ) colawzls ol Ll o 4 Sosus 5 bt ow
Charalampopoulos et Brink et al., 2006 <@l., 2009
(Wang et al., 1999 Michida et al., 2006 <al., 2003

2o Sl S Bl 5o G el sl
gl ol 31 dlan 1l 3,00 S grg o 3 Ses
03 9 ek Al Azl 6.’;)\; i S5 e el Ll i 4
Dl ol 3 olg Jsame Gl i G20 K15 s
Sy OVsame iy .(Saarela et al., 2003)
Tugland & ) azes Jsu) oS, 3 ol ool
2 s osba sl bl 3 (Meyer, 2002
3 Glasseme 5 Xpd o il AL £ YF e s
Sbdisy b 5585, 4D 5l pbaslll 5 S
oy i glegl o &S wn (YD)
Holownia €t ) 5,15 ;s> A\ —=Y) Kse L $,88-D
ool ol s el £l sl saes mlie al., 2010
S5 sweme o (Cichorium intybus)  ..\S
(Kaur & Gupta, 2002) .| (Heliantus tuberosus)
S A8 o Al 5050 Djgon el S olE ol s
s sl el clis 5 02p Ao Aty bl
et oSl 5L e gl 5 ol lle , S
2 53 oS elde 50 A e i Cel UB 00
d,m@%go&i&&ff)\f@b-)a‘)ﬁxﬁ,b&
> (Fazaeli et al., 2009) s, o Sl sla 3 5 4
Sol> p2 e sad (gl Az, LAl
Ol 4 oo Cuglie 5 s Ao b lacS 5
Lol 5 OBl asle caliel Ll s ple , Sas
i 3 oS (22358 5 anm L) ol Ol 5 s e ol
Maetal., Pua & Davey, 2010) 5 § ceS S ¢l 5l
(2011
2 0lessES Gl s O slaial 5 bl 4 i L
s 5 S wibe olaS OV pame cuS
2odle oSl 5le, ki dia ssladl ¢l 5 5y
(s 5 Gionp el Shss asle el #losadl
M rae 5 e s Sl S5l cbls
088 a5 ld (Jab 5 ol sl
o ke 5l Gl saeuS 5 A sd 5 olulis sl
e 53 bS5 cal Ol s 5 0 0als w8

WWW.SID.ir



Archlve of Sl D

c b O Al o sl )

K 03l s 3 (5,505
25 e S0 e Kas oole aoys s Soslul ¢,
5 dm s edd Saa VY 2 YC gl o (o sl 4 gl
5 w38 03 5 ks s IS ol 58
fﬁjaﬁgﬁb&ﬁfﬁwj\&z}oahwp

A Al Lo 5 Ayl el

5 S 5o slu
Gl b (S Sl 0,58 5o um w55 5o g0 51 50
008 et 3 S S ssy 5 al skl se 00-°C
03 asai adsl 05y p Jeols rusls
S sl g &S el Sl ) SIs a4 a3Y
& e (\YAQ) Slolg Leg (Cichorium intybus)
2548 5] 3’\*9 oSl Ldy s JJL'\ s 7lAael ey cnen
$os\ 5 oo SHL Slidew as) e 5o 5 4 Ol
b oodsnl onl Olosas g eas caS 5o, ol
O 5 5 b amlie 35 i o) Sleosas
solazal .,\,.,w‘ j\ ) &‘LA)'\ S Ja-\f BE)

258

,\Jg,.w\;\n

i 5 ot Lo

5 PTCC 1608 _555 LoshulisSN igm 5
35 3o PTCC 1637 gyl el Y
54 olpl gmio G L 5 b B (SIS S e 5l
De Man ) &l MRS S L 5o s b gl
oS am 5 s Jd (Rogosa & Sharp broth
Over ) wele \§ ¢S ag o, i ag &
MRS \emL 4 V--pUL ,lb& sbewS ) (night
YWC gl L ocele VF 5 sas il Ol
LD kgj\.:\fé\.&u;

Clobans S 5l Pl a0 Gl ey skl
ag Ohapg S osh Oy MRS bow (ol 4 5 s
Kimoto-Nira et al., Saarela et al., 2003) (g/L) .z
o8 G (2010
0/+ adw Ol (yeast nitrogen base) 0/- ek
Y/ Slawd 55,08 melugs (Na- acetatex3H,0)
(MgS0sxTH,O) +/Y 4 sesWW e (KoHPO4x3H,0)
e S ((NH3)CeHIO7) ¥/ o e 055055

RS TR A PV SO IR P

VAY

Balvardi et al., 2011) sl Cowss adsl clooss o3
.(Paseephol et al., 2007

IS Ola 5 S 5 S o50!

Seoslsw I Lhos 4 base 5o 2525 JS 48
wdd B3, Aae d Jeo )V oa bl s o Seslul sl
Al e O G a8 035330 70 58 e
o3> LB Sl e s #lo) bkse 4 JAN Ko sd e
b oode s Yo e 4 ¥ C Ol slam s biases
fa.nm 5 Job o j.aj.ajjﬁ...J oK 5 eolizel
SPE 5 il e 4 shien b (g Se5lul
.(Southgate, 1991) sz solaza

;Q:‘J.‘.B‘_g;aj.\}‘

Sekeedlas 2563 G 5l elal a8 (S5l sl
biase Jolme 3 e ¥ oo as ola] sl
25 8 Lol el Shdla 26 O jme 5l 1) Jue ¥
U0 G 4 5 eliy L8 soba L L bdy
e Ve 0 00l 5 344°C sles o 4d85 N0
b o) 5 wlol bdy 4 /F el maw OLGLL
s Xl 52 OVONM 3 Ld Culg Ho 5 Xad 3w U gles
A eolazl JS)K Shoaalial poie pmy Gl Ao
.Miller, 1995)

O 32 poedy 4253 Sl (e
Sheas gl nd sl ol e Sl
Gy el | U3 $I9 Med JS.u (S5 ML) e

.(Paseephol et al., 2007) .|

o sl lade aple

bl as Hlade 0 S WS 51 o\g o oo sl do s
(Lingyun et al., 2007) sl Cooy JSoham e S5l

o521 Jsla PH (58510

N+ dsho ol o sl sk pH 68050l sl
L Jsloe ol PH s 5 a2 4 hie OF Lo oo
Lopez-Molina et al., ) az s Se3lul zpH 5 sslizul
(2005

WWW.SID.ir



Archiveof SID

YAY

roe Job oo cele # 5 ¥ k) s (Density=OD
Voravuthikunchai et al., ) .z ¢, Se3lnl £+ +nm
(2006

bl S 5 a5
» bobass S 5 ] Jos 9 4 sl
Minitab 133l 5 L s bl G (ol Ll 2
A el sl e SN S sl
Mg s Shans S ps ¥ o Joe ol &
0 B/ X NY/0) pH qhae ¥ Ohaas S o
ol 5o o el s cell £ 5 Y o slaple
R R E P P S S IS W I o
55 Mstat-C )l 5 51 oSils amglis ], oz olsel
LSS aw 3l aesls L(p < +/+0) we ool LSD O}AJ‘T

ot oy

o 50l 15l Sl s> i

sl sl Olosas 5 Oole 5l s

BLE DL ;\...‘:-‘ BV )\M.A .(\ J).«\:-) .))\.) [ 9 M; )\g.g
odsul 5 s Dl S L35 Sedcee st
Sy o sul g ldde o iy @K@.Lﬁﬂ 3 skl

S TR | - ) o S0 FSOWIR | W]

0 oyl ¥ Alq‘o\ﬂ\#}&.))\s oblE Slidss aslialegs

Lss pH=F/Y) Y ML A+ m5 s (MnSOXH,0) - /0
(eSS

ol Loe 3 gy 2
5 Shad e S ook Ol ctS be bt
HCl &S w4 cusS Lame pH 5 0u ag o), ¥ chale
cutS b s o5 Py Y/0 eagame 53 ¥ e Y
i oSl s g s pH= £/Y engume bl sals
5 S Sl gl sl sl mle 5 SIS
SN US RF EENN [T C g JEA B RS N
b8 oba ki Of swslasl /0. s (Fluka 57610)
I K 2 Jdoe o a5 e e
Lle 5o was g caS gbbow L bobas, S
Plal s S8 Llg chle 8 ouba s bolse b 2l
eSS bama 53 sl YW/VY% eSS Lse 5o o) 03]
B IO RS P B - B ECH P WA ST
reili 3 e s J xS eSS b pH o (g5l s
3 S bl o ol e 8L atie slaw
cele £ 5 ¥ 5l e s a8 alin 8 YWC sl
xS 5 olecd, Sl eslial b sy sbd e ioles
b FA Sses $5lsr g Bl e s 8T MRS, b
ooled b as el YWC ls s cele VY
Hyronimus ) as oL (logjecfu/ml) L;Q:w\fj O 9o

PO LR S W SV TP | Optical ) g, 5 awwsly ,olis -iea (et al., 2000
3,105k o 5l 5 0ad gl Bl sl (AS 5 (A5 I s - Jsas

3,1kl o 53 o s o s b, St
(Fluka57610) P et S ¥ elS s (g S 0310
AY/OA £ /Y AV/YY £ +/AY AY/EY £ - /fV ERC PRV I
Y/NO £ /- F VARE=RVAY \VATZERVAL! ol 03 as s

~A3/VY ~AO/AY ~A-/¥§ SR SNV

YE/.¥ FY/5- FA/4A O oy 4255 Lo 50

a- £ /08 20/4\ £ - /Y4 A0/YY £ /50 S a3l s
/O£ /Y AAY £ /Y4 AL RVAN I S s
K5 e X5 P S K55 s 533, AL Cers s
O/NO £ /X F/AY £ /.0 F/80E /Y 7N+ sl pH

(VYA gls,\g o3

WWW.SID.ir



o Ay (ool 3l Wy, 35050 3 PH a8 552
IS b S s sy e sl i ol &
o) sl e ol e Sl ce il £ 5l oy
s o) asssanlan S8 L85 e o
51 iz s 5,18 anles gli 1 5 luled
I wols mme Soslar sl fdonl 5 S g0l
ol S ol s Y s sl gl
oot L8 8l s ) e )l
3 el pad sl o1 51 e s ails sy sla Joh

sl (P -/40) L}.@Lw.a S JS).@ 5 6:.“\5

VAY

Sk ol 08y ol il 5 e

S3LS skl sy el £ b s pH= £/ s
st olaliad 5 2wl Gl snl ol sl sl o
s ey s dde ool ﬁj@ 5ol s, S5I8
oo sl b s8N 53 055 Hls ae Hleg 4w ()
el # 5l am 5558 wilon plan 1 oulS o pul
oolems o oolileal Gdenl ShasS S s el
(V JS8) 5 (eS8 sl 5 S8 51 e ok

03553 6 Sy (b 55 —2 ;o pH=¥ o
AL Cnslie (23 5o S o 4y Ssln S
L oo 90 2 50 (Y IK2) 55 Ll e pH S 4

Lactobacillus casei PTCC 1608

10 - 2 Oh
a a a M 3h
bc b
7 bed bed d g d Deh
gl ®© e e e e
5 1 I T I T
~ ¢ ¢
32
o
w 7 -
o
6
s Slnbinl plgil (Gl gl com ol Ssasg,S e
Lactobacillus rhamnosus PTCC 1637 % 0h
10 -
a H 3h
b
b O6h
9 - d c c
C
_ cd d d cd
§ 8 e e e e e
G T T i 1 T
o ] ] ] ]
K :
7 ] : :
6 g g
S okl gl el s o) Ol G

i 0

Celu 5 ¥ e gl b s pH =£/Y s Olaw s S g H-Y) JSe
ooyl 5 (S8 kel Y 5y Jk 5l p;u@ »



YA

O oyl (Y- Al?‘o\ﬂ\#}&.))\s Q\.ﬁ:\.ﬁf Oligss aalalegs

Lactobacilluc casei PTCC 1608

9 - % 0Oh
a
bc b pc P b be m3h
g cd 0O 6h
£ 8 - d d d d
T T
£ : e
o r
g
7 4
6
Sols Sylsbiwl (pdoil (Gl el o gl Ol jaaen S (g9
P
Lactobacillus rhamnosus PTCC 1637 @ Oh
m 3h
9 1 a
b b d6h

log cfu/ml

F&

3 labinl gl Sl el aw gl

9N

P Py Gl

el ) 5 (G b sSY s Jke 5ks ;w'u@ APH=¥ s olap s S ey S-Y S

or b s sl S5l S el b sy
P=</00) Sl i lie ol oy il
5 ;)_Lf s ol Ll mme Sl pae saas gl
S s ol Sulis pae paimen 5 3l (sl

B S5 (e Fed sl

S0 wiamdls el Ll p3 S gz

b, sSt el gH8 andls Ol s e s
S el LgJSL B ks ia\,.u 03 (o e
bl pols 3l ol m Ll ol mls ol
&S sboles pH= £/Y o (F JSK2) 58 aslie o)
ol ples Jshe ol w51 sl cny s
5w 58 s aadls Ol e S5 e phenh sSY s
[ C R R C R JR% BT UL SNRCIP W T o
U,Jj.g\ BERE %3 )jm RN 6)‘55;“ o\
35t ool #lsl ale s S8 51 maS i 5 S
p<A/00)

fb)ad_zsl;;u)a ol syl s pH S

(P=+/:0) Gls gae a8 a4y e w93 53 5le)
Y J§_.~) Cawlodz o5y slad b 2l r...;)\fJ 33
o S 3 o i Gl L e e gy
Sosba wdi §aiie 35dm U o gl ey 420
a0 b (2 e odsul 6L s Gl S
L o ol LS cp e YU o senl oy
Il e ez Oluas S ale Ll & cus
S ) oo adsl ol 4 cas Jobe poles 2alS
o i S 51 S (G5 el S s
5 SIS 0053 &S el Ly pizan 2 o s sial
Solsmme 51 6 S 53 caS b se 4
ey gl .lab_w P dd i ,(p=s-/:0)
55 Ohad g S o laasse 55 aS o, ba
O N U VS E R e
G135 Jm less Jole el ¥ 51 sy g sl
5 Sel celu 7 b5 (S skl S s s

S s onl Sleedsy  selie cuze 1 S G50



\2,%4

Lactobacillus casei PTCC 1608

a a

8 2 ? a o Oh
; b be c m3h
d
6 J . e Oeh
e .
. h
i
2
0 ’ "
Fo 315000l ol g SRl gl o5 e e AR Sy S gy
Lactobacillus rhamnosus PTCC 1637 o
g 2 a a b a a B
% g g < m3h
8 b
7 bc g o de
6 - O6h
£ 5
~
g4
S
oo
2 3
2 - f
g
0
S 3,18tiw! g

Sl gl (G5 e gl Ol yaags,S (yg

s

o5l 5 (G el Y s Joke isles B0 1 pH= /0 s Ola s S s 1Y S

el U 8L w93 50 o5 sy Ol s JS
) e lie 6 ol ol &

Al plo) S 5 28 T ol s
Solate mlie 5o cdonl Olate Olo g 5 oS
9035 (S (o2 \d gl ey a0 b g ol
2 o) $lShas Olopas Ly Ko atal,
O 3 eds sy b g )l Slie s )8
sla Sy b 5l 6 atn Cand )l samsplis YL
.(Paseephol et al., 2007) c—u) - Jsul 5o ez o,
Glize ol o 5o iz a8 pbe 5l ol o0l
Ly hls plea s ol olize Lol o b o, ey
Lopez-Molina ) ¢l &ylite & gl oy am s
ool 48 ol ol laios s (et al., 2005
d=2 53 VL sl mndy 4200 G5 (e )
Praznik et ) 5, ,Lg Jead o cuzls 5 4 Cad 50l
.@al., 2002

Db (550 aaeidls m g sl m el s8N o
sl 5 S sl s 4 am s Loy SIS
99 50 G Anmaals ol s Ol 31 skl
sl 8L g

Ohgw 95 B )5 (695 anuils Ol s pH= ¥ 0
L ..;\_DJL}_A u\_wi \) W) Lﬁ—‘“\J'd .,\_;3) L;j‘S\i.
ol e S sl plsl (G5 e sl s
VRS VUV VL VUL PN N VLS| Y- A g C O]
oz ols mme ol SAEL S casls g9 ansls
Sbesi 53 A cp i 58 J e ioles p-”v..)@ BRREIRY
arwdls polas pH= Y/0 Hs az ss s)lileal d )
ol 1) ulo omme ool (6 8L s 53 2 53 (555
z-)\.;-) ’/Y j\ ‘rAS\-b)\A.u L;A\.M o 6)}3 4.......&\.) ..)\JJ
Al.f_m.A U_’\ 4\_§‘.)).3 (UJ“"Y_J“‘. O}Sb LS‘B 83 ghwe j‘
Ay sl 03 b s 6L sl pae 5l 8l Wl e
ssban el (s & 51 Jols el5) o5 sl



YAV

Lactobacillus rhamnosus PTCC 1637

a
i 3h
b
m6h
c c
o I l ¢
Wi Bl o

3103t dgia)

a
1.2 1

14

0.8

0.6 -

oD

0.4

0.2

i
0 -

P2

o gl Sy o9
S e

S o5l

Lactobacillus rhamnosus PTCC 1637

a % 3h
041 ab H6h
bc
8 03 4 ] be be
Vi y L b? [4 be c ¢
02 1 &l 1" it T 1
(K4 (K4 {K1A i i
0.1 it it i i i
i i i I I
[ [ H“ 1 |
0 | | I |
o bl gl e gl ) e ol Sl S en

el

oD

O oyl (Y- Al?‘o\ﬂ\#}&.))\s Q\.ﬁ:\.ﬁf Oligss aalalegs

Lactobacillus casei PTCC 1608
1.2 (J‘)

1

o 3h
08 4 m6h
0.6 -
04
0.2
0

FIE o)kl gl Gl ol e gl Ol S e
P )

Lactobacillus casei PTCC 1608

0.3

0.2

oD

0.1

55105t ga!

G gl e g Olabe S e
[T

OD ,celus ¥ ol b spH=¥ (& spH=5/¥ (B s olap s S ey - S

Sl oslial Yl Uy 5 ool cosline Lyl s ocatls
Jsdows pH oslate mlie 55 3 b 51 aal oslan aw )l
el &S cwloas u;b)\jg 0=V (s e35ame 3 ol gul AV e
Lopez-Molina €t ) 5,15 5l 3 es5amwe ol 5o sdal oy
.(Stephen et al., 2006 <al., 2005
=5 e 233 03 ol sl TAO/AY Ol |y
233 w3l sl ond 5ol s 535 055 A Ax 5 s
N e 036 lsesd 5l 85 (s ol (2] Bl
U CS AP Iy/A RVA S BE TS CUBTIY-S ) WV | EERp W,
5 elis by K08 8851 o sl sl o3
= el s cdle cn e s (WWAA) gepls 3
ol Jlasl b ) 2l sl 5o 52 SN0 e s e SY/Y
Al K5 RS SV ee Y/ it Spol
ZAY/YY (YY) ol,Sea s Milani iag s 5o cpmimeen
Al ang bl s s K o8 S o 3l sl
= Sl el gl o3k s, e B A el cny
B lesgy 550 95 el 51 VL Ry cnl 5o o2

d=lsl oo 75 R ml 03 B3 (e e il
Az J=s L¢<" 2l e AS 0 sl Jad
23 35250 ol sl immen a2l ol @Y YRty
N VL Gl 4z Wlsi e (25 (e him
sl o .(Kays & Nottingham, 2007) s—sl axls ¥+
oS s Milani Ly o sl ool 5 Same
A VMG (S YNV/eYME 2 5 i 51 (Ye N 2)
(:J_f Voo 5 el O/Amg Q_:J </+YYmg « s
Lf“./" sz‘“)w DL J«....SL';- )\.).ld e b))' Cf‘@ GJLAF-
Sl ool lamaio; 5o e cilie bl 5l eas cuzls
.Ma et al., 2011) >3- &slae ZNY/OA L5 ZF/Y)
Ao J’\ [ r‘J}h.w\ GLQ\ eJLac- L.S'“'"ij" B &Mb
S g j»_...SLe- AVZ ==RVE ¢ dﬁb' W\Sou S
oLL—S«a 5 Balvardi .(Jurgonbski et al.,, 2011)
ol cla gl J_:J.)é\.g .,\3\}:@ ko Q.g,\ & olaze c;\..;



Archlve of Sl D

c b O Al o sl )

S5 L el s b Sgms Al &S Ll 51,2007
AL el LY as saae pH Ll 8l 4 ote Slie
b Cenl LpH ) 5o g 8L i 5, 0nl5) 052 0
o) »\ .(Mishra & Prasad, 2005) cul soc
0% 2ol 3y sl b gSY 2 50 O3 Sl
0O ed=e LS.X._..-:\ L.:‘J_..u a g_,\_AjLM P ‘_;I)_;- u_a.kgb
el aals sas S5 gl
Sola e ssba lS Gkl e g staly m sl SN
Gl 5 pl el azils o plleal o0l 51 6 ey I
slalad sl 31 el sl G sael 5 el an s S
= sl 5 (SOLS ehemlisSY s cl rig
St Sleela Y 5l s ol mme 55 b
KPS | WDV SRV ZIV A g K] CHBw [ PU ey
Sl £ 51 s gme 2ol 0520 b 2 5 e om
pé'e.)\—Q pelS Ohue s S gl )l sl a o
5 iaS 5ls g ssbar ol 5 e ok sl
el s ol am g 5o g ol stl i sl
s o S o,k ol 4 ol e & leaSaalae fulse
PRPE- SRS FOWNICN PSRN FU W R R P
AV Jsas) e spluslnl S anl 4 s S sl
Lo S s ) (s2m M) o9 o 50 55 o0 O
555554 5 558 Jaessle laad o530 azslin 0 ,a
PP PR WM U VW ™ IR R SR A e Jre (Ol
g.)‘ \_: b‘J_AA .)‘j_n u_l‘ O.))J'é\ u...f.:v.a.b ‘J..ZSGA w}m \)
e Calg Lo i el LLL LU L S jsan S
r,.._w.m QLA) RE™ 5\4_95 X d\.ﬁ:g.gvﬁjugj Soss U“"‘Jﬁ\
55 .(\YAY ‘a\)@ﬁ\.@) Jajfu.a A3 A OB ae QJ,.\M
S MY osialy LS Gl iy iy
olased ssba el Ol S5 sl sl 5 L as
(2les am LS5 3 5ls) S Lame 5 6 i s
.(Majkowska et al., 2003) szls
L;Lm)wwlzm)aédﬁ Sly B b 3
u,J)_u‘JJjju\_o.h ‘M\Lfd d\.o.u\kg.,\..w\lm‘ BL LIJ)""\
2 Slas) e )‘-*Sﬁ\‘ Jols ailg5 g a5
Lo 3 sl YO R KU P W A W Lz

4yl

VAA

JARGAR! J)—A’A 0.5)'\_3 )\ J_mguw eJ)'\_g u—" R
St 055 el 2 IFA-AY 5 5 055 el
Frank & Leenheer, 2002) cul & 5 e ju
oS s Milani za 5 s .(Paseephol et al., 2007
awe bl e o 2 o el a3l (Y4 D)
ﬂ\_g.)._w A.o_w\;u (o.a\.w &»@ )J}J) &»@ K3Y) ZYY/V\
sl 4 Cad 5oy gmio ple 56 S 05l s
PR OV SUPVOR ] ) CERTCIV -V | PR E P T%
St 5 (S5 88 4 S sl 5 G o pta
)\Wﬁb@wdﬁé&}g\du@;p‘@i\
Aiey 5 (G iy Ol ol ply o 2 sl )
5 olS ol s iz Glaanly (is 5 el
sl el s oeabesS bl e o),
350 oo 31 2L a5k & s Hshea 3l el
el 5L

A\ Do o a.A:.apH ASW\;JL» U"\Js"\"“f)\j
dgd> Al oa\.,\.c odSy B )‘ B RLE, 6)\)5)'3) rKJ:
Ly dgd= sdmo )\ L;,\.,\_C J\)_a C,Sf} I oo ¥/0
Vernazza et al., 2006b) sslxil o Jsb 4 cele #
o oal S 5 gal Bl s 55 (Guo et al., 2009
Ay g 3l b i eieaw 3l o
28 56 ol a8 oo ) GV ¢ gl ey
S ol sl la ble Lo, s el
Camzia Uy Jas 5 gl edh 4200 e bl
FYCou U ETITCIN ) PRI R S VRPN VY C WA VC S W W
Jodoe 5 s Slall b oo ol S s, Bl boges
Biedrzycka & Bielecka, ) & i s ,mass g ;.j By
ol g Ay den) s Ll (2004
PR U N TGOV S| W SO | KV S B JUL G 3
Lo 68U s oyl olia 55wl ol Wy LUl
.(Makras et al., 2005) culsas 2l 5 SN sl

sl slas 53 S3LS ekl Y 3 pH= ¥/0 o
55 el sl Y s 5 LS a5 58
Sloss J)\.,\.v\.»_w\ 9 w\s ujj_u\ ;3_15 Lg\_b)LM
)‘Wbﬁﬁ‘jbﬁ u&Lw?)\MbJu)d\.hdjS\a
)‘,\_ﬂ\)\_héj.g\_t ;\_13 u\_d.vu D9 W-J\Sj bJ}J?
sl o Vel 5 ey sl 5o ded e 2l
Ding & Shah, ) azuils cute 5l 50 (Ssms » Ol 3

WWW.SID.ir



Archiveof SID
YAQ

Al 53 BL LUy &S a5 5,8l 5 58Y
o sl Dlas 5o 5 sl 0o s S Sl gl
23 ol Sheslaal 5o o 8L GUlg a8 8 5 e
.LD‘J_M PLl ﬁ\-ﬂ{ ga.o.L}b QJ}».AS ‘C».w\ebj }JpH= Al
e (S5 e sl 45 ols ol 6 Ss ey s
53 bl sy Spline slan pw cuglia () 3l 4
Sheslawl ams ) cde 52 0 Jf}lf & Caws pH=Y
Brink ) sz oly b Sk Lw 5 00 5 ae olsiea 052!
5 2,8 S B ss 8l s (et al.,, 2006
PNy o skl sV S Lo 4y 5L S S5 3
(PH=Y) gons o o ol (m hd gl L shonli 58
ol S as SIS a6 8L 5ol iy )53 el
L L s aolyi e b, Bl Sl ol les 51 a
sl L, Sl b g g U ol i, o0
.(Pan et al., 2009)
sl o mpan Al il 1l 05 )l 4 a5 L
2 50y S5 el Il a4 L shnbpSY 5 ou
3o S8 51 e el as oslal o] oS (35050
G i S e 3 S a4y S8 S Ll
il e (68U el en sl i 05 e
sl 4 zte Gl lal o 4 Ksms 5 8L sl
ol i e 75 S ens) 03 Sisms ol ]
Sl st Sl b S Jolo (die ole Sl

ol

solaiwl 0540 2olo
o=l glAel Ol aie AYAA (e 0l s e ool -
s s S an Spol 3 Jlesl 5 L (K3 K

Y SFYO PV b pmlie 5 6505LaS 053 5 poke s
sl Simb 6 O o s 2l AYAR e Gl -
sl31 ol cni ) i, 8 0550 4alig Ll Ll gy inlS oLS

g e
—ae pal 3 slie (s cedle ol AYAY e ol gsles —
o oo o8 zils ol Ll (K g 5 K smsn S sms s

i \OF L8 e Slays gl oleas 5 e

0 oyl ¥ Alq‘o\ﬂ\#}&.))\s oblE Slidss aslialegs

Loy ol 80 5 o)l > e 4 a2 55 LPHS ¥ il
o= ¥-'C sbes Lo pH=Y 55 &S Sosba b o a8
s 0 Jode 5o Ll W8 7Y e 5l i 4835 00 )
D AV ) S Hlade ol Y'C gl 00 9 S
sl a8 a5 iy, 4k 00 b ol (2l 531 L ez
o) 2 (Glibowski & Bukowska, 2011) 5 2o 53!
S Bama 55 YV'C glos 5 pH= Y/0 53 35, 0 szl
o 5l g polie cel £ oY 5 ¥ Gl ae b s
SRl 50 Nl e a8 ss S5 5585 5 5 S Ll
LipH= ¥ 55 loamny cpim sl 530 (80 Cunslia

s LSS LB 1S Jlazs|
Bl 4 5 SL Canslie G 51 55 Slasa g S
AL b Shams S ol s LUls a4 g
bis ) ohtea 5L 5,50 ATP w5 5 sl )0 5o
;;;.,\ﬁ_..u\ L;\J_.ﬂ B ) s 000> s L;J.SL Jalay
PH (5315t ot onis skl Ly Lol S
S e i e S S L e,
=N gt 51 5555 Sl B a8 g ddas )
p-',-—’T cdld o b 5l Jshe 2ol e 4 o SU
olis Olidss s .ol ATP & ,2e 5 ATPase
o 68U ) eolaw 5o sl ol cles &S clesls
3 e 5 L pH 2318 L K5y
51 el Sl plsean ol e 01510 4
23 s gl G lanlh S 5 2 L e sl SN
sla pgy 5o .csl Wl Y/0 5 ¥ spH (o ae
5B SaSY sl sl o SLY B F lapH o Cilises
3,5=0) § Ak ATP 5035 b Ol 5 S 5l eolazal &
s S ads I e b e o1, Gl
sl yles ©lidss ((Charalampopoulos et al., 2003)
PH= Y L ome o 53 55555 5 S5 5 oS
oAb S 5o 0y sl dshe 2l Gl ) 4 s
ACorcoran et al., 2005) s 5 o GG vy sl
e i SIS U 3 S s o] saasples s
e el pH s ;J;S«-@ S osba ol lerl oo
i g 6 8L Uolw Lais ol y ATP sl ool 3 o
s 53 GG yialy ol Y Ll s
Al syl 1 o) sdelas b 4 S Sbol,um s S
sl sl 51 iy Jhas pH= Y 5o 5585 3 5 S8

WWW.SID.ir



Archive of SID

spore-forming lactic acid bacteria. International
Journal of Food Microbiology, 61(2-3): 193-197

- Jurgonbski, A., Milala, J., Jusbkiewicz, J., Zdunbczyk,
Z. and Krol, B., 2011. Composition of chicory root,
peel, seed and leaf ethanol extracts and biological
properties of their non-inulin fractions. Food
Technology and Biotechnology, 49(1): 40-47.

- Kaur, N. and Gupta, A.K., 2002. Applications of inulin
and oligofructose in health and nutrition. Journal of
Biosciences, 27(7): 703-714.

- Kays, S.J. and Nottingham, S.F., 2007. Biology and
Chemistry of Jerusalem Artichoke: Helianthus
tuberosus L. CRC press, Florida, 496p.

- Kimoto-Nira, H., Suzuki, C., Sasaki, K., Kobayashi,
M. and Mizumachi, K., 2010. Survival of a
Lactococcus lactis strain varies with its carbohydrate
preference under in vitro conditions simulated
gastrointestinal tract. International Journal of Food
Microbiology, 143(3): 226-229.

- Lingyun, W., Jianhua, W., Xiaodong, Z., Da, T.,
Yalin, Y., Chenggang, C., Tianhua, F. and Fan, Z.,
2007. Studies on the extracting technical conditions
of inulin from jerusalem artichoke tubers. Journal of
Food Engineering, 79(3):
1087-1093.

- Lopez-Molina, D., Navarro- Martinez. M.D., Rojas-
Melgarejo, F., Hiner, A.N.P., Chazarra, S. and
Rodriguez-Loépez, J.N., 2005. Molecular properties
and prebiotic effect of inulin obtained from
artichoke (Cynara Scolymus L.). Journal of
Phytochemistry, 66(12): 1476-1484.

- Ma, X.Y., Zhang, L.H., Shao, H.B., Xu, G., Zhang, F.,
Ni, F.T. and Brestic, M., 2011. Jerusalem artichoke
(Helianthus Tuberosus), a medicinal salt-resistant
plant has high adaptability and multiple-use values.
Journal of Medicinal Plants Research, 5(8): 1272-
1279.

- Majkowska, A., Bielecka, M. and Biedrzycka, E.,
2003. Selection of the probiotic strains of lactic acid
bacteria stimulated by fructans in the presence of
calcium. Polish Journal of Food and Nutrition
Science, 12(Suppl.2): 64-68.

- Makras, L., Van Acker, G. and De Vuyst, L., 2005.
Lactobacillus paracasei Subsp. paracasei 8700:2
degrades inulin-type fructans exhibiting different
degrees  of  polymerization.  Applied and
Environmental Microbiology, 71(11): 6531-6537.

- Michida, H., Tamalampudi, S., Pandiella, S.S., Webb,
C., Fukuda, H. and Kondo, A., 2006. Effect of cereal
extracts and cereal fiber on viability of Lactobacillus
plantarum under gastrointestinal tract conditions.
Biochemical Engineering Journal, 28: 73-78.

- Milani, E., Poorazarang, H., Kadkhodaii, E., Vakilian,
H. and Vatan Khah, Sh., 2010a. Evaluation of
ultrasonic application for inulin extraction from
Helianthus tuberosus and optimization of extraction
conditions using response surface methodology
(RSM). Iranian Food Science and Technology
Research Journal, 6(2): 113-120.

- Milani, E., Poorazarang, H., Vatan Khah, Sh. and
Vakilian, H., 2010b. Optimization of inulin
extraction from Helianthus tuberosus using response
surface methodology (RSM). Iranian Food Science
and Technology Research Journal, 6(3): 178-183.

va.

- Balvardi, M., Safari, M., Habibi Rezaei, M., Hosseini,
S.M.H., Rezaei, K. and Mosavi Movahedi, S.A.A.,
2011. Kombucha production using extracted inulin
from Jerusalem artichoke tuber. Journal of Food
Science and Technology, 8(29): 89-100.

- Biedrzycka., E. and Bielecka, M., 2004. Prebiotic
effectiveness of fructans of different degrees of
polymerization. Trends in Food Science and
Technology, 15(3-4): 170-175.

- Brink, M., Todorov, S.D., Martin, J.H., Senekal, M.
and Dicks, L.M.T., 2006. The effect of prebiotics on
production of antimicrobial compounds, resistance
to growth at low pH and in the presence of bile, and
adhesion of probiotic cells to intestinal mucus.
Journal of Applied Microbiology, 100: 813-820.

- Charalampopoulos, D., Pandiella, S.S. and Webb, C.,
2003. Evaluation of the effect of malt, wheat and
barley extracts on the viability of potentially
probiotic lactic acid bacteria under acidic conditions.
International Journal of Food Microbiology, 82(2):
133-141.

- Corcoran, B.M., Stanton, C., Fitzgerald, G.F. and
Ross, R.P., 2005. Survival of probiotic lactobacilli in
acidic environments is enhanced in the presence of
metabolizable sugars. Applied and Environmental
Microbiology, 71(6): 3060-3067.

- Crittenden, R.G., 1999. Prebiotics: 141-156. In:
Tannock, G W., (Ed.). Probiotics: A Critical
Review. Horizon Scientific Press, 170p.

- Ding, W.K. and Shah, N.P., 2007. Acid, bile, and heat
tolerance of free and microencapsulated probiotic
bacteria. Journal of Food Science, 72(9): M446-
M450.

- Fazaeli, H., Nosratabadi, N., Karkodi, K. and Mirhadi,
A., 2009. In vitro and in vivo analysis of jerusalem
artichoke (Helianthus tuberosus) and alfafa nutritive
value. Journal of Science and Technology of
Agriculture and Natural Resources, Water and Soil
Science, 13(48): 163-173.

- Frank, A. and Leenheer, L.D., 2002. Inulin: 439-479.
In: Vandamme, E.J., De Baets, S. and Steinbuchel,
A., (Eds.). Biopolymers, Polysaccharides II:
Polysaccharides from Eukaryotes. Wiley, 644p.

- Gibson, G.R., McCartney, A.L. and Rastall, R.A.,
2005. Prebiotics and resistance to gastrointestinal
infections. British Journal of Nutrition, 93(Suppl. 1):
S31-S34.

- Glibowski, P. and Bukowska, A., 2011. The effect of
pH, temperature and heating time on inulin chemical
stability. Acta Scientiarum Polonorum, Technologia
Alimentaria, 10(2): 189-196.

- Guo, Z., Wang, J., Yan, L., Chen, W., Liu, X.M. and
Zhang, H.P., 2009. In vitro comparison of probiotic
properties of Lactobacillus casei Zhang, a potential
new probiotic, with selected probiotic strains. Food
Science and Technology, 42(10): 1640-1646.

- Holownia, P., Jaworska-Luczak, B., Wisniewska, 1.,
Bilinski, P. and Wojtyla, A., 2010. The benefits &
potential health hazards posed by the prebiotic
inulin-a review. Polish Journal of Food and
Nutrition Sciences, 60(3): 201-211.

- Hyronimus, B., Le Marrec, C., Sassi, A.H. and
Deschamps, A., 2000. Acid and bile tolerance of

WWW.SID.ir



Archiveof SID
VAR

probiotic Lactobacillus strains. International Dairy

Journal, 13(4): 291-302.

Southgate, D.A.T., 1991. Determination of Food
Carbohydrates. Elsevier Applied Science, 232p.

- Stephen, A.M., Phillips, G.O. and Williams, P.A.,
2006. Food Polysaccharides and Their Applications
(Food Science and Technology). CRC press, 752p.

Tugland, B.C. and Meyer, D., 2002. Non-digestible
oligo-and polysaccharides (dietary fiber): their
physiology and role in human health and food.
Comprehensive Reviews in Food Science and Food
Safety, 1(3): 90-109.

- Vernazza, C.L., Gibson, G.R. and Rastall, R.A.,
2006a. Carbohydrate preference, acid tolerance and
bile tolerance in five strains of bifidobacterium.
Journal of Applied Microbiology, 100(4): 846-853.

Vernazza, C.L., Rabiu, B.A. and Gibson, G.R., 2006b.
Human colonic microbiology and the role of dietary
intervention: introduction to prebiotics: 1-28. In:
Gibson, G.R. and Rastall, R.A., (Eds.). Prebiotics:
Development and Application. John Wiley & Sons,
264p.

- Voravuthikunchai, S.P., Bilasoi, S. and Supamala, O.,
2006. Antagonistic activity against pathogenic
bacteria by human vaginal lactobacilli. Anaerobe,
12(5-6): 221-226.

- Wang, X., Brown, I.L., Evans, A.J. and Conway, P.L.,
1999. The protective effects of high amylose maize
(amylomaize) starch granules on the survival of
bifidobacterium spp. in the mouse intestinal tract.
Journal of Applied Microbiology, 87(5): 631-639.

- Wang, Y., 2009. Prebiotics: present and future in food
science and  technology. Food  Research
International, 42: 8-12.

0 oolad e ala gl e 5 05l oblE Slidss aslialegs

- Milani, E., Golimovahhed, Q.A. and Hosseini, F.,
2011. Application of response surface methodology
for optimization of inulin extraction from salsify
plant. Journal of Food Research (Agricultural
Science), 21: 35-43.

- Miller, G.L., 1995. Use of dinitrosalicylic acid reagent
for determination of reducing sugar. Analytical
Chemistry, 31(3): 426-428.

- Mishra, V. and Prasad D.N., 2005. Application of in
vitro methods for selection of Lactobacillus casei
strains as potential probiotics. International Journal
of Food Microbiology, 103: 109-115.

- Pan, X., Wu, T., Zhang, L., Cai, L. and Song, Z., 2009.
Influence of oligosaccharides on the growth and
tolerance capacity of lactobacilli to simulated stress
environment. Letters in Applied Microbiology,
48(3): 362-367.

- Paseephol, T., Small, D. and Sherkat, F., 2007. Process
optimization for fractionating Jerusalem artichoke
fructans with ethanol wusing response surface
methodology. Journal of Food Chemistry, 104: 73-
80

- Praznik, W., Cieslik, E. and Florkiewicz, A.F., 2002.
Soluble dietary fibres in Jerusalem artichoke
powders: composition and application in bread.
Nahrung/Food, 46(3): 151-157.

- Pua, E.C. and Davey, M.R., 2010. Plant Biology-
Biotechnological Perspectives. Springr, 431p.

- Roberfroid, M.B., 2007. Inulin-type fructans:
functional food ingredients. The Journal of
Nutrition, 137(11): 2493-2502.

- Saarela, M., Hallamaa, K., Mattila-Sandholm, T. and
Matto, J., 2003. The effect of lactose derivatives
lactulose, lactitol and lactobionic acid on the
functional and technological properties of potentially

WWW.SID.ir



Ar Fr'el;ll!a\égogntalsol g?edicinal and Aromatic Plants, Vol. 30, No. 5, 2014 792

The effectiveness of inulin extracted from different plant sources on gastric acid
resistance of two lactobacillus species

S. Kamali**, M. Elahi?, M. Hosseini Nejadand® and M. Yavarmanesh?

1*- Corresponding author, MSc. Graduate, Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi
University, Mashhad, Iran, E-mail: kamalisarah@yahoo.com

2- Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi University, Mashhad, Iran

3- Khorasan Research Institute for Food Science and Technology (KRIFST), Mashhad, Iran

Received: September 2012 Revised: December 2012 Accepted: February 2013

Abstract

Because of various technological properties, beneficial prebiotic and health effects, inulin is
extensively used in different products and symbiotic combinations. The survival of probiotic
strains during gastric stress is influenced by the physicochemical properties of food carriers
used for delivery. In this study, the possibility of increasing the growth and survival potential of
two Lactobacillus strains (Lactobacillus casei PTCC 1608 and Lactobacillus thamnosus PTCC
1637) was investigated in the presence of inulin, extracted from different plant sources
(Cichorium intybus & Heliantus tuberosus), and standard inulin under acidic conditions (pH= 4,
2.5) and pH=6.2 as control and compared to glucose. Our results clealy showed that the addition
of carbohydrate to lactobacillus cultures significantly increased the growth and resistance of
bacteria under acidic conditions. The inulin extracted from Cichorium intybus and standard
inulin were more effective in increasing the resistance of bacteria as compared to the inulin
extracted from Heliantus tuberosus.
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