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Abstract

Response surface methodology was employed to investigate the combined effects of sodium caseinate (0—
4%), peppermint extract (0-0.2 %) and refrigerated storage on functional, chemical and antioxidant activity
of nonfat-set yogurt. The second-order polynomial model was fitted to the physicochemical properties of
runs as the responses. Analysis of variance revealed that the quadratic models are well adjusted to predict the
experimental data. Lack-of-fit tests were not significant and determination coefficients (R?) and adjust
determination coefficient were high. The statistical analysis of the results showed that addition of sodium
caseiante had significant effect on syneresis, water holding capacity (WHC), apparent viscosity and L. casei
counts (P<0.05) and also addition of peppermint extract showed significant effect on apparent viscosity, L.
casei counts (P<0.05) and refrigerate storage had significant effect on pH, acidity, syneresis, WHC, apparent
viscosity, probiotic count and antioxidant activity (P<0.05).
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osbie ool sl (Y- oY FAO/MWHO) w5t oo saiiS
sgan o Jilaa swile swn)y (sl g 55 wlaad Wb
—5308)) Jsane a8 5o AN (Y eV sl) )T
Ladasbs iSY LSS om0 Olee 5 sl (Yo0) Sisla
bl 4 5 wlsad suliia] il &Y seans Lo sass sk
old) s g 55d L3 e s plais olsh
(Y-
sl LaouiiS Gyame slalm ual glaglu Lo
AU G @ oy oo b ooy oS SVsass
ol 8l Gl o) edw Lo spn wosllasls
5 8l L el cage WlBee sy oAl L
Yo A QLK 5 Jsty) ol crle oun (S3a

o dlie & GBS Gyums Hudl sladla o
L 2lae slge B yme JLis 4 5 suls (g idu cuaal
@) wdas (a5, 5 B8l SYL (saies sl ¥ cusla
osbie 4 pladl olie w5, @l b prnb 55SIsw
Gle olge Gl S o wl Gl slie olge el
Lagsslas S0s 3 s nSsla 5 (Badw (a5 (s1e 2
clalie (Yo 8 LK 5 o9 55w S) aiieaa ads
pdiee gadiib oS (nl Ho SSsuan sols
S oS aiiin glany slapanilS )y Sao Lok g s 5


mailto:a.khosrowshahi@gmail.
www.SID.ir

WAY Jls /Y opleus TV als / ol3e mlio slainghs & pis

La pag, 9 9lse

Ol jagad g alge

((S,Lasls eyl cpaiews <) YC-350 (g s 3,
(Wit DSMYL26 550 S ush ks o iSY
DPPH" 5 cpwawsls s g o oladl S50 ) JLSIMRSY
ZVAIA0Ls msaes LIS (Wil o pudl L)
gl (I T s slime 5 (OLasld WOle) (a5 0
L Gusssioba) ulas (55505 (01l disa,5) Slals
(Ol e mae) 553 s o Lall ca € /) i
Shadlads 5 b (Olall Fgl (o al o) SIS 5!
ASe) s 8 Sl (ST Y S )
Ll he) sl (5K (S5 ) e PH (IS, 5]
(0=13) SIS IS (Sa 50T calidS g 50) e iS5 (0l
38 K 5158 saliienl 0550 (GLall cmsas) oo o
laty

Croals dags

it soli el susd 3leo3l st 3 el 4gd (Gl
TAY 60 o Seid sl 5 Ja O Lo EBR e
sud Shwa S8 G aae SLASS a0 aulaS
plass I T s laac (Y02 O1LSan 5 ¢paen)
w0 S e 5580 sud (5Ll sad o (Y Jsaa) als
8335 siuly 4830 ¥ mas s A0 Cglen yu bslas
0990815 a0 e £¥=£8 °C sleo B ad a0 S
4058 (A G pleeals 58Y (5 5L  crnle 5350
= dasid od (Le Voo (Sandly slaghsd 5o La
G G, BEv-£5 °C sloo L alas S 5o yuma S
sloo U5 Ly y o Lo 603 unew a338 S 515 pH ¢/1
10455 0 °C (slos 50 555 Ve @ 595w 0C

YR

2 De Man, Rogosa, Sharpe (MRS)
31.1-diphenyl-2-picrylhydrazyl
“Gmbh

SMinoleta CR-400

2o 1S ole LA S5 wsme ¢l o) olallls
—J‘JJ.ASLH.. Nooo Q“)ls.n.h K) _)%ql.‘.u ARNN% u‘_)lS.A.A
ObKaa o SLELT 45 Yort SKaa 5 MiwlS
odsg wule Ailig s slasus Gusldl b 1) el wela
s ead Balas iy O g (on Oub SEA ad
OoS laa 5 YA s b 51 OT Gl l sl (085S
St oblKaa 5 csn) plae Gsalils b Ol
Ja 58 4 dase SRl (YooY GllKaa 5 darad
(Yoo ohKan s suol) was Huas | cuwls

3 Al caline elaguwlul 31 suliiud o3
- (S50 Jals 4 gl slaes ;108 o pliad uilial dlaa
ABle 0K Y0 B Yo s Al 5 el Bl sul pla
Lo osboe (Al o suiuS Shpe w S
M. piperite M. arvensis <& 4w 3 Ysers
.l 3 sl M. Spicata (cornmint) s (peppermint)
-l SlS s Lk o) ol ol s se suliil uslel
PRRERIR.S I I SUSRVE-S S RYOIF. By |
(Y“ v Q‘Jls.a.b

SLEIS 535380 8B ooy (Fudad ol 3 Baa
a&}dégupuxt&aJMJﬁm
3 IS o598 sk Lo (A LesllsSY Sle
59 osSE ol 58 el cga calie Jae &1
ol Opiaes wabie o G SSsmss owbe
sslac 31 slae suliial sl (glodie Wl s o dalllas
o8 o0 g aal Suy saul o sl plis o pliad
Ails p daola olae Sl g cndlags (Oel cga 5o

oD gu

! Labipata


www.SID.ir

g e Conle eI 5 oot o3 BTy 3 I sl o o355 1 il glin il 5 o S 3958 3

SAe 5 52SIHL5) Wa i s0) ad (Fws & o
(VAaA
Ol (5 5g80 Cud ) 9 s ool () s (5 S 3l

sladdyl so cnle a s SY- wgaa (g, o2l Lo
o Sl olSis 5o 5 0t (0 Sk Bl
YWY O ey by 58 °C gloos jo 888V as
S i (58 9 e YL Y Gupe 30 S 55 50
G O amyu gl e 535 4 0T G0y @
(VA (a5 S oS w oIS
2= 0 ssaa O (55lagSs il (5 8 s 3hl 5l
Sae o 5l sl&ius o 5ok 05 (V) cwle
550,00 V- °C slos 501464 0 ey L 4SS Y-
s olale) (W) b G555 sad lus o Hlae s S
Ol 4= =) Jo—e i b olilas (V-0 A ()L Ska
ko aladl Yerob e o Jusla

whic=(Y-W)x100
Y

S euliiny b cauls Slaaeus) ST caallad’ s’
BoSarT-dad o) sla sl gles b))
(DPPH) ) youa

QUL Olie 4 cuile € gas Slaans) (@T eallas
SIS, slee sl mcile ) sut gLATl s jliac
Vse e /N Jslae Sl gl ad (a3 DPPH
Avead s /480 Jebl oo DPPH KK,
S Al Gae +/Y LDPPH 15361 Jolas 51 Sl Suo
o> bolae JiS olsie © BG40 L e
BB slou Hu (61agSs BB ¥ 5l w5 wd su)en
GoSelil Jia gl 0\V rae Jobye G 58 Lia
DPPH wn,o glsie © Sl BT cullas ol
w08 Gulae p) Sose © S ad (518 sud s
Yo OS5 o0 ¥ v 0 Gl)lSen 5 (S6S S)
(Y0 OlSan 5 (S saasael

€l T eallas = (RS Cla—agad Lia) \
e s JAS Lia

S pplasaly $3Y b sk

a8 0 Dle oyt bl st Ho crule slads ga )
aass /N st ol Sl e £0 L ad ()
e S5 5933l b b 53y e b (e il
g Jasied Gty o S (e 8 4 235 e ) A
Gola JET MRS i€ lumo o upee a0 S
adosuly cldS culy e Cose L el SO
YVosles 5o olsa (o kb 5o oIS Glas S
sla culy wd alad) el VYW sue 4 ol Sl 480
sl 5 Ymol)) wa S isled AK YT gola
(VaaA
Crals o ylas (5 3k oulel

Jagieal Sl OT il JliaYo L la disab 5 a S Y-
Sounu il b 53 LT PH s ot =2 6550
plos HuddBu ) S gad adiS ¢ (59,5 Jlo s -/
e s e ool 515880 °C sles La S LT
5ol £ °C glas ju000+0 o0 Lo 830N
JLoss /Y sg b g OTPH slas ) mle o S
5ot stles Il lan Ly oame 5w sl V
°C los o ol glay U slaa o) pobe a
(VN oS 5 ilssamel) b (5,lagSs —Y -
JS O g2eal A8 B dinasial 9 PH (yaaas

S5 s oS anllS 5 das cenale PH aas (6l 50
>aePH s, 5KV 58 ol H80 b s 3pH
PH 5 s £ 510 crile slads s Jato o Lasiiows
Y 3 L G el 535 Basle ) sl ass S 283
S5, oo¢b B il g8 Slulis ; gpuda o Jlo
(AOAC 1997) wi cyuaas Sl se )
SA ais) gSews g Ol a0 (5 43S o))l
S ealiiwul L La 4 s (550l a5 S 5 (150
L oplaa LV Jui il g6 5 alid€ g5 Sie S
S dS s o Se)la sl 880 jo 59 Ve cie

O 4880 S e La 45 g0y i)y S 5 (5550851


www.SID.ir

WAY Jls /Y opleus TV als / ol3e mlio slainghs & pis

w28 8 5158 soliial 55 90 SAS V0.2 5153 o 5 Lasuly

w8 S aladl 535 age 4o Jae b g s S5 5allT

F=.En+zz:ﬁ’:}fe +§z:ﬁ:‘;k’:’ +2=: 2’: BijX:X;
i=1 =1

f=1_f=f+1

NIVRUENY :"NIV. A VR VORP W I Y PO SN
ol i lasse ol B ad ol B el
Gt Bl e S slasaiie K7 5 Ke gliams
ol faasd sy Guld o s boags daj0 Jao

wd Gle Fooae U gos sl e 5 su

S g b
JS O gpenl il Qa8 diasacd g PH

S (Y Jsan) sl olas Lasals golel wiad mls
Joliie 80 5 plis o slae 5 i SLBHIS Jad
5 gt SLSIS (a1 5 PH s sjlac 5 oo
Ol 5 @l ole)y e 31 5 s laeSS Gle
A(P<0.05) s Llo e dhanl ws o 4 s lae
ol 5 ualK PH sl o lae jlads al3dl b
osda duuyee SRS 4 (Y 5 ) (sladsd) sl Sl 53
1y e sl 8L (S gulia ullad plia s lac
(YN a5 ilsiuyual) el suls ol 5l
solae Hlie (ial38) b g IS cuas slagle)y Lo
oo 59 8l s G338 oT Jlis 4 5 gl
Ol 5 (msly) el )l S ad, oya
case 5 Gl Gl SL (S gl cullas (Y00
ols sl Gaad Ho osl Gldl 5 PH naK
sad susyl plind sylme spday wpdige sslac
Olose 5o &lg o 0sd 4wl o sanwl PH )10
Al o bl asl Sige sslae sl sla 4 gan PH
oS PH plias s jliac o1t il 381 L (5510650 65 59
oo ol Ll o wla o cde aas o olis Slas
3 JSLELT) aib sad b glie slased (5,80 cadjh
(Y LK

sobel Jalas g anas

S pob O s ey s G, O (Galad (ol o
ol e glapite ol eoliin) Tday Kse
Sde g Sals plas sslae Glhae caa SIS ) e
(Vdsaa) s o ¥ 50 0106 Gle)y

o gy puledl 3 L (ga5T (ol jlo Glalal -1 J gua
pases SIS padde des b dag 3550 @S 50 b iy
("C) 13653 olo @30 9 (B) (L plaal o jlias (A)

n 224 XS & sl 22 X & shau,
A B C A B C
\ 5 e I . . ¢
Y S B . . Y-
Y AT S T . -/¢ ¢
I T . -/¢ Y-
o +Y =Y =) ¢ . ¢
a +\ =Y N ¢ . Y-
L2 S S B ¢ k3 ¢
AHY HY R ¢ i3 Y-
4 -\ . . . Al \Y
\ +3 ¢ <Y Y
YO+ ) Y \Y
VY . +9 Y -/¢ \Y
VY . < =) Y Al ¢
Ve oo ) Y AR &
Vo Y YWY
M Y Al \Y
\\% Y Al \Y
A Y Al \Y
V4 Y Al \Y
\E Y Al \Y

Olis cpl 5o S ug sae Ve Liule)T sla € gad olaas
Sans ol 51 4 g 630 bl Lo LIS G ge)l

SIBT gl ad solinad Gaabe)] glad el gl

¢ Central Composite Face (CCF)


www.SID.ir

YA e Conle eI 5 oot o3 BTy 3 I sl o o355 1 il glin il 5 o S 3958 3

03 SLSL 38l a5 5 sad e acniilS )l Sao

ohalS 5 Lol slile (il58) ca g (obSL wl,

€ =l Qa8 PH aalllas ol Ho osd o PH Lo

AT sana) sl sl 6508 Gaulnsl Jalu o e (Sas
(Yoo VOS5 S5 g0) ails

9 PH Llaie gl w85 @ ) o sSan dabae

S esliiul b (poa Ot S cale 5o Goandl

ol s 4 Lasals (5518 5 Y Jsas

pH=4.14 +0.062A-0.77B+0.034BC
Acidity = 1.06+0.07A-0.006C-0.004CB

saaas olas w3 w C B A Lulie o] o«
Ol e o Jils plias s liac unw SIS e
il oo solaSS
©T (518 b 4B g (5510 o

9 aib o cle Lo age culae B (S (gl ol
a3 U3 e 50 oy o s v Ol b
Sxs Sl gl S @l O sl
O3 6l s e L8 L5l as 1y Jsans &S
Laad s 5 ma (lsie cas plasasS Slaly 51k
N soSsla 5 of Qia ik s s gl igas b
(VA3 LK 5 Ol o g e soliie] (g5l O
ety € upd das €S Gl o owb Ll
e Wil g e (oA sad SlagS o b Laasi s 5 0n
WO S cle (S3a bl 4

5 s SLSIE an s o (ad 31 3a8aS ol o
5 b Sl @l T wa s 5 LS plo) S
5 g SLESIE LlEe S35 soleSs le) (se
Msne OF oS cuish e s LS ole)
» olire 556 plad s lae LI (P<0.05) o4
ol O (5510685 i (laae 5 Gy i s 5

9 ol s )3 aaa SIS Hlade il b
ol ale (857 JSa) @il (2alS OF (s laeSs e b
podes SLASIS Gu o3l 31 o el SaA sule Gl sl

G slsine 5 Sad sule L8l dallles asl e

03
02 041

storage time
peppermint extracte % (day)

Yo Job o PH s pliadio jlas s ju il -\ JSub
TR SREY

1.04 =

1.02a4000

0984

0.96 wgr

dity {lactic acid %)

0.94 0

acl

0.92~4.00

02

peppermint extracte % storage time (day)

Jab o dsaacl 43 pliand o jlas wo yu L -Y JSd
SolSs 59, ¥

ol PH mas L3I Hlaie (aal38l b oaiges
sla) AT laassal 5 a8 slge Byums b S lay
plo O saliin) @ payd awnl& s Sue (VA4
cle SLeT lagSb 5 (A J S e o Sls
5 Wdsy) wws S sl S el
sl 5 Blawd A4V S0 BT 5 ¥ AAAY aK
oda slalllas 3l (Y00 V L8 o SSgu (Y-
oS Lading 5 o] slansl el Glie 335 (V440)
Sl sy plewses 4 4S Lo (8L el SV sl
o2l o sl 5oy (SIS Dalgouea b sies Gl

SWSL Gl i Jae gl S e (B 15 Sl


www.SID.ir

WAY Jlo /¥ 05l VY Als / 0136 molio (slo yimgy 4yl v g Jool alig s (ols,  ¥YA

OEOISS 5 LlaRe G381 cale wdls gsage ol S Gla sk 4 cwle oS3y
.AJJ_)S (\‘\d\\") Ql_)ls.n.& K) qul\fJg (V”"\ C)bls.a.& K) Q:\.Ald)

Lasals yuils g dayad M Y Jgua

olas e (:Sike a9

@alsT snile plie

DPPH s @osSans  oudsin ol oS cuinh duanl pH
VEV/EN A A AR S AT YV YY1/ 0\ V** CIOYVYEE LY EoA® 4 O S,
(RTE7A A N1 41 SulF -PE Nl VX VLN b b YAA/AE* NRE-TS SRV IS AR ¢ P
OYE/ALEM L NAVE Yox\ P /AT Y\ /oAYH* R \ AR R -3 Y 59 4o,y
VYE/VVAN </-4\o Vexye? 4/0Vo Voo/Y EANAY <[eNEE Y lase 3 ya,e
Ao/¥at /o Vexet VgV AVAAY TERA A AR A Lasals B35 pae
YY/AYY [eNeV  ogx\.? HARYS Yo/yan VAR SRV PR 4 ° salld slaa
./av e .Javy NIX S +/AVo </A¢e <INES - s s
N -/Ve -jagv “/AA- S IVY <IV-o “IV-Y - sadd sl G e

'/"\ CJAA&)JJ‘J&A—Q&*}*} '/'\ c‘a.a.u_)d_)‘d‘_éa.é*}&

oil38 b (Yoo A) oolKea 5 Lisase dallbe b

Sl il malS it cle oA sule
5 ohle 5 VAAY LIS 5 L) Sad ssle ol
5 S158) OF Jlail Gyl e ge (VAT llKan

synersis %

—— 070 sodium cassiate % Ol 3] o saaline S (55IuS Gl Sue 5 asae
S eoSsla @l AN e B osus Sad sols

23 S 0T 5053 3 pases SLBIS ke HBB-F Jsid 530 (Y1 JSLBLT) il oo Jslate Gus)sin
S 59, Y- dob s s @38 O Gliae (A Hu asaw bl

SlislE wile 055wl o SLSS 5 saliial
Ok (RIS o ge SEA b 5 S 5 ma
(¥ 58 5 VAAY Llole) o st o


www.SID.ir

¥ e Conls S 5T 5 olemns (S S Sy 5 (L osbewlsiSY lo 035) p Jil gliss ojlas g mad LSS 39380 15

SUSS (S oley e hd S Bdad o
bty gase 8l 5 il gl s)lae i
A(P<0.05) s Sl fae di) S g Hlabo 53 pssew
Sae g plias s)liac unns SLAHS Glhe Sl ¥l b
0 S by il soalls ) S5 (5,106SS (Lo
210 oIS Gled mue 5 manw SLSHS Glhae
IS ) S shilen o Gl 50l 4) Saun s
YL Ll gola cule sad oo saaline 38

ol 1 ) S 5 G s oIS

12000
10000
8000 o

6000

apparantviscosity

4000 o

2000 o
20

storage time (day) 00

sodium caseinate %

o9 A aSus g g3 aaaes Glaa IS lade HA6 -0 Jsud
SIS 59, Y Job

O 55 Llate Giul 581 (VAAY) (el 5 lallls 3ubs

o g5l (A ol @il 5o S35 Lol 58k S
pades S g eo GO 5L Juue pant 5 a5 ey
S50 Sl saias e sla (Sas0l Sl
OIoLSan 5 Gy wins po Liul3al 1y crals A4S sla
a3 S Ga,InS (Y- 7) 5158 5 (VAAY) Llals (Y- -9
SIS aile (085 55l o (SLS 5 5l euliin
CisSuw s Olal 38 oo po SBA 1l 5 a5 aa
S iy ) Sy 5 s LIS S a gl o
OloLSen 5 >S50 (et a g S350 Loy sSB sl
Jals o DK ssla crule wiu S G518 (Y04 V)

storage time (day) U]

sodium caseinate %
521455 39, Yo J ol g ool (5 g

ST e el late sl plie gl
Oled Jsb oo BEESg0s salsowa b ad ssalin
2l ) sB S glanty (b 5 o] aisel slaasl
sl s Sely s Saldgoua S usd o
QYA Qe 5 e S) Wipdiee o 5ol
oie’ 58l sl (See laglsn o s,
9 Oilal) cdle Loy (Yoo LKea 5 o)
ol 5 ol oS il Glaas s (Yoo llKan
o 0aalie ) Jsan 31 45 slailen .kl aidly (5l
S ol S sl e s oled LB ws
vl L, 9SGl )

5 ool O Gloe ly ) esSan dolas
O3l oY Jsss O sl b T (s,laeSs i b
el s 4 Lasals

Syneresis=31.31-11.254-0.386C+1.53A2
WHC=49.73-2.763C-0.117AC+0.174C?

S A i g g
o€ o IE,sh peo sla,esl Bl (S
sale Ko (S50 oS ol (gl i) Siws 5 o emns
9 oxd S5 aan e plas 1 JSa uas Jlie o
o dos wile lalge LUS Lo o Sa sule Ll
bold 5 soliil uyse S0l £ 5 a0 ool
S8, WShs o9 Sse delse Bl olaeSS

By .(Y"V Q‘_)‘S.AAJ J‘)lﬁ) KYYOIY.) u:;\.@_l JJ.‘AM


www.SID.ir

WAY Jls /Y opleus TV als / ol3e mlio slainghs & pis

Ol 505 (Y- ) OlSaa o Gl (Vo1 O uilasel )
Jaas 5o 61460 s, 90 Jsb Lo LA 55 S wials
(Vo) obKaa 5 glhwlasl, wial oo Jld 50
3 D GuslialsSY gyla ol wu S GBS

A YU S 5 g ol

log prohiotic count (cfu/ml)

starage time {day) 0o

sodium caseinate %

Ay o asses Glails lale pali—f s
SIS 53, Y1 dsgb 4o (B e slicsls Y

sl ol (YY) oblKeas 5 Sleasl
OIS gl sslae (el Gral38h ], La 3,0
bane 5o 558Y Glseiapasanse Julo 4 wld .o S
o9 € w8 SHlel sla b soliinl o) e
Al (alS IS e plinl giSY 05 Glie o 4
s XNl mbe Hsalainl 5 by @adX L Ll el
Sy SOkl sl oShowd, (Rl shises
OIS Gk L S by 5 O (S i
SIS Guslicals 5ISY slaxs (V448) olSan s b sole
il 5l
SO S wland gl ) (2sSdn dolae

el s 4 la suly 35058 5 ¥ Jsaa 3 soliiad b

log probiotic count=8.742+0.3554-1.27B-
0.143C-0.0614%+0.089BC+0.006C?

Gad Sy (5ol S sladi s 4wt EPS Wl
Logoalh )y sSms @l i) sy dabas

ol s 4 la suls (3308 5 ¥ Jsaa 5 solial

oalls € Sea 5= 2247+852.9A+3109B+102.5C +229.9A2

IS gLl giSY O i

Y Josa) owloly wiad Josa © @5 b
Oled wae o pliad spliac o LS A
Ao oled i LIS 50 OIS 5 (5,10
Al Olae 5 @IS le) 5 gl o lae Sl
(P<0.05) s Ll e 580 o

shad ssliac 5 aun SLBHS lie i3l b
Ras gl ale (1K) @il Gil3sl 8L Gl alass
Jads gl Gustes o olse Gl Lds 4 ol
ol J s sl J5RT slag St sl G
0,508 oS WS ol 5 (ol JAIs 5 ols (plaaa sl
Salsowa 1) oS guss 5 (S5l Jlad sladiag
S YL e lsiae By @ mnl ol
plis Lo ssliind uj e LKL e 03T (o Sags
OIS SN (Y e Ssy) el
Joas b g sals 53 GBouae whse ) asaw olssS
oy (YoV ohlea 5 Sga) was glaaty o ol
Gl pusis 5o (Gl 3l ge 5aiSlsn ol ge (o o
SO i Gl 4 sk 5 sl LRI al,
Al Gpoidn (YN GLKea 5 1K) ol sad
5099 Al 5 YL SLASK i Ho SSemsn
A saaliie (5,lagSs

Soge © b gosre ad sla, s Sl
Plo 8y 5wy 950 sloe el slamaal 5 Laady

So8len pald S pmns o Signgn sl ¢S

'Exopolysaccharide


www.SID.ir

oY e Conle eI 5 oot o3 BTy 3 I sl o o355 1 il glin il 5 o S 3958 3

B cullad Sboyl @le s eeSh dolas
O b osaly (351 5 Y Joas o ssleil) b Slaws)
.A.AT [l VETR)

St BT callas =34.81+2.27C-0.21C2

b s
Lolyd S G ol 5 Lolasas Jilss 4 a5 b
acbanels oo euly (sl caal (S rsly Sy s
S aS Gore b @l S wl olnby asl
s culia, gad 0 ) b gl ols ISl uals
Aliae gla 2 LIS Hekie Gl gl bl dug
ol oladiiine «S (gl ddlaie 5 b K18 aa (555
Sore dugr dbie lgie w S a0 1 b aal
Olel @ae oS amSle (o5l duags sl a8
bl (Sl BT crselh Wiy Sy (5ol
Jlas & 5 (I uslianlsiSY slans 5 OT (5olagS
9 g Sl Gl (@olol O Gl puilas
SUESIS Glse cings bl 5 5o adils o pliaibpliae
Oled 5 wmo /Y plas s)lac woyu ¥ A
sland Loyl cpl oo a8 el G, A ol
bl (el S ANV O sl 3SY
VWAY solssl OT olas s yo YUYAL OT (o laeSs
DPPH 5 315 Bl W¥NE dbisSamy olise sy

A Cpuaad s ya AA/YA

e
ol&aa 115 s Guliw Colye i 80,0
sl ¢ Slganel 50 o golad g g LT
ol o3 olan Jado 4 el slaily (Sidpel

aladpe (Sasad 5 K85 GdaS ol

Hpeas) 0T cllad il

o oY pmne (B8 @ alS cule wlg
S oS aalia S alS ol i ol g Jold
SLE (0 Slae ol a3l odas an canle oS Lo
el o (YN OLKaa 5 k) was e Glas
G50 G5l 6l QLS Cnl Has38l (oUIs Gadas
slagolan (@88 18 qwsn de sle 0 Slae
Sl oo il 4 Gl slagsles Guse 5 B
Sl (See Gl (VAT OSea 5 Y g0 5s)
|y ot 6550l L laacS) BT SIS liie o yeme
JSd L g lamiinl Ho gans oae ol 31 JSES o
-l glie Sl il ol se (VAR0 G150 5 () euals) o
35 3 e Rend € wita alS Lass G ola
Soid) Bas o JRES 1, Glas 5 plud) (plae
9 b LS Y Joaa 4 s b (Yoo ollSens
oo Shas) (BT callad 5 @ oleS Gled e
a8 o oLV S €0 shiles (P<0.05) us s
28l sl SlaeS) B cullas gley s G oS

95% Prediction Intervals

2 3

e

DPPH %

T8

H 20
120
storage time (day)

Cullad as ju g3 (Al pland o jlas Hlade Huuli -V Ui

53 59, Y U sk g Slases! 0T

Vegetable yogurt


www.SID.ir

WAY Jlo /¥ 05l VY Als / 0136 molio (slo yimgy 4yl v g Jol plgpusd ( olsy  FYY

oaldicyl vy g0 &C\A

Amatayakul T, Sherkat F and Shah N P, 2006. Physical characteristics of set yoghurt made with altered
casein to whey protein ratio and EPS-producing starter cultures at 9 and 14% total solids. Food
Hydrocolloids, 20:314-324.

Amirdivani Sh and Salihin Baba A, 2011. Change in yogurt fermentation characteristic and antioxidant
potential and in vivo inhibition of angiotensin-1 converting enzyme upon the inclusion of peppermint, dill
and basil. Food Science and Technology, 44:1458-1464

AOAC, 1997. Official methods for analysis 16 th ed. 3 rd rev. AOAC Arlington, VA.

Bitaraf M S, Khodaiyan F, Mohhamadifar M A and Mousavi S M, 2010.Application of Response Surface
Methodology to improve yogurt containing Lactobacillus Reuteri. Food Bioprocess Technology DOI
10.1007/s11947-010-0433-2.

Cumby N, Zhong Y, Naczk M and Shahidi F, 2008. Antioxidant activity and water-holding capacity of
canola protein hydrolysates. Food Chemistry, 109:144-148.

Damin M R, Alcantara M R, Nunes A P and Oliveira M N, 2009. Effects of supplementation with skim milk
powder, whey protein concentrate and sodium casinate on acidification kinetics; rheological properties
and stracture of nonfat stirred yogurt. Food Science and Technology, 42:1744-1750.

Donkor O N, Henriksson A, Singh T K, Vasilijevic T and Shah N'P, 2007. ACE-inhibitory activity of
probiotic yoghurt. International Dairy Journal, 17:1321-1331.

Food and Agricultural Organization (FAQO)/World Health Organization (WHO), 2002. Guidelines for the
evaluation of probiotics in food. Report of a joint FAO/WHO working group on drafting guidelines for
the evaluation of probiotics in foods. London ON, Canada.

Girard M and Schaffer-Lequart C, 2007. Gelation of skim milk containing anionic exopolysaccharides and
recovery of texture after shearing. Food Hydrocolloids, 21:1031-1040.

Golluce M, Sahin F, Sokmen M, Ozer H, Daferera D, Sokmen A, Polissiou M, Adiguzel A, Ozken H, 2007.
Antimicrobial and antioxidant properties of the essential oils and methanol extract from
MenthalongifoliaL.ssp.longifolia. Food Chemistry, 103:1449-1456.

Gonzalez-Gonzalez C R, TuohyK M and Jauregi P, 2011. Production of angiotensin-I-converting enzyme
(ACE) inhibitory activity in milk fermented with probiotic strains: Effects of calcium, pH and peptides on
the ACE-inhibitory activity. International Dairy Journal, 21:615-622.

Guzman-Gonzale M, Morais F and Amigo L, 2000. Influence of skimmed milk concentrates replacement by
dry dairy products in<alow-fat set-type yoghurt model system. II: Use of caseinates, coprecipitate and
blended dairy powders. Journal of the Science of Food and Agriculture, 80:433-438.

Hess S J, Roberts R F and Ziegler G R, 1997. Rheological properties of non-fat yoghurt stabilised using
Lactobacillus delbrueckii ssp. Bulgaricus producing exopolysaccaride or using commercial stabiliser
system. Journal of Dairy Science, 80:252-263.

Isleten M and Karagul-Yuceer Y, 2006. Effects of dried dairy ingredients on physical and sensory properties
of nonfat yogurt. Journal of Dairy Science, 8:2865-2872.

Jai J M, 1990. Modern Food Microbiology. Chapman and Hall, VVol: 1, 2.

Keogh M K, O Kennedy B T, 1998. Rheology of stirred yogurt as affected by add milk fat, protein, and
hydrocolloeids. International of Food Science, 63:108-112

Kris-Etherton P M, Lefevre M, Beecher G R, Gross M D, Keen C L and Etherton T D, 2004. Bioactive
compounds in nutrition and health-research methodologies for establishing biological function: the
antioxidant and anti-inflammatory effects of flavonoids on atherosclerosis. Annual Reviews of Nutrition,
24:511-538.

Kristo E, Biliaderis C G, and Tzanetakis N, 2003.Modelling of rheological, microbiological and acidification
properties of a fermented milk product containing a probiotic strain of Lactobacillus paracasei.
International Dairy Journal, 13: 517-528.

Lourens-Hattingh A and Viljeon C B, 2001. Yoghurt as probiotic carrier food. International Dairy Journal,
11:1-17.


www.SID.ir

Y e Conle eI 5 oot o3 BTy 3 I sl o o355 1 il glin il 5 o S 3958 3

McCuea P P and Shetty K, 2005. Phenolic antioxidant mobilization during yogurt production from soymilk
using Kefir cultures. Process Biochemistry, 40:1791-1797

Mistry V V and Hassan H N, 1992. Manufacture of non-fat yogurt from high milk protein powder. Journal of
Dairy Science, 75:947-957.

Modler HW, Larmond M E, Lin C S, Froehlich D and Emmons D B, 1983. Physical and sensory properties
of yogurt stabilized with milk proteins. Journal of Dairy Science, 66:422-429.

Nielsen M S, Martinussen T, Flambard B, Sgrensen K | and Otte J, 2009. Peptide profiles and angiotensin-I-
converting enzyme inhibitory activity of fermented milk products: Effect of bacterial strain, fermentation
pH, and storage time. International Dairy Journal, 19:155-165.

Passephol T, Small D M and Sherkat F, 2008. Rheology and texture of set yogurt as affected by inulin
addition. Journal of Texture Studies, 39:617-634.

Pihlanto A, Virtanen T and Hannu k, 2010. Angiotensin | converting enzyme (ACE).inhibitory activity and
antihypertensive effect of fermented milk. International Dairy Journal, 20:3-10

Ramchandran L and Shah N P, 2010. Characterization of functional, biochemical and textural properties of
synbiotic low-fat yogurts during refrigerated storage. Food Science and Technology, 43:819-827.

Ravula R R and Shah N P, 1998.Selection enumeration of Lactobacillus casei from yoghurts and fermented
milk drinks. Biotechnology Techniques, 12: 819-822.

Sahan N, Yasar K and Hayaloglu A A, 2008. Physical, chemical and flavor quality of non-fat yogurt as
affected by a b-glucan hydrocolloidal composite during storage. Food Hydrocolloids, 22:1291-1297.

Samona A and Robinson R K, 1994, Effect of yogurt cultures on the survival of bifidobacteria in fermented
milks. Journal of Society of Dairy Technology, 47:58-60.

Sanchez C, Zuiga-Lopez R, Schmitt C, Despond S and Hardy J, 2000. Microstructure of acid-induced skim
milk locust bean gum xanthan gels. International Dairy Journal, 10:199-212.

Sandoval-Castilla O, Lobato-Calleros C, Aguirre-Mandujano E and Vernon-Carter E J, 2004. Microstructure
and texture of yogurt as influenced by fat replacers. International Dairy Journal, 14:151-159.

Serdula M K, Byers M H, Simoes E, Mendlein ML and Coates R J, 1996. The association between fruit and
vegetable intake and chronic disease risk factors. Epidemiology, 7:161-165.

Shah N P, 2000. Some beneficial effects of probiotic bacteria. Bioscience Microflora, 19: 99-106.
Shah N P, 2007. Functional cultures and health benefits. International Dairy Journal, 17:1262-1277.

Shetty K, Clydesdale F and Vattem D, 2005. Clonal screening and sprout based bioprocessing of phenolic
phytochemicals for functional foods. In K.

Shori A B and Baba A'S, 2011. Cinnamomumverum improved the functional properties of bio yogurts made
from camel and cow milks. Journal of the Saudi Society of Agricultural Sciences, 10:101-107.

Sodini I, Lucas A, Tissier J P and Corrieu G, 2005. Physical properties and microstructure of yoghurts
supplemented with milk protein hydrolysates. International Dairy Journal, 15:29-35.

Sodini I, Mattas J and Tong P S, 2006. Influence of pH and heat treatment of whey on the functional
properties of whey protein concentrates in yoghurt. International Dairy Journal 12:1464-14609.

Syrbe A, Bauer W J and Klostermeyer H, 1998. Polymer science concept in dairy system —an overview of
milk protein and food hydrocolloid interaction. International Dairy Journal, 8:179-193.

Thompson K H and Godin D V, 1995. Micronutrients and antioxidants in the progression of diabetes.
Nutrition Research, 15:1377-1410.

Trachoo N and Mistry V V, 1998. Application of ultrafiltered sweet buttermilk and sweet buttermilk powder
in the manufacture of non-fat and low-fat yogurts. Journal of Dairy Science, 81:3163-3171.


www.SID.ir

