Iranian Food Science and Technology

= ¥
Research Journal »,@
y g

Vol. 11, No. 5, Dec - Jan 2015, p. 694-706 e e ’

OIn! 21af pbuo g pole Gledrgly 4 s

LA FAF-Vo8 .o ATAF 5 — 3T B oled )Y b

w:.&jﬁ ol3§ J&e

SS9 e S R B S R 2 Ol s LS siew LU

io.:‘j osles D)L@J. ‘rg;ﬂ}gﬁ LSJALE“ &;l.k.éw g*"d‘,ﬁbj ‘;LF BUE 5 N e ‘\LS'L.’Jl’.' b
AAIR AVAVIVA | gttt I 'CU\S

2SS

Ls&lyl & I) e WS Lg‘l.,\.c LSL“ 03)9‘)_.9 d)*a.o dawl> bl)ﬁl tL)JI)JLJ Lol 04 sl Calises leb d)l.o.:a l; e .)l;) A.B)m JoLu)l ‘D}Q)ﬁl

x2S e Slogad 1 L o 0000 bylse 5 olon; ab olsS slb gano Sl 0 30 o] Bin i3 0 ey o 02
Tohe 2 2 Nl plyis 4 B geo ol Sl jglate ps g (10)3) 1) ©p2 LS Lges b Awolie 13 (123 8) 2 o 5 (0)3V/0)
sbed PH oo Gl oy 09> oy 5 pll di oSy Jolis b Lig05 (S5 o (Shig o (M0 <[00 5 /0 /Y0 /YD) ilizes
b il o (il s g 093 sy (L (5alh A Sy 2 (Bl LSS L8 bl 90 98 5 L e Sl g9

5ok (Shg aw oul 23 Sne Mgy ol Sl GRIBg (2 023l lyie 4 dee 39381 L o

s 5 o g s Ly J5 58 o 5 550 Sla Sl 5
Roller and Jones, 1996; ) cwl abl b 5w jbows >
(Williams and Phillips, 2000

39y SlogS YIS 1)l Ly IS olS (sla il pypusgas] o
@ basly ol g odd LSS joilo p o Culy sladsly 5laS o)l
oo it i 355V JSlso 4 a0 o S S5
¥ BV lod &S (gyeka a0 Shods Cgpw s leS
0391 5 el 5 5 canl > LB cpdge Lawgs 38 ko
Olyos 180 cot (oS Gl a4 o)) lawgd ond sl at jeSiu g o
Soj il 8l L8 oS polie 33 (> 35S (e )58 Lo PH
9 039~ pylie Sleoxl jl g i sleoxl ply )3 Adb o 4 jgSnn
L oS el (gl oaiiSlub g 095 e ide (ol )
oS gt 5 8l ks 4y (slo Sy S 13 g 10lS
Roller and Jones, 1996 ;Adapa et al., 2000; ) .S
(Wielinga, 2000;

Al 38 315 G165 sl ©lislias o3l guae o,
b e (Ocimum Bacilicum) poSuluwly pooswsl 35 (4 s
FAO (555 aibio (Alis ol S & ol )5S ol
Gl 0ud (Byme (il (gog olS plgis 4 Gl olS (VAF)
aly 038 p3 g oilign 1oyl ctiww o )3 L(WWAA (g ()
9 A 3)0 @8, 5yl pl ()lme Sl @by sl ) oS Sy g

5Lamiaceae

b G (Sh oo o 23l (e 1S g0y

.

LVRUTS

L smb Y g by 5l 48 Gl (oot 03918 ity
@Syl i S b dlao Jud l LS 5wl 40959
o ey ] (o Cd 4y ab g Jlas g dlge g uligedsel
s ALl (gl 435 Coadl (gl e 1 09Dl &S ] oS 5
o Lol i Cangllae 3 1) (ore (A8 (o 9 (038 0B
il ole len b (22 ) Brae bl g2y Bk IS
M8l 938139y Lol oo sl ilow 5 by s (B
ol aidly oy pS 2lie gl 03ygly8 Bras o 1) axcls
odas ©lyl o] Lials b Qs o oy AlBas id 4 ag b Ll
Sl ol ol Sl 9 2 (oo (St ilisee gla Sy p
33,5 sl (22 (0l plois 4 SlS 5 5l cwl piY (ite
.(Drake et al., 1999)
L n ploilos Ly Cosgil (alojadbisn aadslss e
s & il glio o o o] 5,18 05l g it liaimgy S
Sl oS g (J5 St ((Sumdplsd e oles See

o g pode 09,5 oliwl g i)l ol )5 ad gol Ly cos 5 4 =¥ ¥ o)
Ao (gwgd yd ol ¢(6y9liS” 0aSiily ¢ olie

S92y Ol 2138 @lio g ple oaSimggy bkl -F

(Email s.razavi@um.ac.ir i ghans ol g —)

www.SID.ir


www.SID.ir

PAD S 9 0z (o S G952 olxy Gl 5 1S Gladens ST

05l Jouily (plwlid Ban by (oo sloddglg)am (slad )8
3 bl (6y95 diej nl 3 GBS bl silcs)bs sl
S ygar) glouy 45 g )15 slages 558 cull wdlas ()
o lid Bua g (2 il Olie 4 (bole 5 3)dk
o 5 P S e Gl Wged ) wgllae (458 S S

W8S B eorp 90 o2

g 9 190
b‘go

Mz 203 VB) oji5gan g ojehs yiual yud (g (il
Aoy Ya) 0359 g b)a.l)).o_wl 4 old g Lf.J é’l.ua uf).w
&S 5 j1Ean plisadgel (lulp o5 (o mlio €858 5l (22
Loy <8 b jl 165 &ewo ((Beldem company, Belgium) sl
=y o9 Sis b g (Rhodia company, Germany)
pilod sl o8By b 5l Jily 5 )5 g pladal 2l o5 <8 5
A gl B (ool

& (59,

SAC lod i baslyd )0 )by dild ews tRewe Z! S
o &S G5 by )5 el sl S0 il o ol s 9 PH=A
L o 2S5 9 o055 el bawg PH oo )
o=l b e 5 4By Ve G 4y Jlaidyge (slod jo ool I8
C])?b_wl )‘ oali_wl l_, ) J-A] Cuwds ‘_j u.\> )‘Slb gd.l>)A
sl Cwdy zoo (Pars Khazar 700P; Rasht, Iran)es s
o=l 2 ahaee S g S W (g pylias . )3 7l sl
.(Y"ﬁ 40])&&.&

oy dopV e Jold (Jgamsitn (igmY ga 5 1 N dndd
Loy VD s oy 98 dels ke duo 3V Y S5 Lo )3V
o D9 placadgol a0 3+ N0 5 Jily Jo 3+ /Y oniS Ik
Oylys yemd dold gy Jolis @lpfly lasol o5V sl cpjes
Slga bgdste ol 5 s X0 0350 Liye 0+ °C piShis b oyl
ele & &oo g plisdsal (o2 g SiS0d SS Jold el
Sunny, ) e dws dn i o 5l s g a8lsl oapd &)l
508 bgle Mols” aiés ¥ ke 4 (Model SM-65, Germany
5 U5gen g g 0 y0imwb 4l YO ae ay A-” C slod pd
993 ,d 4@ Y e 4 (Turrax T25D IKA, Germany Ultra)
W Sdo 4 ey Al e o] 5l e 5 0,0 07 C glos b S

oSl L g o odlitnl desll sgw g odxe o35 2, o 4y
Clods coyun a2 Ol 0l 3 gl S5 ol ails
Y (lon) a5l (9 (Shhgs 4 425 b 035 (o pygie 5 03,5
Cwl oalawl J_»ls u_"..\_f— .)|9_p 3D s 0l J&w ‘S)Mwyo
5 Sy kg ol s glsitol g bl (WA aljoles)
NGO P RWes | SELY NN
3950 0 Mol atwlis calisee gglaw 31 o) (bl )
(2013 8) @32 8 (103 V/0) C 2 05 03 1) (2 G9
(Y"') u‘)l._s.o.b jAlme ‘(J_.\o).) \') UJ?'AM &9._) L_J M‘&A 9
Foore (i b duglie JB) 2 o gyl (o Olaogas
ald amwYgeyd oy LEL(WAS) Moo (g pmal il
Voo gVO e YO Gho golaw 3,5 (piols Gk il (ZA)
Sl Caws  lgeale ol sV il bws Jo)d
Cope 1S das il oslarwl LSl S b5)) canlio cduo 20
Looxio puwd yud o Sl lopd Vee g VOB ¥O 0,8 1Sl
(V++#) ol)=e 9 Romanchik-Cerpovicz g (SMS
u,.ul)_%‘ L u—lﬁ ALY wlie L(bb.))ST)é dot ;.:5.') bls Aab)f WX
2 olouy b geo ol (e ek 0SS Cule sladige
(@Dl olg wi,) Wl LS i (ol diged b (6> Sxe
Cae o &0 598y ol 38l 4 o,L3l b (WWAA) jo5 (s (VWAA
Jodore 4 o oS —ylouy b fowo sla Jolore yoo by
SlapgYge b 5l (Bp 3 ) &eo 93 bl 3 IS oo
sla (s uL_.ow s (59 y O).UL.AMS .JJJIS %1y u_:‘.&.c
T (e 925 S5 Jgeme g Al 0 e g 02 oS
YA o YAY ciyp a0y o 5 0 oS5 sl diges )3 odlo oy
Shls Elosl 3 (i 0aiS ol plots 4 Polw e uS 95
.\_.o).)ﬂ;'/ﬁ\c 651_3- (_)9-‘—“’\19‘)5 9 odlal Uj 43 9 ).:Lm.m.lyol
et Jso b Olyim e (99 5 5590 plidgel 20)3+/1D
&l olow, aly LgJ.ﬁi}lfa),\g.m oluS 5 oS u.:l}ui 5l s yxe
Dy Ol 3 o o il YU oMy gdgw s 5| olgs
Ml YU jio (b Gy dbjoSng ualud QIS S92
ot 3 038 iy e & 3,28 oty il (5 pligud
O P s 2B Cangeme 4 225 b (WY 690 plig) 2
35 G yme jl il Olylas ay s gl (a1 i) 58l canels o) 3
oo dwej d Sliios plosl post 03 o il 5 (32

www.SID.ir


www.SID.ir

WAF 50— 53T o)l ) alr oyl pl (2I0E @loo g pole Slidols 4 pis AP

D e 138 o

i (atiie poe (njF Gk I (e e Gl co o
= o] OB s s dle g dlessl dls ol an g b it
(VAVY S g]) 0 daslomo (V) alaly olasl
Lo ghoiiy— e

(%) cyga8 = (—

— ) % 100 (v)

Oty als o (bl s (S bgbke pH : pH

Instrument, model pH meter 86505 AZ ) , pH lawgs
(YADY ¢yl ) (Lo 5)llinl) A (5503101 (AZB6P3

o 90l 5 a5 93 50 ladiges Rod1d Julod g 4 3o
odlaiul b ool Cands zuls g 1505 pbl S5 dw 93 jd b
Ly (83Lad MoLS )b a5l VEY a5 MSTATC Jljila 5 5|
dlie (gl 8 )15 Luilly ST (5 5me 50 oysiSte i)
(P<+/+0) 3mo)d A0 (gylel grhaus 5 (S5l g 5l o pSileo
Microsoft ) JwST1 )58 p,5 5l ealawl b o e b odliiu!
A w5 (Office Excel 2007

S 2L & 5o g
et LialS iy lese ¥ L5 ) (ela b dlasde |
ade jlo xe ialS el ¢ olad 4 s bl (gladises
oSl G 5 oo (39381 b Lol s L] g all iy oS
gl & (yghar 3 S ol p5Sde S T glake Il g e
S0 gslaw )3 155 oo sl sladiges @l anjeSy jlde
&9 3l Aoy <100 9 <10 gohaw 13 g0 i g5 5 Moy <10 4
9 010 /Y0 polids b, &b zewo (g9l sladiges oy oS
bl 7 5l oz o575 G o Elsil) Sy 5l aos /00
oidlS s 4y 2B zews g3 gl bglko Lol (P>+/+0)300 jloline
sl Wges 3 LS aSh 955 dbgiye 2 o5 ladigel s
d)bu—:‘“ A5 5émo M)J’/aa 9 -1 )J.)LQ.A d‘)‘.} &> fv“’

.(P>'/'&) RWARRYRY
i bybe mlo L6 Jal3 8l s 3 9 (22 L
sy pdlie sdalie ] Lo 4 g cpdiby 4 Cuwglie Lials
90 o Slied & Cund © 2 ladiges )3 (5ol 4 ey

.Jy)UdS\&ﬁg)%wfdmgwyﬁmjdhddyJ

1 Overrun

ol oLl 53 5 38 plosl (D £4/0°C sled) S 9 sl
b sl 0B A s bglie A5 a8lsl Ll 6)lac sy
polio ;e Sl i oSiwd ;3 4ady Ve e 4 wlosl dls ye
(Model IC 100, Feller Technologic GmbH, Germany)
5 4 ey (Suedly Sgyls 3 adiges cobly 5 .25 )13
B =WAC j5m8 el YF Gie 4 JBlis 5 0 (¢ )li50S
b S

3l 39 ke (g 390 slasless fow )y 3590 S )lowd
)65) oo £55 (L 100 2V/0 R : o> O prdaww 93 1) ()3 e
ez ) &ewo cdale (M tla )] (B0:0+) bylske g B : b, G -
Jal dged b duslie Caps (uoyd +/0D 5 +/0 /¥ /YD pow
(B : o 20 V1)

byl (sladsisel (g palls oSy i ol &l joSuy
yogSmag ookl L Loyl sl caelin VY 5l e ¢ s
Bohlin Model Visco 88, Bohlin ) ey » s
Julabo, ) Sl s8YeS w4 3 axe (instruments, UK
b » (Model F12-MC, Julabo Labortechnik, Germany
Akalinet al., ) 43,5 oy OVA NS by o yd 5 0%-/0°C
(2007

59952 5l iy (s 093 Cu s S (Sl 1093 a8 e
48,5 318 o) SV sl diged jlodd Lgd Hlade (y5g ¢y Cowe
L o )5 G B 0 o b slod )3 (638 )5 69,
s by slaplo; ply y ool Cusdy jpolio Sl a5 s
Schmidt et ) 1 cud bidiges 93 cas o lain (9/MIN) Hlyg03
[(al., 1993

2 (s 4 5l gy bolB 5l (e 5l 95 slod
T slod Byl 5 adiges (15 518 51 L g jls s ol
French cooking, ) Jlaoud giwled ol )l 510
olsl o> 33 J&bs ,> ( Biotemp, Alla France, France
.(Bradley et al., 1992) 1 (5,5

A yd) Wyl S Aoy (6Sojlul b daly )3 1,908 Moy
23l esS Yl (b daly bl (s (2 38 Ikl
Sl 0 ) s 4y (i g (i bl (sladigas I S5
oS Loy OF - MM g0 Jsbo 53 o il (g 5 33, 05520
Jenway, model 6105 U.V./VIS., Jenway ) yiogidg Sl
Bolliger et al., ) 3l cwy ( Spectrophotometer, UK
(2000

(96) pome L2lsil oy = (m) x 100 (V)

ik |

www.SID.ir


www.SID.ir

PAY  CapS 9 0z (oo S SS9 52 olxy 610 5 198 gladns ST

S ixe oo 4 155 Gao oyd +IBD (g9l e Wl )90
85 Bz aals diges 6yal 4 jeSian I VL

gy o LS A oS S e 3 a5 Sloj s e cu
Seielsy Slosas 5 gladindMe L ol sl cesly
> an sl el 3 )8 51 (8L sy pud g oo Jslone
pLSia 4 coul (ol GBS why 9 Syes sl poS) )3 peige
Roller ) syl e 3929 42 (syody sty o ool 3 iy
.(@and Jones, 1996

(e A jgSmng ol Bl Jole ploie ) (02 «(Shy nl e
OgeoY 90,8 dijoSmg hall sliwly )3 (22 Hpa> Sl 038
ohen 5 Akalin g (o2 (iRl LSy jolie gl sl
O D950 gl calaly ol 3 a S )y Sl 50 (Y0+Y)
OsS9 dgl o3 ¥ gl g (2 203 7 9 T s sladiges
IS i ola 03,918 55 5o g dlul Dy > ey
oml pials el (g pials (plpls il (o 22 by 2B
alisMo 45 ehailen Ll (Cody et al., 2007) 15 awlss S
cely Lagl bylse 5 ol 4l 5 155 cloges (2938 3500
P b o bl dgel 4 (Shy ool palie (35 Koo

by
o
|

ot
co
1

cd

ot

=)
1
[4°]

(Pa.s) pulls asyigSnms
o
s
-

ot
]
1

ot
o
|

ERG OLG

bc

RG0.35,LG0.35 RGO0.45,LG0.45 RGO0.5,LG0.5 RG0.55,LG0.55 B

P

bed

I &mo 91> (LG) 0205 9 (RG) iz o (s (51 dig0d (5,0l by jgSmng —) JSUS
Lol (P> o[ ) b ize d)l.oT GBS 2959 pas Sl LSy gy

ERB OLB

RBO0.5,LB0.5 RBO0.55,LB0.55

4503 3

oLy 4l oo g9l (LB) @2 065 5 (RB) 2 oo (s (51 aigod (5 B iy j9Sumyg =Y JSC5
Gl (P> +/40) 45 jize d)LoT WSl 339 pie LS sy By >

www.SID.ir


www.SID.ir

WWAF 60 —,5T b oylos 1) ol ol (2Iié @liow g pole Sledidols 4 pis  FAA

ERM OLM

RMO.35,LM0.35 RMO0.45,LM0.45 RMO0.5,LM0.5 RMO.55,LMO0.55 B

4503 3

b &ow bylso 59l (LM) 52 05 9 (RM) @2 o (ams (51 dged (5 21 iy joSamyy =Y JSUd
Lol (P> o40) Yo ize d)LoT WS 339 pie LS sy By >

D93 i

STl a8 oy in &yl JUis) oy o loxl
Sy Sen 5 Aykan gl L ilbaa Ll (P<+/0) 39 I3 sine
29> Cop Ol @Slyipg S (e Rl (3958l (Ve 0A)
YL codibs 4 o5 o 0)l opl 1 0,8 S35 oy sals
33,5 o)Ll eV geyd )3 3990 Ol 4 JLadl o1y e
oo o e 5 e oS (Slatige 2 4 oS i b e
Slrdbgel dan ) (Jg o(P<:/+0) ais pdaline (gyld gme Cgls
uLQA>l—AA, 4 éo._«o 90 U"’l L59L> LngA_:w Jr ))l) Uﬁlﬁ—‘ JJ.)
LQUT L:_wy 03 uJ_‘> uj Lo~ 9 ub u_sl.»]y 9 l.mu] J}ﬁ}o
Ogl koo 93 bgloto 01,5 )> sladiged (qw)p )3 235 o
S 02 v 9 2 o5 Sdigel 09D Cpw (a5 e
O e g oy aald b g S0u5 L lagews o)y /YD
ols L Lages 103 /%0 b © 2 p 9 02 05 Slodises
J..?.))f odalin (\Y’i\) )9 PI).Q‘J .(P<'/~a) cuoly )?9 Sy
oo st G e e S35 5 5 slaons 3
(s u9.) Cs yu J&K p&l; DJNS)]JJL Jaﬁl?u 5 ul?U) aly
YL Ol (6)a085 )08 5 4oy ar | ol ol e g 0
W03 syl y Aild gews lodds as sl s baloee

W joSmg plie G (Gl BT calin (AdoS )
= sleoRle o Vb gols (o (o slaiges
25 odaliie (10 VI0O) 0 o (it 9 523 5 oobpors
S (Y- A) o lea 9 Aykan (Prindiville et al., 2000)
9 S e Sdiges (6l dbjeSiug (92 b LY
22 SLaeRle d92g oz p dsed 4 Cund |y (2 9
ol Esea g Yilsay .50,8 85 o)l Y ga,d 45 &5l,mg S
i l0 5 4 WY ) (s Gl 1508 ol 35 (Y- +0)
ol g il eel s A (el 303 7 (93958
e ) (idgd gl D (e slo diged (6 plb A jeSng
sty 580 51 S gl s 55 b gao (SISl i
Pl Josio S3255 5 J55 b o & S oy > G
ol e liies g it ol 555y Gl sl
gy 4 aS S IS VYV Pas g o /VY o]y Sy
04 S b o /NVD + plawgel Ko yd VD (gols sladiges
5 Holw o S 5,8 o )3 VEIFY ¢\l y dild fous Juo pd £FIFY)
Laoyd oY+ pla el Loy /N 5 (HleS fowo Mo yd VEIFY
99 Plke) 39 borpe (Ol &l Gowo o2V e +) ouiiS )0k
(¥

sladises oyals 459Ky 50 crowo 50 balow 3l edlaiwl |
g oo do)d [0 /¥ /YD )y Gy pus gl oy p
Ol 4o e A oo 2o < IFD gl> 2 o8 o
5 onlie | oI55l oa o> ¥/0 BIY AN O/ XY/

3 Simplesse
4Dairy Lo
5Synergy

www.SID.ir


www.SID.ir

PAY CanS 9 0z S S G952 olxy W15 5 1S Gladens ST

buwg wlin lidss j3 dadiges PH o jb ixe cglas 3959 pas
G ag (Ve +1) o) Kan 5 Karaka g (Y- +A) o] Ken 5 Aykan

Cw ol

st 5l Z9s5 slod
Lo ol (2 ol 1 So g2 4 bgiye sloodly (o)
Slezl adas (ol Ghal38l am )3 9 g Vged (2 el
Sl zoys lod palde jo oud sdaliie OS] b o i3l
ald (gla ged &) Cod 032 o 9 2 05 Sladiged Lo s
b 5 )lsS slbgans 5l sdige oloi (gl dbgiye 2
S92 sine qamo 93 o bl ool (sl wigai el g v

pH

I s Sl 5 talS 58 Cod ity Caopald ol
Ol Sle 1t 55l sine 8T oo o (rizran (28,55
g 3oy Jolite WU (Y 6) Jglis) (P>+/+0) cuils Sty ol
ollae PH(P>+/+0) 390 (ina o (Shy ol 2 65 oo E5
WY s i bglsee j3 5 0 )18 £/V=5/F s3gi0me 4
Cowl 0 sdalidie FIY pd (o> i dsly 03l Lo
OHLKen g 590 plyas (Marshall and Arbuckle, 1932; 1996)
Jol> odlo doyd VY (ghyby sl s sl 1y PH Hlade 5 (Y4 +9)
3)S IS FIE 9 FINE (o e (a2 G94

Coamogad (ol p b i gt Salr 03lo oy> oS bl |

(P<-1-0) d9ds ol e ¢ 3uiod ol Cilisee el gawYg0,8 5D ¢ cunl 5o
(P>e/+0) s salio adiges PH o Slis cols gy 7))
HMRG OLG
a
109 a ab b ab @ c b ab
Los -
3
406 -
[
= 0.4 -
£
B02 -
0.0 -
RG0.35,LG0.35 RG0.A45,LG0.45 RG0.5,LG0.5 RG0.55,LG0.55
Gye3 S

)95 &oo $9b (LG) @i 05 9 (RG) 0 oud (Fiamws (s diged gD s puw £ JSUS
el (P +140) J3paine cyle] OS] 3gg pie oLt Sy gy

ERB OLB

RBO0.35,LB0.35 RB0.45,LB0.45 RB0.5,LB0.5 RB0.55,LB0.55

Ggu3 S

Ol b doao g9l (LB) y2 o5 5 (RB) y2 o (shhuans (51 diged (g5 sy —0 JSCud

Cool (P> +/+0) Js s=e d)LoT NSl 339 pie LS sy By >

www.SID.ir


www.SID.ir

WAF 60 —,57 8 oyl ) ol ool pf (210 @uliuo g pole Sloingh 4 pid Yoo

HRM OLM
1.0, b 2
b b cd Pc d d cd
los -
3
$0.6 -
=
£ 04 -
E
ko 0.2 -
0.0 -
RMO0.35,LMO.35 RMO0.45,LM0D.45 RMO0.5,LMO.5 RM0.55,LM0O.55
Ligad aS

&owo 93 bolswo (59l (LM) Cy2 05 9 (RM) 2 o (oihumns (51 digad gh o puw 1 U5
Ll (P> +140) jl> ze d)bi AW 339 pie LS sy By >

Lagomo |y s 0000 oo caliie ol (ol (sladiges
slazsl ks o35 2 Sty b &S dits 2w 0 oo yeddy
(Y+oF) o)) Kon g Patel Lawg sdel Cunss guls 35,15 o s
=y oLl g olua 5 LBl clog slgos )38 ,50 pas

&S o 356 it Sleso alais

G y9aS o yd
ytogiby Sl Laogs (g2 (35 L 2y £S5l sl
03b 328y (i 9 0B (3:8) (S bl 3 )98 Gl gl
» Laoaly 1:5ke awslis (Bolliger et al., 2000) 55,5 oy
= robw b adiond oy |y (gl sxe OMET YUY Jolus

.(P>'/'A) 223 g0l )l Rowo g8 S shly g calizes

ol 2 b £ g Moy lite 5T g douo Loy I Ly
by 48,5 ©)ygo Clids )3 (P>+/+0) 395 o dse 55 (Shg
Sldiges cpo I me Ciglds deng pas Lo s liise b ol
9 O8B9 s SUS 3529 ) gz o> YN 5 FIA ()
25,8 55 il

de g omls led jo g il alsje (olod Laulyd g (Lo
S g cel ool 0yed (b j3s8 sladag lawgs (Djed
ol alS | ey 45 e (i 35 00 (22 s slS
i by e il (b ccpgmalisssan 111,85 55 b sds
Wi (6500 SBCSUSTE g0 Wiy 42 Cons &S Lo lid ol
A (o sladedlS e 4 oy B IE 0L e o)
2l oy cpl JLd 4 g By (2l 9 03)5 ©p2lee
33)5 (o dbml 2y ol g9y S3U

adad oaimd it (S50 4558 ) zey> P e slod
Jodote @ygmmn a ST LS 5 (13958 el aiunly o] p3 00
b g oanlS i LaSos g ol Sy dles ) il i
5 cbale s Lol adglonali T )3 by n o)1y (it bglice bzl
Marshall ) 1,135 o 56 slassl alads p eafiane pué jokas dosis
=y o il 8L oS s opay L(and Arbuckle, 1996
d929 Jodome dlge N0l (gl (65208 Ol o ¢yguus¥ 903
Shals slezdl dlads (mlo 518 clale yiolidl s a4 5 cudly dalgs
> ‘_)M!blf )JI 3 0D odalivo U.:Lo) C’SL"-’ L):‘)JL.: <8l A.D:‘9>
lod b s ods S s & g o 1y o3 YD 9 0 4 V-
SXIY OC 5 —¥/¥ Yoo polio yiuyd b odd 43 it zos>
Jls yd (el 8g, (Marshall and Arbuckle, 1996) wil .
oy sled a8 (gy9lay i oapd ) Ken o Baer lawgy 1239
adllbae L (WAY) jgpm plyto 2 oanliie —F/Y °C b —0/-¥
5 1Sy e g 1 5] Sl (o 2o V) (sl
o Ly ol VY gt alasMe b .cé S 5 —¥/1a°C
2 bt jl goyd Pl (103 V1) ©p2  als sladiges
W P ).o-l Ol lawed ol odblive 0dga5e
W59y gt e Y5V Jghin )3 oael Cawnds ol (awyp b
S bl jlacdl G 5 o o8 Glaie on ) pascie
e e do Cad o o5 ladsee O Gl
s (B r > R g oS 2y 4 S 03 o o
odblin oy doyd V0 50 )b sladise (o)l xe gles

www.SID.ir


www.SID.ir

Ve

Cr2eS 9 e S (b G T ol Al g ,1sF G des il

9 00 S5 wip alisee (gl JoulS )5 )8 )3 iy S 0 0y

NP Eowo 9l ladigad po> I o b g 988 M0 yd 9 xS Slod PH glaeals Y Jgua

o a8 (7) @998 st 3 95 (Slod pH ages 55
(%) (°C) ;W

YA/AE- /¥aP AIYYE./5¥2 —F/\E Y SI¥vat./ ¥ B
ya/r+.as® MeAE /Y2 —Y/A-£-/00® SVt / oY RG«/Yo
Yo/\E- /vt VISVt AR —¥/ovE/va° sl¥yot./\? RG+/£0
Yo/ [5\C y/aak. /s ¥/ V£ [¥o™ FIYVetefo\? RG+/o
v/ 1 /epd AIY - [5AR e Y SN ex /N2 RG+/60
¥y /5y VIV [0 —¥/ovE 0™ FIvY et/ oY LG«/Yo
va/ady /65 V/ask. oA —YIAeE NP SINY /oY LG+/£0
Y5 /oty /Ar© A V£ (52 A=A AR LG-+/o
YA/EEY /AN e —Y/YVEfyeR SNVt LG+/00

bl e oSS O}d}] wobel g3 (P>4/40) 5 iz ,_5)\.»] gy 381 gy 53 wlie Bgy> (ghyld (ol Sls

dl"i) EHE) émo ‘_gglé ‘_glh Ligod p wl)ﬁ‘ - C'J)g.\s Mo yd g C’)’ ‘_glob PpH ‘_g‘&bb‘b -y Jg»

(1) o> ial3il iy (1) @505 (°C) o s i gosd S5 pH  wige oS
VE/VEY/ v YIVAE-[YY? —¥/5£-[oY° SIXY -\ B
WAENI% NYAE- Y8 G sivvat./-¥*  RRe+/Y0
V¥/ot-/a5° YIAYE- ¥ 2 —Y/¥YE- /Yol sIvE-£./.¥2 RRe+/£0
YWy /5. V/AAE-[$Y2 N £I¥vox./\*  RRe/o
NN e AIYYE- 52 “efvvE- fva” Sy £./-¥* RR+[00
Yo IALEY/VS? AAEN ¥ ek /5P SIYYet./\ LRe/Yo
\O/sE- [50° AIvat./os? V5o WP slyvox./-¥*  LRe/£0
Vo/o- yy© y/as£. /¥ —y/ays. v sievox-[\* LRe/o
W ra% MY /xR —Y/AYE-/10® SI¥E-x-/-¥*  LR+/60

Al oS3 oygesl olsl 1 (P>+/-0) jbo ims (g )lel oglis 886 (g0 yo0 5 it By (sl sloSilis

b gowo boldw (g9l (I diged oo (38l cupd 9 SygaS M3 9 F98 Sl PH (o 2300 ¥ Jgar

(7) o> ol cups (1) @499 (°C) o iun 5l go 5 glod pH i
YAIAEY/ oA ANAE- /¥R —y/avE./f.C SI¥VOE- [\ B
Yo Iy /A% ANYE- ¥V —Y/ERE. y sievok-/-% RMe/Yo
YV/¥EY/-a% v/avE. /¥y —PYE YA si¥v-x-[\% RMe/£0
V8-V AN VRS RN % SV .£./%  RMe/o
Yy /v£. /59 YR E-Nid% R SIXY-x+/-¥* RM-a+/00
YEALY/- Y IEENIS —¥fee AV SI¥Y-£-/%  LMae/Yo
vV /sE 5N AYYE.[¥a? —VI¥ede /YR siyvox-/-¥*  LMe/€0
YY/AL . [ARE AN\OE /DA RN A Si¥vak-/% LMe/o
A AVVE- /52 —y/av+-/yaP FI¥V--/-Y  LMe+/00

Al oS3 opgeil elsl o (P>+/+0) Yo sine (glel sglis 86 ¢ygts yo 10 il By (sl (sloSils

S JslS B o> 35 ol 5 solece Lalss 1 5 oS

www.SID.ir


www.SID.ir

WAF 50— 53T o)l ) il oyl pl (210 @lios g pole slodidgs aspiis YO Y

doo 20y +[FD (ool (sl it b abarly 3 5 005 350 02
YO g YD (olouy 4 fewo Lo )3+ /YD sl sladiges oleS
4y (P<e/+0) 590 Y5 ixe p> i3 8l Lo ] bglste ao)yd
OiblS (6185 51 ud ) crouo Mo pd /DD g ¢ [0 Folaw > ke
5 b 39S s l58 i 5T > & eV
odnl i (5l iz gl dy 5 A b Al wlS (i iy oo i do
Sl 8 s 4 o oo al3 3 15 gl (P10
b o Ol pd o gine (RIS ¢ i (sladigel 4 jgSinsg
(Y JS3) (P<+/-0) catly 4y 5
cel > 4 )S Lo (Va3#) Marshall and Arbuckle
Conl 55 4 3V 2,5 (o (St bglin 4 (aolgn Co puo a8
da 69y 22 Sl (i Sleosl (2 > &5 pl e 4
4o Ceglio 3929 (pizren 9 43,5 (o pS1yie (2lgn (slaoyi>
el p3Y ousi dbul olsa (slb oyas baas (dly s bl
Smlgd i pre Sl e eaials 1 5 ol JolS Blo
o Pl YL o als gl j sy e )l & cusliS
it @m0 g (it bgle diyjoSny (2l (e (Sl
bl Gl oY (22 e 02 b 435 hawgs (djen oo
sl Atly g2y 2lon oo ji> 0)l923 g9y (5B8)5 ))E 9 (B
e dged w3l o s s (Yo 0V) o) Sen 4 Akalin
5 9 it o g 4ol 1o ¥ sl 0 i g o oS
Lol 32,8 GB35 (srbnaomt oy 2 4900 Sy ol
oy LS oy e |, 365 gl (VAAY) ], Kan o SChMidt
4 Cod GlyaagnS (2 3Nl ol b dge e 36l
395 5 5 ol (S o o3l bl iy AL sign
255 ahume S (o oSl (gl e YL AjgSy

L2,8

Marshall ) 35,5 o ;5035 & b)) Jlasl sl oo plo 23>
.(@and Arbuckle, 1996; Segall and Goff, 2002
@ o151 Sh ol » lidgel oo g 0das Sl g L
pie odal o g ol U9 R u}l 5 )JLO.A..wJ’O‘ E¥ 9 )‘A.a.a 4
ot Ui BB (g yel bz (sladiges po 4l sme M) 242g
Cl do)d 5o dgd> > u.\w )I..\g'l:b JW )l.).ﬁn | odg
395 cewlio U 4y YLass!| Ll (Goff and Jordan, 1988)
ol P cjen e (2Biles] sl tus olKied (sladss )yl
Jshiz) 2,55 535 203 VS Sl 38 )L 42> i,
2 LooaiS ok bl (y9ms¥g0)d (ol dige sliwly )3 V1)
(W) ohlSar 539 plite <ol 436 5 pliedsal gl gl
Lo lowe) YOV (o ciises (gladigas &)9lS jlade 13,8 sdaliie
olzu,y &b )ls8 slarews 'l JSuise 0088 Ll do > /10 (gol>
9 (lisdgal 20> +/NB s el Cons b Pl Jito S35
SE IS e 00 GSIL asy3+ N0 gols by Ise) usys YOIV
11N (Sl iy ST T P o S50 5 5 slo s
O9=508LS ¢ FeiS 3850 by iliie il )3 (ylanudgol wo yd
Oly=im iy jlo it ladis bawgs 0 Jlosl (203 (5950
A HSD yedS sy polie e ol Jles! s

e ol 8] o
0 au Ve 5l oy il (oo 2o pd /YD (gols sladiged o
L e Giali 8l oo (g)b pme Sisli8l el 0o )d Y/0 4
B G5 s 5 e Slatiges duslis > (P<-+0)
ohalS gbiwly )3 (opp Mo I & Gl o0 j el Sy
Fom lge ded 3 4 (gyekay 0,8 o)Ll o Al o s
= ili 8l s Glg § es Ao 3+ /00 (g5l slad e
Jopd B g9l sladiges | i o LoD VIO Gyl (sla i

]
i
1

(%0 ) Gil5il oyt
.
n o
1 1

=
v O
1 1

o

0.35 0.45 0.5 0.55

&amJJ

st (51 Aiged p2 (381 > 53 G b2 3 53T Y USS

www.SID.ir


www.SID.ir

VX S 90z (o S SS9 52 olxy 615 5 18 gladews ST

oar L 0S dog y e glaolKies b odd 4 b s
e 3p)LS b ab asude deo g9 S ol slaigmeYge b
abgye 3ald atge (o pals 4 jsSiuny (b A g (530S
Sl 09> Gy (S > Sl ol & J b gileans
dulie b g &owo £95 (535 5lai 53 (g Ll b ssaliie IS douo
4o g OlaSe Eoo Lo g (52 e (sl sladiges
cip A IS deo b ol 0010e bglse g (w4l o 285
TEEPTER SY P SOPIE Sy T
crlpls a0l G |y (st )38 35 ) 3390 (sladiges

plygs Y+ V) ohKen g AKalin lowgs o plodl cladss )
Sl sl palie (WAY) jo,m plyge 9 (Y4)V) G2 g 5y

wlmodls 53,5 ,1,5 > 3,31l el vy wis il o s
—SBIYY o \AMA-YAIS ¢ ¥ V=YY el )3 sy 4y 1y abogy o

G5 )0 00)S iy s polie e j5,8 il edlaiwl o yd YO/FO

25 e sl i oK g0 1)

8 5 4o

gote loodyglp dmsly ol (Lol 5 aile b lge
(80100 bylio b a5 & bogas Jl o 55 st Jyeme 03
: : , . T e IS b geo Il oAb sl op VO 5 O e 4 (4o

10+ balowo jloslanl b o158] oo sdalin J> 4 g0 Aoy o)l J i )
el (gl a 508 g )3 Loy 4l g )lgS Geio g3 O 92 oz Sl Ol g Ol B 20: bgle g ol <
;‘ o ) u—>)’CJL~J aS ol u' Iy s bgbiee (claiged slaodly o (o) Sime lara S Lll s S )8 adllas
bolswe U alaly jo piiiny clalllas ol 039 yigllas 3, dio
d)l_;o' Lngémo ﬂL.: b Lmo] 10915;9 9 )i:.\gu b Y dlbémo
= YU Clod 4 dogi b 005 o dlpiiiy calises galaw jo
F ok b (2 3b5 Bpan (g maitene b5yl 3929 35 9
b sl g b o2l (od5u (95 (30l das)len
bl ol Jhiiwl b Kb o woolaidl 0 0gMe (22

Vo) (s Jgome o Vge)3 13 dgng90 oy il Bad (pl )

Lindgos <908 dop> 9 PH. (615051051 (sl yg05] 51 okal oty
g8y (il ded oUly odalie J> 4 ()b jl g 0l 0
o5 9> pe Slagiien > 2 WLl dged gD S g

Sbadgelasl g Cdl p Jgo (058 Caogad 9 Glym o2
hosSdm adols g e Sl 5 0)LS B lgs oo 03913

4 oo (958 15U pt ple 90 156 o CpiSls et

A st Sl dged @ QI Copd p LhalS gy g0
Sylan olad 2 mS polie ssaliie g olSiuwd (25 S Judo

Sl it slaptngiy 5 8,5 0l b ol e
&l

Adapa, S., Dingeldein, H., Schmidt, K.A.; & Herald, T.J. 2000. Rheological properties of ice cream mixes and frozen
ice creams containing fat and fat replacers, Journal of Dairy Science, 83, 2224-2229.

Aime, D.B., Arntfield, S.D., Malcolmson, L.J., & Ryland, D. 2001. Textural analysis of fat reduced vanilla ice cream
products. Food research int,34 : 237-246.

Akalin, A.S., Karagozlii, C., & Unal, G. 2007. Rheological properties of reduced-fat and low-fat ice cream containing
whey protein isolate and inulin. European Food Research and Technology, 227, 889-895.

Arbuckle WS. Ice cream. Westport, Arbuckle WS. Ice cream. Westport

Aykan, V., Sezgin, E., & Guzel-Seydim, Z.B. 2008. Use of fat replacers in the production of reduced-calorie vanilla ice
cream. European Jornal of Lipid Science and Technology, 110, 516-520.

Bahramparvar, M., Haddad Khodaparast, M., & Razavi, S. M. A. 2009. International Journal of Dairy Technology, 62,
571-576.

BahramParvar, M. 2012. Effect of selected hydrocolloids (basil seed gum, guar gum and CMC) on rheological, textural
and thermal properties of ice cream. PhD thesis. Ferdowsi University of Mashhad.

Bolliger, S., Goff, H.D., & Tharp, B.W. 2000. Correlation between colloidal properties of ice cream mix and ice cream,
International Dairy Journal, 10, 303-309.

Bradley, R.L., Arnold, E., Barbano, D.M., Semerad, R.G., Smith, D.E. & Vines, B.K.. 1992. Chemical and physical
methods. In: Dairy Products: Standard Methods for the Examination of Dairy Products (edited by R.T. Marshall).
Pp. 433-529. WA, USA: American Public Health Association.

Cody, T.L., Olabi, A., Pettingell, A.G., Tong, P.S., & Walker, J.H. 2007. Evaluation of Rice Flour for Use in Vanilla
Ice Cream, Journal of Dairy Science, 90, 4575-4585.

www.SID.ir


www.SID.ir

WAF (o0 — 5578 o )louds M) s ol (2 @aliw g pole sloiupoly apis Vo F

Emadzadeh, B. 2010. Formulation of low-calorie pistachio butter and evaluation of the rheological, sensory and
chemical characteristics: A surface response methodology. PhD thesis. Ferdowsi University of Mashhad.

Goff, H.D., & Jordan, W.K.. 1989. Action of emulsifiers in promoting fat destabilization during the manufacture of ice
cream, Journal of Dairy Science, 72, 18-29.

HosseiniParvar, S.H. 2009. Basil seed gum: Physicochemical, rheological and emulsifying characterization and its
synergistic effect in mixtures with locust bean gum and guar gum. PhD thesis. Ferdowsi University of Mashhad.

Iranian National Standard No. 2852.

Karaka, O.B., GUven, M., Yasar, K., Kaya, S., & Kahyaoglu, T. 2008. The functional, rheological and sensory
characteristics of ice creams with various fat replacers. International Journal of Dairy Technology.

Marshall, R.T., & Arbuckle, W.S. 1996. Ice Cream. 5th ed. Chapman & Hall, New York.

Mostafavi, F. 2011. Evaluation of using Milk Protein Concentrate in low fat ice Creams and optimization of its
formulation with Response Surface Methodology. MSc thesis. Ferdowsi University of Mashhad.

Nasiri-Mahallati, M. 2001. Production of low calorie ice cream and optimization of its physicochemical and sensory
properties using empirical models. MSc thesis. Ferdowsi University of Mashhad.

Patel, M.R., Baer, R.J., & Acharya, M.R. 2006. Increasing the Protein Content of Ice Cream. Journal of Dairy Science,

89, 1400-1406.

Prindiville, E.A., Marshall, R.T., & Heymann, H. 2000. Effect of milk fat, cocoa butter, and whey proteinf replacers on
the sensory properties of low fat and non fat chocolate ice cream, Journal of Dairy Science, 83, 2216-2223.

Razavi S.M.A., Mortazavi S.A., Matia-Merino L., Hosseini-Parvar S.H., and Khanipour E. 2009. Optimization study of
gum extraction from Basil seeds (Ocimum basilicum.L) using Response-Surface Methodology, International
Journal of Food Science and Technology, 44 (9), 1755-1762.

Razmkhah, S. 2010. The effect of some local hydrocolloids on rheological and sensory characteristics of non-fat
concentrated yoghurt. MSc thesis. Ferdowsi University of Mashhad.

Roller, S., Jones, S. 1996. Handbook of fat replacers.CRC Press, Boca Raton, New York.

Romanchik-Cerpovicz, J.E., Tilmon, R.W., & Baldree, K.A. 2002. Moisture retention and consumer acceptability of
chocolate bar cookies prepared with okra gum as a fat ingredient substitute. Journal of the American Diet
Association, 106, 594-597.

Schmidt, K., Lundy, A., Reynolds, J., & Yee, L.N. 1993. Carbohydrate or protein based fat mimicker effects on ice
milk properties, Journal of Food Science, 58, 761-763:

Segall, K.I., & Goff, H.D. 2002. A modified ice cream processing routine that promotes fat destabilization in the
absence of added emulsifier, International Dairy Journal, 12, 1013-1018.

Wielinga, W.C. Galactomannans. In: Phillips, G.O., Williams, P.A., 2000. Handbook of hydrocolloids. CRC Press.
Boka Raton New York.

www.SID.ir


http://www.sciencedirect.com/science/journal/00220302
www.SID.ir

Iranian Food Science and Technology ) @ . L
Research Journal y olnl 2Iaé glue g pole byl 4 pis
Vol. 11, No. 5, Dec - Jan 2015, p. 694-706 R FAF-V+F .0 IFAF 53— ,3T B ojles )Y il

Effect of guar and basil seed gums on physical properties of low fat and light ice
cream

F. Javidi, S. M. A. Razavi®", M. Mazaheri Tehrani®, B. EmadZadeh*
Received: 2012.11.18
Accepted: 2013.11.28

Introduction: Recently, consumers have directed their interest towards low fat products as they associated
them with a reduced risk of well-known health problems such as obesity and coronary heart diseases. Fat is a
multifunctional ingredient in ice cream system. Thus, in attempts to provide desirable flavor and physical
characteristics of full fat ice cream, manufactures looking for fat replacers (Drake et al. 1999). Hydrocolloids
have functionalities such as thickening, gelling, fat replacing, which allow them to use in different industries
(Roller and Jones, 1996; Williams and Phillips, 2000). Guar gum is used as a stabilizer in ice cream and provides
smoothness in texture, retards ice crystal growth, and increases freeze-thaw stability (Wielinga, 2000). The
rheological properties and potential of basil seed gum (Rayhan) as a novel stabilizer for structure formation and
reducer for ice recrystallization in regular ice cream have been recently investigated (Hosseini-Parvar, 1388;
Bahram-Parvar, 1391). In this research, the physicalproperties of light (5% fat)‘and low fat (2:5% fat) ice creams
as a result of replacement of milk fat by guar gum (as a commercial hydrocolloid), basil seed gum (as a novel
hydrocolloid) and their blend (50:50) at different concentrations were investigated and compared to those of
control sample (10% fat).

Materials and methods:The ice cream formulations were prepared based on the following composition:
2.5% (L), or 5% (R) or 10% (B) milk fat, 11% MSNF, 15% sugar, 0.1% vanilla, 0.15% emulsifierand 0.35%,
0.45%, 0.50% or 0.55% selected gums (guar gum, basil seed gum or blend (50:50) of them). Liquid materials
including milk and cream were mixed together and warmed up to 50°C. After that, the pre-weighed and mixed
dry ingredients were dispersed into them, under agitation. The mixes were pasteurized at 80°C for 25 s,
homogenized at 23000 rpm for 2 min, cooled rapidly to 5°C and then aged at constant temperature overnight (12
h) at 5°C. The freezing was carried out in a batch soft-ice cream maker. Apparent viscosity of ice cream mixes
were evaluated using a rotational viscometer at 5°C and 51.8 s-1. Before melting rate determination, samples
were tempered at —18°C overnight, Ice cream samples (30 g) were put on a wire screen mesh and allowed to
melt at ambient temperature. Melting rates were measured from the slop of linear portion of drained mass
vs.time graphs. The pH values for mix samples were measured with a pH meter. After the mix was frozen in a
batch freezer, Draw temperature of ice creams was obtained using a digital thermometer.Mix and ice cream
samples (3 g) were diluted 1: 500 in two steps with deionized water and absorbance was measured by a
spectrophotometer at 540 nm. Turbidity (%) was calculated as (absorbance in mix - absorbance in ice
cream)/absorbance in mix X100%. A known volume of ice cream and mix were weight and overrun was
determined as (weight of the mix - weight of the ice cream)/ weight of the mix X 100%.

Results & discussion: Reducing fat in any food formulation will cause a decrease in viscosity (Cody et al.,
2007). Fat reduction decreased apparent viscosity (P<0.05), but addition of gums and an increase of their
concentration augmented this physical property due to of high molecular-weight polymeric nature and water
retention of hydrocolloids and the interactions that can occur between polymer chains when hydrocolloids are
dissolved or dispersed (Roller and Jones, 1996). Compare with fat, water has higher thermal conductivity, so the
reduction of fat content of ice creams resulted in faster melting rate. Addition of gums as fat replacers reinforced
the melting resistance due to their water holding capacity effect. The normal pH of ice cream mix is about 6.2-
6.3. A mix containing 11 % NMS had a value of 6.3, and an increase in NMS lowered the pH (Marshall and
Arbuckle, 1996). In this study, there was no significant difference in the pH of mix samples (P>0.05), ranging
from 6.31 to 6.34. Draw temperature as a measure of freezing point of ice cream is dependent on the type and
concentration of the soluble constituents and varies with the composition. Addition of some ingredients such as
sweeteners, lactose and salts decrease the freezing point. Fat is immiscible with the aqueous phase and
carbohydrate polymers are very large molecules, depression of the freezing point is caused indirectly by using of
these materials, as a result of decreasing the water content (Marshall and Arbuckle, 1996). In this study, a
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reduction of fat content of full fat ice cream resulted in higher draw temperature. However, there was not a
specific trend in the temperature values of samples with same fat content and different fat replacer levels. There
was no significant difference between turbidity of samples with same kind of gum. Similar results were obtained
by Schmidt et al. (1993), which related to sufficient amount of milk fat (2.1 and 4.8 %), milk proteins and
emulsifiers in ice cream formulations.

Conclution: Decreasing the fat content generally caused an increase in the value of overrun. But, very high
viscosity of mix may prevent vigorous agitation and air incorporation that seems the reason of why increasing fat
replacer concentration resulted in overrun reduction

Keywords: Ice Cream, Fat Replacer, Gum, Physical Properties
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