[ Downloaded from nsft.sbmu.ac.ir on 2026-05-10 ]

[ DOI: 10.52547/nsft.16.2.69 ]

olnl 2188 glvo g 4045 pole aloxo
FA-VA Glriio NFer bouli Vo Lo (oo 3ild Jlo

922 03l Canlo (s 9 (o SO 18 b SHg p $5IL &ils gowo P wy
6198 095 yo T (b3

Y . Yo . Yo
Sy Cp ¢ (Slmgy a8 e ¢ (S99 | o

5 oisel «ligiw el wssd; pluld b @lie 5 5505LaS (isel 5 Slikon 5550 e sid (g slo 03,518 Al (5515 0l (el IS s el ils -
Ol e 65,08 g 5

58S sy 5 Sisel lihod plajle wss) Ol (b w5 (5500laS el 5 Sk S 5e alid mlio 5 psle 098 Jloliul iyt onisi <Y
Qhods@yah00.com : g 2SIl Sy .l crgieo

Olp! e «(65,9L8S g5 g Ghigel wDlinios lojler (598, Olul S (ormre qlin 5 (65,9LaS B59el 5 Slikios 3 50 aliE lio g pgle 09,8 T

QNS oy b AUENA sl e b
oS>

i)l s ©zeS o3l Casle (o 5 (oliord Sod sla Sy » SUL als aSelS g jue S ) iagh cnl 5 Baa 30 g dlw
D9 (6,10e55 0,90 10 o Sy !

orlons S 58 sl T3 (o, 0 Y B ) oym g (duoy0 /) B ) oKL ails fos calisis yolie jil togh cpl ,o tldgigy g 3lge
S5y (s 25 oy 7S 03U Sele (IS Gindy 5 S5, 18l b)) (e la S s 9 (255 5 PH s
28,5518 2yl oyse wdg Sl 55, VE 9V Slej alals 1o ()l 0590 jaigads cele

GalS @ o 5 oy Ll cdl el (P<H1)) Gl e ek 4 laaiges PH g (o5llo] oKl ails o ialisl L slanaidly
Sondy 5 Sy 28l veab slnel Gl a4 e 5L als Gao (R rtzmen (PSHT)) W badigel 4y jeSns Gl 5 sl
it abi oael Cawd @ S A axg Lol baiges cw slo Shy sl cme Bl oz aS I o (<)) WS IS
Orizped AjsSay Ol Gt (SIMIDT Gliee (1 yeS QYT (S oS pzeS o3l Cenle 4 (28L Ces (gl g gla e
yae iz Atk 50,3 VYO 5 2oy )5Sl e Bl s |y IS iy 5 85, o2l b Sl ggame (i
5 Ui el FAF G hitel F/A e 2l Ll F/AY pab shitel o jo YEIVO (g3lail O il JISCul VVFA/FA a5y sl
<8l ralS pH oS Jl> o ial38l a3 g SN e, VE 5l am a8 sls Ol mlbog aoye /) Coggllas sac 4 /29
@ o (§,l0 g D9l w0,z 59, 50 Lol ol plias Jsl 59, b (6)l0 ime Diglis 92 55, 50 (o Lo Sy SN o 51 (P<H0 )

39 (O 5D F 51 5YL oo 5L b slo Siig plad ;0 digad shiel a5 04y (gux j0 o Sglias Lol «(p<+/+ V)ogs )l Jol 39,

oolaiwl 8,90 o yzeS o3l Canls jo o> wlio ol e 4 ailgs o b als oo &S Ol lad ieeth opl il :5M
Gl 0Lk 5o b S pled sl (o (2Ll 00 a5 (gl 435 @ 090 (6l (293 41 55, VT e @ i oo ol Canle 9 025 13
il ks a5l YL e BB lade 4 o

PPV

O3> 7 o 5 (FBaye - o8 lags Loy 4 Mie ol 3
=7 0392 b g uzeS b 5l aS 05l e eols ez 5 YL
a5 aisS len () (V) 0gd oolatul oa)ﬂ)é R WA RLVES

7 Seaao;d Lyod sl b cnl wil oo azgi 3)50 Slax
dles Glalidl an azr s Ly o el Lol 058 oo ans salisee
20 059 A (T D9 9 xS Slredysld Brae i


http://dx.doi.org/10.52547/nsft.16.2.69
http://nsft.sbmu.ac.ir/article-1-3062-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-10 ]

[ DOI: 10.52547/nsft.16.2.69 ]

OB 5 59)95 Lpows [ Camle qus 5 (2liond (S5 Sla Sy 3 sXUL &l g 1 () v

Sae L g ol gy ol ol 48,5 090 02
S sle Sy » 55l Al wlslSs e U o)
Loy ol Gl 5 225 03l Canls (o g (ploond
b bl 059, VE (6 IS5 090 5o
Bigy g dlgoe
S5 e gt s olSa 3 1 5l als tal Slga
Seo )3 Vo als g Glwlys ol 5l A1 51 2 (e
Silel s as gl s IS sl oS, 5l o
sbe—lbg Y 5 ug—Lbgo T s 5T50 ] (G
S 5 5l egelded ©ygo ar (Sopds 4S5 e, T
235 )P (SHLlS) puile (a5
ol s g, 4 5 gl e 1950l il J5 i
5 X5 Slge <yl ol (5,0 > 0 ) el bl (Y4 - V)
A Lo b Ol )0 s g o 00995 o] sy sl call5L
als a4 Ol Cad 0l edilugs PHY 4 o5 Sle a0
Vooor QLo b 5em,0le Jo1o aido Ve 5l o 0g 04:)
b s)g Blo sl 5 am alye jo 5 285 )13 adds )3 590
5o odd zhdwsl J5 ol ool jaue ey S Voo ddine lad
Jol> gao 0p0 8 S ol 5 il ax 0 Fr gleo b oyl
ssbie 9 05 e 5 05 Sa (g1 5l o )5 5l ey
Sl Sl S5 55 5 .S S sy, s Sy,
OF) ad 605 5 s pslanz Jloo)o
solie Ol oj0e slajled 4 axgl ol iCawle angd
b feo 5 (o oy el Sg2) als Gl
Sloslanl b culys jo g 0u0 )5 adlol &>y oo (55Lusl
o, VY laae B del> olge IS Jlade &y gy S 0l
0l 03938 Lo 5 oy jed 5l oolainl b s ol o il
Johite ogy b Cesle 0y anld ol eojen el 4
0 ygblan] b lad a5 O yas s o sl Gl I
ClS g ah S oS ile e FO gl B eew
der 5 3385 03938 Ll 51 Sajm 4 amys ¥ e 2 5 e
az 0 FOEY wlbe S a4 gou,0 3l w9 g rpled o
Oy 3l e s ooy Jlal celss F-F Do 4 o5 il
Wb 5 5l bdiges Ssyo a0 Fo—FY @ ladiged dlawl
a8 Jae o 5l ax 0 FEY Gbbo,w 4 4 7)1
Q)
5 oo 59 58 (5o gy 3051
FogSay 3l ALjeSuny Sl joline 4y 14k jeSm g
o olesl Gl o s ool WSy A5z

O oboml sl Sde e 4 WIS (6 ek g Sl
Faal oz 099 b orzeS leesysld o b Sy
30 (Y-0) 5,5 oolaiwl cwlin sl 05581 b oy 51>
aS ool s (Ve +0) ol )LSen g Guven Lul, yon
> Sla Sy Bld 4 0o ) mlan 55 sl (0958
S5 (F) WS S aiges alie Stule wgi 4 e
oS (3558 L w3aS G155 525 (V- - A) ol fSee 5 L3
OBl 4398y w02 S Cemle 4 1535 g ol (g
0098l S Sas (camghy )3 (V) S8l 28l )y
Sele (So59dss) Sla Sy 2 obsS g aily 0y (ot
Al gy (Yoo A) e 5 Paseephollawgs o, (9
Ogpp Eel ol 0,050 el a5 wisls lis ladse oyl
(A 9o S (2 Oa Sle S5l 9 (L sla S
993 Sl ey n L (Ve 2 A) ol LSeen 5 Sahan (yizren
a8 wsls i o2 g Cemle 4 S Lilises glas
LS 5 (Bl (S5l S S dsete el UL
5 Guggisberg gt ;0 (1) 0055 oy Gl
wslo 4 gyl Gilides gl 539381 b (V- +2) o) San
O a5 sy e 3l gl b ks
Lallemantia royleana —le oLs L (Balangu) Sl
95 S5 0y slaails 5 005 Lslins oolgils & (3late BLS
31 o aal UL slaasls o)ls ouplS san S 4
5 Stz mlog oo S Qi l; plual dols jo (285 )18
hme Ll 4 5l s fao S o 5 1y Slojas
L amslio ;o g Sl ula S35 bagyg jpa> dos aiile
TET I S A N Y SO NIVENC U
SIS Seiadlygoge HU8; koo (V) 300 6 5VL 5,0l
35 (oo Sl (Vb 4 jsSians b (B Gl 50
Slodee job s ails pul sl oads 15wl 0 5slSs juue L(VY)
(32,0 AIY) Cagb ) oo 0 YV sg0>) ooy 5L
oud oSl (doy0 VYY) S g (auoyo V/P) S
1 LSl ol 550U ails famo sl Sing ol V) o
0diS Il S 5 SO lsme an |y ol leu L vws oo

Sleg| oSl sloailss )5 @ (Sgedsal (Sl
2l )b gleys ) (g &g Mg 39 Ll Jds 4
=5 slwad s a) glasn o (s2ren Lo
IS SB lae 4 g $9alS Sla L (S ys5lep
OF A0) 05 oo oolaiwlisuel,l 40,0 Se
2 Ry O aS ols i alise e (o)
S Cle sla Sy p oSl alls 035l e Sl psax


http://dx.doi.org/10.52547/nsft.16.2.69
http://nsft.sbmu.ac.ir/article-1-3062-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-10 ]

[ DOI: 10.52547/nsft.16.2.69 ]

\A

VE e o lils o oylos w35l Jlo (ol liE mbio 5 445 ple abre

ax 0 (o Sl g o gxe (ANOVA) by 56T
Tob 5o &b 2 Gl 05 Sy Joe e bl 5 pg0
VIS UOVVRY PO Y PR R AN

aiged (35 50 o5 o ik Jhes slopiite gslaw) Jgox

(82,9) 2 (30,2) 55l ils oo e
\ [+O \
\ [+ Y
\ [+O Y
\ o[-0 ¥
\ [+ 0
\ [+ 4
\ A \4
\ A

[0 4

[+0 \

Y A ARl
Y V'Y
'Y

Al V¥

Bged Wy cJos )3 a5 (pl 4 azgi b cal S35y
bz 86 lojles s (Son ()7 w8 o b
Wl adgi (beye oY) Ses 25 Jsla>

G155 0,90 b y0 sael Cews 4 S (pgd Al ye o
Sleslaiwl b LSS a0 g Bolai MlS #,b 5l eolawl b
awlie 5 Z85 I3 (w)n 9y SPSS 22 138 6
Sl s ghaw o plxil (Sls (903l Ay 4 b1 Sile
b 4S5 0 070 al e oyl o
Lasl e
gl g 5IUT S ¥ Jgaz 1o oo S 58 s S 319
S s S S ln |y Eel gl sV S0
o juiite 51 pogas o Y Jgaz @l 4 a5 L s3Il
3 Pl 0)) 05y o gine g )lol L 1 Joe g3llol
S (p>e100) wilei Jlogme ol (3il Gars (ses]
o sine ol il o adl il oo cenls ,Sils
B) x5 O<-l) A S geo Jeld o
p gerie 90 Glojen Sl )l =) IS o aisg (p<e/e ¢ )
BUNES VRV S - SWO S 1 BRIV IR WO RN o g5 K Ry
SIS Gl as oy lis g2 5 b koo sl i
SOl w38 ilulol als 4 e bl 9o ol
Sl Gl g Sl dee lojer Sl L
o3k

Jyame 69515 gy anls 4 az g b 5 adgl slayge;]
S ol Jongul plee 4 L4 oled Jal
B slos yo lagygesl s ol il 4558y (5 503l
&S Gosb a4 ab plnl (LSS Lalyl g oS Sl 4z
Vool om aids )0 590 Vo Sy )3 adigas alyjoSiung
OA) 0 2813 Jateal i 2 3l agls

YADY o)l ol o ojlaibin] ek, Waaiges pH:pH
TQRD IRWRPIN AR

(YY) o, g Al-kadamany i, 5illae :‘S}L,\ﬂggi
03 58 ¥ o )lels yaily (Blo S (g, diged p,5 Ve laie
laiges gjlalo] o ools H1 8 g cad 3l o g oo
BUl glos jo aaBo Ve S a0 M Co (0,5 s 5l o
(V) ad dwles oy sadal, 5

(D903 adgl (39 = 0,5 b 5l am diges (y59) XV e

Ages adgl (59

Ky ek Jold Cle pux sla S tome (b5
il O Sigan Ggasl 5l eslanul b (5 3y 5 il
odguze ;3 3y0 Vg (55 V) oy (Beel Sl Ve Lawss
Sy90 pyd ol el (3L les yo (L YO-YA o
Sl Ao 4 (B) oy0i jiSlas a4 0 slaisS 4 colaiul
OO N (kS oaias (Las () oped (S g diged (O
(V) Conl digos

Wy slojles gk cnl o sbel Julxd g 4 je
g (Mo, < [Vge /o0 0) v aw jo oL Al pes Jolis
B bajles g (weyoV 9 ) ) gl 4w o o2
L (Central Composite Design) CCDs3S o S 0 7,k
s &S (go 4 wind plnil (655 pe alali yo 1S5 b
a5 eoliial b gl () Jsaz)od e VF b las IS
tb e g, 4 Design Expert(version 6.0.1) s ,L!
(S35 Gl sl piie 5l S e g as LT (RSM)T
malezr Wiz oS, Joe B 0 (e 5 ol B (S5
ral )l s slojesite 5l (b S50 4 ) ]

Y=K +AX;+BX,+A%X,%+ B? X2+ ABX ;X ,

oy )L\io K ( J&us GL‘Z’ s 00 (AsS C}la.ng
6}5)"’ FUYH 5 [ao 6Lm o as @Jb I CML )‘¢5.c)
ol By A% as SISIB g A LWl I8 ho o
Jeaz sl eolaiwl b asil oo Jlae Ol3ITAB g pgo ax o


http://dx.doi.org/10.52547/nsft.16.2.69
http://nsft.sbmu.ac.ir/article-1-3062-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-10 ]

[ DOI: 10.52547/nsft.16.2.69 ]

AhSen 5 (659585 |psoms [ Camlo s g (leord o33 b Shg p oKL &b gowo I qw)p \Al

(sl (So5e8) Goly sl psite 6Ty il g 50U @l 5 (ygemsS ) Joe cul oY Jou

(a6 JSuly) 4555 pH (/) 3llo]

Slay o ggoe o Slayyo Egome <l o Slay o ggorme el o &
FIYVY E-+ 00 VoYY AR Fay* YAB/A0 TEAE Jaw
AMYONE YEIVA™ NN YRLY AQ/f- —YIASFE A
Y/AY$ E+e 0 YYYVAFTE O ajp.e . E-e oY —efe¥™ \ZA SYIYYEE B
YYFYA/AA AV IYO™ <lY —efe 00" VYV VAY® AB
V/+0) E-- -0 AY[ Y™ SIAEAY YA R ARRY/IN G\ A’
YEVY - [5Y SNAYTF VEEFE-. ¥ [ OY™ 24 - IvY"™ B*
AAYIYY ™ - [N - o™ - Shsle pas
-IA$ “IAA -/ay (R?) iy s &

Sogxe peNST e/ o) mhaw )0 )L>L5;4mem£§ el mhw o )les;am% o0 mhaw o )la‘s;.:f

2 bpiie Sl pgas )3 o mls 4 429 L pH
‘;3 a(p<‘/“\) Sgs )‘Q&M G)LAT J.]aJ )Yd.apH Q‘J.».A
Flao =) UK 50 00 <+/+) A) L oo Jolis Jow
ool ! el oals ool las PH  psie 90 Jlojer
A pH s pxe JioalS o L Reo lade il
P PHGRE (052 5 5L doo plogon (AIHIL Gizen
20,5 oaalie,logel

a3V o @bl 4 axg b gl 4k 595y
Soisie ylel S 5l Jas 6,0l 43Sy o jicta 51
3955 slogire ol Ghily had pseil Jy dp<e/e)) o
Aibee al 5l o cwls Slas a5 (p>-/00)
30 0 (P<+/+ 2N B) oz Jols Joo o gre o le
Olas ol aj9Sng p piite 99 Glojen Sz -V S5
o 5@[) éma )L).M w‘ﬁ‘ le.w‘ Q"‘ > Sl 00 00l
SR e )y ab el ansSs s Sl
(e Oy90 @ 22 GRIBIL Grizmen wos o e
Orizred (S8l Gl gl pae job 4y 5 pall anjsSns
Jogai 5 S lisine Gialil et 39 ol logen il L
0,55 oanlie

(V) IS 5 iy 52Ul s (1) Jsuz & owe (2L5))]
> 2yl s Shs 5l Sy slp ]y mul maw jloges
Ao oo oyl

(&

g
w
H
2
g
]
kS
050™\_
100 \
8 Fat (%) w'\
A Balango (%)
200704
(€

I

z

A Balango (%)
116279 ]
|
mem‘

_ 579675“

g 118 |

2 mem|

§ \

H

A Balango (%)

() IDT 2 sl oo 13U Gesly o Jlogaid S

CrzeS o3l Cele () 5ol 43Sy 9 (&) PH


http://dx.doi.org/10.52547/nsft.16.2.69
http://nsft.sbmu.ac.ir/article-1-3062-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-10 ]

[ DOI: 10.52547/nsft.16.2.69 ]

\A¥

Wl

(oo 3D Bl sloseiie sl Gibils 50T @l 5 GgemsS s oo cal o Jgoar

S5 Sl =, o b

Sl yo ggacns ol o Sl o Egone el o Slauye ggome e Slupgseme il o

/-5 flo0™" AN AARN YAy flofe YIVa AAR N Jse

/oA VY Y/-0 BN Y/A¥ SV \ia! N A

s AR “IFA “IYA™ Al DAV A AN B
Y/ E=o oV IV N - - . s - - AB

AI¥D gy - - YA N - - A

A - va" - - Y ST - - B?

o[ AY™ - -jay™ - - [y - -V\"™ - Syl pase
. 4 . .58 - -IA% - “IVY R®) (yoaess

osire NS cofe o) mhaw o )lasz.mi*i*i* el whaw o )losz.mw b mhaw o )lasz.u%

Sl oo Jlade iol3dl Gell ol sl ool ools lis
Ol 3l Liioras ol pabs 5Ll o (g)ls pme (ial38l s
- e Gl Bl cpl (g 2l uldl b liel (052 e

Oialidl e g0 ml leien 0l L ioren 090 o
20,8 oanlice Jloges ;o pab sl

Color(Seora)

B: Fat (%)
A Balango (%)

(=

acceptance (Score)

A Balango (%)

(o

sz B SILA

AL LS 0 Jyoz mli 4o azg bipab jlel
39t o sire s ybol ;a1 Jacs ol Sliiel 1 e i
398 Jloemixe o Gl chiad g3l (H dp<e/e - )
il oo 4Bl 3l Jae el [ Kilis oS (p>+/+0)
E<lo0) A) SIL goo Jolds Joo Jlo e lacLe
b el o i 90 Glagen STl S 50 00

Flavor (Score)

5 Fat (%)

0.00 0.0

(!

texture (Score)

B:Fat (%)

(€

S 835 Cale () IS iy 5 (@)l (), d(@prbs oo el 1 55 dlias 3l Gesly el Jlogas ¥ JSUS


http://dx.doi.org/10.52547/nsft.16.2.69
http://nsft.sbmu.ac.ir/article-1-3062-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-10 ]

[ DOI: 10.52547/nsft.16.2.69 ]

OB 5 59)95 Lpows [ Camle qus 5 (2liond (S5 Sla Sy 3 sXUL &l g 1 () vy

ol sltel (n it i3Sy Olie (i (s3I
sl 009 Jlaia e wlil il | L5 5l o S, il
- (Graphical) 31,5 5 (Numerical) oo obacge
aS olaJos jloslatul b gy cpl jo 1g0ae 2b aduge
Ao ).nbl_Q.A ] DJ_A—l Cewd Ao (Can) CL...JL' R 6‘).1
o a2z g b ogd oo b ) Ble 5 g Jias (slo e
Aol s 4 0o 0 VYO oy 5 oy /) oKl g
WSl JBub VY2 /FR aljeSiny sl (Jyae
Bl 8l el /AN pab Ll w0 YRV (g5luslo]
Cmsllas sae o F/A0 IS 0 pdy sl (F/AF S, 5Ll
@ p3Y g do s /) (aieiuls; l5w) (Desirability)
Cemolle Sy bl jo gaeiols, ol a5 caul S8
reiie S U o (s ol e 5 ool ooleitiy Jso 8
1)) ol

Cowd &y gl a4y &Bly 0 by, (al 50 1 SIS (b Al
o Glp dg aals aate a gl aigy ahi SO o]
o2 59 b onl wlioe s 4 adg sl e 51 S
ey 9 bl alS Glp ol whae Gla s ols 13
Gebd (pl )0 04d o Jol> (Contour plot) sl loges
S50 (5038 (g, )0 At Jlake led esie o Zol abads
e 90 lp |y adgs anl,d aig aels O S ol axd
a3 go (i (7 9 S Goo

Desirability
2.00
150 —
Prediction 0.900
0750

1.00 —ap -
050 —
0.00 - T

0.00 0.03 0.05 0.08 0.10

X: A Balango (%)
Y: B: Fat (%)

207 9 S oo e 90 Gl S Jloges ¥ S

0399 30 S 03l Cuwlo o SHg Judd (owyy
“ St sl Sy (Sl awslie (F) Joaz 16l
SLas 1y 6laeSS )90 50 0ol (5 S ojlail w9 olends

.Mésa

AL B, s ¥ Joaz bl 4 azg LSS sl
35 lomme glel i 1 Jue S5 slital 1 Lo jite
39t o sime ol G5l ax geil (s (P01 )
il e 4Bl gl Jome el ,SLES a5 >+ /+0)
E<ele0 N A AL oo ol Joo jlo sne slacs e
Ol S5y skl e 90 lojes il Y IS )0 05
s 550y G e ial33l ol ) s el o0 0l
ORI L Geizes it S5 el o (6 )lo g
B9 g Gl Gl (Jg 8L Gl S sl oz
Slog—es )3 S5 bl al ) ke 9 (nl Glojen I L
23,5 oamlive

AL LSl e Y Joaz mls 4 axg L :edly jlkel
S5t s omine sl b 31 Jae Bl Sl 1 i
39 o smine O Gl had (gl (s P+ )
il e azil gl Jome el ,SiLES a5 (>4 1+ 0)
P<-1 ) A) S jamo ol Jow o i slacs s
Ol S8 kel p psie 93 lejen Sl -V JSB 50 00
s 550 oo e LiglEl obil gl yr el o0 o0l
Ol 38l L cpizren ol <L sLesl jo (gl se i3
Sl ol 5 €l el 8 Bl Sl slgione
Sl el peiie 59 ol laad ol L 0 s ine
20,5 saslie Jlogel o dl

L B o ¥ Jpar ol o a5 L 2GS Sl
Joioin ST 55l Joo IS by el Lo i
358 ylaee Ol (il s sesl (s P01 ) o
il e 4Bl gl Jome el ,SiLiS a (p>+/+0)
P<e/+V A) SIL foo ol Joo Jlo gne slacsLe
e sl e 99 Glagen Sl Y SIS )3 0
famo oo Lial3dl bl ol el o 0l Lt IS
Lol (5 Gopdy shiel jo (g5l0 cme (ol 381 s oS
o oy 8l el IS iy sl oz
39 il apad I3 Ly o i 955 s ine il
2005 sanlie g 5 IS el Sl Gl ek
ol a5 51 S sy il b dipgy Bl s
sl e (Optimization) oloa gy el o i,
S5 SlatsS 4 it ol a3l oe o8 aulb
ol 1, S Sl (s Ll g 45 5,5 o
axels ) oKl o 31 5 eolie 38l 3B (ol 4o Al
(0o VU jasaaly j0) o)z g(aeye VL jao

ol Gl (=S LS oo Jols caile a5 glaisS


http://dx.doi.org/10.52547/nsft.16.2.69
http://nsft.sbmu.ac.ir/article-1-3062-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-10 ]

[ DOI: 10.52547/nsft.16.2.69 ]

Yo

VE e o lils o oylos w35l Jlo (ol liE mbio 5 445 ple abre

2 Sless N, o Gl mls slee p i
Sl ged JIgne 0288 59, U (i slo Ty (ooled Ll
il pels gylgre Dype w4 5s, VY Sl e (s
b Sy alS a5 0g slaigS @ juals cpul Jg (p<¢/ V)
KN pab) 050 Jg8 BB e ol Sl 5INVE 555 50
(FIF S ol 5 FIFY G, (FIVCaL

5 sllo] Slade 0008 oo lid Jgao oplas jeblen

Slom Jg S aaade (glogime Spss V55, U pH
5 Gl s b & ST ke VF gy b o]
Ol o <o V) cél jmalS (gylo g ek 4 pH 5
@ NS Dae Jsb o anjeSiny Dlisd W) (Jsox
a8l By (pl a5 05l oo 0y (P44 (pal il O jao
JEl Y VD sse 4y Jpamo 6555 5l 59, a3 50

] o0 c\...vla

G55 0,90 10 0uls (5,503l sl T e Nbe dslinf Jgas

B T . P pob bl (sl JISl) 4y pH (1) s3] 39
f/aat- /- % flagt. /-2 f/at. /-2 \WAAED R & V12A/F £Y Y/ C I E R R T A \
FINOE- [+ Y2 FIAek [0 FIAVEL)-YE FINOE- /- 52 VIASIVEY VYYD 0% YYE RN s
F/fx /- ¥P ATARE-THER G 1 OV I fxe /P VY VATV /YYE \AETIEI S CV\Z N o e VE

O)es ¢ Al-kadamany pooren (YF-YA) coils cullas
2 &S oy (e 13l 090 50 sl bl (Y4 - Y)
(V+) Qidges sadlive i 0asSe Cwsle g3lailo] oliae
Slol aS win ) (5,155 5 (VYA o), Se 5 olgses),
P 5 Ol g 90 Sladils deo (550 59l sladiged
ges Syg0 5 Tl ol o Sl (il laaigas (5SS
5 98l oy 58U Judo 4 Wil oo 4 092 Golo 55 J S
aibioe J5 sloaSit o] o aten Joas Jole e
(Y
8L GalS bdiged PH L als g iolidl L
5 Sla s it slayl 3,5 s L pH ials
L J5 8 ad JoSis 5 b o ol gloizl oSGl
5 L sl SRy @) e S b sSse Glee slasien
PH>FIF-FIV o ams o 58 b cos 55 1) U5 (Saiels5,
S0 b1y L ozl usjlS (slo e oo (g0 asdls
Dg oo oddlie PHSE/Y 1o olayg, o iS5 o axlse
PH Lzals Sail (Y+) oS oo w5 |, g5l of pH<Y
4 Ll glazzl pH a5 538 glads 5l o2 PH 5 50
o3d ol Ly (PHFIY ) ol ssedgw wl oo jleis
czge PH Gl 51 5ol 50 cute L L G andls Sl
sledsls 5 0z Sl 0 4 L s LTk
me B () il 0T ol 2 g 98 b ST
Collad jglaie 4y SIS ke 4 5o 5e5Y &S Sl o,

b oo 480 Jlaxsl mlaw 5o s ime S| Silo i b 50 aliepé By >

-
@ &ly 10 a8 sl glaloT wasle sdee colre 5l (SO
Sy B e gl s ] b p b
G dw Bl SaSs > Lo 4 cle jo silalcl
Jlasl 0,08 fall 4 e oS wad (o0 &) (Bgp 4SS
2 (Y005 o casle 51 ol @5 9 ey 2l logesisy
ol dlge G390 JJo 4 0pzeS g 27 ogn Sl
Slga 51 aSa] S 39 oo sanlice Cenle ozl Ll sy
598 oolitul )l LialS cam o dilide saisS sl
SL ke o ol s e ol oo 500 Slo 4 (YY)
Ohlod ands gl 59, 5 @l sl b oS T (S8, s
" et S sbedygld ) wlh e G gl o
s hed s b g i o] (glialo 4S5 L,
08 o Oype cwle ol Had e oS glesle
2 5 eslaiul o el (SLAT (g3 a5 e i
L J5 a5t (2l pae) bl L g el ()5 g9
o gy 59,5 (Gl (YT VO) il o bLI )| jo aads
3 ey O 0w ole 9 i IS Alre 5 il 14
ol oduay (Y0) il oo cunle aloz 5 gauul slaasds
o 55 (53 0 e S i 4 Lains 5l
Sl azys J5S poe 5 mly sl PH aile 5o 6]
O o8 & sl g ol (S (5,5 A 5 e o
sdel Cewd 4 s (V) 05d o (i (Lo e 4SS

Syl OYAY) o el i lajimgh mlo L
(\‘“ﬂ') u‘)&ob 9 (§Ogew 5(\\~A°() u‘)&‘“ 9 @‘..\.‘Lc


http://dx.doi.org/10.52547/nsft.16.2.69
http://nsft.sbmu.ac.ir/article-1-3062-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-10 ]

[ DOI: 10.52547/nsft.16.2.69 ]

OB 5 $59)95 Lpows [ Camle qus 5 (2liond (S5 Sla Sy 3 sNUL &l g 1 (g vz

5 Jyaze plgd 5 a5 630z 4 LS koo
3 dgh e pab dgupe el W)l Log,T e ol 5 als
@ e SUL wls oo (0938l o0 B 4 Bk
oS sl oids pab g ke Wae sl S cudled il
2=l 1y ggdge cnl 5 Gheoi crl 5o PH Slyss (o) 2
mo o gewo 0L polas 4 cudls axgr Wb andl wuS e
fao YU ol 5l oolial 1y asl ansls LuSe il wilgs
sladsge God 1558 cum jsSany Gl s o
5 00,8 ol ;o Ll ad ST 5l 65T sle g eaby s
9 LS’L")'“’ °|9'7M)) 05..»‘59 p&b wilh.a w.:olf u&b
oo (S ) esliial b ey b OFAQ) S
> 9 @l Sopd G SRy 2 Obu; 5 90 slaails
Oty 85 Wdewsy 420l & ()7 O3 0SE Cele
39 Bl rowo Aoy /40 (s3> slddige 4 gux L
U ey 4 Shrgh 50 (WWAY) ) Kes 5 (S, (YY)
g Wiy Cwle (ou Slo Sy » 954lS 9,008 (0938
2 ite 5 A aslSs e ogdl oS aisS ol
@ oL wls gas 3958 (YF) Cuili badiges pab Lol
i lawy Bl 60518 cde @ wcnle sladiges
Slwl carge (555 Slo e Gl ;0 9 glSgjoun caias
wlafowwbjfémmMJ.&Mo)oylw
Sy dsee Laled 5 le S8L vgug a4 e S
Gl Olaazs b iwgh opl doeis ol ool aaiges
U‘)M 9 (_gé)ibé o\)‘)'sé.b.l 9 (\V/\Q) u‘)&o& 9 u.:‘m
ATV XO) cusls callas (YYAY)

Wdop@&ﬁxmou]wo@@bqqyb
p.é)‘sl.c J..aL> Cawle 9 w)f )‘)5 ool Sy90 u).>p5 o)'l}
2 sberdsn Sl cle 4 &S b Ol
SIS 39, 1T e @ Wl e aR 00 59, O sl S
5L solarul JJ[S ‘599 EVIGIR VY UJ‘ S g ol

eReferences

Aghazadeh Meshgi M, Mohammadi Kh, Tutunchi S,
Farahanian Z. Production of Nonfat Set Yogurt with Corn
Starch and Gelatin. Food Technology & Nutrition. Summer
2010;7(3):66-73 [in Persian].

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

Farahnaky A, Safari Z, Ahmadi Gorji F, Mesbahi G.R. Use
of gelatin as a fat replacer for low fat cream production.
JFST. Fall 2011; 8(31): 45-52 [in Persian].

$Sb ils gas (il 38l wcnl ails 359 55eT slas ST
cllad ws, Luls LSt ady) b ol s o
sl 1alS ladiges PH Lol 5 odndsn dgue 1) oS5l
Ohen g ool gl Sladiod b Gieghy (nl a4z ol
aoal Lialidl 5 pH zals (F1) cusls cillae (1FRY)
colid Jds 4 S ol b e e cladigas
58SY ass b aS sl casle sla ST Baile S gilie
A2 o dnlol SCISY awl adgy 4

Sl o d9z g0 ST Ol e s (6585 Sy 00 S 4
Lall ol Jpame 4 joSimy Gl Sl 5L L cle
b Coshi 4 e 27 9 Kb Al geo I
AT S Gl s IS sk Sl ond (s
jsSmy Gl e Ol Qi (Shs o 4 baeo
ol (Ve F) L, Ken 5 Sandoval-Castilla(YY) wigd so
eyl 5l )l Jdsar Slhases S slaJsSge s ,S
ol Gladssee b (caSome S5 a4 03,08 YU ol Qi
czye lpby wilal ploa 1) Ll g 00 185 sy
Al 55 Ceglio Gralidl ez o 5 ol 5 &35Sy al38
Ohen 5 Walstra (V) igd oo ol 00, |4 (g9,
oz oy B cll jo a5 wisls las s (V449)
Loy &5 wS e Jos 2ol plyear oadoSen
a9 ighge bl (S laden ) 5 s
L (V) w8 on Conle J5 aS0d oSS g (555 iz ge
Slge Gal3l JoIs & Yol 35 oSl frmo il 2053
Oliiog b aSical adly (il baiges 4 jgSiany el
Sgy (TY) csls cillae (VWAR) oKk o e el
B O)ge 4 SIS Do Job )3 4 jeSn g Sl ks
b Jdo a4 Wil so gl cpl cde cl cal lgie
Q) w2l S pmoeign Jlail s 5 eSSy
L sy A R S 5 gl al
Sligios b (gl pl 4o abboe Gloj cbdS

(YY) casle cdllas (Y- - Y) o en o Abu-Jdayil

Baig M | and Prasad V. Effect of incorporation of cottage
cheese whey solids and Bifidobacterium bifidum in freshly
made yogurt. Journal of Dairy Research1996; 63:467—473.

Jaros D, and Rohm H. The rheology and textural properties
of yoghurt. Chapter 13 in Texture in Food, Volume 1:
Semi-solid Foods. B. M. McKenna, ed. CRC Press, New
York, NY. 2003.

Guven M, Yasar K, Karaca O B , Hayaloglu A. A. The
effect of inulin as a fat replacer on the qualityof set-type


http://dx.doi.org/10.52547/nsft.16.2.69
http://nsft.sbmu.ac.ir/article-1-3062-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-10 ]

[ DOI: 10.52547/nsft.16.2.69 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

\A4

low-fat yogurt manufacture. International Journal of Dairy
Technology 2005; 58: 180-184.

Aziznia S, Khosrowshahi A, Madadlou A, Rahimi J. Whey
Protein Concentrate and Gum Tragacanth as Fat Replacers
in Nonfat Yogurt: Chemical, Physical, and Microstructural
Properties. J. Dairy Sci 2008; 91:2545-2552.

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

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

Guggisberg D, Cuthbert-steven J, Piccinali P, Butikofor U,
Eeberhand, P. Rheological,microstructural and sensory
characterization of low-fat and whole milk Set yoghurt as
influenced by inulinaddition. Internation Dairy Journal
2009; 19:107-115.

Razavi S M A, Mohammadi Moghaddam T, Emadzadeh B,
Salehi F. Dilute solution properties of wild sage (Salvia
macrosiphon) seed gum. Food Hydrocolloids 2012; 29:205-
210.

Razavi M and Karazhiyan H. Flow properties and
thixotropy of selectedhydrocolloids: experimental and
modelling studies. Food hydrocolloids 2009; 23: 908-912.

Farhadi F. Structural elucidation of a water-soluble
polysaccharide isolated from Balangu shirazi (Lallemantia
royleana) seeds. Food Hydrocollids 2017;72:263-270.

Amin G R. Popular Medicinal Plants of Iran. Tehran
University of Medical Sciences and Health. Press; 2005. p.
66 [in Persian].

Mirheidar H. Herbal knowledge (use of plants in the
prevention and treatment of diseases). Vol:3. 5nd ed.
Islamic Culture Publishing Office. Press; 2005. [in
Persian].

Mohammad Amini A. Extraction optimization of Balangu
seed gum and effect of Balangu seed gum on the
rheological and sensory properties of Iranian flat bread,
MSc. Thesis. Ferdowsi University of Mashhad, Iran;2007
[in Persian].

Tamime AY and Robinson RK. Yoghurt Science
andTechnology. 2nd ed. CRC Press;1999.

Chiavaro E, Vittadini E, Corradini C. Physicochemical
characterization and stability inulin gels. Europe Food
Research Technology 2007; 225:85 —94.

Institute of Standards and Industrial Research of Iran, Milk
and milk products -Determination of titrable acidity and pH
value — Test method. ISIRI no 2852, Karaj: ISIRI; 1996 [in
Persian].

Al-kadamany E, Khattar M, Haddad T, Toufeili I.
Estimation of shelf life ofconcentrated yoghurt by
monitoring selected microbiological and physiological
changesduring storage. Journal of Dairy Science 2003;
85:1023-1030.

Institute of Standards and Industrial Research of Iran.
Yoghurt-Specifications and test methods. ISIRI no 695; 5th
Revision. Karaj: ISIRI; 2019 [in Persian].

Tamime A Y, Barrantes E, Sword A M. The effects of
starch based fat substitutes on the microstructure of set-

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

style yogurt made from reconstituted skimmed milk
powder. Journal of the Society of Dairy Technology 1996;
49:1-10.

Trachoo N and Mistry VV. Application of ultra filtered
sweet buttermilk and sweet buttermilk powder in the
manufacture of nonfat and low fat yogurts. Journal of Dairy
Science 1998; 81:3163-3171.

Lucey J A. The relationshipbetween rheological parameters
andwhey separation in milk gels. Food Hydrocolloids
2001;15(4-6): 603-608.

Lucey JA, Munro PA, Singh H. Rheological properties and
microstructure of acid milk gels as affected by fat content
and heattreatment. Journal of Food Science 1998; 63:660—
664.

Bahramparvar M, Hadadkhodaparast M, Mohamadamini
A. Effect of substitution of carboxymethylcellulose and
salep gums with lallemantia roylena hydrocolloid on ice
cream properties. lIranian Food Science and Technology
Research Journal 2008;4(1):37-47 [in Persian].

Amiri Aghdaei SS, Aelami M, Rezaei R. Influence of
fleawort seed hydrocolloid on physicochemical and
Sensory characteristics of low fat yoghurt. Iranian Food
Science and Technology Research Journal. Fall 2010;
6(3):201-209 [in Persian].

Mahmoudi MJ, Amiri Z, Alimi M. Evaluating the effect of
maltodextrin as a fat substitute on the quality of low-fat
yogurt. 20th National Congress of Food Science and
Technology; 2011, Tehran, Iran [in Persian].

Razmkhah Sharabiani S, Razavi SMA, Behzad KH,
Mazaheri Tehrani M. The effect of pectin, Sage
seedgumand Basil seed gum onphysicochemical and
sensory characteristics of non-fat concentrated yoghurt.
Iranian Food Science and Technology Research Journal
2010;6(1):27-36 [in Persian].

Walstra, P, Geurts T J, Noomen A, Jellema A, Van Boekel
M A J S. Dairy Technology-Principles of Milk Properties
and Processes, Marcel Dekker, New York 1999.

Sekhavatizadeh S, Sadeghzadehfar S. The effect of guar as
the fat substitute on some sensory and chemical properties
of low-fat yoghurt. Innovation in Food Science and
Technology 2013;Volume 5, Number 2 (16): 29-38 [in
Persian].

Burkus Z and Temelli F. Rheological properties of barley
bglucan. Carbohydrate Polymers 2005;59:459-465.

Abu-Jdayil B and Mohameed M. Experimental and
modeling studies of the flow properties of concentrated
yoghurt as affected by the storage time.J.of Engineering
2002;52:359-365.

Sadegh Rigi S, Sharifi A, Rigi M, Opuz M. Investigating
the Synthetic Parameters of Drying Aloe Vera Gel Using
Smoothie and Microwave Pre-Treatments. Twenty-first
National Congress of Food Science and Technology;
2013,Shiraz, Iran [in Persian].

Lotfizadeh Dehkordi Z, Shakrian A, Mohammadi Nafchi
A. The effect of Salsify Plant extract on the viscosity and
durability of yoghurt. 21st National Congress of Food
Science and Technology;2013, Shiraz, Iran [in Persian].


https://www.sid.ir/en/journal/JournalListPaper.aspx?ID=161717
http://dx.doi.org/10.52547/nsft.16.2.69
http://nsft.sbmu.ac.ir/article-1-3062-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-10 ]

[ DOI: 10.52547/nsft.16.2.69 ]

Iranian Journal ofNutrition Sciences & FoodTechnology 78
Vol. 16, No. 2, Summer 2021

Effects of Balangu Seed Gum on Physicochemical and Sensory Characteristics of Low-
Fat Fresh Yoghurts

Nowrouzi St, Ghods Rohani M2, Rashidi H?

1- MSc of Novel Dairy Products Manufacture, Khorasan Razavi Agricultural and Natural Resources Research and education Center,
AREEO, Mashhad, Iran

2-*Corresponding author: Assistant Professor, Khorasan Razavi Agricultural and Natural Resources Research and Education
Center, AREEO, Mashhad, Iran. Email: Qhods@yahoo.com

3- Associate Professor, Khorasan Razavi Agricultural and Natural Resources Research and Education Center, AREEO, Mashhad, Iran

Received 6Jul, 2020 Accepted 250ct, 2020

Background and Objectives: The aims of this study were to investigate effects of balangu seed gum on
physicochemical and sensory characteristics of low-fat fresh yogurt and monitor these characteristics during the storage.

Materials & Methods: In this study, effects of balangu seed gum quantity (0-0.1%) and fat content (0 to 2%) on
physiochemical and sensory characteristics of the fresh low-fat yoghurt were studied. The low-fat yoghurt was stored
for 14 days and then investigated on Days 1, 7 and 14 for physiochemical and sensory characteristics.

Results: Results showed that increases in balangu gum content decreased syneresis and pH of the samples significantly
(p< 0.01). Increase in fat content led to a decreases in syneresis and increases in viscosity of the samples (p< 0.01).
Furthermore, results showed that increases in balango gum content increased the taste, texture, color and overall
acceptance scores (p< 0.01) while fat did not include significant effects on sensory characteristics of the samples. Based
on the results, the optimum point for low-fat yoghurt production with minimum syneresis, maximum viscosity and
highest taste, texture, color and total acceptance includes balangu gum content of 0.1% and fat content of 1.25%. This
product includes viscosity of 1169.49 (Pascal second), syneresis of 36.75, taste score of 4.91, texture score of 4.90,
color score of 4.96, total acceptance score of 4.99 and desirability index of 90.1%. Results of physiochemical
characteristics after 14 days showed increases in syneresis and viscosity and decreases in pH level (p < 0.01). Sensory
specifications did not significantly vary between Days 1 and 7; however, differences were significant on Day 14,
compared to Day 1 (p<0.01). Despite these differences, samples included acceptable scores and were appropriate for
consumption.

Conclusion: Results of this study have shown that balangu seed gum can be used as an appropriate alternative of fats in
fresh low-fat yogurts. Moreover, these yogurts can be stored for up to 14 days.

Keywords: Low-fat yoghurt, Balangu seed gum, Physicochemical characteristics, Sensory characteristics, Optimization
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