[ Downloaded from nsft.sbmu.ac.ir on 2026-05-11 ]

olnl (2188 gilie 5 4,345 pyle aloxe
253-262 clonio 1392 Jlgr L o Lot ozt JLo

Sl iy obS 559, b oudys gound (2aVLI3 s puiy (o 9 (8L SS9 (o)
7B izasle b dglia )0 (Lui¥sTes” Lilsg)

6 4. a5 4 3, ) 2 1.
duwww‘eal)dljf)m‘wuﬁf‘)sdmwalm‘ c5’l>5)u"“‘eu‘“"7“°‘c5‘°$f‘-f°i)‘°

Aeed (S psle olSails (R mlio 5 4305 pole 0aSails i8S A mlio 5 (Sladi ik st (R glie 5 psle ad)l s )5 ezl -1
bl O et

(S ol (oble 9l ) 55988 Sl S35 o)l = (sole Jlo (oj5e] dmmse lié @lio 055 o] -2

Aaped (S pole olRasly (e mlio 5 4dis psle aaSiasly ()giS Ll mlio g sludss Dliass gicadl ( S mlio g psle 09,5 Loiily I Jstus odiny g5 -3
mohamdif@ut.ac.ir | Ssg mSIl Cany ol (45 oo

T Inl 63,918 (555155 5 0yl () shotl 5 o295 %0 (S35l g (Fliid e o odmghy Lol -4

Oz sly 5 ¢yl o825 5 295l QLS tmgh 355 JLokial -5

S et (b pole olSils (cdaghy ke o Szl (S0 -6

9U11/30 : 5 pdy g6 91/8/25 1=l 0 g 6

ouS>

4

5 0dg Codgase Cle 4 1l GodiiS i slajlgn plo b Sl pnale 50,5 il glp goante sla B BuR g Al
s gouiiS danie slajlg, 6 e (b ) ui¥s5T55 Ll g oLS (s0gu0 ol 00 plxil Sloe ynale (iulidl by celd
o=l pgar 0 (Sail Oldlas canl 423 o )15 4 s by adgi jo snale Gleie @ Glpl Gem jo j90 slbanids 5l as el
Lol oS soseo (sou3il soyleme bond (0L Sehs oty wlgi « gty (al oo ool 4285 050 (1 L s oy 5 0LS
o 57 rearle b alie ;5 (5,0 55, 60 (b sadg sy oo 5 (B Sla SRy osn 5 YT

S o yasale leieay 9 25l NaCl 22,30/85 Jglono 3l ool b ui¥y5TsS Lilis g LS (G090 ol o lac (g y g Slge
oot (Seigan (39)) (i sloolej)) 5 8l Gromis olSiws ookl b i 4y 00d wlgi sloyeiy (oo 5 (L slo S 2,
0 e bl 5o cily sad 6okl Wlas pled o (gadsi iy e 9 (SBL S Shs » )l see S le g Jasl
Bg Y (LS g9 b alie )3 (2B rbale Lot wdgi s )3 pTojlal 0,50 Dl (Sen (50505 (5N g 39,

Sy 5o (2B nank Sle Glie 4o (oelie a5 Wl oo Ve Lilirg oLS LS5 45 a4y 15 Ao
3l obsS (6l s0)90 b plo iy

o sl 1l b 5T ot VLIS sk oty VTS Ly S GlS U3l

PRV

“Jbe (b e adg Ol i Glpl )3l 00g 195
S 3 o0t 4] Lol b el asdly al3dl 5] lo
i 0Jg ol (International Dairy Federation) IDF
Cowl oals pMel o5 150 245 590 2009 Lo jo o1l 5o
(2)
538 ) edlaiwl y5 0 6lb iy (S pany 5 (S
514 T il s G pas a5 ol 00l 1oV 1S ods iy

9 = elgmy SLAS I Gy a8 Eeul glos 5l ey

Sy et pe S Lyl 390 Jol et Ol 29,5
Sy s sy ool 9550 oy wdgi sl ez 5o 00l
e g el Gl oy b oy liee tal331 L (1)
Sl b oS 555k 4 cenl als BB o) 4 5, W9, o2
iy s 5o 2010 JLu 3 FAO (goms jl oo ail)|
oo, 9 ol il ;) 2008 L 2004 sls Lo Lo


https://nsft.sbmu.ac.ir/article-1-1252-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-11 ]

OhlSan 5 oS mpe [ iy s 9 B S Shg sy

254

Lajliss ol eoomize -05 s )13 Lod dl oy 1S
oo Lol Ly golassl colld alidlar gt &by
09,5 LAl oS (6y5b 4y e o (LIS e 50 el
e o il 3 Lo laps 5T ) cdlad qundS 0o )3 0/1
AL Sy gy e a4z b cnl p ogdle (9)
il ale (e s 50 b Gl on LS slae ]
3 oolizul U ouds adgs Lo oy Cinnd qabs 5 Cens
AU el i Sl (B A5 oS e st VUL
ool L .(10 A1) el 1t g5 opl yo lapnsisp
Sy 50558 Oy 25 slajly Syl
)0 5l Gy Saz S SYsb pley 4 ST ala ey
(12) 5,5 oligs

(Cynara  uplSp,L5 i SLalS ol 2
Ly, gz 5o G Jo 2000 51 4" el cardunculus )
Ol 4255 5,90 wa 1Sl 5 18,5 o 1,5 oolial 550
s sl adss o oS ol soslas 5l cal sud adl
Jbs, ,o (LaSerena ) L,.Y 4 (Los Pedroches) zg,.
(13) sl ooy solictao! Lilowo! 4

51 Silybum marianum  _ole o5 U Jlis,lo oS
e o] sla S 5l Jol> o lac a5 ol SlalS
e (S oS e codlad 45 Cenl by jlaciy 05 ,L]
Gl 00 ooliiwl (Serpa) byw ni odgs 1o ol 5l 0,0
5 J5 5l ol (o lae ilsy Colled ) .(14 15)
5o olS ) obles Centaurea calcitrapa oS oS,
da e lid ) od mleo jo ol 5l eoliiul § i olaas!
i3Sl IS a3 05,5 Clalllas 925 L (16)
2l 5 aliwlie Glo iy Caro o 2L el
b s 4 (olS sle ey ale o cenlials I S
7t 26 5 2l Jparme o gl pab ol (St ytiy
Pl GhalS 5 (5505 5lgy0em (0,5 Jos (polais]
(17) ol (35008 b gl yo ansd

PU Lol iy oS 559 (LS laslsyp 5l Ks (S
=S 9 99,050 ,aD g sl Withanina coagulans  .le
b 4 oL 031 1.(18) il 42315 1 358 Cosllach (ola
Sl,5iS )3 mizen 5 lpl Gl sl sadlaie o St
Dy s ooliiwl oy o el g Ll LSy
ELE 4 ootz L sz 18 (bl ol (LS ol
el 43 95045 O g0 4 a5 e 5l 100 L5 30
gy Q] g sin 08 Dy mizmen g plLSL

5 i ol 0l 5 (3) el oas kel Loy pS5lS
bty Joe il 4o assd S5 bty iy
Gl g G osas 955 50 3o (il ) (colazs]
slisl sl ol blis i )3 a5 (s piyile G Foud
Iyt 1 Bacse 5 5)ls Sy Lt a5 00 ) 4
g9 ol sblye 0929 b ogd oo gl g2 ot allgS
e Lo oy ol Gl Lol ad ) 4 g, g, 9 e
i oy oialidlhlasle cunl 4Bl alS il LYo
) SU ks 5 eje slag lan sl «slselS
s S Sy S e 3l {6505 o
(4) Yoz slo

o085 sga o bty Sl o Gl
Gr G5N Gl mhale ay sels 5 1961 Lo
rhale 6l cwlio glagn Kol 4 (ow fws pogas 50
ooliiwl g adgi pol> Jl> 50 .(4) cunl 0,9l Wy Sls>
45) S 55 reiale 5 (AL (a9)Ses ol ||
Oliis dzrgi 8,90 (055 0 W95 St (pwiigs bags
s b 25 slynale (B) cusl ad s )8
3 iy i 00l ralS asile «iyls po culae L5
20.(6) YU Sidg g codlad g oo, 02 U 1 oga>
" Codga e b Sy i Lito b slo i tile ais
Osle 45 (555 4 .0)l8 2929 (AT B pas ol ol
Ol e y5iS alex 5 obg)l sloyeiS (B )0 99250
ol e Sl Jeslan ula il g g0 s
) 3loo S gie |y (S oo Dol (slapanilS Iy S
(&

seale gyl 51 Ko S (bS5l ol sl asle
er,eiS o 5o sl mnasl g ol 5l eolal el
e s LIl g asld il Tl (Jlis y ailo
Sliiog I Jool> bl Cosl 039 pgm po (i ) &
slaslsg 5l osliiul (LSal 31 slaJlo o oud alsl
Sl el g a5pS cwlie Gl plyie 4 ) 2L
Sydan pamie (Shyaed e plis 1) K08 sla i ale
el 100 Ly (Sl (g0, bl (LS slojlss
(9550 5 Sy Liia L slalisig y 50 o ol aial
AL LS slampl slacaie 5 (S (8) o5l 392
a5 ol 52 )l50 50 a1 Gl culled e sles 05
ol oo el ol )l anlp b (3l ey Dlilac
(Sl b b anslio jo LS pnale b gudg saeds


https://nsft.sbmu.ac.ir/article-1-1252-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-11 ]

255

O CidS s g0 aBlol 0,580l B pre g ,Se
4 yegils 995 zoe Job o Ladigel 5,9 iz aiids
b (65503l ylegisdg Sl olSiws (salws
alp alie 6 Tond 2V Sudes iy wolgs
2 ol ol% ) slood sl s oalB )l 5 Jolate
o (i) oglps s o 0l (alanlojl elide
55 dad b5 b bgrpe 20Vl L3 (g 5l el s
sgn o) o las (alS LLale w0y 1390 sl
g9 5l asd, LS an ()8 nanle g ol LS
5 W WIDMS s, 5l Fromase2200 TL Granulate
s> ) =5 55 olas 5 Delvo MT54Y DSL gg5 5 bl
35S 5SY 5 usLdse i S sS5h ] Lo S
052 (30,5 SisS 5 S
b oSS D ity ag g e sl ety Wl b,
35°C slwo L5 g aisls p adgs Loz 5l o5 ,95mb (gogl 3G
siaabo bond adg) aald i diges agi gy o 8y
e a2 e 5 bl 13 lie 4 (28
ael5) (alos] ey gad a5 sl s 09331 gl 5L
AL sepasle 5 kel 13 bglis (oS enale b oass
Ul by e LM 31 51y s 039380 o556 4o 4y
Sl T 5 ppoatl & sl o, 100 Gy s 515
JeS5 3l s o 00l 1,8 35°C ,5LsSSl o g 4o
5 5 o Lol S5 3L a4y 0,8 3 ke 4y colial
(28-30°C) (s, ldFaslne,5 caelw 24 os 4 (g0
el T2 U5 ladiges 416 sg0> 4 PH (o 5l o 20
5 58l slagileyl saen . ub (55085 (T0) wilsopm 50
plosl oy (5,560 540 20 3 (slajs, yo o
(22) ca 5
Texture ) TPA g0l (sl tedl Judgn 50UT yg03]
Ja—s) Analyzer Texture ol%:—ws ;I (Profile Analysis
s Syl Gy 5 (ledS3l . CNS FARNEL.QTS25
5l g8 Aol o sladiges .o solizwl 36mMm s
Smsl ams Gyt 3l o 5 95 @l Jlas 5l syl
Loy (10mm 5 o) aJsl elis,1 %50 & 20x20x20mm
el 1SS aw o JBlas el el 00 s olRiws
ol s ez 9 SBaal 5l (6,55l (o
095 b GialesT 51 8 olfiws coll gamio 5 g gl
e 42t gle

33 Ol sl adlaie 4y 3905t oLS nl (A1 ol 5
slooliiyg) ;o Bues g Sl Qlzrsly 5 Ol Ll
Sy Slelds)l g AL lglw slagli b (anb
(19) oS oo 2,

GABD 90 ;0 (gl iy Cario dawgi A d g Ly
SgeS 500 B3k 5l gy Bran g adsi il g anlds
Joilty 5 oy ale plo 5l (20 colae 5 Glse> iparle
a5 Sy o0 B A 0l oy oLS )0 35250 Slajlis 55
ol 5 ol goybas colinil colls pgas o caul p3¥
o=l 50 08 Sjge (orala lalllas iy o Gl LS
Olye 4 3k iy olS (sogs 5l ol slaslsgy Amgh
s> 5 b glo Shy @9, of Sl s gl sl
RS R SLES
Bigygdige o
=i oleS (Gogee 00liiusl 950 (saigei Ladigal (559l poz
50 bawgs 1390 sls o b 15 Sboy Jolsd jo aS og 0L
5 Ol oy (i 5 ()l GLolS iy
ol sl Ol 48 SLBI (5 Sl Lz sh
34°C clos 5% 20 s Cusb, eyl bl , adlais
29 & 05850 ©l Ly (g pslaez 5l o baaigal o
o S olKisles] e 40 25°C sleo
Ly o] so,as lyicil 1ol gogue 5 (8 yeo,las
5 10,2085 sl NaCl s 0 0785 1 sl Jgloxe
od yog 2Bislesl Clwl aliws 45 ol s oLS (so9ue
by loes s o5ijeon Jslo ol 5160MI L Lol> o
sles yo o] 85 oo L olpen celn 24 Sow 4 Jol>
ssbte any p3¥ Ly e SIS jlan 28,5 8 4°C
30 Sae 4y ol S 5 e Jslomali 5 aalx lso (sjlulor
51 o 0 e il 20800%g 40 4°C leo o aids
ooy B Jol> ojlas ( SBg Jolns saome ad Slo
(20) 0 (5,105 4°C slos o oolazal
P aigym bale 10T jlade prmad 5 g3l plolis
5 eoliiwl L g (21) 0,900 (g, ubo (cou ! (g0 lae
ol ot e ol plgie 4 (595 o (o]
Jsb 59 (bedSl CECIL) jragidg il oSt ol
100 oo 0 a0 SO lawgs 29l 595 2o
1000 o 4 g wis ais ) g9 50 o9 (s05bae yig Sowe


https://nsft.sbmu.ac.ir/article-1-1252-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-11 ]

OhlSan 5 oS mpe [ iy s 9 B S Shg sy

256

503 5 om0l Cws 4 slaosls g Lol Julows g s 5o
SLS 2, sl 2 JoysiS sl 2, B o il
PO RN [ S P RSP L G WIS M
O3 51 eolaiwl b o pSilee (samlin (5,15 Sae 929
9 40350 o ploul 19 Lo s 0 SOl glasaloais
580 oy SaS ay Lo eSile (gglin g ool fulows
bl 5 oolizul b e lsges gasy 2,5 alovl SPSS18
& eleul systat sigma plot 12

badl e

Gosluas Gutigyy Clle iy, Cbild (g, 05lsl
ROV /U WP RV OV I YR IPUUIN S5 IR PPN

P R=0/984 e A i gadols g (Ko
o las cnufigm cokile ad cyws ¥ Z0/928 x+0/034

e Img/ml o 551
5 ool 16,1045 (50,98 (b TPA &lyess oy
30 ;0 TPA sl slwosls 4y bgy o gl jlae Bl yocl
riraale 5 (2 eanle Lssd adg) sy aisel
oles 2 51 sladsas ;5 5, 55,60 (b (Lals

S 00 o0l

P 3l a0 g D le (S oslail o, Sla o
sbes )l e Jl> (cohessivness) Siws. (hardness)
S5 LS 4 (Qumminess) oo = Jl> «(springness)
o9l 45 el 53 4 p3Y (hardness 1work done)
g b ysShe lio g sl glal 1o 53 ae5] S TPA
(23) was i yas TPA & jJaslin] oo
e DR UL S TR S TR
ol Lita L ey (55305 59 Olen IS 200 5 2L
5 ooliiwl b (o lueX5 60 340 20 3 slasg, o caliza
(Hedonic) Ssgaa 59, 4 (taste panel) oli> yge5
U las L)) ws plol slabais min oyg05] &g @
s 3145 sy 5530 Loy, (24) (Bioss L
Sl lsl; ol 5 LLé cagles 45 Jols Lol IS
Lodigas aivg: Ll Jol5' j5bay 5oy slo Shg b 5 ol
D Jli 5l a3l el 51 8 (a8 100 slaazs)
=5 30 Blalad 13 Lo slod 4y o 5l g g 0
Sl leaiged Lol )l ed 5 oo )8 Lol )l ksl o
55 o5 IS by 5 3L conb

5 ke L oad s st (55, TPA (y5e3l 53 saal oo slo sl e Sl 5 ko 1 Jpir

60 40 3 (39)) %5 oo
220/66+57/59 303/7+33/62 291/11+79/15 235 +28/96" (@) 5
0/26+0/09 0/2420/06 0/22+0/05 0/18+0/03 St
4/5520/68 5/1020/50 4/8020/55 4146+0/72 (Mm) _ebs )| el
55/94+15/75 74/33+19/71 58/88+12 42/339/11 @) oo >
1300/22:+498/04 1882/44+313/57 1624/66+218/97 1453/88+202/64 GO

el o ool las e Gl oul 1SS a5 Sk O g0 @ @_t;.‘.*

AT sl b oss a5 ks 53 2 TPA (ige3] 49 saal Cews s (slo i Js Sl 5 (Sl 2 Jpir

60 40 3 (39) e oo
161/77+16/59 180/33+37/47 156/55+28/05 173/38+36/69" (0) 5
0/2420/05 0/2420/04 0/2420/04 0/230/07 Sty
41460165 4/120/60 3/9420/32 (mm) _ebs ) el
38/45+10/38 46/44+15/49 37/38+7/34 40/23+11/84 @) oo >
994/11+153/93 1152/44+233/45 1001+203/33 1108+303/45 GO

el oas ools lis Jlre Bl E 1SS a1 S0k & j90 4 @_t;.‘.*


https://nsft.sbmu.ac.ir/article-1-1252-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-11 ]

257

[ SRR
[

0.4
0.3
[}
]
@
c
g
5 0.2
[
£
o
o
01
0.0

3 20 40 60
(392) g rgBigs

b iy chlizee Glodiges 10 (Siwg polie Oilpuss 2 IS
)5 090 b glita oy 5 i

mdnle L oad adei ity j0 (Siwgny Cio Ol s
s (L2l (609 55l (50)98 Job )3 ()8
Sade 2LS sl Load oy o oo J
le ol (5,108 0990 Sl U T 51y 5 28

590 2l pnale boad odgs iy o bl >
L1y als gy ol 5l Gmg 5 stalidl s, (sl 40
00l Slgi oty 0 Dlyeedd W, L aS 0,5 (b oyg0 sl
S Sglite oL 0 5] law b
ol Jlie Sl g (S Oloj 9 pmiyails g5 (oo Sl
58500 (b Cdo (l i 2 oo sire b Jale 5
245 ek ples .t Bl udy iy disel 59 5SS
)wmubomﬁyrﬂ)o‘ow@ommﬁ3k}iw
13 el alidl s el g,0gS5 40 5o, b x5
595 32 2L @l Lide b oad 0y 5oy p0 &5 Jl>
s2al5 g, B3g, 4k 50«28l Sl33 T (liee o540

RIS

100

Gumminess(g)
B
3

2

3 20 40 60
(390) goagBin

iy alisee sladiges ;o oo > ol Ol poss 3 S
S 5090 (b sline a3l L |

losls (ib)ly 41325 5l Jol> gl (2o IS g (Sidu
Sopb an og alie (55 5 (S S 9303 90 50
23lis p s lone 5 60 Gloj g phyarle g9 a5
i SAged 99 )0 () 55,600 b cio g0 e
g Hlo e Sdo 90 cpl Jlite ST (Jy ol sadg
Jeiz! maw ;o Sl g,y 4y osls Kk (s lie
L oo odgh i )0 (B ke a5 ols ylis o2 %5
g il il (sg) (5,105 40 35, b (2B ptale
Syt 9y onl 2l alS (6)agS5 60 55, 50 s
Sy Sglae alS pnale besd oy pi b aslie po
Olie (2L hanle bosd adgs ph 045 55k 4
33 Sl halS 8, S (5,5 40 55, 2 e
A9 e (e LS S 990 )0 Sl (55l pom
i SASged )3 6N s050 (b 5o Sl seses
R PN P E RN VW
Dl et 2, 40 59, 5 e BT pale boad g

(1 s ) ols las rals

S e
B S

2500

2000

1500

1000

Hardness 1workdone(gs)

o
-]
=1

3 20 40 80

(582) g B0
b ety ilises sladiges ;o (5w 5 polio olpss 1 s
)05 sop90 (b gl oy T Lo

2 S srn 8 pnale il oo ) Sl 5 (Kigey
s A5 99 50 (65 59, 00 (b Cio 93 ya 5
Jlie 5515 5, ooy Js (P <HD) sl sadss

(2. 052) 555 o e il 55


https://nsft.sbmu.ac.ir/article-1-1252-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-11 ]

OhlSan 5 oS mpe [ iy s 9 B S Shg sy

258

Jlie 51 eeBl (Shg p0 aSOslis (ul b og ()l
9 o sine (iale g5 5 5,55 o))

S5 516,15 3 595 50 LS s ale boad adgs oy
YL el (S 2y 5 2l coab) (S 4w o
Loy B e b bond adg oy 4 Cnd

Sladsz ;o o 2l 5l Jols @il qu 2L5)]
E9 ,Hlo mme J.gL_; Sl laazsl .l oo 08,914 43
9 ol Bl S g oy lo (7,6 5 (BLS) pyale
$039° b A5 opdy g 8L ek sl sl 5 ele

SIS 50,95 Jsb 30 (2B reyaile b oad adgi iy (> 2151 slaosls jlre Gl 5 (2 Sile 3 Jgar

LN <l b (9 )lneSs oo
3/67+0/61 3/60+0/53 3/43+0/67 3
3/67+0/62 3/65+0/58 3/57+0/64 20
3/58+0/59 3/58+0/57 3/58+0/60 40
3/42+0/54 3/55+0/60 3/23+0/58 60

S5 50,39 s 5 AT sesale b sad W5 s e i3l a3l Jlne Sl 5 (o Sils A Jgon

LSRN <dl pxb ()'5))&5)‘%5/3 ok
3/86+0/71 3/76+0/64 3/7+0/71 3
2/98+0/72 3/16+0/67 2/87+0/75 20
2/88+0/82 3/32+0/67 2/78+0/78 40
2/62+0/58 3/22+0/62 2/40+0/54 60
-—xy e

Gl iy Aigel 90 8 S e dxg (S G (O
polae aiz ol (6,105 (50,90 40 39y 5O QT Slade
Jsb 0 (2B pnale boad adg 1y )0 (S5 Cdo
Lo oot ader oty 5 VL lhe 4 (6055 g0 )90
by a8 S o500 olllhs 3b oy 2L o4l
(1995) .,l,L<ea 4 Bryant 4 (1993) .,,Lea 4 Tunick
i Sagby (e (S Cdio (g9, )15 56 Lol le
5 Casb) Gl e (swsSae galaly S 6 sk 4 ]
(26 27) s s 592 W
)Uﬁw‘@zﬁummu&ubﬁm&ﬁ)w)f
Olyass g 45 20 o0 LA (5)leSS (50,90 (b (S
7L maabe Lol adgs iy 99 58 5 (358 Slas o
Sdgi i )0 &S Gyeb a4 el wlie alS ol
59 5 ldlass, chas aw je (26 sl boad
$039° Sl b (oalS Wy e g 2l (5 )laeSs 40
pemdsle boads adgi iy (sdiges yoaish Hlas (6,l0eS

O G IS e B odel s @) s @ azg5 L
Lide Ly odd a5 oy £55 99 (o> 9 (b sla Sy
009 dlie 4y a3 L a5 0gd 0 cdline i ‘sn.i}s]
ri abe g9 4 £9d90 (nle5)lMK 5wy b Ll s
o)) %en g Joseph Yun sloazsl, yulwl 5 .0gd o bogs e
S ey o g5 ey L sla Sig s, 2 (1993)
(25) el s 2l sla S 0 50 bl 5

Looads adgi s o aS ob lis ol gudos slaaisl
{5090 slel) 6,05 60 35, 50 (23 oty 4l
Cio bl 4 oad (g 80slal 8L Clas ST olie
g aabe b gady iy 50 oad (g S ojlwl 8L wlas
SialS o aaline 5 sl s bl 4 alS
3 Gl (go490 sl o 8L Slio polie jo
(1993) () ,Lsen 5 Joseph YUN lawgs onds plosl anlllas
(25) codlosis (5,135 o


https://nsft.sbmu.ac.ir/article-1-1252-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-11 ]

259

Ol i o g Lles 5 (6,055 50,99 51 5, 45 unS
S R e Y

e anbe 5l g polie e odsi anld (b ez e
9 Sl PH ;508 g 5l silagor (Sb sty 8L (9950
ole 05 oo ey d((gamnl) GRVLIRE i iy sl
SIS 50,90 (b )d 093 (Sestisn Sl 4 iy
2 OBan Sl e Sad IR aes adlsl
slopae Joie (AL piaile ool wdgs slayey
9 0P A )0 09 o S LEle carge g i
wboe IRl 5 iy (2 el

SHL sla S o) 1 (2008) olSen 5 Tejada
L oo adgs (Murcia al vino) s—ug 7 Lo, g0 i
ol (Lt (oplSGso, 5 L) (LS 5 Slse> mtpaslo
o5k dm Wiy ol wdgs Sl b b oS olayy
L ool adgh joty dn o (5 s Sl (g5 e
(32) azals a8 puale

533kl G i (e (b)) 5l ol s elad
PS5 et b boad 0y (swiged ;5 (550055 3 3,
SL> 5,15 60 540 20 oy, mls g cad oy
g 2B ol boad adg pay o SYL Slilal )l

3y s 895 58l Lo Loyt el 2l g oxbo sl
odezms sberdon S8 Ty (52 9 e olS) ooliciul
50 95 se slovey il b 4 ()l 50590 Jsbo 40
b R )lg S ool 5550 pisasle £55 s
sba Sy oSS g s Glsan el il
B o (69, S NS (50,50 (b 4S5 wiws (Slodes
sl 5 Loy (59,5 o1 &b 5l elsss  (33)
Lo yal ol g lbpab g e OloS 5 aS o] sail
Ot 0SS (oo a5 | Lo tlsd g b Jos daas
sy ol 4 (34) o s b g shac ool jo l) s
5 mile Joo galows @ ands )3 39250 lapeSl oS
2 lgie 5 Sy slaain 4o b b rendl
L de SN Oedes oS ey O 9 g Jsb
SSY sl slasiSL 4 by o slaslacty galws
9 S=sS lao iy cdml )0 0,5 e Do Ll
U s o g e 058 o adgs ol3T gansl glaa!
ool o5y 4 Jodowe ol SLS 5 @ ol v
A iz e 05 o0 by ye SasS slaaty g 4]
rabe slag g oS5 n S ol Glecwns o

oo 9 GBI Al O 4 Dl i Wi 55 LS
03 (Cako dus yB 40 yhalS

aoltin Ly 5 (Sigey oo ki3 ) ey (55903 90 52
90 72 50 (Kimwgey Olytd Wg, a5 S50 (nl 4 og
Ol o9y (il (S 0590 Sk L iy diged
AE ey 0 (S 05903 595 50 (Siwgm 45 gl
reiale boad adg s 5l 5L (LS pnale bond
Sy 7B

1o 50 28l Dlpss e Jalge 45 a0 Sl 4
Sl Dslite (65le55 (5093 SLeEl b (6,55 54l
b 8L Ol Fge Jalse SIPH 5 Cush) 4565k
(28) el oo 153 6 logSs (50,90 sadgl >y
S5 Jelse (59, addllas L (2001) )l 5en 5 Watkinson
el 3l (S asels gl p (L la Sy »
(28.29) el 1ty sy o 5 PH ol

e ages 99 ;0 5 PH g Csh) (e (6 S0l
(ol oz ail)) ls) Gilises gou sl Lics b ond 05
Lot adgs sla ety o PH g Cosh) (lie a5 0l (Lis
L oo ados slo ey 5 VL olpe @ LS oy b
a5 (65l 3 55, 5 039 40) el (2B iy wile
slo i ;o (e aiile Slio 5l (g ke (SIS (aen
D= ol wle 4 (S sl Lise b oud wlgs
s E95 90 40 cdb &l s ) b (1990) Gomaa
S50 (509 b UF 5oy 5 (Domiati ) (logs s
sl goy90 ob il sloasls Liglidl a5 ols oLt
S PH g Cagb; alS @ 1y g6 99 2 50 5l
ot iy 5 e S8l olom) d 48 090 o 00ld
65 (50,90 slesl Ho o sl Ol ynss Lol 09l o
(30) 05 o0 00l s e oS o Dt

iy e 3 (S8l Dlpis i 0 maly Jolo L
S plgign 4 Olgise ]y (B sbale boad g
Py as iy 50 5l Sen o Cand 5y g9 (0l 5o
5 rerale Sl slo S lag 3l wiile JLelss
Sl Wl o w2300 &5 Siloges slasles slag 3]
59355 el slaseul (1l § Sz o8 lavin g
aol slaaul g oy ol pd 2GS 51 50 asldl
adg el gloog, S 5 Shigel ey jsldg,Se by
sl PH (Rl 8l cozgo Jolge cnl (sdon a5 s oo


https://nsft.sbmu.ac.ir/article-1-1252-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-11 ]

OhlSan 5 oS mpe [ iy s 9 B S Shg sy

260

LS nanle 5l e ay oo 5 4 olS cul 4 ol
A o HRele sl plee 4 Luwi¥aSTes Ll
aild Jleel Jds an Yoligo g g wiile olo iy
G303 B pan sl eized 5 0y anld e Il
ol a0 lae (silopals andl. S eolisd

g oo Sty G yu ddgi 50 0uls Lalls (g0 lac

References

. Lim B, DeMan J, DeMan L, Buzzell R. Yield and

quality of tofu as affected by soybean and soymilk
characteristics. Calcium sulfate coagulant. J Food
Sci 1990;55(4):1088-92.

. Bulletin of International Dairy Federation Belguim:

fil-idf; 2010 [cited 2012]; Available from: www.fil-
idf.org. Accessed 21 November 2010.

. Alizadeh M, Hamedi M, Khosroshahi A. Modeling

of proteolysis and lipolysis in Iranian white brine
cheese. Food Chem 2006;97(2):294-301.

. Jacob M, Jaros D, Rohm H. Recent advances in

milk clotting enzymes. Int J Dairy Technol
2011;64(1):14-33.

. Bruno MA, Lazza CM, Errasti ME, Lopez LMI,

Caffini NO, Pardo MF. Milk clotting and
proteolytic activity of an enzyme preparation from
Bromelia hieronymi fruits. LWT-Food Sci Technol.
2010;43(4):695-701.

. Fox P, McSweeney P. Cheese: an overview.

Cheese: chemistry, physics and microbiology.
2004;1:1-18.

. Roseiro LB, Barbosa M, Ames JM, Wilbey RA.

Cheesemaking with vegetable coagulants; the use of
Cynara L. for the production of ovine milk cheeses.
Int J Dairy Technol. 2003;56(2):76-85.

. Faro C, Verissimo P, Lin Y, Tang J, Pires E.

Aspartic proteinases: structure, function, biology
and biomedical implications, Takahashi, K. New
York: Plenum Press,; 1995.

9. Dastur NN. Milk clotting enzymes from plants.
Bangalore: Indian Dairy Research Institute; 1948.
Preparation of vegetable rennet from Withania
coagulans. Indian J. Vet. Sci. 18:223-240

10. Low YH, Agboola S, Zhao J, Lim MY. Clotting and

proteolytic properties of plant coagulants in regular
and ultrafiltered bovine skim milk. Int Dairy J
2006;16(4):335-43.

Ay sl lansul g S8 sladsty wod oo 4520
A ow)w)oébp.doobulkjwdmw‘so
Sloslawl L oo 0dei yuiy j0 Al pads sy o0 a5 a4y
2SS oty adg Gl s 4 eI el
5 4 S B0 59, 50 a5 Bl iy slsigy S

xS

g 00l o wd (o> 2l 5l Jols s a4 b

11. Agboola SO, Chan HH, Zhao J, Rehman A. Can the
use of Australian cardoon (Cynara cardunculus L.)
coagulant overcome the quality problems associated
with cheese made from ultrafiltered milk? LWT-
Food Sci Technol 2009;42(8):1352-9.

12. Galan E, Prados F, Pino A, Tejada L, Fernandez-
Salguero J. Influence of different amounts of
vegetable coagulant from cardoon” Cynara
cardunculus™ and calf rennet on the proteolysis and
sensory characteristics of cheeses made with sheep
milk. Int Dairy J 2008;18(1):93-8.

13.Pino A, Prados F, Galan E, McSweeney PLH,
Fernandez-Salguero J. Proteolysis during the
ripening of goats' milk cheese made with plant
coagulant or calf vrennet. Food Res Int
2009;42(3):324-30.

14. Vairo Cavalli S, Silva SV, Cimino C, Malcata FX,
Priolo N. Hydrolysis of caprine and ovine milk
proteins, brought about by aspartic peptidases from
Silypum  marianum  flowers. Food Chem
2008;106(3):997-1003.

15. Cimino C, Vairo Cavalli S, Spina F, Natalucci C,
Priolo N. Callus culture for biomass production of
milk thistle as a potential source of milk clotting
peptidases. Ele J Biotech 2006;9(3):1-14.

16.Raposo S, Domingos A. Purification and
characterization milk-clotting aspartic proteinases
from " Centaurea calcitrapa” cell suspension
cultures. Process Biochem 2008;43(2):139-44.

17.Esteves CLC, Lucey JA, Pires E. Rheological
properties of milk gels made with coagulants of
plant origin and chymosin. Int Dairy J
2002;12(5):427-34.

18. Dinakar P, Mathur M, Roy D. Differences in
proteolytic behaviour in cheddar cheese prepared
with calf and vegetable rennet. Indian J Dairy Sci
1989;42:792-6.


https://nsft.sbmu.ac.ir/article-1-1252-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-11 ]

261

19. Ghahreman A, Attar F. Biodiversity of plant species
in Iran, Publication of University of Tehran. Tehran,
Iran. 1999. vol 1.342-345

20.Chazarra S, Sidrach L, Lo6pez-Molina D,
Rodriguez-Lépez JN. Characterization of the milk-
clotting properties of extracts from artichoke
(Cynara scolymus, L.) flowers. Int Dairy J
2007;17(12):1393-400.

21. Bradford MM. A rapid and sensitive method for the
quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding.
Analytical Biochem 1976;72(1-2):248-54.

22.Ghods Rohani M, Mortazavi SA, Mazaheri Tehrani
M, Razavi A. Effect of processing conditions on
physical, chemical and sensory properties of
ultrafiltrated Feta cheese made from cow’s milk and
soymilk blend. MaShhad :Ferdowsi University of
Mashhad; 2009.

23. Gunasekaran S, Ak MM. Cheese rheology and
texture .the United States of America: CRC; 2003.

24. International, Dairy, Federation. Sensory evaluation
of dairy products by scoring. IDF 99C. Brussels:
International Dairy Federation,1977.

25. Joseph Yun J, Joseph KL, Kindstedt PS, Barbano
DM. Mozzarella cheese: impact of coagulant type
on functional properties. J Dairy Sci
1993;76(12):3657-63.

26. Tunick MH, Malin EL, Smith PW, Shieh JJ,
Sullivan BC, Mackey KL, et al .Proteolysis and
rheology of low fat and full fat Mozzarella cheeses

prepared from homogenized milk. J Dairy Sci
1993;76(12):3621-8.

27.Bryant A, Ustunol Z, Steffe J. Texture of Cheddar
cheese as influenced by fat reduction. J Food Sci
1995;60(6):1216-9.

28.Lawrence R, Creamer L, Gilles J. Texture
development during cheese ripening. J Dairy Sci
1987;70(8):1748-60.

29. Watkinson P, Coker C, Crawford R, Dodds C,
Johnston K, McKenna A, et al. Effect of cheese pH
and ripening time on model cheese textural
properties and  proteolysis. Int Dairy J
2001;11(4):455-64.

30. Gomaa EA. Ultrafiltration in soft white" domiati"
cheese manufacture.[dissertation] East Lansing,
MI. Michigan State University. Department of
Food Science and Human Nutrition; 1990.

31. McSweeney PLH. Biochemistry of cheese ripening.
Int J Dairy Technol 2004;57(2- 3):127-44.

32. Tejada L, Abellan A, Cayuela JM, Martinez-Cacha
A, Fernandez-Salguero J. Proteolysis in goats’ milk
cheese made with calf rennet and plant coagulant.
Int Dairy J. 2008;18(2):139-46.

33. Attaie R. Effects of aging on rheological and
proteolytic properties of goat milk Jack Cheese
produced according to cow milk procedures. Small
Ruminant Res 2005;57(1):19-29.

34. Prieto B, Franco I, Fresno JM, Prieto JG, Bernardo
A, Carballo J. Effect of ripening time and type of
rennet (farmhouse rennet from kid or commercial
calf) on proteolysis during the ripening of Leon cow
milk cheese. Food Chem 2004; 85(3):389-98.


https://nsft.sbmu.ac.ir/article-1-1252-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-11 ]

Iranian Journal of Nutrition Sciences & Food Technology 262
Vol. 8, No. 1, Spring 2013

Comparison of textural and sensory characteristics of ultrafiltrated white cheese
produced by paneer bad (Withania coagulans) protease and fungal rennet

Beigomi M*, Ghods Rohani M?, Mohammadifar MA™, Hashemi M*, Valizadeh M°, Ghanati k®

1- M.Sc in Food Science and Technology, National Nutrition and Food Technology Research Institute, Faculty of Nutrition
Sciences and Food Technology, Shahid Beheshti University of Medical Sciences Tehran, Iran.

2 Assistant Prof, Institute of Scientific — Applied Higher Education Jihad- e -Agriculture, Iran.
3-*Corresponding author: Associate prof, Dept. of Food Science and Technology, National Nutrition and Food Technology
Research Institute, Faculty of Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences Tehran,

Iran. E-mail:mohamdif@ut.ac.ir

4- Assistant Prof. of Microbial Biotechnology & Biosafety Department, Agricultural Biotechnology Research Institute of Iran
(ABRII), Karaj, Iran.

5- Assistant Prof, Research Center of medicinal and Ornamental Plant, University of Sistan and Baluchistan, Zahedan, Iran.

6- DVM & MPh, Head, Research Departmant of The International Branch of Shahid Beheshti University of Medical Sciences &
Health services,Tehran, lran.

Received 15 Nov, 2012 Accepted 18 Feb, 2013

Background and Obijective: Numerous attempts have been made to replace calf rennet with other milk-
clotting proteases because of their limited supply and high prices. Fruit of Withania coagulans
(solanaceae) has been traditionally employed in the south of Iran as a plant coagulant for cheese-making
for a long time. So far no systematic studies have been reported on this plant or the quality and
characteristics of cheese produced using it as a source of protease. The purpose of this study was to
produce ultrafiltrated white cheese using W. coagulans protease and compare the textural and sensory
properties of the cheese thus produced with those of cheese produced using fungal rennet during storage
for a period of 60 days.

Materials and Methods: The enzymatic extract of the fruit of W.coagulans was obtained using a solution
of 0.85% NaCl and used as coagulant. Textural characteristics of the samples produced with W. coagulans
or fungal rennet were determined with a texture analyzer, and their sensory evaluation was made using the
hedonic scale.

Results: The data revealed that the type of coagulant used had statistically significant effects (p <0.05) on
the textural properties and sensory characteristics of cheese samples during storage. Sensory evaluation
showed that, except for the third day of storage, the scores of all properties of the cheese produced by
fungal rennet were higher than those of cheese produced using W. coagulans.

Conclusion: It seems that W. coagulans protease is a good potential to be used as a substitute for fungal
rennet in cheesemaking, especially cheeses with short maturity.

Keywords: Ultrafiltrated white cheese, Withania coagulans, Texture profile analysis, Sensory evaluation
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