[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

olnl 218 gluo g 4ax5 pgle alxo
FRI-FFA Glmino ATAY (b aoliorg B oo (piid Jlw

o Jolge 13l Cxd ool (59158 (61 juiy (SO 89w 9 (owiin (Plg5 (o) y

5. R £ B v ¥ oYL T
u‘)ﬁ)yd)YLa)‘d}w‘_g».\é(oMsks.l‘)).‘.ad.l.\‘w‘dM&&ﬁ&uL’;L«n)W‘@)&M)‘@L’)JQM

Ol cliss wly oMol ol olSiils Llié gylio 5 pole 03, sale s puie -
ol oo 4ty oMl 5T oSty LIié golio 05,5 ale s guze Y

Ol ¢ ol Kty ¢ Llid glio 615 ggmils Y

ORI GBS b e 5 55)9liS pale oliils ( olié lio 09,5 jletils -F

reza_laripour@yahoo.com : S5g iUl Gy ¢ i3] (S pole ol8iils o ban 5 Hrdaw b 00Sip g5 1 gt 00 g5 — 0

oNS>

Kl A4

A plplo g 0gd o0 S0 2leid g aneY (olin ules dlwg 4 oS Cul (SedgilE I L pu Lolg 5l (SO 28l 1 dus g aslw
asle)yl By Jab j0 a8 o9y b 13 Jeall wSe & g0 4y (Sl (g ol (5a505008) BB o 3BT Ay 4 priiians sl
3209 C1 o S e adsl b 35 o el 2, el 13 05 m ST w005 o Jlael (g L 5 i <l (o 50,28
1558 5 o Ol §20) C7 g (oo Ol yigin 5 podws Dlawdgio) C3 (pyow Slawdlin 130 g puos Ol i (uodus Slawd
RTINS KU PRERPIN [ SPIPINCHIIE JCH P IR 3 NICHRUO FESPSNA JIA 11NV QO CESRN DU SRV FINE S

a8 S Oso Sl o i sloes sl b a5 )l 5 sgtie (sgo b olStils i mlio gatzme o Wy ilide Jolye b g g Olge
i Sl (6 S ol ol g oS ygud ol (SlaSad s le Sad s 13l i le Jaame adgi Sy oolanl 550 adgl Slge .l
Swd dy glaosls .l ags BV eV e S bojl Sl iy 5 lodd sy S iy g9 aw (05 boldue b )b (nl )3 oud (59l
285 18 el g 4525 9590 ol SelS ko B o o5 (ales L o]

69l Loy sla iy (Seidsils )| 5 (Sosslss, Lol 655 Syl sine 3l S geadpal (lacSes a5 wisls oLas laasdl:aasly
ol loos 2550528 Pls ailoe asds D3 5 T LS 5 bt 508 o ] LS 5 51 ol ety (S39ls8, 0l 0ads
Gt il Olie s GG O Qi el g s pae Gl by, & (7 S ez 005 losgt Ui wle la el
S o e 3 85 b stz B 5 4 sty (Sl Sleogas a3l e 5L slasSse

0559 o Shg oS 5,9k 4 ol (lis G sl el (g, |, )*‘l’ Ot Cl g5 0alsS gad ol £55 a (l G ) 35 o5 Aomd
Ol oy ol @l oged bl oz b5 L (286 €7 00iS g gl - iadly (al 38l 00 g sol slacsios clale (1531 L
gai o3l (1Y) C7 £55 5 (1Y) Cl g5 slaosisS oygendsol 51 Olyiios i 5 & ioello 5 (6148 ,5 005 (51,5 oty aulgi (glyy a8 ol

oS (ygrad ol (SlacSies (S SilS )1 So3als5, 0t (59113 sun tguadS 55y

dodso

9y (9= 2z Wb Gleogas Jold alli oo Hige
Ol 39 ol s oz ssa 4 45) Jpame Sbli 5 (09
§33xie (gileordgSofed DlydS ALL oo (09d o0 gy
A5 a8l o 3] e by ey et (glizl o
Sl =l g bl lg Soe onile (S iy aile 5l 20
IS Hl 5 e (e (Fne lse Jolai y0 Dl i g ag]
9 &5 @ lordeSa i SlpnsS Gline 5 g9 (V) Wil oo

S S o oS, o] b s aS Ly 5l oles

=Y Sl Y et e ool s a4y c]
S )l sy, 5 (S el lyE ple T pwiia
2 o9 e Job yo las o575 (b daglasis alwy o
(1) 29 oo s S ojlasl b o Jlooel iy (59,
Sld Sgz g IS8 ol gjei ol (wiia la S
ol el o as oy Ko wles il o plid cole Jolo


http://nsft.sbmu.ac.ir/article-1-1035-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

ul)lgw.b 9 u.:l))) dgruno /.. (eI uo|9> )y

FEY

sl <5 €7 ot eyl S 5 ks s
5 s Sl aagin oS ypn gl S S
155 % 008 g el (sl SKas 3l il co ClinilialiKa
Laol ;50 g as ooliiwl calisee sloloss )0 zelam dw 4o
odd (65918 slo iy (SISl 5 (Sidle; Al o)
Sloodygl 3 4l )5 )0 Bpan 0)90 pois F 0l ()2
A Ay AYION - g AYIVIVY 2, o ol allo o

o oy £ o (nl Slatiin og (i py pow
AYIYINY odgs Sed ol glad o -) gy Jd 758
=L YY SN Stz ool L YE i y> =pH FIV (ljls
=F/0 &lyls AV« o dg Sei ol slé ,u-Y SNF
e =Y SNF =7 YY /. 0 Sas oole o YY )2 pH
JOYID S ool JNA oy = FIVY Gyl lead
6‘_Q09_A)T )J oola_wl ‘5)9—" @Lo.o......; Q‘B.A SNF = Y’f/&
S e Ayl S e &S 1 jlodes job 4y oliands
ool ] 5,90 (gezx> g, 5l el Aol (6 S o5lul
ils (6 S oslasl gl il s o,z ey Sis bole
3 o C ey 5l e 01 il A0 V0 sleo b i
Ol J-310 50 i aadlogiSY 5 g b aisy) H950 S5
O3l els L ot bl s 080T Toases o L,
2 45 ol 5l slaz e oSl 5 Coli Comdg j0 0 55
Aoy (6 S ol g ol cudlosly 0y yud maw bl
6‘)_a O oolaz_wl )_v)) = U°5) )|),._..u -
YAQY o Loy lyml (oo o lasliwl 5 ot pH (6 10505l
Oomols s o L fpemigdd Jgo,8 millas .ol colaiul
B el SUS B0le il o> deo 0 g alwdls

lemsh; Gl et Slp S sy pleend Loy
Oeew 6‘)‘.‘ Al eolawl YYOY o Lo Q‘ﬁ‘ GLA .)JAJ[S..»‘
A oolawl YADY o)l.o_.i’ u|)_>‘ LrLc \))‘\.\JL_MJ‘ )l PH
U‘))j 9)J p.A.M Q"’ﬁ) )‘ oolaz_wl l_:pH (5)_50)‘..\_:|
R T 85 Ojge iy S8L B 4 ol oSl
Sz oolo Ol s 5 0 lailiwl g, 5l eolazwl b
a0 Ve glos o gl 5l eoliiwl b oot (5,908 (slo i
FEUE S S Y PN ST S S W JEP-JUE -3 N [ JX it W
oanlive 00l (5,90, sl iy S oole jo (gl S
A B, o bl Judo g a0 o PRI ARUPR W]
S lastil g, 5l eolaiwl b oads (g,4l,8 e e eyS
i (B3, 5l oslaiwl b pH (6 S o3lail ol (el )5

Slse Jols 5 0)ls (S o sy Ll 5 iy S
9 S sl @y enile (8L 5eSY Jaws ) radb e
o LodjlS 5o yue -V . Signgn deml 9 Sl ap]
5 apel Slasgmsl 5 Sglite J5SUse slagyis b alasity
5 Lo LSl o al] o el &5 el (gladn quedgibls
Crz il dn by oS 65 g0 T Sl
i LaJSUl g LagygsS 4 5 o] ol (S 45 015
aile lolse 5150 65351 65l 5o (aldl - aigds
e medS” s g ety PH G233l 555000
e (a8l iz laJelS pos loogi -0 3lS
5L S pyes oo a ail, (b e oliT
7 by M as el plalad s o sy
Gl JodS o 5 SGo3 el yol pl (Y) 09 o0 Jlal
@ o)l ands fad 4 Sl cnl 09l o0 S0 @ (27
stz g J2B el a9 A S (e SeS oty pity S
AU a1 0T pab 5 e 23l o (Sojsls, Sloogas
Sle iy aoo sl G 0,50 Ko nalply ams o I8
(F) casl 55 090 srands
g, g olge

oS iils it mlio paizms o adg cilizs oy
Jol o (d slmos ygl,3 4l IS 5 dpiie (quag,
adgy Cogm oolalwl 050 adgl Slge ol 4285 & jq
e Al oppginly o jliped -V 5l a5 le Jpazme
S8 an colaiwl 050 s Sluogas 45 0l colaiwl ol
O A TRR PRI G i 5 WCSP T AU
05le «(V & =V OIA) &l =(V /=¥ = V/+ YA) asls pH
TCC- 5 3 sl £ 5,k Y SNF =7, AIY o VV/9) S
Chr- 5,5 5l solezl ouls S &g 4, DVS g4 3
95 osdse s (g5 95 o il Jol 45T u a5 Hansen
Vol e sSe,Ws 455 5 (Sopds GuskenlisSY
o o) Syu 8 L (ge) Meito >, 0 ale 5l 4l
i 51 S -F s ool (s i) Ao 4 )5 53)
0 s ool l i ol Ay Egr Jyons plabs
51 oAt iyl Sod 55 A 20018y grad gl (sloSias
g0 ) Slasie ¢l 5 00l 5l > Rhodia &5 %
lacS_w ) g Loe Cl oo 5 yongol S
s |

9 S &_1‘)4.»_.»9».@ o S ola 594.;:0\ 09 9.4)‘
A8 C3 0aisS ygedyol S bl o liwdlicl S

9 ‘1,.;..\_...4 ul.a_mﬁg.uo od—»-ASu}A—&‘J}A‘ 6[—@&&) )‘ ijl?bc


http://nsft.sbmu.ac.ir/article-1-1035-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

FEY WAY s dnbiogyg @ o)l piitn Sl (ol 216 mlio 5 4335 pole dloo

Ail oo Coenl Sl oaisS B pas g oaisS g Hhas
iS5 b T SLS ey ($3535
o355 58 ols s il oo ands B3 5 T LS
Sl 207 oM lodgi (e wiile (ool ol
iz el g s pae s (o9 4 7
551 sl JsSn s Al fien 5 53T
L stz BB ok 4 iy (5ol Sloogas abl o
WS (58 eSS e g E9
5| st (il a0 S5 S sladiges Loges
Ol o ls 5ls o 00 ,id (gl slailginl sladises
s 9 Al Jooe ralS cels diges &yl a0
03ls s o)z HgeeS 1P Hud mbe 4 ol aS 0ed o
) S plen s 45ty SiaoVlgSany g Ceness
2SS o0 38 Oley & azgi b aS e Gl |, o 35S
Sl oole SO Lolal iy e, Jlas! olisS sl le;
ol i Vb oley Sl e &8 J o el
S Sl ) Sh Sla sty 990 40 4z 5 b oo
30 S o S 50 40 0,05 e O g dtwn]
30 Cl ouisS g ol S oS o oy b colys
15 C7 008 ygedsal Seai 5 3L Lo ¥ el
sl 5 00 e ol Ko e Liglisl b pH 3l
5 amily o C1 00sS (g gal Sas jga> 50 pH (s 5V
oSl s lie C1 ooiiS ygendgol S a5 L]
[0y

5 i Ol wgin (eydw Olawdgin 00iS g 5ol
C3 008 oy ol o dy s ey oo lindliol ;S
5 o Slandsio 0aiiS g gal SlacSes I (Sbglse o5
sl 45 CT 018 pgundyal S 5 s S irsin
5 e Sl wsie 008 g —dgal Lo |
S5 S8l 3,8 Jae g il o SlaudlilSe

sl 00905 ool

.'.=‘

Slacses 0ol (995 b 0092 S0 990 53 (65 e

STea)ls (Ko 00l 55918 sty 95 4 osisS (gend gl
(S S Mg (614859 £9 0d (918 ety pepleu
i el Aiwlg ST g aBl e pellae g 9> o
ol F 1S gy b g5 ead (59l
e 39 aaly Ogllae pdy e g o3 8L g 009 pae

S Do ey il 515 & olKis 35280 8 55
ol 3Ly pHM- 2000 Jow EYELA fis e pH -)
Slamas oil5 il -V Fs- Y-+« o Heraeus (4l -V
(Steam Jacket Kettle) ool (5,9l,8 s Cou oSiws -¥
QTS Juo guivw il oKiwss-F (Gl Xo2) ) 5L5900 -0
$Kiss) @lepasls ol g a8 e IS el
Ot Sl et S ojlal ool (5908 Lo iy
by 5l easd 6,58 Loy (3, Sleogas
o gl YUY lediged Culs ol (g0 diged (gadgs
lacolocs a8 a5 ,0 YXY badigel olal 5 ol ol
5SS YL /b (6T ol piw b guw 8L oKl
Vo dsb s el VY Sl ay IS0 (glailginl o8 s
Fo oo Vor e b ged 10 30 98 Suz el
gz S e g Sl S8 e 0l 0, JIS da B o
5O =S digad did aie olliws 4 S (6 1505l
Il an g 3)50 aslin 9 &85 )18 Sl axio
S opidy 9,8 el o ioleyl cpl jo .ol sols olKwo
23Y (G9 g s 0310 olSd Ay diged ;o S e
Sl Gee U aiged s 0 S e SE (35, 5,8 g
Ao 40 dde Oy du ol H0 00l (g5, by
98 G S oslasl gl 09 e ols iuled Jliioms
ey e 55 9k oad (69l B sle iy Sleogas
o 3l Sl Gl o a8 o0 58 Gl £55 L7 e
o a8 gy 5l aSL o i anlgss oolaiwl pes
Aol oS o ookl aas plosl wilghy |; Compresion
O ygmo 4y ol g 0als oals olKiws 138l 6 5 4 pg3) 090
sle e g aas o i Lo a1y Giolesl Sl golacl

leios p, | aboge e

baxily

a0l sl i =) Jold o g9 de Buow ol o

UY e oy 6l iy Y VYl s oY 100 o5
oSl esliul 050 00 g s1,8 iy s sl
asgel (59, Sl (59 Jlosl Bk 5l (Su3els, Lele>
9 955 O Bl 09 oo el chales] bl o
S5, SlMasl jleolaiul b el (Sew JSo i
S 5 PlndS S (F0,88 cpo bl (g30sie
055 s 518 gy oyme )0 &S 5y JUS) 0sd Capogs
(el )l el ¢ s o s wile SoMasl dlwg 4

= SPP Pl e e Loyl Soiws 5 808


http://nsft.sbmu.ac.ir/article-1-1035-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

ul)lSw.b 9 (_s.:l))b dgruno /.. (eI uo|9> )y

FEY

ONVIY) 0SS o Joe (g y a0l (o plecldly
o ly ol gools Lials |y s sl aweaY ool plo
O d(B) aacsi¥l Joae jo jialS 4y i iy Cugb,
bl oo PH dad o 1,8 35 Coni ) poty (S93dl9)
g5 dw Lawgi onl angd Gladiged (o ()l pll sl
g.)jl.o.».a cdale aw o (C7 9 C3 sCl) OMQM}Q‘ S
b (SO e ole S Ll LY 57 Y0 JY)
@iz 05 by (IS 2l g 92 9 Jhae (8L ()90
5 sz ;o alole mli a8 wad 5518 o)l e
S50 40 A_Jksoﬁ 3 ¥ USS 1 as jeblen aslonds &l
Sod a8l 050 0 il oudl e 008y gu—ud g0l
5 0392 5elae Olie 2 YL lo CT oaisS (g 5l
S,50 40 .09 e (p oS lilo C7 00isS ygumd g0l s
0352 Olime 2 3YL o C7 00isS ygund 9ol Sad (5,55
aslas o~ L ‘_g)S C3 9C1 o..\*.Suy.“JyJ (_ngu_iA.v 9
, S5, S 3590 40 ..\TJ‘_,’.A).} VSl as ek les
Y el 50 00 ged gel Sl Ses e ke
o lie L(b)Lo...) Oy 6)|osm USLQ.) g 00¢ ).3‘).3 /YJ 9 AN
YL G LY e ¢ (6 Cio Oy90 50 39 g0l
NN ETCS ) PRTIVERE PR S R S
2 S5 45 s oelple Sl a8 (T 50 (555

b R s Slaidgie (Sl Hedgel Sl 90
3 )S il i G o Ol Glaws uL 5 oland
U?"_‘*‘J}A‘ S s_i.’ wal? u—';—~°-€r° 9 U"Jﬁl ..ﬁ\oo; ‘J.u
S Jos pl bl (03355 (o5l ok (o ‘_ﬂ RPN W
Ogmilmgus 5 Gommdgal (pl ol S 05y 1) (55
i 63 JoSdge 93 51 (Fobd)ogd o0 JSis 5 5lmly
6 i [,25 JeSJse S (Na 2 HPO 4) Slawidgin
JoNge S s 7,6 3o,k 5l (s olaws) olaus
SloSss pleond oS 5 a4 axg bl o s 4 O]
(_gl_éio; u_.S)J 45 \)9_...460 ua.?h.wo soJ.LLS u}«.ﬁa«)}.&‘

»9_;_4/\\ 9.9‘

()
5 o Slyimgie bolde oS 5l yie e Slandsie
a9 i Sl wgie Lo o oliwdgie
DS e o aw g PH ol e o Olanslisl e
el A8l pdoy Gle oty Bl atlyS ST e
S5 edsel slaSes bglsee 3l aslizl

O g o0
)9 )3 5 39-b o Seidey SlandLLelSa o g maoes
00 S (gl slaSos by L cslad )5 sla oy
o Olandaie 5 OlawdlialiSe mow (i Ol angie
by Camd Eal3 8l L (Y=Y 0) 09l o slpaiy
oS gl oS o0 18, Jlw S il it 07
il oF n¥l (Pl Sl iy O 58y ols>
Tob 69, 5l o) e Olgie @ wle (02 (0l 2 odle
Y S rlnle 9 WS (oo Joo (5515 Al (SuSCS
2 Gl Lagos amo e 20151, 4Kt (1S (61
Oz o 9 Sasb) 9 (eSon Ol (UL (0)2 Jl0de
Lol ol e (S g (K8l Sz 03Y 9505 SRl
Ol am aS Sl Cgb; oty 9 cdee po s

]

w Oy OO O30
L

Sl W Ske

-c.'n.c.u:-::::I..l |

T B Ta |
SESSSSSISSNSNSSNsy

=

L

IRRARARRRRR RS

WA X

[ T N N

Color Salmity

Arcma

Texturs Total

olas
005 Hgrdgal GaSad g9 b dunliio )0 (s dunlie (Sl ) JS&


http://nsft.sbmu.ac.ir/article-1-1035-en.html

WAY s dnbiogyg @ o)l piitn Sl (ol 216 mlio 5 4335 pole dloo

FFO

g 9 5eSlee o oo Gl 7Y maw 8L 990 50

slaS i glodl jgam 0 > Ol (s

5 8 a5 Jeblen il co (xSiloo o yieS (sl 7Y
Gl e Sl 8l L ol Con S 0590 0

ooy ool uLM»J Y Jiu I i C?"""‘J 9 ouuwﬁ.ﬁ‘

U"_“;i_‘) b)ﬁ_a)b,m“so)adiu)‘ds)j.‘ouw ]

5L49)| 0)5_9 )b J_'L'(SQ wl)sl ),..u QS'M sowuwyl

A

Igol clacS s glgi

S 94

e S e ialidl Ly adl o

«9/\\"

e (g a8 glIs 1Y alaus

J

O zobw 5 (Sl

/

losm

I 9925 (5,

J

ke Gl (i o Y

b

Q)f‘f@.ﬁb

e gl

E /Y

a

A

A

IIITIISIIIIIT A7

A AAIASIS SIS

e

pab gyl

Sy

00iS g gal Sl Ss oo i1 43 o Sl ilea ¥ S

i i i i Y S Y
A AN

L e e e e e e e e e T T e T T e T T e e ]
A A A A

S Cendy

B e e e e e e e e
AN D NN NN
it et LOE et e Cel e il tlt]

<dl

LRI R A T ]
EEIIXZIZXIIEIZIEIIXIL

ol g sl

e s e L S
NNV

S

Lo, T zshaws 1 008 g sol slacSias Blizte Slil 3 50 50 s Slio e Sile dli Y S

[ T2-20-G20gz uo JrJenuigs ysu woly papeojumoq |


http://nsft.sbmu.ac.ir/article-1-1035-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

ul)lgw.b 9 u.:l))) dgruno /.. (eI uo|9> ey

\Ai2

L odimy iy syl e (ol las ols olis
odd (59l ,8 ;s y0 2l i Gl el o
PH lie b St ez oloos (nl Ll walys Sudle
o i ol 13 3l cow sl 1) sads Jsase
ez sl s NPN) (59 58 (395%0 (Joloxe
Sladiges 4 Cos (iulejl 8590 00 (559l8 puts yo 1)
Gl (Fadle 0l (5508 ety og YL LS S
<93 eles sl ol suilw, & slaci,
ol i A ) Gl 3Rls asg (o5 (Swiad
L Joame Ld = SDS L ool jled oty b oo,
YY) 0,5 oy S sladiged 4 e () 9 «pls enb
00 Sy gud 9ol Sad g9l (sl Lo (6504 S50 4o (V-
5 Sl (6550 Oy o YL SIS TN 5 /Y 7l L C7
008 gmmd gl Sead (9l sland 10 (5598 (i (i yeS
Sei aS Lol 5l osi s ovnlin 1Y mhw L, Cl
Sy dn |y (St Glie (2 S CT 00S g gl
ohalS cel ol Brae Vb polis a5 puin o 05l 00
Sead o=l SIYL polde joam o 1) 09 b sad (5,940
J= ol 4 Sed g oo 8 Sl 9 00 (ygend gl
Gl sime W Log,l 3550 50 1005 0 59,0 (555 5 00

s sad oanlive balagd s

References

. Chevanan N, Muthkumarppan K. Effect of calcium

and phosphorus, residual lactose, and salt-to-
moisture ratio on the melting characteristics and
hardness of cheddar cheese during ripening. J Food
Sci 2007; 72(4): 168-76

. Emmons DB, et al. Milk gel structure, x. Texture

and microstructure in Cheddar cheese made from
whole milk and from homogenized low fat milk. J.
of Tex Stu. 1980;11:15-34.

. Fenelon MA, O’Connor P, Guinee TP. The effect of

fat content on the microbiology and proteolysis in
cheddar cheese during ripening. J Dairy Sci. 2000;
83:2173-83.

. Fox PF, Guinee TP, Cogan TM, Mc Sweeney PL H.

Fundamentals of Cheese Science, Aspen Publishers,
Inc. Gaithersburg, MD. 2000.

. Guinee TP, Caric M, Kalab M. Pasteurized

processed cheese and substitute/imitation cheese
products. In: Fox PF, editor. Cheese: chemistry,
physics and microbiology. Volume 2: major cheese
groups. 3rd ed. London, U.K.: Elsevier Applied
Science. 2004; P 349-394

L Olsiiee 1y o0 )18 iy (i lasls (ST

J—395 075 (o2 A joSmmg JBg )3y
oo 5sl,8 iy o 3l eolitl b (lgiien 1) 4505
S5 ojlal sagh) So 5l esliul b polae Lol 057 (o0 o
b @iy Jedgn )3 peis (ul 45 ad ool plas oS
P2y 7 3l soke Jo sl )3 a5y
oSy aS ols las cplams oo &) (Jgene grVoe s
039 (g p obwlp Jliil g Ja2 S Lulul (o glaals
i (W) swo oo &) (252 spa> e L L &S
39 00 0y @y 0,58l gl Cosid il eolatil 590 o
adgl addllas 285 &5 (Sodle 0ol (55l 2 iy Oy
G 53 03iil lgs 5l (B p 5090 S oy p sl
aS ol s mles (a3 )8 O a0 Cuiiin, j0 b g
o ) S ) ool b lgice |y g kSl pabs
Jode 517/« g (SDS) Sldgs Jos 353 i .
4 59y O S 4 YYOC 50 (90ligSl Sl e (65l 5L
i Sl gl ooliil 9550 0y 1y 0yl Cand
SSDS L oo e iy, brgs oo o0 60,5
Wb Sl e g A Fe Fe Ve o molan o 5L
Jla les joole ¥ Do 4y (goudgh ool (55l iy
s a0, 33 (0-Y+ 1I0) U sles L (0-A °C)

6. Gupta VK, Reuter H. Firmness and melting quality

of processed cheese foods with added whey protein
concentrates. Lait 1992; 73: 381-388.

7. Kalab M, Yun J, Yiu SH. Textural properties and

microstructure of process cheese food rework. Food
Mic. 1987; 6:181-192.

8. Keshani S, Chuau L, Nourouzi MM, Russly AR,

Jamilah B. Optimization of concentration process
on pomelo fruit juice using response surface
methodology (RSM). Int Food Res J 2010;
17:733-742.

9. Kichline TP, Scharpf LG. inventors; Monsanto

Company, assignee Preparation of process cheese.
St. Louis, Mo. U.S. patent. 1969; 3:635-733.

10. Kindstedt PS. Mozzarella and pizza cheese. In P. F.
Fox (Ed.), Cheese: Chemistry, physics and
microbiology. London: Else. 1993; 2:337-362.

11.Kindstedt PS, Rippe JK. Rapid quantitative test for
free oil (oiling off) in melted Mozzarella cheese.
J.of Dairy Sci. 1990; 73: 867-873.


http://nsft.sbmu.ac.ir/article-1-1035-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

FFY WY e dolioss o o)lasd qoiin o eyl i glio 5 44355 pole dlia

12. Lefevere I, Dewettinck K, Huyghebaert A. Cheese
fat as driving force in cheese flow upon melting.
Milchwiss. 2000; 55:563-566.

13.Meyer A. Processed cheese manufacture. London:
Food Trade Press. 1973.

14. Mistry VV. Low fat cheese technology. In. Dairy J.
2001;11:413-422.

15.Olson NF, Vakaleris DG, Price WV. Acidity and
age of natural cheese as factors affecting the body
of pasteurized process cheese spread. J. Dairy Sci.
1958; 41:1005-1116.

16.Rayan AA, Kalab M, Ernstrom CA. Microstructure
of Processed Cheese. Scan Electron Micr..
1980;3:635-643.

17. Tatsumi K, Nishiya T, Ido K, Kawanishi G. Effects
of heat treatment on the meltability of processed
cheese. J. Jpn. Soc. Food Sci. Technol. 1991;38:
102-106.

18. Lee S. K, Buwalda. R. J. Euston, S. R.
Foegeding, E. A. Mckenna A. B. Chafes in The

20.

21.

22.

Rheology and Microstructure of Processed
Cheese During Cooking. Lebensm. Wiss. U. -
Technol. 2003 .

Lee S. K, Klostermeyer.H. The Effect of pH on
The Rheological Properties of Reduced - Fat
Model Processed Cheese Spreads, Lebensm. -
Wiss. U. - echnol. 2001.

Templeton, H. L., Sommer, H. H.. Factors

affecting the body and texture of processed
cheese. J. Dairy Sci. 1932.

Thomas, M. A.. Browning reaction in Cheddar
cheese. Aust. J. Dairy Tec. 24:185-9.

Wang, H. H., and Sun, D. W. 2004. Evaluation of
Oiling off property of cheese with computer
vision: Correlation with fat ring test. J. of Food
Eng. 1969.


http://nsft.sbmu.ac.ir/article-1-1035-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-21 ]

Iranian Journal of Nutrition Sciences & Food Technology 448
Vol. 7, No. 5, Winter 2013

Physical and biophysical of processed cheese
Dezyani M*, Ezzati R?, Shakerian M?, Amidi F?, Mirzaei H*, Jafari SM*, Laripour Harat R™

1- Academic member, Dept. of Food Science & Technology, Islamic Azad University, Soofian Branch, Iran

2- Academic member, Dept. of Food Science & Technology, Islamic Azad University, Soofian Branch, Iran

3- PhD Student of Food Science, University of Tehran, Iran

4- Associate Prof, Dept. of Food Science Industries, Gorgan University of Agricultural Sciences and Natural Resources, Iran
5- *Corresponding author: Aquatic and Subaquatic Research Center, Army University of Medical Siensece, Iran,

Email: reza_laripour@yahoo.com

Abstract

Background and Obijective: Processed cheese is a product that gain from mixture of several kind Natural
cheese with different degrees ripening, this product gain with help of proper emulsifying agents. just as the
investigation of results shows, the Emulsifiers salts have significant effect on Rheological, organoleptical
and physicochemical of processed cheese

Materials and Methods:. In this study, the effects of three kinds of Emulsifieres salts such as C,
(monophosphate sodium, mono citrate sodium, Hexa metaphosphat sodium) ,C; (monophosphate sodium
and mono citrate sodium) and C; (mono citrate sodium, Hexa meta phosphate sodium) in three different
concentration %3 , %2. 5, %2 measured.

Results: In this investigation these measurements has done on rheological characteristic such as firmness,
hardness, adhesiveness, cohesiveness, gumminess, chewiness and springiness. Also, with adding the
emulsifying agents the pH changes estimated. In this design the processed cheese produced with mixture
of two kind of feta and Light van chesse with respect of 50:30:20. The gaining data of factorial trail
analyzed in design. The findings show that the emulsifiers salts have significant effects on rheological
effect of processed cheese.

Conclusion: Among these three kinds emulsifiers, the C; type has most effect on Firmness, Hardness,
cohesiveness, chewiness, Gumminess and springiness indications. So that the mentioned characteristics
increase with increase of emulsifiers salt concentration and with respect it the values of pH increase. The
emulsifier type C; has soft and adhesive texture. We observed the high indicator of adhesive with
emulsifier C;. The results showed that for producing processed sliceable and spreadable cheese we can use
C1(3%), C4(2%) emulsifier.
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