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1. Brined Cheese
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2. Texture profile Analysis

1. International Milk-Clotting Units



TA e dgan g n b ood @y (i) 1 idr0 plol g 18 (Sl

el 00l ools Las Y Jgazm 0 ydum,

w3l osd bompl bty gladisel den Cogh,
Gl (gl & g0ty oy Jsl ole Jsbo jo —oaiaslol
Jebsay iy saSsl 5l cush; zay5 o Jdo & e
ool Sas 0 0 092 ge Sad 5l SB6 grewl jLid
Ol Jobss sl Jdoas 4+ B Y- 3, 3l (Zerfiridis, 2001)
loog,T Amssar ST Dl g greml JLid 5l 30 Ol s>
e Cashoy aigad Ao 55 Gulstip Jaws ooy (ol
(Creamer & Olson, 1982) was i lid (5 lolias
(L1, 508 oy Cugby woyd p (sl g 1 5Lad (po S a8l
2 lSsn Npama SVl s Jon WS s L2)
(Kailasapathy & ocobalgunS lsgpn sl o (sladiges
G dediges plo b awslie ,o (P1, P2) Lam, 2005)
V Jgaz &5 pebplen g wasoe £ Sy Ol 4 o,
5 WS g Gl sbedigel Cogb, was o olis
ool adiged plu 5l YL 6 loline & jg0a A0 5 ¥ (oo,

w3l os b el b (Seiol Gl S as o
aS oyl (g lobisme Lial38l aww, ol ole Jobo jo —ouisadlsl
s Sl (5 Sl 4 S ol 5l S 985 Jdoa
30 Sed 2oy A LY. 59, 5l .(Guinee & Fox, 1993) <l
sl Jdoas —oadadlal w351 g0 b @l b iy sladiges
Plkd goSaslal s ces plis ghls pme s Jolw
dg3 aS Jb> j0 o)l iy slrdises S vy (5 lolixe
Sad Judoas (P1, P2) agueS Jlojlaig s cdl o S
(Guinee & Fox, cuul sYL 8l jadp i g bosilS & 50
.1993)

ol Yo B Y e, 5l baigel des 0 o)z w0
3 Sagh, deyo all 5l (LAU &S aes e (LS 6 )la S
deoyd gwlidl 1o Ko liize Sldlas sl 0,90 (pl Jobo
S Cughy dops ol a4 ) Goem; b 0 ax
bd 25 A Glils &ses (Madadlou et al., 2007) losls

Sromb o do,0 5l (L2) s p,SokS Y -
ldiges plo b awslie ;0 (yopm) 3, A

O oabaslsl
PRAREISIIEE
5 Wil 0l )9 sedsed a1y (T lgise & el o5
o3 i S5 Jslre pmielsS o slanel ol
5 ol jo Jode 59,50 Cand (Karami et al., 2009)
ool aS aes e lid (ghlo g ol Y BV gy 51 59
(Karami et al., ceolag il Sodoiiyy codlad 5l 56 Ll
ol S Sl Slade 4. LY. 54, 51 .2009)
Gylolize s Caed pl (Guinee & Fox 1993)la;lsss

Sl slr p)Y 9 @Blgyd &5 iged )3 Sl Sl sl p
(Fredrick et al., «usl So,ud Sove ;0 CusSs 4l
sbml ln p3¥ oy Ol 478 Sebie a5 1986)
(Lamond, <ol yieS diges (SouSls bl iy CuSs
g gad U sl p3¥ a5 gy (wlaly iy S5 1976)
G, @ S o 095 adel glal as e Ve ol 4
(Szczesniak, 1963) 843 o
g Saiged jLSlug, b))
Som 59 8 9) o iy sledises LSlan, b3l sl
(XL series, model XL30,  Jg, Sl oSug So b adss
a6, uSe Philips, Eindhoven, the Netherlands)
boolopmmSe 5l Gl ladiges (silweslel sl
(2007) Madadlou et al. oy, ;| ¢ Fg,SI oSy S
Joloee )3 iy SlocaSe Sl by, (nl polol ol ool
s 50 5Kl (WIT Merck) asall 59l8 oo ,ys YO
PRIAL GrSer okl o s (JSbl sladsle Jlge
(st 2 P B e sl ke sl Bged o laid) ool
039755 5o Sbezsl Sl ladiged (ol Bd> (6505 0y Al> e
30 g WSl D Cow (S Sis olSiws o @nlSs b
(Type SCD 005,BalTec Inc., Balzers,  Slidshlb olSiws
L osSug e 5o iad ools ile b L Switzerland)
L s polas g ol plol VOKV L 59,5801 ol )Ly o5 ol
50 a8 Edlus (5 pSoslail li8le 5 slal ags Ve o oS,

(Manual = cwl ool b agie  owgo,d oKl
microstructure  distance  measurement, Nahamin
&!» pardazane Asia, university of mashhad, Iran)

A ool ead jasine OIS B (6 S osll

olol Julxd g 4y 32

Sglite slojsy 51 sz lp LSD Guilyly 5JUT (g, Sl
22,0) (2leardsSopd (ple> » Ggy Vg T V) ol
A oslaiwl  Faiss g o St (0,2 5 oSl o« S ol
(SAS Version 8.2, SAS institute ,|38ls 5 51 jelaie ol (sl
s mSoslsl g b jiale;] &US g o solaiw! Inc., Cary, NC)
(omedl 513850 51 e logal s i (sl s ploml 1S5 a o
i eslaxwl (Office, Excel, 2007) .S

Lo g% 18 s S g » w2 3T 30939

09N R SBdged (257 5« Sl ugb) weoys Sl s
Jsb 0 eaddlensS 5l5gn 5 5L iyl Gol 35 9wyl



oy Job 33 iy <8y o 3T 509381 51
5 miil Osv e sledised (SauSS 5 e Dl
Oy Job 50 WS S5y 5 5kd w3l hils sladises
IS 0 a8 jeboylen .l oo oolo (Llas ¥ g ) sla S5 o
Wgod dod B il Jsl oo Job o cconl asein )
5 51 (236 Blgioe ) Gl cnl oS WS ool 138
s S o] 50 by (6,1 cals S ol jo vy
i ol &S (Zerfiridis, 2001) o4 0 LSl 51 Cush, 79,5
23,5 oo Wl (g5 Gl s

O Sl sre et iged (B A0 B Y 5,
PR IR LS PO Y Pr I E 31 R Y WD) B L SR V-X YN
@ Cagb) gor WU Cou (S Gl plesn 5l (S50
(Guizani et al. 2002) \ldée & p Slllao ...\JLSA RPEN
leiign e 4 s glgil 5l pan St a5 el ool lid
L oleocs @ bbbl cass b ey b oo Jtals
Sai ol )0 Jolmo a5 atal sloasl 5 ol J5¥Use 035
Gloysy S ushy zop 5 S ol [0 g)laS
Sl iy (S5 gynlyl e Jolw o K0S L oongay
IRY

5 o Val Bb cow i (Lo Gla S
Sy s ez B s G eSSl Gl Sy
3,8 oo 418 o,> (Plasticizing effect)  Saus Soewdly
3o 3k ol sbdiges S5 .(Madadlou et al., 2007)
@ by pedSo 5 pdsyuee Gl GoSadlal b oS v e
Sedes o7 badedS Sl (aBiSeeS by 580
sl JodS slass 5 ojlal rals L (Karami et al., 2009)
Mo Bl (G slee oy e (050 VLAl ()2
(Gunasekaran og.d oo Corw g 08 80y iy leiSlu g
PeS Al r'v-.‘.}j clalé o5 Jloj and Ak, 2003)
Oypod 8l e b ORI S sd e
[EPSow) 4\.15.“...5 6LDJL§45); )‘ oolaiul "bl)LSA U’““"‘)S‘ 6)|\>L.M
ale @ Al ol a5 005 o iy S o pme rals
Sleian O¥game Aliwgty Cusb) Cdz g iy &jed
Sl (ool 5 JemST5)S slog )

(Creamer & Olson,

IWAY Lol g 5l o) o louds (FB 099 ¢yl ) poummr g (owdigeo ¥

(P1, w3l hls slodiges 1o jlg5gn o ams o oyl
clale zoli8l aS Jb 50 sl m 3l e &ges 51 5YL P2)
solicl 5 56 ol 1) mpl clale (Rl L sy
A g mpl 808 Guls) Glp Gee sladsS
Sz Sl Qo p iy by cudld (S S5 lesl
a5 amd oo s (g bolae (ialisl o) L B Y 5, 5l ol]
Loy el elaien 5 5ld lameyl colld cle
2oy g sded Gal Gl mpl cdale ol bocl

aoe G158 15T i

ST iy (2 load g 53 S S » w31 5,5 a8LSN ST g

FOde) 395 Lged Sy
q. Y- \
(39 539) Susb) wo )y
FRIFYEN/AYD  £E/YYEV/VYD VY03V /YVa S
FEIV-EVNYD  £2/OVEV/YFD  YY/ATE-/¥Ya L1
£EIA0EV/YVD  £P/YYEYV/AVD VY- YEV/YVa L2
Ye/a-£V/0Yb  Ve/fYE/VYD YV YENAa P1
YeadteN#b Vo/A\YE/A9D  YY/VYYE-/QANa P2

(S35l $39) Sod 2233
V/-\t./-%a O+ YE+/\Yb S
V/-ax+/\\a O/ \E-Y+b L1
Y/V-E-/-Ya ONYE/N D L2
VeNOE/NYa  ONFENOD Pl
Vo/abk./PFa AR = R INE) P2

YVex/-Ya
Y/i-VYx+/¥Va
YNAYE./-#a
V/f0x/YYa
V+/a-%/aYa

(55939 sy

VO/- +E-/ffa VO/-Ax-/0Fa VNV /YYD S

VO/OYE/Aea  VO/FFE/YYa VY VE/XYD L1
\Y/eYEe/NYa  AYNOE-/eYa Ve /¥TE/YVD L2
Vo/-+E</Nfa \ONOE-/eYa Ve /YOE/NeD P1
VO/SFE./¥YYa  VO/ASE/AYa Ve /¥eE/\FD P2
(&35/59) 0395 JSTol 5o Jslome ()39 duo o

YANPE./Yba  YANeExe/Nea  VY/-dE+/eYD S
YY/+AX</YYa YY/-0x-/NYa \P/NTX-NNOD P1

P2
YV/AYEe/\Ya  YVAax-/¥Pa V\E/YYE-NYD

(539559 Ol31 @z amlans s
S¥EEYD evO-[-Ye S
<ffetef-\b  ¥OEe/Ne LI
“[f0-/-\b  o¥aEeeYe L2
Ayls (gylolime B gylel S 1 Sl e 0 Sglite cunSH By o
(p<+1+0)
st L2) s p Sk Voo 0 5l 25 ¥ (ahylo ey (L) ol g iy S
Sen b VIV slls iy 1 (P1) s 0,56l Ve 55 0,5 A 5L 6l
AgeS 59 2l e VEIY LI oy (P2) slgnS

HARESYERF
</fox-/-Ya
</fax-/-\a



P dganS g n bood @y (i) 1 idnez plol g 18 (Sl

23
it
20 .
-
i .1
13 [ ™ L e —— P
—
% | & ~ ¥ +
. T
= — 3 il
10 S
* g !
'.h T
5 Eaah ¥ R
i} —

) ST th
(D<o l+8) ST iy SN 9 ot 35T (30,5 48LSI 1Y S

Oy Job 30 gy LSl iy w1 (0,5 a3Lal
5 5k @l il e sty ladised HlSlog, YOS
2 Oy 850 A g Ul lojs,y 5o 1) eadalgunS 5lSs
2o Jol ey 0 e ol Ve ol
samoplis (@) iyl e Bged (e iSIl sSies S
S8 oy 5l sab) Sail gleoyis b (g S5l
I slooole] Ao o a8 LTyl el (appilSly oo
ol wd edlital oy edtad ln pglS
Soal Jdoar aigd ood onaliv poai 0 2y slasdS
S Gl sladige 0 2z ladslS Cunsy i
sl slaaigas siluoslel jo py39)l5 L ghgcunds Al
5o oolidlaloas oy lasdS (0) pgas ol Bi> 5L
Ot Jsl 59, 0 1 5kd 5 ¥ sl &ged )3 02535 Jas
S8 a5 (Wload pain (B b (22 a5l weso
Sl Ghomw l8le SWeST L oS oz sbededS g
b el g San DY ilonts (5 ,uSojlail lislug, sli!
WwlS oy )0 oz slededS o155l Sk cdale aall
GalS ey See YIYY &y laJoulS jlad lawgio 5 99800
oxadllasil lgieds oy Sge > (€) Wb e
535 oy Gy o0 SYlasl LSS (Plasticizer)
" bl ey <l LT (McKenna, 2003) &S o Sgamxe |,
A8 ez ledsdS o5 ol lis e ST b, b
(Lopez et al., a5 ying,Sewo F/0E-[Vog0> ;o awgie
oudidlgunS ligp sl sl sy polar (sl 59, ,0 2007)
4 e e Ol fegSee 99 Lawgie JLE L olaJomeS 5
(g, 1) ol 3] g9l

zo e 4 w3l 5% iy (e 3, V0 0L o
o35 Jedoar gt looya b (5 500,08 S8l Cugh,

1. Emmental

A3 2 1y o Clgicee o 3550 amalin iy e
(Guinee & Fox L5y, slae 3l cudld 5 S Sas,lssb
$lp oo o amnS 3l oolaiwl 3925 L .iuusls 1993)
b ot Gad A s S Gulaiigp Mg, b Saiual
255 o0 )l a3y 9l
S 9, (Brittleness) il 55 a5 aoo oo Ll ¥ S
Jol oo Job )0 sy sladiges jo —adsl Sl (6l o3Y
Ldiges (SauSd il sasmonlis a5 Wl oo rals
5 Seiol Gl cosb, zals .cwl (Larmond, 1976)
SRS T e oS O 5 (6 gl ole s
9+ LY. 54, ;! (Bertola et al., 2000) 05 oo ladiges yl
ool aS aes e lid (gld sre ot bdiged den  SaiiSs
= SAESS (0 ke Jelge o Jolas olml cde 4y diis
iy led @t 00938l b el =555 0 9 Cashy @9y
5 aiged (SauSs il saimolid a5 Wb oo ials
S g s Lol s s 2 sladsdS
il s Sllasil 28l s 0338 o0 Jos 5lugly; (lseay
ol b (Karami er al. 2009) 55,5 oo brdiges Sauuss
Shline Sppon 3 ey SaSs Gl mpl clke
G e ey 4 Wy mpl oosl e SRl
Sl (G5 ASh (i8S enjl b g ot n &5
5 S a8 soeliawsds mls gb oo iy (SoiSh Ll
Won b e i o) @ ) Ol @l
Gia33! el gusem (Kheadr-Ehab et al., 2000) oosa)gunS

SoSs p gble S JeeaS 0 5gn mpl cdile

5 S Syl Slaly QT Olese &5 0l 1 sladiges
Jsb 58 (Sausd Olpss Wy e oe s (LSTLE
el gaen] o

BD
i)
_.,-—"'"-F: & = Lt
G I 4
o 50 _,_,.-—-"
% i I -
'l_.} P | 1
B - & 1 il
30 P, I -
20 -y
R
1
|} = -
Q 20 +0 S50 BO Lo ]

(3850 heery e

(P</+8) (SwioT yuy (i g o 31 0,5 A8LS1 1) Sl



a5 ogd oo oamlin ol sleyan by 8 esw
plo s Ll U3 o (g amil a8 ple g oS oeSlse
50 b gusS 51 6,61 59, A+ 5l o (Fox, 1993) ausl o
Olis a5 0gd o canliv A Ly (gol> (sdaiges
sy 28l 0)ly 5 ) LT Sl ey Jsb o lam il ams e
oy 555 &m0 Dol Jdody g jeax 4o (gh) Wlead
op e Gl b 55t GlS ety S 5oyt )

(1)) Sl 48,5 O j00 (6 ylien Dol b ety

-

ig-a}' 1

(b-Day 90)

(c-Day 1)

@ Day)

Sk sl sladiges 5l (9 Sl CgSmg o pglai (b) o)l
7 S dsdS ST anm; 8590 GLb yo a5 was e LA
Sgien sddlie (LT 51 S0 b, ks 5 wload o5
2l e UK a esdica N oz sladsls @)
(Lopez et al., Xgi oo 535 G5k Sl (sloo o
o e b o o lasS ot 2007)

il oloml 4 alis ol 45 S5 e i3S VLAl i3l

5 o3 gloo i dalol o s (B i3l s e

(d-Day 90)

(e-Dhayl) {f-Day 90)

{J-Day 90)

P55 A Sl 1o ey (0,F) s 0TS Voo 50 5l 055 F (11 ey 2(00) 2 3T (39 iy 2(@D) Nooe (laiS 3 b ey saiged JLiSlugy,y ¥ UK
Wy 5593 il oo VIV (61515 yudy i) 9 *WguansS’ Ui g0 il (oo VIV (11 sy 2 (25h) ik S5 Vee 50

ol Sl Gadey o Sl A ceSls L bl

FSen 9 sled wats LS (Sauss s S e
il ol 5l esliial plSim (plply bge LialS
e 3 osh Qb b slen, 5 cdl p W il
Sezgl 09d LUl Wl coglladl SIS (p S b cdale
» @ollasl b w3l ol ey Slam T o3 Sdgus

2isns apogi o J eolisl (lpliy 5 815 sty 2L

REFERENCES

Aminifar, M., Hamedi, M., Emam Djomeh, Z. and
Mehdinia, A. (2010). Microstructural,
compositional and textural properties during
ripening of Lighvan cheese, a traditional raw
sheep cheese. Journal of Texture Studies, 41,
579-593.

Awad, S. (2006). Texture and flavor development in
Ras cheese made from raw and pasteurized milk.
Food Chemistry, 97, 394-400.

Bertola, N. C., Califano, A. N., Bevilacqua, A. E. and
Zaritzky, N. E. (2000). Effects of ripening

=

395 9 5k 3l CdS Gl ge a8 Selonil Slalllae el
s b aS e Sl g ol a4 sadadlsl UgunS
o..ASLt u.\.;)‘\) UM) 3)50 O.s;ol.'ijf )o g_g."l""""“"ﬁ"" ‘51.%&...5‘5
bosbed mpl wesee S5 siboss 1) o lslen, s
SYlasl iolidl 50 g oy s edS slass g ojlail ol
S I 50 0gbse ph S Gl caws 35 oo e

conditions on the texture of Gouda cheese.
International Journal of Food Science and
Technology, 35(2), 207-214.

Ceruti, R. J., Zorrilla, S. E. and Sihufe, G. A.
(2012).The influence of elevated initial ripening
temperature on the proteolysis in Reggianito
cheese. Food Research International, 48, 34-40.

Creamer, L. K. and Olson, N. F. (1982). Rheological
evaluation of maturing Cheddar cheese. Journal
of Food Science, 47, 631-636.



FY e dgnS g n bood @y (i) 1 idn0 plol 9 58 (Sl

Fox, P. F. (1993) Cheese: An overview. In P. F. Fox
(Ed.), Cheese chemistry, physics and
microbiology. (pp. 1-36). London: Chapman and
Hall

Fredrick, I. A., Atson, J. W., Nottingham, S. M. and
Dulley, J. (1986). The effect of neutral fungal
protease in Cheddar cheese ripening. New
Zealand Journal of Dairy Science and
Technology, 43, 35-39.

Guinee, T. P. and Fox, P. F. (1993). Sodium chloride
and moisture changes in Romano-type cheese
during salting. Journal of Dairy Research, 50,
511-518.

Gunasekaran, S. and Ak, M. M. (2003) Cheese
rheology and texture. Boca Raton, FL, USA:
CRC Press

Guizani, N., Kasapis, S., Al-Attabi, Z. and Al-Ruzeiki,
M. (2002). Microbiological, physicochemical and
biochemical changes during ripening of
camembert cheese made of pasteurized cow's
milk. International Journal of Food Properties,
5,438-494.

ISO (33433:1975). Determination of fat content, Van
Gulik Method. Geneva.

ISO (660: 2009). Animal and vegetable fats and oil-
determination of acid value and acidity- test
methods. Geneva.

Kailasapathy, K. and Lam, S. H. (2005). Application of
encapsulated enzymes to accelerate cheese
ripening. International Dairy Journal, 15, 929-
939.

Karami, M., Ehsani, M. R., Mousavi, S. M., Rezaei, K.
and Safari, M. (2009). Microstructural properties
of fat during the accelerated ripening of
Ultrafiltered-Feta cheese. Food Chemistry, 113,
424-434.

Kheadr-Ehab, E., Vuillemard, J. C. and El-Deeb, S. A.
(2003). Impact of liposome-encapsulating
enzyme cocktails on Cheddar cheese ripening.
Food Research International, 36, 241-252.

Kirk, R. S. and Sawyer, R. (1991) Pearson's
composition and analysis of foods (9th ed.).
London: Longman Science and Technical.

Kuchroo, C. N. and Fox, P. F. (1982) Soluble nitrogen
in cheddar cheese: comparison of extraction
procedures. Milchwissenschaft, 37, 331-335.

Larmond, E. (1976) The texture profile. In J. M. de
Man, P. W. Voisey, V. F. Rasper and D. W.
Stanley (Eds.), Rheology and texture in food
quality. (pp. 546-553). Westport, Ireland: AVI
Publishing

Law, B. A. (1979). Review of the progress of dairy
science: enzymes of psychrotrophic bacteria and
their effects on milk and milk products. Journal
of Dairy Research, 46 (3), 573-588.

Lopez, C., Camier, B. and Gassi, G. Y. (2007).
Development of milk fat microstructure during
the manufacture and ripening of Emmental
cheese observed by confocal laser scanning
microscopy. International Dairy Journal, 17 (3),
235-247.

Madadlou, A., Khosrowshahi, A., Mousavi, M. E.,
Emam-Djomeh, Z. and Zargaran, M. (2007). The
influence of brine concentration on chemical
composition and texture of Iranian white cheese.
Journal of Food Engineering, 81, 330-335.

Mckenna, B.M. (2003) Texture in food (vol. 1). Boca
Raton, FL, USA: CRC Press

Singh, T. K., Drake, M. A. and Cadwallader, K. R.
(2003). Flavor of cheddar cheese: a chemical and
sensory perspective. Comprehensive Reviews in
Food Science and Food Safety, 2, 139-162.

Szczesniak, A. S. (1963). Classification of textural
characteristics. Journal of Food Science,38, 385-
3809.

Tamime, A. Y. (2006) Brined cheeses. UK: Blackwell
publishing

Yilmaz, G., Ayar, A. and Akin, N. (2005). The effect
of microbial lipase on the lipolysis during the
ripening of Tulum cheese. Journal of Food
Engineering, 69, 269-274.

Zerfiridis, G. K. (2001) Soft cheeses. In: G. K.
Zerfiridis (Ed.), Technology of dairy products, I:
Cheese-making. (pp. 155-198). Thessaloniki,
Greece: Giaxoudi-Giapouli.



