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Type of column Australia)

Initial temperature : 125°C

Rate of increasing temperature

: 6 "C/min
Final temperature:
225°C
Holding time in column at
final temperature : 20 min

Temperature of column

Injector Temperature 235°C
Detector temperature 250°C
. Nitrogen (degree of Purity:
Carrier gas 99.9%)
Flow rate of carrier gas 8.8 ml/min
Flow rate of entrance air to 300 ml/min
detector
Flow rate of entrance .
30 ml/min
hydrogen gas to detector
Pressure of on- column 15 psig
Type of injector On-column
Type of detector FID
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4. Sterptococcus thermophilus

5. Lactococcus bulgaricus spp bulgaricus
6. Lactococcus lactis spp lactis

7. Lactococcus lactis spp cremoris

8. Dry salting
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Table 2 Rate of Acid Degree Value of UF™* White cheese made from NaCl or NaCl and KCI.

Days of ripening

Treatments of UF cheese

period A B C D
1 1.36° 1.38° 1.39* 1.36°
15 1.42° 1.44° 1.47° 1.39¢
30 1.45° 1.48° 1.51° 1.43¢
40 1.51° 1.61° 1.66° 1.47¢
50 1.55° 1.65° 1.70° 1.50¢

"Means of each parameter in the same row with a superscript differ significantly P<0.05
*Means resulted from duplication

“Treatment A: 1.50% NaCl + 1.50% KCI; Treatment B: 1.00% NaCl + 2.00% KCl
Treatment C: 0.75% NaCl + 2.25% KCIl; Treatment D (As a Control sample): 3.00% NaCl
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Fig. 1. Gas chromatogram of FFA extracted from a
UF White cheese (70-d old) spiked with internal

FFA standards
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Table 3 Free Fatty Acids (%) Composition of UF{} White cheese made from NaCl or NaCl
and KCl during ripening period

Review period (day)
FFA 10 2 40 55 0
A B C D A B C D A B C D A B C D A B C D
20 076 081 0&2 068 0B 0% 02 065 083 0% 047 068 0% 105 0% 071 08 113 060 075
C40 012 00001 00001 00001 012 00001 006 00001 013 00001 00001 00001 013 00001 00001 00001 014 00001 00001 00001
a0 06 009 069 049 0B 0% 0% 051 083 081 077 033 0% 089 085 05 08 097 09 058
C80 006 00001 00001 0001 006 00001 003 00001 006 00001 00001 00001 007 00001 00001 00001 007 00001 00001 00001
CI00 040 027 028 021 041 029 035 02 048 032 03 03 04 035 035 04 046 038 038 0%
TVFEA® 210 176 140 13 216 189 202 138 228 2B 15 14 23 29 1% 150 240 28 190 1%
CI20 051 057 4% 049 02 06l 0% 051 054 06 4% 08 05 0% 501 055 057 081 58 08
CH40 10 137 504 104 175 147 161 18 18 1& 5% 12 189 1™ 58 117 1% 1% 60 13
Cl60 636 527 816 489 65 565 610 506 62 621 99 525 705 685 1037 547 78 IR UL 5P
CI80 210 347 720 208 216 300 770 2100 228 4l 796 207 233 449 881°  226' 2400 48 9 237
Cl&l 636 1191 1355 637 657 1268 93 657 6% 1411 1513 680 78 1540 1737 707 731 1653 194 IR
Cl82 32 7% 1017 38 339 8% 587 397 360 9B 1135 410 36 1014 1304 426 3P 1090 4M 447

"Means of each parameter in the same row without a superscript had no significance differences (P>0.05)

*Means resulted from triplication
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11. Volatile Free Fatty Acid



S oS UF b oy I

Sl Sl Lo

ol Ll sl Sl ey Ve s gl S5 b s
Ol s Jsbowe Sl Ol o rie andlas ol 53 (YY)
A el O Ol J &8 Wil € Ll 4 b e
SSIA S CoBA s av o 55 il o bajleg (0l
4 S s O iy Oln W3 0 (6 a8 T 53 Jlonse
D L asdlas ol 55 cpimen 2ils Cs Bl 53
53 Jsbe Sl o 1S CHBA Jlag an b alis s (Aal)
S s ol s Jsoee 3l Ol b 3l Ll il 1 O
S A s (Dl 4 ks

S o3l o IS Ol Aoy VY
ey e Glajles it el e IS sl Ao s
NWEST NIV INCI [N V- SN R Sl S PRESEST U] ARV
ol e oS sl Ol s b e S
(Te 500 0) OLsy (S, slaoyss Sl dn il
Loams ol o Cdll sy (0 P>e/eo)gslsbine D
il B o g5, p anlles S a.xﬁfg,.ﬂ.b.@l:;)\ o
(YOl

( Flavor) b bl AT

5 Sl add esly DL Y K5 s f’*‘b S s ol
ot slael sbas oab 5 e Lol Y IS L Gl
doy¥ B NaCl usopve KCliop\o A o
5 NaCl o2 Vo KCl as s¥¥oC s NaCl as s\ +KCl
093 ITYAAY slass, b 5o NaCluoy (sl Jun)D s
Sl ab 51 G5 glasles o sl 0L (S
@ bye b Slael VL Ll sy (P70 0) sl
C Ll @ by anb Slasl (p 5ol 5 (ald) D s
Lli s 4 b g kee Sl Bl 5o Al oy
ar g Lol blae Gl dals Slag b Jy o s 2Ko 5
31 (S T 05T 5 0588 Conle w0 s b 050 Sl
P s e S0l 5 0558 IS5 035 SIS

INVERLIp

1

Méu)ugopgjm\>@y)o\ﬁjﬁjléﬁ
Loams ol oS 035 sdaline (P>0/00) g ls Lo D

sl Cdllas

s e, -0y
e lajsles 0 Ao e p o M
53 Sdews 0555 51 0T 10 0) lass, b s UF i
Ol oo & Jad sla esls 31l ol osls QLA & J g
s Aess b calsee gl g e S il
L amd ol 65 i sdalie (P>0/40 ) (o obolins 3Dl
e s (YASY) W o (5o, 0 (eiies C’L‘ S

ls illes (1) s
PWSNYO)LT s Jghoee 3l dap o \-¥
oy ke bl 53 s Ol 53 Jsle
Sy o3 50T N0 ) by, b UF s
Olg ot Jsdm glaesls 31l ol enls OLES & J s
L K Sk o0 (b boles plad &8 il
3 s DL Ol s Ul 5l Ol S 1 215
CP>r/00) ol pme Ot il slajles oy
S5 1 s 5 31 b o ) oS S el
ol el calls L (YA) Sl o 5 (YD) B
Sledls a4 e 0yss b 53 O 3 Jske o)
Slasles 53 iman 3 pd g 0303 S s 3l 5 s Se
S K™ 05 &l cer 5l KCI e ckls gl
e (e a5 Na' Og 4 cod g5 Sk
25358 e e 5 Sl 5 SHLT Gle S
53 oo 3l gl Ly (S g Sl e
s Sy 0333 Jil 5oy 3 3 S 0 M5 st O
Gdes a5 wzdls T 55 ol 3l oYL sl Lajles
e s o slanSs s S 5l et
LS o S i 45 5y s (Pl e

13 . . - P
k}_bl_:»jbj_:;.é)é J'*-;:-’jj,{ Q.«\_wwcj_v ’\'—’l—lu“

12. WSN: Water Soluble Nitrogen
13. Domiati cheese



\Y"WJ:S‘\O 092 'A% a)LQ.«j

Table 4 Physicochemical characteristic and Proteolysis Index of UF™* White cheese made from NaCl

or NaCl and KCl

Days of ripening treatments Moisture Fat (%) Total nitrogen (%) Water Soluble
period (%) Dry matter Nitrogen (%)

A 64.15° 15.25° 5.54° 0.28°

| B 64° 15.25% 5.58" 0.28a

C 64.03" 15.25% 5.57* 0.28"

D 64.02° 15 5.55% 0.28°

A 63.83" 15.25° 5.57° 0.29°

s B 63.80° 15.50° 5.56" 0.29°

C 63.77° 15.25° 5.64° 0.29°

D 63.72° 15.17 5.54* 0.29°

A 63.20° 15° 5.62° 0.29°

30 B 63.15° 15.25% 5.66" 0.29°

C 63.45° 15.25° 5.63" 0.29°

D 63.31° 15.57° 5.61° 0.29°

.Q&‘Ld{U@A.(VA)uﬂdjjﬂwﬁN@uj\ S
5 S S el b glasles o sl 0L L
Sl palls B 51 o ey S 4 e S S
35 dals et L (P>0/00) (olslane M b
o s VL b Ll dals s J- L sl
il KCls NaCl glales blss g5l sla s
ol L5y 555 anlls i Lo ol ies
v KCl sl sla sl 0lad andllae ol (Y1) cils
o el 5 b slel glils Ao ) NaCl +uas s
+s,31/6 KCI gl gls w5 il o dals s
S5 3l S omly 3L s b 5Ll slls ass +/0 Nacl
e S g wdlas D bae pl oDy iz by
Flrss iy Soo o adlae (TS Cillas blass
L NaCl Kol S a K @l gla o sb ol
s dald e 4 Sl g5l 3L 5 b 5Ll KCI

V\V

S slasled 5o pab bl bl Lol cle b
oS S L S 3 el IS S ol S lale
Sl O 035 Dl iy b ol 15 AL o R
ol Al 5oL 0T Olis 58 a5 350 00 SIS AL
s O € las 53 a5 dosl s Sssgds 70 50
35 53 Dl e ol 1S S Ol o 5V
Aals sl Olye a ea D lag 555 i OF A0 b
B b Dles Gl 5o ks s s el S S 3G
3003 3l polatl s gt w1 slal op YL 5 Al el
s slaslesd o (Shews 035 ) p s o 5 oAz
V_’J; Sl o SV iy s (P<<e/00) Hlabiae 3D
Sbas g b e b Ll op Sl 5 als Sl @ b e
033 pSedey Do a lagas opl (b o3 by oab 3 €
sla Sl B 51555 55 s 0 S5 4 S
= sl Sl B g Sesle bajles (n pled (o
By 8035 e Dl 4 b Slael Bl SIA L
Aol S sl sl el el 5l e g
el oIS Sead sl S pla i 5 A3l e ey
r(_,.la Sad i palde g s e dti s (6 %S
o St Sl V0 5 d bl 51 (NaCl)
Sles g b el Bld 51 S A Sl il glasles
e e S b dS (Dl el S0 sl
L aont ool oS ol Sl op i 13L 0 C 5 B glsjles



Radv oand Teavinre conrec

giwrSUFmﬂJJy sheld cles Ls e
ool glls CsB e Lo Lgl s S 40 1 {
a
SALs L (k) D ls s a2l s ((P<+/+0) lskas 5 &y : i .
& - C
LSS s 6 ey el WIS & 1
&3 -
B (Pere0) okes Yl T s B LS 4
R : i
< 3 =2
a a a 15 &3 - N
b ¢ z &d -
: 33 =043 3 o
&3 -
BB : .
® . 4 2ls 8
/ + -+ - b
/ + +4 (il -
T :$
o % * +4 | 15 30
T i o
i / H + Ripening period
/ bl +4
/ - + 48 days
0 % s b - . . .
% M M Fig. 2. Changes in Flavor score of UF White cheese
| i 0 made from NaCl or NaCl and KCI during ripening
period
Ripening period
days

Fig. 3.Changes in Texture score of UF
White cheese made from NaCl or NaCl and KCl
during ripening period

Nl Cillas 1,0 69y » andllas a3 b aseS ol
L slaslas o ddonls OLas L L (595 0 anlllae s
el S A ek IS S 5 S S s
Sle @ged 53 S slal U 5 0 iy Olgee Bl 5l L
S ol I Sl sy (P70 0) g olabme D
530Vl cllas Hlis iy $55 = adlas ans
ol Sl i e Al eals OLES Sl o (g5 andllas
s 5T KCL NaCl S b s 51 Sy SO s
Aald e L (o 5 (0 ) (o sl el
35 (P> 0) g bslms B3l (oles o NaCl g51>)
S S 4SS g 1)) ol Oy (b 5 IS
Ll e e GRer s 008 S LS e S
by bias 53LS 05 50555, 5l 36 Ylazs| oS

FOLEL o sbiladl gla VST

A

RPYCOPRCH PN |
sl oals QLS Y IS 53 0 Sy 5 3L Clo g LS
by b oo Ko s il aLI Y USS L Gollas 5
il laslad G ol OLES Sy 035 5 TYLFAA
ol shel VG ols 5 5P /00 slalias ED
o b Shal S 5 el 4 b e e Sy 5 5L
o 3L AL el IS S Ol 220 LC e
oy ol bl o VLA GLesCs BA lales
el IS S sl lasled s s dals jlas
oYM Laes (208 (e Sl 5 5 p 5 5 eiSa
OVl clllas Hlor 2y $55 2 anllloe 4l b e
Slosbes e Al oals QLS Sl i 55y p andllas 2
L s s KCL NaCl S byous b s KClis s
5 ) S gl par Ll S el sl

(B 3 s (P /4 0) s lalns Oz

a\i‘f_w: J‘ oalaul l_j sLJL: gﬁ"i}J‘ —\¥

vo. ..
09 s
o 530 03 LS b SenS 550 05031 sl ol 5
D)wiJg_ﬁ&Lkﬂuw)j;Jﬁ_w)a)Ji)\r‘

bl B s & gad a0 351y 550 adon Ol a0 51 (Ual)

14 Body and texture
15- Instron




\Y‘(\VJ:JAO 092 'A% a)L‘Hi

40

30 1

20 7

10 1

Force to fracture (N)

A B

C D

Treatments (30 days of
ripening periods)

Fig. 4. Texture evaluation of UF White cheese made from NaCl or NaCl and KCl during ripening period
Treatment A: 1.50% NaCl + 1.50% KCI; Treatment B: 1.00% NaCl + 2.00% KClI
Treatment C: 0.75% NaCl + 2.25% KCI; Treatment D (As a Control sample): 3.00% NaCl
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Production of Low Salt UF White Cheese
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Effect of substitution of NaCl by KCl on lipolysis, compositional, sensory and rheological properties of
UF white cheese during ripening (storage time) was studied. Four treatments of different mixtures of UF
White Cheese with the ratios of NaCI+KCl: 1.50% NaCl+1.50 KCI, A; 1.00% NaCl+2.0% KClI, B; 0.75%
NaCl+2.25% KCl, C; and D as control with 3.00% NaCl were treated by dry salting to produce low salt
cheese. Lipolysis was analyzed by measuring acid degree value and through gas chromatography. The
compositional characteristics (moisture content, fat, total nitrogen with dry basis, water soluble nitrogen),
sensory properties (flavor and body texture) and textural characteristics (force to fracture) were measured.
The results of acid degree value (ADV) showed that all treatments after 15, 30, 40 and 50 days of aging,
except after one day aging, had significant (p<0.05) differences. However treatments D and A had the
lowest levels of ADV. Moreover, regarding ADV, the results of GC showed that the profile of free fatty
acid (FFA)( except for C18:0in all treatments and after the same aging periods of 10, 25, 40, 55 and 70
had no significant differences. The treatments exhibited no significant (p>0.05) difference in the
composition of cheese (moisture, fat, total nitrogen and water soluble nitrogen) after aging period. All
treatments exhibited significant difference in sensory (flavor and body texture) properties. Textural
properties (force to fracture) after 30 days aging showed that there was no significant (p>0.05) difference
betweenA and D treatments.

Keywords: UF- White Cheese, Physicochemical properties, Lipolysis, Sensory properties, Textural
properties.
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