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Table 1. Analytical composition of ultrafiltered Feta
cheese before salting process
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1. Porosity
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Figure 1. Standardized syneresis or absorption in UF-Feta cheese at different calcium ions concentrations of 200(A),
1700(B), and 3200(C) ppm.
Errors bars are standard error (SE).
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Figure 2. Standardized syneresis or absorption in UF-Feta cheese at 3, 11, 19 and 27 °C. Error bars are standard error

el ol u:)\j_fj_:;iaj_;\jl R 0 S
oYL el o gl Wl (YR 5 Y)Y WV-0)
Gk 3 aedS O ZlLe LI mola Sl
USE8) Wl Sl e 1S Sl slacile

(=Y Ll -y
M) Calioe glales: gl 5 g d 5 by I
Sl eSSl s (";uﬂ“' a5 YV 54
VYV 5 Y85 NEIF QIO S as) sl S A s
Los islssl b LAS)}]&A{ (P<e/e V) sls LS (ws s
peedS 5 el IS G bl aan o il 5l
a3 YV 504 glaes 55 () JSS) sl Al

L (Y JK.;).,\.:..:o.,\AL:..a v_,.)a- dﬁ@:\ﬁu{:b

(SE).

YFY

O Olgen il 331 L 03 8wl Ol o ol s

A 53 OF e 5 SC T gk 3 S
peedS Slady S 5 LacnSs G RSen iy
5 B e oA e Gl ple 5 4Bl
OLbSer 5 o ban b bl i 355 0 Aol 5
O San 5 olale Sa 5 5l oy 55 (Y410)
53 (YY) s a8 Yolise s 3550 53 (Y0 00)
YL sl bl 53 5 o) 5 (oS oS lackals
SYLIE Sl ey s L3l SuS s e S O
el oS s CllE s 3l 550 e sdalis
SYP NP AN ol ol sdalin 53 Ysl5e o s



VFee o) D)Loa:} (1Y) > 213 dlgo ‘5)‘.\{;35‘5)91)5 A gl

Sl (e Ol o g 10l O ks
53 ok sdalie [adly o e 51 (S oS VLTS
O PSSV POV | B GO N PR | g !
YV 50 O glales S0 s eslazad
A i Sl e Ol 0l S Sl 4
2l bl 2 0 JSK8) g i V) 5 AT QY
30 50 lales o (gols e (golel D]
5Y slabes Js (P>2/0)) il 545 5l S Sl
Lfix.ﬂj_.:dj\zu_kug")}u;:bjuﬁb a5 YV
03 B Ol p<e/e V) sl ol sl
S do 3 Y2 s Vv A ALY o glac Ll
PYVIRPUA VPR RVA 2 FATIA JA T /i sl VA QRESV P
Laos S plo bdw,s Y9 5 A Kb chile s oS
slackle (P<+/+)) Kosls 0L (g5l g oslis
2 eSS YT AWV Yo Ol g dS O
Sl e 52 Sl e S0ke S S
AP<a /o) W3S bl 555 VV/O 5 A/F VY
Isdos 53 pds c lale 151 L0 IS s

Al e il bales e s il e (Sasof
0 Sl culw Aoy Ve U S cble 1
e Sad 2hle il b s a8 el sl s
ol ooy i L e Ol (o p3 V0
Sl (e S Ol e e (e AL o
Cllas sdasOlis F LY s e L (0 )
el 3L (SAS s 2 5 e Ol b Sl Ol i
e 0> (V44Y) 51T s sl baw s bl =

(YA sl sl )58 b

YFA

@wa:\ﬁu:juvfﬁ\‘\ les 3552 ol
05 s om0 dsd Sad Aoy N BA s ol 5 lae
Sl sl e Ll gy 318 sl s YV glas
o Sl e s Sy 2002 2y Lales
J.'?\ skaasyHlis .,\.}\J_?L;a 45:;,\2& o,\{%;l.;éug}i.:
Sl 4 gl 3l Q{jlojcjf'-jg;.éb. S s sl
bty Al e S Ole Rl 31 L aS (s, sba
oS e YY e C Bl s o pas) cl
o g el ol e S5 (eSS
Sad 2l o> Qlojen b o (5,5 sl
2y 0305 e edS 055
aS sl Olg (Yoo Y) OLSan 5 5y sl
Ot PR HSes (Rl el Ly 5158
Ly ssat Loy sl oo i ap (YF 555 e Loy
sles 53 kS e Jlesl m.‘.lsoﬁ M- 5 b
WJydoee S04 UGS ndS Bl 0l
o o kS Ll e 5wl 58
FALS Al e el 3l S e (S
5 S RS Al e S3L s S
N U o pdor o8 Il ol el
by e gl oy S3L s S Ol a8
Ly Vi oy 5 (Y00 0La 5 olale S
YV ) s (55058 (V44A) 0L 5 Osed 8L
5 oALS aodS Il Dlge los 131 L cnl by
Rl 5 aBL Sl s el S en

M I



(1) Gosl s

) sy

) sy

oS 5 Slos ) (3055

40
35
30

Syneresis(%)
=N
[ S)

=
o

50

40

30

= N
o o

Syneresis(/.)

o

-10

-20

50

Syneresis(/.)
N w N
=} =} o

=
o

(=}
X
v
o

)

/
;
i
i
;
;
;
, !
Vo
-
8
|.._|
@
o

-

' i

,l /!
|
I/
1
1
i
H—*—H
\\
\
\
\
\
I\

I \
|
HoHElH

S 3

|_»_|

,_*_;

\

|

|

|

\

)

'Y

______ . Si
o a
- .5 g 10 .
S -—-___ - -
i - g‘ 0 ! T iveeesaasananees? S 3 1
...... @+ 3°C (%]
| D e 1000 2000 3000 4000
P — - -11°C 102
................ § - A - 19°C e 3°C —a—11°C
0 500 1000 1500 2000 2500 3000 3500 -20 -
] 50 -
8%
14 - - _ _ 40
1 } . o 30 -
- - —; ----------- i ~20 -
---" X
- D 5
, }*’ ____-———-'i H 310
| = < k3 & 0 - . .
i’ ' L i ' ' ' N 1000 2000 3000 4000
500---"1000 1500 2000 2500 3000 3500 210 ¢
g § . S & 3C — @ —11°C
...... & 3°C — & - 11°C 20 J
. 50 -
26%
18% ...........
. ; 40—;_._-—-‘; --------- ‘i
7 o P -Sery ; ------- & -, % 30 A ; .............................. PR veaneene .
; ———— [ — 3 3
| e T T T e ey 22
t 5
i 10 - . i
...... o 3°C — ® —-11°C ceee@ene 3°C — = - 11°C
T T = I_‘- = 19I°C T = .. _I 270(: 1 0 T - _‘- _l 190(: I_ : .. - 27°(|:
0 500 1000 1500 2000 2500 3000 3500 0 1000 2000 3090_ 4000
(5558 3 15 wpsds il GAHS 5208 hdoeds Bl
Calcium conentration (mg.kg?) Calcium conentration (mg.kg™)

el 31kl O il sdas Ol et awe b LIS Clases glac ke s 5 ikl gl 5 des s Y JSS

Figure 3. Standardized syneresis or absorption in UF-Feta cheese at different NaCl concentrations of 0, 2, 10, 18 and
26%.
Error bars are standard error (SE).
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Error bars are standard error (SE).
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Figure 5. Hardness (N) of UF-Feta cheese at 3, 11, 19 and 27 °C and different NaCl and calcium ions concentrations.
Error bars are standard error (SE).
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Abstract

Background and objectives: One of the most common defects in the processing of Feta cheese
is the creation of soft tissue in the package. This defect occurs mainly at both low temperatures
and salt contents. The defect will be avoided in the industry by providing conditions that cause
syneresis. In addition to texture softening, quantity and quality of final product is affected by
syneresis or absorption phenomena and thus, cheese matrix compositions and physical
properties of the protein undergo substantial changes. Temperature, NaCl concentration and
calcium ions are of the most important factors with significant effects on the syneresis and
textural properties. Basically, any factor that increases protein aggregation in cheeses matrix
causes hardness and syneresis, and in contrast, swelling of cheese matrix lead to salt absorption
from saline into the cheese texture.

Materials and methods: In this research, hardness and syneresis or absorption levels were
measured in 72 cheese formulations that were produced under different concentrations of brine
(0, 2, 8, 10, 18, and 26 %), calcium ions levels (200, 1700, and 3200 ppm), and temperatures (3,
11, 9 and 27°C). All experiments were performed in triplicate. Data were analyzed using a split-
plot design based on complete random blocks.

Results: Temperature, brine composition (NaCl and calcium ions) and interaction between this
factors (Saltx Ca™", Tx Salt and Tx Ca™") and Saltx Ca™ xT showed significant effects (p<0.01)
on UF-Feta cheese hardness and syneresis. The absorption phenomena occurred at <8% NaCl
concentration and temperature of above 11°C. Hardness and syneresis improved gradually at
higher NaCl concentration and >11°C. Most of the tissue swelling was observed in the range of
8-10% salt. Increasing calcium ions shifted maximum absorption and swelling to lower brine
concentration. Also, the results of the hardness and cheese moisture content confirmed
shrinkage and swelling of the cheese matrix.

Conclusion: The interaction of temperature, NaCl concentration and calcium ion showed two
different effects on syneresis and textural properties in UF-Feta cheese. Below 11°C, when
NaCl concentration enhanced up to 8-10%, softening and swelling of cheese matrix increased.
However, higher increase in NaCl concentration (>8%) and temperature above this range
improved shrinkage and hardness of cheese matrix. Also, at all temperature and NaCl
concentrations by adding more calcium ion, swelling and softening in UF- feta cheese were
reduced. Therefore, in order to avoid the softness of this type of cheese, the process of industrial
production and storage should be designed in such a way that prevent swelling of cheese matrix.
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