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Abstract

The aim of this study was to evaluate the physicochemical parameters, instrumental colour and
texture profile analysis of the most preferred and consumed Turkish cheeses (white cheese, kashar
cheese, tulum cheese, and Mihalig cheese). For this purpose, a total of 200 cheese samples were
randomly collected from various markets and bazaars located in istanbul, Tlirkiye. The cheese samples
were analyzed in terms of the physicochemical parameters (moisture, dry matter, salt, fat, protein,
pH and titratable acidity), instrumental colour (CIE L*, a*, b*) and texture profiles (hardness,
stringiness, springiness, adhesion, adhesiveness, cohesiveness, gumminess and chewiness). There was
a significant difference in proximate composition between cheese types (P<0.001). The differences
between the lightness, redness and yellowness values of the cheeses were also significant (P<0.001).
The type of cheese showed a strong positive correlation with stringiness, springiness, adhesion and
adhesiveness parameters, whereas showed a weak negative correlation with cohesiveness and
gumminess, and a weak positive correlation with chewiness. However, there was no significant
correlation between hardness and cheese type. All stages in cheese production, such as the type of
milk and other ingredients used in cheese production, process conditions, ripening time and
conditions, preservation characteristics, which differ according to cheese varieties, directly affect the
physicochemical, colour and textural properties of the final product. Correspondingly, the difference
between the characteristics of cheese samples was found to be significant.
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Tiirk Tipi Peynirlerin Fizikokimyasal, Renk ve Tekstiirel Ozelliklerinin Tanimlanmasi

0z

Bu ¢alismanin amaci, en ¢ok tercih edilen ve tiiketilen Turk peynirlerinin (beyaz peynir, kasar peyniri,
tulum peyniri ve Mihali¢ peyniri) fizikokimyasal parametrelerini, enstriimantal renk ve teksttr profil
analizlerini degerlendirmektir. Bu amagla, istanbul'da bulunan gesitli market ve satis yerlerinden
rastgele toplam 200 peynir 6rnegi toplanmistir. Peynir 6rnekleri fizikokimyasal parametreler (nem,
kuru madde, tuz, yag, protein, pH ve titre edilebilir asitlik), enstriimantal renk (CIE L*, a*, b*) ve tekstir
profilleri (sertlik, liflilik, yaylanma, yapisma, yapiskanlik, baglayicilik, sakizimsilik ve ¢ignenebilirlik)
acisindan analiz edilmistir. Peynir gesitleri arasinda igerik kompozisyonu bakimindan anlamh bir
farklilik vardir (P<0,001). Peynirlerin parlaklk, kirmizilik ve sarilik degerleri arasindaki farklar da anlam-
lidir (P<0,001). Peynir tipi, liflilik, esneklik, yapisma ve yapiskanlik parametreleri ile giigli bir pozitif
korelasyon gosterirken; yapiskanlik ve sakizimsilik ile zayif bir negatif korelasyon ve gignenebilirlik ile
zayif bir pozitif korelasyon géstermistir. Bununla birlikte, sertlik ve peynir tipi arasinda anlamli bir
korelasyon bulunmamistir. Peynir lretiminde kullanilan sitln tirl ve diger bilesenler, proses
kosullari, olgunlagsma siresi ve kosullari, muhafaza 6zellikleri gibi peynir cesitlerine gére farklilik
gosteren peynir Uretimindeki tim asamalar nihai Grinin fizikokimyasal, renk ve teksturel 6zellikle-
rini dogrudan etkilemektedir. Buna bagli olarak, peynir 6rneklerinin 6zellikleri arasindaki fark
onemli bulunmusgtur.

Anahtar Kelimeler: Fizikokimyasal parametreler, renk, tekstir profili, Tiirk tipi peynirler
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INTRODUCTION

Cheese, which is an important dairy product manufactured
in almost every part of the world, is widely consumed by the
majority of people due to its high nutritional value, unique
taste and flavour (1, 2). In our country, there are many vari-
eties of cheese with different characteristics produced with
different regional practices, milk type (sheep, cow or goat)
and processing techniques (ripening, brining). Therefore,
there are significant variations between the sensorial, chem-
ical and microbiological qualities of cheeses. Among these,
the white pickled cheese and kashar cheese are produced in
many regions of the country, whereas most of the other
types of cheeses (tulum, Mihalig) are produced in certain re-
gions (3-6). Turkish cuisine boasts a rich diversity of cheeses,
each with its own unique flavour, texture, and cultural sig-
nificance. The most commonly produced cheese is white
pickled cheese, followed by kashar cheese, tulum cheese,
Mihali¢ (Kelle) cheese and herby cheese. In addition to
these, other cheese varieties such as dil cheese, 6rgii cheese,
civil cheese, hellim cheese, cerkez cheese, abaza cheese,
Urfa cheese, and sikma cheese have a widespread produc-
tion and consumption network (7-9).

White cheese, manufactured from cow, sheep, goat's
milk or mixtures of these milks, is bright white and non-po-
rous cheese with a high fat content, salty taste and a soft to
semi-hard texture. White cheeses manufactured with pas-
teurized milk are ripened for at least one month, while the
best flavour develops in sheep and goat cheeses after one
year of ripening (7,10,11).

Kashar cheese (Kashkaval cheese) is a semi-hard, rip-
ened, pasta-filata cheese manufactured primarily from
cow's milk, but also from sheep or goat's milk. Although it
originates from Turkiye, it is also widely consumed in the Bal-
kans and some parts of the Middle East. Kashar cheese has a
mild to slightly sharp flavour, depending on the ripening time
and the production techniques used. In addition, it becomes
firmer and more elastic as it matures, with a texture that can
vary from smooth to slightly grainy (12-14).

Tulum cheese is a traditional Turkish cheese mostly
produced in East Anatolian region. Tulum cheese, which dif-
fers from other cheeses with its manufacturing method, is
traditionally ripened and stored in the skin of animals, espe-
cially sheep or goat skins. This aging process gives the cheese
a unique flavour and aroma. Tulum cheese has a crumbly
texture that can vary from hard to semi-hard. It has a strong
and pungent flavour and a highly aromatic taste that devel-
ops during the ripening period inside the animal skin. It is
traditionally produced from sheep's milk, which contributes
to its distinctive flavour and texture. It also has a pale to yel-
lowish colour, depending on the milk used (usually sheep's
milk) and the ripening process (4,15,16).

Mihalig (Kelle) cheese, known for its hard texture and
salty flavour profile, is widely produced in Balikesir, Bursa
and Canakkale region. Mihali¢ cheese needs to be ripened
for several months (at least 3 months) to develop its flavour
and texture. The salty flavour of the cheese has nutty under-
tones that become more pronounced with age and develop
over time to have a characteristic richness and complexity.
The cheese has yellowish-cream colour that is influenced by
the type of milk used and the ripening process (17,18).
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The evaluation of Turkish type cheeses requires a mul-
tidimensional approach integrating chemical analysis, colour
assessment and detailed texture profiling. This holistic eval-
uation can help to understand the quality, characteristics
and consumer preferences of cheeses. Therefore, the pur-
pose of this study was to evaluate the physicochemical pa-
rameters, instrumental colour and texture profile analysis of
the most preferred and consumed Turkish cheeses (white
cheese, kashar cheese, tulum cheese, Mihali¢ cheese) sold in
retail.

MATERIAL AND METHODS

Sampling

A total of 200 cheese samples (50 pieces each of white
cheese, kashar cheese, tulum cheese and Mihali¢ cheese)
were randomly obtained from various markets and bazaars
located in istanbul, Tiirkiye from September 2022 to May
2023. The collected samples (~300 g for each of samples)
were immediately transferred to the laboratory under cold
chain.

Physicochemical Analysis

The moisture and dry matter contents of cheese samples
were determined by drying at 103+2°C to a constant weight
using Moisture Analyzer (Sartorious MA45, Germany). Salt
(NaCl) content of cheese samples was performed by Mohr
method (Method 935.43) and the fat content was deter-
mined by the Gerber method (Method 933.05) (19). The to-
tal nitrogen (TN) and non-protein nitrogen (NPN) that was
soluble in 12% trichloroacetic acid were assayed by the
Kjeldahl method (19). The protein content was calculated as
6.38 x (TN - NPN). The pH values were measured at 20+2°C
using a pH meter (Hanna HI 1131, Germany) equipped with
a combined electrode (HI 9321 Microprocessor pH meter,
Hanna Instruments, Germany). The titratable acidity of
cheese samples was conducted by the Dornic method
(Method 920.124) (19).

Instrumental Colour

The surface colour of cheese samples was determined by
measuring Colorflex HunterLab Spectrophotometer (Hunter
Associates Laboratory Inc., Reston, VA, USA) in terms of L*
(lightness), a* (redness) and b* (yellowness) values using
colour difference meter. Colour was evaluated using a dif-
fuse illumination (D65 2° observer) with 8 mm viewing aper-
ture and a 25 mm port size with the specular component ex-
cluded. The measurements were performed at five different
locations on each cheese and the arithmetic values were cal-
culated (20).

Texture Profile Analysis (TPA)

The textural properties of cheese samples were evaluated
using a texture analyzer (Instron Universal Testing Machine,
Model 1140, Instron, UK) equipped with a stainless-steel cy-
lindrical probe (diameter 20/36 mm). The texture profile
analysis was conducted by a double compression-decom-
pression cycle test with a rest period of 3 s. All measure-
ments were performed at room temperature (20+2°C) by
placing 45 x 45 x 25 mm block shape cheese sample (50 g



Akkaya, Dicle Univ Vet Fak Derg 2024;17(2):137-142

Characterization of Physicochemical, Colour and Textural Properties ...

overweight). The hardness, stringiness, springiness, adhe-
sion, adhesiveness, cohesiveness, gumminess and chewiness
characteristics of cheese samples were examined in terms of
instrumental texture properties. The arithmetic average of
eight measurements was calculated as a mean value for each
sample.

Statistical Analysis

The General Linear Model (PROC GLM) in SPSS 21.0 (SPSS
Inc., Chicago, IL, USA) was used to determine the least
squares means (LSM), standard errors (SE), and the signifi-
cant differences among means. Duncan’s multiple range test
was used to evaluate the significance of differences. Pear-
son’s correlation coefficients (r) were used to determine the
relation between the textural properties of cheese samples.

RESULTS

Physicochemical Properties

Physicochemical properties of four different Turkish type
cheese samples are given in Table 1. The mean moisture
value and salt content of cheese samples ranged from
29.16% t042.33% and 2.71% to 6.15%, respectively. The fat
content of the cheese samples varied between 20.39% and
25.62%, while the protein content was between 20.23%
and 26.84%. The mean pH and acidity values ranged from
5.19 to 5.63 and 0.69% to 1.29% (LA%) in the analyzed
cheese types.

Table 1. Mean values and standard errors of physicochemical properties of cheese samples (n=200)

. . Cheese type
Physicochemical whi h Tl h Mihalic ch Kashar ch
properties ite cheese ulum cheese Inali¢ cheese ashar cheese p
(n=50) (n=50) (n=50) (n=50)

Moisture (%) 42.332+0.11 39.09°+0.19 29.16%+0.05 37.25°40.25 *hk
Dry matter (%) 57.679+0.26 60.91¢+0.33 70.842+0.19 62.755+0.25 *kk
NaCl (%) 3.89¢+0.14 5.04°+0.05 6.152+0.05 2.719+0.07 *kk
Fat (%) 22.48b+0.16 20.39°0.13 25.622+0.32 24.55%+0.22 *hk
Protein (%) 20.23¢+0.08 21.73b+0.07 22.055+0.16 26.842+0.18 *kk
pH 5.34+0.12 5.19+0.11 5.46+0.09 5.63%0.10 NS
Acidity (%) 1.16b+0.03 1.292+0.07 0.94¢+0.02 0.699+0.02 *kk

n: number of analyzed samples

a-d: Means within a row with different letters are significantly different at P<0.001(***).

There was a significant difference in proximate compo-
sition between cheese types (P<0.001). The moisture con-
tents of the cheese samples were significantly different from
each other with the lowest in Mihali¢ cheese and the highest
in white cheese. In addition, kashar cheese was the least
salty cheese and Mihali¢ cheese had the highest salt content
(P<0.001). In terms of fat content, tulum cheese had the low-
est content, while Mihali¢ and kashar cheeses had the high-
est contents (P<0.001). Kashar cheese had the highest pro-
tein content, whereas white cheese had the lowest protein
content (P<0.001). However, tulum and Mihalic cheeses
were found to have similar protein contents (P>0.05). The

acidity value, which is an important criterion in the for-
mation of flavour in cheese, showed significant differences
among cheese varieties due to differences in production pro-
cesses. Tulum cheese had the highest acidity value, while
kashar cheese had the lowest acidity.

Colour Evaluation

The instrumental colour parameters of different Turkish type
cheeses are shown in Table 2. The mean lightness (L*) values
of cheese types ranged from 52.33 to 64.18, the mean red-
ness (a*) values ranged from -0.78 to 0.39 and the mean yel-
lowness (b*) values varied between 9.28 and 12.03.

Table 2. Mean values and standard errors of the instrumental colour (CIE L*, a*, b*) parameters of cheese samples (n=200)

Colour Cheese type

parameters White i:ﬁ:;‘; Tulum cheese (n=50) Mihali¢ cheese (n=50) Kashar cheese (n=50) P
L* 60.57°+0.17 64.182+0.07 59.78¢+0.11 52.339+0.12 *kx
a* -0.25+0.02 -0.789+0.03 -0.49¢+0.03 0.392+0.02 *kx
b* 9.28¢+0.09 10.88°+0.09 11.852+0.15 12.032+0.04 *kx

n: number of analyzed samples

a-c: Means within a row with different letters are significantly different at P<0.001(***).

The colour characteristics of the cheeses varied de-
pending on the content of the raw materials and the produc-
tion processes of the cheese types. Thus, the differences be-
tween the lightness, redness and yellowness values of the
cheeses were significant (P<0.001). Tulum cheese had the

highest L* value (the brightest), while kashar cheese had the
lowest L* value (the dullest) (P<0.001). The yellowness val-
ues of the cheeses were higher for kashar cheese, while
white cheese had the lowest b* value (P<0.001). However,
the differences in the yellowness values of Mihali¢ and
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kashar cheeses were not significant (P>0.05). In addition,
kashar cheese had the highest redness value among the
cheese types (P<0.001). The a* values of white, tulum and
Mihali¢ cheeses showed a tendency towards a green shade
on the axis, whereas kashar cheese was on the red coordi-
nates of the scale.

Texture Profile Analysis

The mean values of TPA parameters (hardness, stringiness,
springiness, adhesion, adhesiveness, gumminess, chewi-
ness) obtained from different cheese types are presented in

Characterization of Physicochemical, Colour and Textural Properties ...

Table 3. The difference between the hardness values of the
four different cheese types was significant (P<0.001),
whereas white cheese differed from the other three cheese
types which were the same with each other in terms of
stringiness and adhesiveness values. A significant difference
was observed between cheese types in cohesiveness values,
while the gumminess of Mihali¢c and kashar cheeses were
similar to each other. In terms of chewiness values, the dif-
ference between tulum and kashar cheeses was not signifi-
cant, whereas a significant difference was found between
other cheese types.

Table 3. Mean values and standard errors (SE) of texture profile analysis of cheese samples

h Hardness Stringiness Springiness Adhesion Adhesiveness Cohesiveness Gumminess Chewiness

eese type n Mean SE  Mean SE  Mean SE Mean SE  Mean SE  Mean SE  Mean SE Mean SE
White cheese 50 2.124¢ 0.164 4.179° 0.645 4.822® 0.239 0.373* 0.041 0.938 0.085 0.244¢ 0.008 0.518° 0.034 2.498* 0.150
Tulum cheese 50 1.489¢ 0.046 0.886°® 0.114 0.937° 0.184 0.059° 0.008 0.052° 0.008 0.491° 0.008 0.731® 0.033 0.685° 0.174
Mihalig cheese 50 12.039° 0.440 0.233* 0.066 0.267° 0.040 0.104°> 0.039 0.012° 0.009 0.382° 0.035 4.599° 0.281 1.228" 0.185
Kashar cheese 50 6.394* 0.268 0.267° 0.067 0.233° 0.066 0.084° 0.011 0.020* 0.008 0.650° 0.006 4.156* 0.206 0.968° 0.258
P 200 % %k k % %k %k % %k %k % %k %k % %k %k % %k % %k % % %k %k

n: number of analyzed samples. a-d: Means within a column with different letters are significantly different at P<0.001(***).

Mihali¢ cheese had the highest hardness value among
the four cheese types analyzed (P<0.001). There was a sig-
nificant difference in adhesiveness value between white
cheese and other three cheese types (P<0.001). A similar dif-
ference was observed in stringiness and springiness proper-
ties of white cheeses. The firm structure of Mihali¢ and
kashar cheeses resulted in high gumminess values of these
two cheese types (P<0.001).

The Pearson correlation coefficients (r) of textural
properties of cheese samples are shown in Table 4. Hardness
showed strong correlation with gumminess (r= 0.888,
P<0.01) and weak correlation with chewiness (r= 0.400,
P<0.05), whereas this value showed a negative correlation
with springiness (r= -0.400, P<0.05) and adhesiveness (r= -

0.372, P<0.05). Gumminess positively correlated with hard-
ness (r= 0.888, P<0.01), while negatively strong correlated
with springiness (r= -0.485, P<0.01) and adhesiveness (r= -
0.483, P<0.01), and weakly correlated with stringiness (r= -
0.409, P<0.05). Chewiness values showed strong positive
correlation with gumminess (r= 0.536, P<0.01) and positive
correlation with hardness (r= 0.400, P<0.05). There was a
strong positive correlation between cheese types and string-
iness, springiness, adhesiveness and adhesion properties,
whereas no significant correlation was observed for hard-
ness. There was a weak positive correlation between chewi-
ness and cheese type, while a weak negative correlation was
observed for cohesiveness and gumminess.

Table 4. Pearson correlation coefficients (r) among texture profile analysis (TPA) of cheese samples

Textural

properties Hardness Stringiness Springiness Adhesion Adhesiveness Cohesiveness Gumminess Chewiness  Cheese type
Hardness 1 -0.338 -0.400(*) -0.210 -0.372(*) -0.060 0.888(**) 0.400(*) -0.321
Stringiness 1 0.896(**) 0.723(**) 0.958(**) -0.660(**) -0.409(*) 0.295 0.647(**)
Springiness 1 0.882(**) 0.947(**) -0.702(**) -0.485(**) 0.276 0.673(**)
Adhesion 1 0.841(**) -0.792(**) -0.407(*) 0.093 0.462(**)
Adhesiveness 1 -0.711(**) -0.483(**) 0.181 0.605(**)
Cohesiveness 1 0.270 -0.095 -0.427(%*)
Gumminess 1 0.536(**) -0.346(*)
Chewiness 1 0.380(*)
Cheese type -0.321 0.647(**) 0.673(**) 0.462(**) 0.605(**) -0.427(*) -0.346(*) 0.380(*) 1

* Correlation is significant at P<0.05. ** Correlation is significant at P<0.01 .

DISCUSSION AND CONCLUSION

According to the Turkish regulations, the maximum limit of
moisture content in white, kashar and tulum cheese should
be 60-65%, 40-45% and 45% respectively, and salt in dry
matter should be maximum 6.5% for white cheese, 3-4% for
kashar cheese and 5% for tulum cheese (21). The average
moisture contents of the cheese types examined in present
study were below the maximum limits specified in the Turk-
ish Food Codex and the cheese samples were within the ob-
ligated limits in terms of nutritional components. Salt con-
tent, whichis one of the determining criteria especially in the

formation of product flavour, was found to be 3.89% for
white cheese, 2.71% for kashar cheese and 5.04% for tulum
cheese and these values were determined to be within the
regulations. The salt content of Mihali¢ cheese, whose brin-
ing and ripening conditions were similar to white cheese,
was recorded as 6.15%.

In addition, cheeses are divided into 4 different groups
according to fat in dry matter (FDM). These are full-fat
cheese (FDM% > 45), half-fat cheese (25 < FDM% < 45), low-
fat cheese (10 < FDM% < 25) and non-fat cheese (FDM% <
10) (21). In the present study, it was determined that the
cheese samples were in the categories of half-fat and low-
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fat cheese according to their fat content. Among cheese
types, Mihali¢ cheese was found to be more fatty with an
average value of 25.62%.

Bilgin et al. (22) stated that the titratable acidity (LA%)
of 26 full-fat white cheese samples was between 0.60-3.96%
and the average acidity value of white cheeses was 1.19% in
accordance with legal regulations. In addition, they reported
the average moisture content as 53.70%, the average salt
content as 7.71% and the average fat content as 49.03%.

The main differences in the properties of cheeses var-
ied depending on the raw milk composition and physico-
chemical characteristics (1). Based on this, the acidity of
cheeses produced with raw milk is higher than cheeses pro-
duced with pasteurized milk (23). The acidity value of
cheeses was also influenced by a series of factors such as
moisture, lactose and salt contents, ripening process, glyco-
Iytic and lipolytic effects (13). During the ripening process of
the cheese, the breakdown of the available lactose to lactic
acid results in a decrease in pH value, which is followed by
changes in pH depending on the type of cheese (5, 24). The
salt content of cheese was a delicate physicochemical prop-
erty that directly affected the water activity and moisture
value, ripening process and fermentation attributes of
cheese. In addition, a change in salt content could also influ-
ence the protein content and pH value (6).

Significant differences were observed between the L*,
a* and b* values of the cheese types evaluated in the pre-
sent study. This difference in colour values between types of
cheese may be due to the ingredients, especially the milk
used in manufacturing, and the variation in production, rip-
ening and storage processes. There is a positive correlation
between the lightness of cheese and moisture content, indi-
cating that cheeses with higher moisture content are lighter
and brighter. Furthermore, it was stated that the high light-
ness value in the cheeses was mainly provided by the yellow
component (b*) and that the white-yellowish hue was re-
sponsible for the final colour of the cheese (25).

The increase in salt concentration due to the ripening
process causes colour changes in cheeses and thus de-
creases the lightness value. Additionally, cheese colour var-
ies because of different milk sources and heat treatments
during cheese production. The yellow colour of cheeses pro-
duced from cow's milk is associated with the transfer of ca-
rotenoids in feed to milk resulted the increase in b* value
(18, 24). Also, the decrease in fat content of cheese leads to
an increase in lightness value of the product (26).

The texture of cheese was among the most important
factors defining the product, determined by the combination
of its physical and chemical properties (27). Textural profile
of cheeses was also influenced by the processing factors
such as water content, processing time and temperature.
The changes in texture values such as hardness, springiness,
cohesiveness, gumminess and chewiness may be associated
with the decrease in moisture values as well as the diffusion
of salt into the cheese, decrease in pH and changes in casein
matrix. Increasing the water content from 30% to 50%,
which caused the most significant change in textural charac-
teristic of cheese, led to a significant decrease in TPA param-
eters especially hardness, chewiness and gumminess. Be-
sides water content, high pH value, dry matter and protein
content lead to a harder texture in cheeses (2,11,28).

Characterization of Physicochemical, Colour and Textural Properties ...

Furthermore, the type of milk used in cheese produc-
tion also affected the hardness of cheeses. Studies have
shown that white cheeses produced with goat milk were
harder than those produced with sheep milk. This difference
in the textural properties of cheeses produced with different
milk types was explained by different casein structures or ca-
sein concentration in milk. The hardness of cheese depends
on the water-binding of casein and the presence of fat (1,
29).

In the present study, Mihali¢ cheese with the lowest
moisture content had the highest hardness value. On the
other hand, the lowest hardness values were recorded in
white and tulum cheeses that had higher moisture contents.
Moreover, high hardness and springiness values of Mihalig
and kashar cheeses resulted in higher gumminess values.
However, the highest chewiness value was recorded in white
cheese based on high stringiness and springiness values. Due
to these properties, white cheese had to be chewed for a
longer time to be swallowed, whereas tulum cheese with the
lowest hardness was the easiest cheese to chew.

Among the texture profile parameters, hardness and
chewiness were more susceptible to the variation of pro-
cessing conditions and these two parameters showed similar
trends with each other (30). In agreement with our study, Jia
et al. (30) and Zheng et al. (31) reported a positive correla-
tion between chewiness and hardness. On the other hand,
Boukria et al. (32) reported that the difference in the milk
(cow, sheep, goat or camel) used in cheese production, or
the length of the storage period did not affect the texture
parameters such as adhesiveness, cohesiveness or springi-
ness. Higher moisture content in cheese resulted in a de-
crease in its hardness, while higher unsaturation of fatty ac-
ids was associated with a softer texture. Moreover, casein
gels were responsible for fracture and stretch properties of
cheeses (32). The coagulation and protein degradation du-
ring the ripening of cheese led to an increase in springiness,
resulting in a weakening of the protein chains or a low mole-
cular weight peptide network (33). In addition, Tarakg¢i and
Yolasan (34) highlighted that cohesiveness, adhesiveness
and springiness parameters of the texture profile did not dif-
fer in terms of cheese varieties.

All stages in cheese production, such as the type of milk
and other ingredients used in cheese production, process
conditions, ripening time and conditions, preservation char-
acteristics, which differ according to cheese varieties, di-
rectly affect the physicochemical, colour and textural prop-
erties of the final product. Thus, the difference between the
characteristics of cheese samples was found to be signifi-
cant. Textural properties of cheese types are widely influ-
enced by moisture, fat in dry matter, pH value, ripening of
the cheese, type and amount of emulsifying salts, and also
by processing conditions such as processing (melting) tem-
perature and rate of cooling of the molten mass. These dif-
ferences are based on the region and manufacturing pro-
cess. Consequently, the variety of cheeses obtained through
the different applications of the production stages provides
the diversity of the product manufactured in a geographical
area and responds to the tastes of consumers. In this way,
consumers with different palates have the opportunity to
consume cheeses with different flavour and textural charac-
teristics.
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