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ABSTRACT 
 
Goat's milk has been among the priority milk in consumer preferences, in recent years. It is 
an excellent food for children and adults due to its chemical composition and functional 
properties, and it can be easily consumed by individuals with cow's milk allergy. In the 
study, semi-hard type cheese was produced from cow’s and goat’s milk. Acidity, pH, fat, dry 
matter, ash, water activity, salt, color, protein, yield, organic acid and textural properties of 
cheeses were investigated. As a result of the analysis, it was determined that the titration 
acidity (% lactic acid), ash, total protein and value of cheese produced from goat's milk 
were higher. In terms of color, goat's cheese has a more matte appearance than cow's 
cheese, a* values are higher in semi-hard type cheese produced from goat's milk, and b* 
value is lower. The study determined that the firmness value of cheese produced from 
cow's milk was higher than that of goat cheese. In the study, 6 organic acids (oxalic acid, 
tartaric acid, formic acid, lactic acid, acetic acid and succinic acid) were determined.  
Formic, succinic and tartaric acid amounts were found higher in cheeses produced from 
goat milk. It was determined that the lactic acid level was designated the highest organic 
acid in cheese produced from both milk types. Cheeses produced from goat milk are more 
appreciated in terms of cross-sectional appearance and taste in sensory analysis. It is 
thought that semi-hard type cheeses can be produced from goat's milk can be an 
alternative to cheeses produced from cow's milk. 
 
Key Words: Goat cheese, cow cheese, melting salt, texture, organic acid. 
 
ÖZ 
 

Keçi sütünün hem kimyasal bileşimi hem de fonksiyonel özelliği nedeniyle çocukların ve 
yetişkinlerin beslenmesinde mükemmel bir gıda olması ve inek sütü alerjisi olan bireylerce 
rahatlıkla tüketilebilmesi nedeniyle son yıllarda tüketici tercihlerinde öncelikli sütler arasında 
yer almaktadır. Çalışma da inek ve keçi sütünden yarı sert tip peynir üretilmiştir. Peynirin 
asitlik, pH, yağ, kurumadde, kül, su aktivitesi, tuz, renk, protein, randıman, organik asit ve 
tekstürel özellikleri incelenmiştir. Yapılan analiz sonucunda keçi sütünden üretilen peynirin 
titrasyon asitliği (% laktik asit), kül, toplam protein, değerinin daha yüksek olduğu tespit 
edilmiştir. Renk bakımından keçi sütü peyniri, inek sütü peynirine göre daha mat bir 
görünüme sahip olduğu, a* değerlerinin ise keçi sütünden üretilen yarı sert tip peynirde daha 
yüksek, b* değerinin ise daha düşük olduğu tespit edilmiştir. Yapılan çalışmada inek sütünden 
üretilen peynirin sıkılık değerinin keçi peynirine oranla daha yüksek olduğu tespit edilmiştir. 
Çalışmada 6 adet organik asit (okzalik asit, tartarik asit, formik asit, laktik asit, asetik asit ve 
süksinik asit) tespit edilmiştir. Formik, süksinik ve tartarik asit miktarlarının keçi sütünden 
üretilen peynirde daha yüksek olduğu tespit edilmiştir. Laktik asit düzeyinin peynirde de en 
yüksek oranda belirlenen organik asit olduğu belirlenmiştir. Duyusal analizlerde de kesit 
görünüş ve tat koku bakımından keçi sütünden üretilen peynirin daha çok beğeni aldığı 
görülmektedir. Yapılan analizler sonucunda keçi sütü kullanılarak yarı sert tip peynirin inek 
sütünden üretilen peynire alternatif olabileceği düşünülmektedir. 

 
Anahtar Kelimeler: Keçi peyniri, inek peyniri, eritici tuzlar, tekstür, organik asit. 
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Introduction 

 

Milk and its products are among the most 

important food groups that should be consumed 

in a healthy diet. Although cow's milk is preferred 

mostly, dairy products from goat, sheep and 

buffalo milk or their mixtures are also consumed 

widely. Goat’s, sheep’s and buffalo’s kinds of milk 

are mostly used in local businesses or by the 

breeder by processing them into traditional 

products. According to TUIK (2021) data, 

21370116 tons of cow's milk, 1143762 tons of 

sheep's milk, 622785 tons of goat's milk and 

63643 tons of buffalo milk are produced in 

Turkey. The presence of goat milk comes right 

after cow and sheep milk. The amount of cheese 

produced is examined; 728777 tons of cheese 

from cow's milk, 1016 tons of cheese from 

sheep's milk, 236 tons of cheese from goat's milk 

and 159 tons of cheese from buffalo milk, and 

24642 tons of cheese from a mixture of these 

milk. The soft type ones are produced the most 

among these cheeses. However, depending on 

the region, semi-soft, semi-hard, hard and extra-

hard cheeses are also produced (Anonymous, 

2021). 

Cow and goat milk, which are the most 

produced and consumed in the world, constitute 

85% and 12.3% of total milk production, 

respectively (Filipczak-Fiutak et al., 2021). Goat’s 

milk has been among the priority milk in 

consumer preferences in recent years, so it is an 

excellent food for children and adults due to both 

its chemical composition and functional 

properties. It can be consumed by individuals 

with cow's milk allergy easily (Riberio and Riberio, 

2010). Goat’s milk products have an important 

place in providing product diversity due to their 

unique taste, smell, aroma and especially 

nutritional properties (Akan and Kınık, 2015). 

The composition of products obtained from 

different types of milk also varies. Goat’s milk 

contains more essential fatty acids, vitamins A 

and B, riboflavin, niacin, calcium, phosphorus, 

chlorine, magnesium, potassium and selenium 

than other milk. A significant buffering effect is 

observed in terms of high protein, non-protein 

nitrogen and phosphate (Metin, 2005; Şatır and 

Güzel Seydim 2010). Goat’s milk of fat globule 

diameters are smaller (Metin, 2005). The amount 

of vitamin A is two or three times higher than 

other types of milk. The thyroid glands, which 

play a role in the conversion of carotene to 

vitamin A, work larger and faster in goats. For this 

reason, goat’s milk and products are whiter (IDF 

1986, Kosikowski and Mistry, 1997). Furthermore, 

it’s low αs1-casein structure and easier 

digestibility of β-lactoglobulin, it is less allergenic 

than cow's milk (Güney and Kaymakçı, 1997). 

Goat milk is rich in the amino acids histidine, 

methionine, threonine and proline (Metin, 2005). 

Technological processes affect product quality 

in the dairy industry significantly. When we 

examine goat milk technologically, goat’s milk has 

a shorter fermentation time than other types of 

milk. (Metin, 2005). It contains high amount of β-

casein, low amount of αs1-casein and high 

amount of non-protein nitrogen compounds. It is 

stated that this feature affects the ability to form 

clots. (Arslanbaş and Bodur, 2010). Goat’s milk 

has a low cream binding ability. Because the fat 

globule diameters are very small, it prevents the 

separation of the fat. However, fat is easier to 

digest than other milk fats. Goat’s milk is used in 

the production of special cheeses (Metin, 2005). 

In addition, goat's milk is a phosphate-rich form of 

milk. It will be an excellent source for removing 

the phosphate deficiency seen in people who do 

not consume meat or fish (Metin, 2005; Şatır and 

Güzel Seydim, 2010). 

In recent years, researchers have evaluated it 

as a functional product due to its high nutritional 

value and importance in the nutrition of chronic 

patients (Riberio and Riberio, 2010). It is effective 

in the treatment of eczema, varicose veins, and 

asthma. (Kezer, 2013; Metin, 2005). In France, 

more than 90% of goat's milk is used in cheese 

production. Spain reports that it used to process 

goat, sheep, and cow's milk, but now only 

processes goat's milk (Güney, 2006). 

In addition to soft type cheeses, semi-hard 

type goat cheese is processed in some private 
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enterprises in our country. However, there is little 

information available about semi-hard cheeses 

produced industrially. For this reason, semi-hard 

type cheeses were produced from goat and cow 

milk with the help of melting salt suitable for 

industrial production. The chemical and textural 

properties and organic acid contents of these 

cheeses were investigated. 

 

 Material and methods 

 

Material  

Goat's milk and cow's milk were used to make 

two different kinds of semi-hard cheese. The milk 

was provided by the Dairy Processing facility 

affiliated with the Burdur Mehmet Akif Ersoy 

University Dairy Products and Technologies 

Application and Research Center, and the cheese 

was produced in the same facility. 2%(w/v) 

40%(w/v) CaCl2, lyophilized thermophilic starter 

cultures (Batch No: 022165, Italy) (Lactococcus 

lactis subsp. lactis and Lactococcus lactis subsp. 

cremoris, Streptococcus thermophilus), Chy-Max 

Plus 200 IMCU Rennet (1:15000), (Denmark), 

phosphate group melting salts (0,3% w/w) were 

used. 

 

Methods 

Semi-hard cheese making 

The milk was heat treated at 68°C/15 minutes 

and cooled to 37-38°C. To make the milk suitable 

for industrial production, 2%(w/v) of 40%(w/v) 

CaCl2 was added. Lyophilized thermophilic starter 

cultures were used in the study. Chy-Max Plus 

200 IMCU Rennet (1:15000), (Denmark) was 

added to the milk in the amount determined by 

yeast strength analysis. The clot was cut into 2-3 

cm3 cubes using a cheese wire. The whey was 

separated from the clot after 15-20 minutes of 

waiting.  The whey was then taken out with a 

coagulum press. The coagulum was heated to 40 

°C until the acidity reached pH 5.80 and the 

serum was removed more quickly. The majority of 

the whey was then removed, and the curd's pH 

was reduced to 5.20.  

After the curd reached the desired acidity level 

was crushed, was taken a kneading machine 

(İntermak, Türkiye), dry boiled process was 

applied by adding phosphate group melting salt 

into it (0.3 %w/w). The curd was transferred to 

mould which was 500 g by shaping, it was stored 

room temperature to yellow, was stored at +4°C 

for a night after removed from mould. Cheeses 

shaped were stored in polypropylene (PP) 

vacuum packaging. 

Determination in both types of milk used in 

cheese production was designated by using 

Mettler Toledo (Switzerland) branded pH meter, 

%lactic acid amount titration method, fat analysis 

with Gerber principle, dry matter determination 

with gravimetric method, antibiotic 

determination (Anonymous, 2017). 

The cheeses which were not ripened were 

analyzed after three days. The cheeses analyzed 

after three days were checked in terms of values. 

In order to determine values the following 

methods were used: pH determination of samples  

with Mettler Toledo (Switzerland) branded pH 

meter (Anonymous, 1983), % lactic acid amount 

titration method (Anonymous, 2000a), fat 

analysis with Gerber principle (Anonymous, 

2000b), dry matter determination with 

gravimetric method (Anonymous, 2000a), salt 

determination (Anonymous, 2000c), ash 

determination (Anonymous, 1983), color 

determination using the Minolta CR-400 color 

device (Minolta Corp, Ramsey, NJ, USA), yield 

calculation (Van Slyke and Price, 1936; Mishra, 

2006 ), determination of water activity values 

(aw) with a portable hygrometer (Novasina AG, 

CH 8853, Labswift aw, Lachen, Switzerland), 

Texture Profile Analysis with Stable Micro 

Systems Taxtplus C (UK) instrument.Texture 

analysis was performed using A/ECB Craft Knife 

and Fracture Wedge Set (A/WEG) probes in terms 

of firmness, hardness and brittleness parameters 

analyzed in hard-type cheeses. Protein 

determination was by using the Kjeldahl method 

according to the IDF method (Gripon et al.,1975). 

Sensory analysis was carried out with 10 panelists 

(Anonymous, 2016). Organic acids were 

determined according to Buffa et al. (2004). Five 
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grams of sample was taken and then 25 ml of 

deionized water was mixed by ultraturrax for one 

minute. The tubes were left in the shaker at 250 

rpm for 4 hours. After centrifuging the tubes at 

1900 x g for 15 minutes, the samples were 

prepared for injection by passing them through a 

0.45-micron filter. Organic acids were determined 

by using GL-7400 HPLC System, Column 

InertSustain C18(5 µm , 250x4,6mm I.D., Col., 

these parametres Temp. 40 °C, Detection UV 

210nm (GL-PDA Detector), Injection Vol. 10 µl 

method (Tokyo, Japan). Statistical analysis data 

were analyzed using SPSS version 10.0 statistical 

program (SPSS, 1999).  one-way analysis of 

variance was made using the ANOVA.   

 

Result and discussion 

 

Values of raw milk used in cheese production 

are given in Table 1.  
 
Table 1. Some values of raw goat’s and cow’s milk used in cheese production 

Parameters Goat milk Cow milk 

pH 6.73±0,02 6.66±0,01 

Titratable acidity (Lactic acid) % 0.17±0,01 0.18±0,01 

Dry matter(%) 12.82±0,03 12.15±0,03 

Fat (%) 3.90±0,01 3.70±0,01 

 

Both types of milk were found to have a 

general average composition in terms of dry 

matter, fat, titration acidity, pH values, and the 

absence of antibiotics. The results were 

consistent with the Communiqué on Raw Milk 

and Heat Treated Drinking Milk (Anonymous, 

2004). 

Table 2 shows the chemical, biochemical, and 

yield values of semi-hard cheeses produced from 

goat's and cow's milk. 
 
Table 2. Chemical, biochemical properties and yield ratios of cheese samples 

Parameters Goat’s cheese Cow’s cheese 

pH 5.49±0.01a 5.44±0.01b 

Lactic acid %  1.04±0.05a 0.92±0.19a 

Dry matter 57.72±0.53a 55.79±0.64b 

Fat 22.75±1.41b 21.00±0.35a 

Ash 3.90±0.06a 2.31±0.13b 

Water activity 0.917±0.01a 0.915±0.01a 

Salt 1.29±0.14a 1.35±0.12a 

Protein 32.51±0.01a 28.57±0.01b 

Yield calculation 10.38±0.01a 8.17±0.01b 

a-b* Different letters indicate a significant difference in each line (p< 0.05). 
 

It was determined that the statistical 

difference between the pH values of cheese 

varieties was significant (p<0.05). The titration 

acidity (% lactic acid) value of cheeses produced 

from goat’s milk is higher. When the initial pH and 

lactic acid levels of the milk species were 

compared, the acidity development level was 

roughly the same in both types of milk. Salazar et 

al. (2018) determined the pH values of Gouda 

cheeses produced from raw and pasteurized 

cow's milk to be between 5.26 and 5.86, whereas 

the pH values of goat's milk cheeses were 

between 5.39 and 5.50. In the research 

conducted on Xinotyri cheese, the pH values of 

cheeses produced from raw and pasteurized goat 

milk were between 4.2-4.5 (Pappa et al., 2022). It 

was determined that the dry matter of semi-hard 

type cheeses produced from goat’s milk was 

higher. Two cheese types produced from different 

kinds of milk were compared and there was a 

significant difference (p<0.05). According to 

Gambaro et al. (2017), the dry matter levels of 15 

market goat cheeses range between 44.1 and 

71.9 percent. According to a study that looked at 

the effect of carbon dioxide and oxygen gas 

permeability during the ripening of semi-hard 

type goat cheese, the dry matter values of the 

cheeses started at 53.96% and increased during 
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storage (Darnay et al., 2019). 

It has been determined that goat cheeses 

contain more fat. When the fat ratios of the milk 

used in the production of cheese were compared, 

it was determined that although the fat ratio of 

goat milk was high, the data of the two milk types 

did not show a statistically significant difference 

(p>0.05). The fat ratios of semi-hard cheese types 

produced from 100% goat and 100% cow milk 

range between 25.22% and 28.65%, with the 

lowest in cheese produced from 100% cow milk. 

In the study, the fat ratio of raw cow milk used to 

produce cheese was found to be between 3.59 

and 3.82 percent, while it was between 3.27 and 

3.28 percent for raw goat milk.(Shehan et al., 

2009). According to our research, the fat rate in 

semi-hard type goat cheeses is higher due to the 

higher fat rate in raw goat milk. In addition, milk 

fat might vary depending on variables such as the 

type of animal, its nutrition, its age, and its 

lactation time (Metin, 2005). In a study that 

looked at the changes in ripening of Cheddar 

cheeses using different probiotic bacteria, the 

lowest fat value at the beginning of ripening was 

31.71%, and the highest fat value at the end of 

ripening was 34.20%. There was no statistical 

difference between the fat ratios of the cheeses 

(Ong and Shah, 2009). According to a study on 

Maiorchino cheese, a semi-hard cheese produced 

from a mixture of goat and sheep milk, the fat 

level increased from 25.9% to 30.2% during the 

period of twenty-four months of storage (Conte 

et al., 2015).  

Manuelian et al. (2020) searched at cheeses 

made from buffalo, goat, cow, and sheep's milk. 

The fat rate in soft goat cheeses was 17.12%, in 

hard sheep cheeses it was 31.42%, in semi-hard 

cow cheeses it was 27.31%, and in soft buffalo 

cheeses it was 22.59%. In the same study, Asiago 

cheese, a semi-hard type of cheese, had a fat 

ratio of 29.58%; Emmental cheese has a fat ratio 

of 24.5%; Fontina cheese has a fat ratio of 

27.89%; Provolone cheese has a fat ratio of 

28.94%; and Cheddar cheese has a fat ratio of 

36.16%. 

There was a statistically significant difference 

(p0.05) between these two cheeses. It is known 

that the salts that come naturally in milk and are 

added to the curd during production have a direct 

effect on the amount of ash in cheese. In a study 

that looked at the effects of storage conditions on 

semi-hard goat cheeses, the ash content of the 

cheeses ranged from 2.50% to 5.64% at the end 

of the 90th day of storage (Sumarmono et al., 

2019). Analyses of Xinotyri Cheese, a hard cheese 

produced from both pasteurized and raw goat's 

milk, showed that the ash ratios in cheese made 

from raw goat milk started at 0.85% and reached 

2.47% after 90 days of storage. After 90 days of 

storage, it was found to be 3.28% in cheese 

produced from pasteurized goat's milk. On the 

day it was made, it was 0.73% (Pappa et al., 

2022). 

There was no difference in salt rates because 

both types of cheese were made with the same 

salt types and amounts. 

The total protein ratios of the cheeses were 

examined, and it was discovered that goat milk 

had 32.51% total protein and cow milk had 

28.57% total protein. The distinction in total 

protein content between the cheeses was 

statistically significant (p<0.05). Emirmustafaoğlu 

and Coşkun (2012) found that the total protein 

values of Otlu cheeses made from a mixture of 

goat, cow, and both types of milk ranged between 

18.46 and 22.74%, with goat cheese having the 

highest protein level. When the protein ratios of 

semi-hard type cheeses made from 100% cow, 

100% goat milk, and mixed milk at different rates 

are examined, it is discovered that the protein 

ratio in cheese made from 100% goat milk is the 

highest (23.32%), and the protein ratio decreases 

as the cow's milk mixture ratio increases 

(Sheehan et al., 2009). The protein ratios of 15 

different commercial semi-hard goat cheeses 

were found to be higher than other types of 

cheese, with values ranging from 21.4% to 32.1% 

(Gambaro et al., 2017).  

According to Sumarmono et al. (2019), the 

protein content of goat cheeses was 15.98% at 

the start of ripening and 24.59% at the end of the 

90 day storage period. Álvarez  and Fresno(2021), 
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looked at the physical and chemical properties of 

Palmero cheese made from goat's milk during the 

90 day storage period. They found that the 

protein ratio changed from 26.98% to 31.37%. 

According to the researchers, this difference was 

statistically significant. Furthermore, it was stated 

that the β-casein/αs1-casein ratio in goat's milk is 

70%/30% (Türkmen, 2017). The β-casein level in 

Xinotyri cheese, a hard type of goat cheese, was 

found to be higher than the αs1-casein level 

(Pappa et al., 2022). 

The yield calculations of the semi-hard cheeses 

produced have been examined, and it has been 

determined that the yield rate of the goat milk 

cheese is higher. This distinction was also 

discovered to be statistically significant (p<0.05). 

There are two possible explanations for the high 

yield in cheese. A high fat-free dry matter ratio or 

casein ratio boosts yield (Matutinovi'c et al., 

2021).  

El-Zoughby (1998) determined the yield rates 

of Mozzarella cheese produced from various 

types of milk as follows: 11.62 kg/100 kg milk 

buffalo milk, 8.95 kg/100 kg milk cow's milk, 7.93 

kg/100 kg milk goat milk, 10.50 kg/100 kg milk 

buffalo and cow's milk mix, 10.35 kg/ buffalo and 

goat milk. It was found to be 8.37 kg/100 kg of 

cow and goat milk in 100 kg of milk, and 9.15 

kg/100 kg of buffalo, cow, and goat milk.  

Zedan et al. (2014) said that the yield of fresh 

mozzarella cheese produced from a mix of buffalo 

and cow's milk (11.66 kg/100 kg milk) is higher 

than the yield of mozzarella cheese made from 

only cow's milk (10.66 kg/100 kg milk).The 

difference in yield was found to be caused by the 

fact that buffalo's milk has more fat, protein, and 

total dry matter than cow's milk. 

In the study of Temizkan et al. (2014) found 

that the real and corrected yields of kashar 

cheese produced from sheep's milk were 13.77 

kg/100 kg of milk and 12.31 kg/100 kg of milk, 

respectively. It has been determined that it is 

higher than the kashar cheese produced from 

cow's milk. 

Facia et al. (2015) found that Fior di Latte 

cheese produced from a mixture of sheep and 

goat milk had a higher yield than cow's milk 

cheese. 
 
Table 3. Color values of cheese samples 

 
Sample name 

Color Analysis 

L* a* b* 

Goat’s cheese 82.76±0,01b 0.24±0,01a 10.82±0,01b 

Cow’s cheese 85.42±0,01a 0.17±0,01b 11.36±0,01a 

a-b* Different letters indicate a significant difference (p< 
0.05) in each column 

 

The cheeses were color analyzed, and the CIE 

L*, a*, and b* values are shown in Table 3. Color 

in dairy products can be affected by the type of 

milk, fat and protein content, heat treatment, 

packaging material, and oxidation during storage. 

The L* value represents the product's 

brightness level. The brightness of cow cheese 

was measured to be 85.42, and it was found that 

goat cheese was brighter. Cow's milk cheese was 

more clear than goat's milk cheese. In a color 

analysis of Panela cheese made from different 

concentrations of cow and goat's milk, it was 

found that the L* value went up as the cheese 

fully matured. This was because more goat's milk 

was used to make the cheese, which made the L* 

value go up. (Ram´ırez-L´opez and V´elez-Ruiz, 

2018). According to Palmero goat's milk cheese, 

the L* value of 87.84 decreased during the 

ripening period, and the value decreased by 79.41 

on the 90th day (Álvarez and Fresno, 2021). 

a* values, which show the color change from 

red to green, were found to be higher in semi-

hard goat's milk cheese. It is well known that 

dairy products made from goat milk have a higher 

a* value. This is attributed to free fatty acids, 

which differ in the structure of goat's milk (Egypto 

Queiroga et al., 2013). 

Sheehan et al. (2009) found that goat's milk 

was linked to a higher a* value in cheeses made 

with only goat's milk or a certain amount of cow's 

milk. 

Egypto Queiroga et al. (2013) conducted a 

color analysis of Coalho cheeses made from cow, 

goat, and their mixture milks, and discovered that 

goat milk cheese has the highest a* value. 

Sant'Ana et al. (2013) did a color analysis of Minas 
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cheese made from goat's, cow's, and goat-cow 

mixed milk. They found that the cheese made 

from pure goat's milk had the highest a* value, 

followed by cheese made from a mix of both 

kinds of milk and cow's cheese. 

It shows that the change in b* value, which 

shows the yellow-blue color scale, moves toward 

a yellowish color. The b* value in the milk of goats 

fed green feeds might be different. It has been 

said that the amount of carotene in milk changes 

depending on how it is fed, and that this has an 

effect on the product (Park, 2006; Lucas et al., 

2008).  

The fact that goat's milk contains more 

carotene than cow's milk is thought to influence 

the b* value. Furthermore, because the fat 

globule diameters in goat's milk are smaller and 

more evenly distributed, it reflects light more and 

creates the perception of a lighter color. This 

could explain why the b* value is lower than the 

value determined in cow cheese. The color 

analysis of Coalho cheese produced from a 

mixture of goat, cow, and both milk revealed that 

the cheese made from cow's milk had the highest 

b* value, while the cheese made from goat's milk 

had the lowest. The increase in these values has 

been attributed to proteolysis and the Maillard 

reaction (Egypto Queiroga et al.2013). Darnay et 

al. investigated the effects of different O2/CO2 

permeability on the ripening of semi-hard cheeses 

(2019). The study determined the b* value to be 

10.93, with the lowest value being 13.62. 

 

Table 4. Texture analysis values of cheese samples 

Parameters Goat’s Cheese Cow’s Cheese  

Firmness 18.30±1.0a 18.36.±148a 

Hardness 14.29±1.0a 11.94±1.32b 

Brittleness 7.59±1.21b 9.17±1.12a 

a-b* Different letters indicate a significant difference in 
each line (p< 0.05). 

 

The chemical composition of the cheese, the 

size and distribution of the fat globule, the 

binding strength of the casein matrix, and the 

interactions in the protein matrix all effect the 

texture of the cheese (Hickey et al., 2015). The 

main factor was reported to be the heat 

treatment applied to the curd during the cheese 

making process. Cheeses heat-treated at high 

temperatures (45 °C) have a harder structure than 

cheeses produced at low temperatures (36 °C) 

(Aldalur et al., 2019). Cutting and penetration 

tests were performed on semi-hard cheeses 

produced from goat and cow milk. In penetration 

analysis, goat cheese was found to be harder in 

hardness values (Table 4). 

According to Mallatou et al. (1994), brined 

white cheeses made from goat's milk are harder 

than those made from sheep's milk. The fact that 

the milk used to make cheese contains varying 

casein structures and varying fat ratios influences 

the rheological qualities of the cheese. According 

to reports, the difference in αs1-casein 

concentration between cow's milk and goat's milk 

also influences the acidity, storage, and protein 

aggregates of cheese (Ceballos et al., 2009). 

Egypto Queiroga et al. (2013) discovered that 

the nutritional, textural, and sensory properties of 

Coalho cheeses produced  from goat, cow, and 

their mixtures were higher in cheeses made from 

goat's milk. 

In the study, the hardness value of cheese 

produced from cow's milk is higher than that of 

goat cheese. Miloradovic et al. (2018) examined 

the texture of cow and goat Quark cheeses 

produced using various heat treatments. It has 

been determined that goat milk cheeses are 

harder. This circumstance was discovered to be 

statistically significant (p<0.05). According to a 

study on Palmero cheese made from goat's milk, 

the hardness value began at 125 N and increased 

over the course of 90 days of ripening (Álvarez 

and Fresno, 2021). 

The analysis determined that the fragility level 

of cow cheese was higher. The differences in 

fragility between cheeses were found to be 

statistically significant (p<0.05). 

Statistically, there was no difference between 

goat cheese and cow cheese when it came to 

firmness. (p<0.05). 

Organic acids play an important role in the 

composition and flavor of foods. Fermentation 

converts milk sugar (lactose) into organic acids 

(Öztek, 1985). Proteolysis, lipolysis, and glycolysis 
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all have an impact on the taste and aroma of milk 

and its products. At the same time, some organic 

acids are recognized as indicators of starter 

culture development and bacterial control during 

cheese ripening (Park and Lee, 2006; Manolaki et 

al., 2006). 

 
Table 5. Organic acid values of cheese samples 
Organic acid (mg/L) Retention time(minute) Goat’s cheese Cow’s cheese 

Oxalic acid 2.687 11.43±0,39b 124.18±4.28a 

Tartaric acid 2.985 233.58±8.06a 222.40±7.67a 

Formic acid 3.274 957.75±33.04a 229.67±7.92b 

Lactic acid 4.431 2040.03±70.37a 2278.67±78.60a 

Acetic acid 4.871 79.45±2.74b 997.91±34.42a 

Succinic acid 7.009 111.20±3.84a 63.48±2.19b 

a-b* Different letters indicate a significant difference each line (p< 0.05). 

 

In the study, 6 organic acids (oxalic acid, 

tartaric acid, formic acid, lactic acid, acetic acid 

and succinic acid) were determined. The amount 

of oxalic acid in goat cheese was discovered to be 

less than that in cow cheese. This distinction was 

discovered to be statistically significant (p<0.05).  

The amount of tartaric acid in both cheeses 

was found to be approximately the same. The 

formic acid level in goat cheese was found to be 

higher, and the difference between cheeses was 

statistically significant (p<0.05). The lactic acid 

level was found to be higher in cow cheese, but it 

was not statistically significant (p>0.05). The 

amount of acetic acid in cow cheese was found to 

be higher than in goat cheese. It was found that 

this difference was statistically important 

(p<0.05). It was determined that the level of 

succinic acid was high in goat cheese. This 

difference was found statistically significant 

(p<0.05). The highest amount of lactic acid was 

found in cheeses made from both types of milk. 

The amount of formic acid and succinic acid in 

goat cheese was found to be much higher than in 

cow cheese.  

Gambaro et al. (2017) looked at ripe and fresh 

goat cheeses and found that lactic acid had the 

highest level of organic acids. Park and Lee (2006) 

studied the impact of freezing on organic acids in 

plain soft Monterey Jack goat milk cheeses. The 

amount of lactic acid was at the highest level, 

followed by malic acid and tartaric acid. 

Furthermore, it can be stated that some organic 

acids are affected by storage time and 

temperature. Lactic acid is known to be an 

important flavor component in dairy products and 

is responsible for the sour/acidic taste (Chen et 

al., 2017). 

In the study of Seçkin et al. (2011) different 

types of cheese produced from goat’s milk were 

stored and examined the amount of organic acids. 

Lactic acid was found at the highest level, while 

pyruvic acid was found at the lowest level. It was 

observed that while citric and fumaric acid levels 

increased during storage, the amounts of malic, 

acetic, pyruvic and propionic acids decreased 

compared to the beginning of storage. Packaging 

methods and freezing process also reported that 

lactic acid levels were affected statistically. 

In a study on Motal Tulum cheese, organic acid 

values of this cheese stored at different storage 

temperatures and in different packages were 

investigated (Andıç et al., 2010). It is stated that 

citric, lactic, formic, acetic and propionic acid 

contents, which increase during storage, are 

significantly affected (p<0.05). It is stated that 

organic acids other than butyric acid are 

significantly affected in terms of packaging 

parameters. Acetic acid can be produced from 

lactose, citrate and amino acids (Aston and 

Dulley, 1982). 

Some bacteria use a fructose-6-phosphate to 

produce acetic and lactic acid from lactose. The 

fermentation pathway produces 3 moles of acetic 

acid and 2 moles of lactic acid for every 2 moles 

of glucose consumed (Scardovi and Trovatelli, 

1965). According to some researchers, acetic acid 

causes a biting and sour taste in some cheeses as 

well as the vinegar smell (McSweeney and Sousa, 
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2000).  

Tekin (2016) determined citric, pyruvic, uric, 

succinic, lactic, and formic acids in goat leather 

and canned Tulum cheeses. While lactic acid was 

found in the highest concentrations in cheeses, 

propionic, acetic, formic, citric, pyruvic, and uric 

acids were also found. Citric, succinic, and pyruvic 

acids decreased during storage while lactic, 

formic, acetic, propionic, and butanoic acids 

increased. On the 90th day of ripening, succinic 

acid increased twice as much in both Tulum 

cheeses as it did in fresh cheese. 

Ong and Shah (2009) determined on Cheddar 

cheese, succinic and propionic acids after the 12th 

week. According to some other researchers, 

nonstarter lactic acid bacteria produce succinic 

and propionic acids (Ocando et al., 1993). It has 

been stated that succinic acid is formed from the 

breakdown of lactic acid, pyruvic acid, citric acid, 

isocitric acid and serine amino acid in cheeses. 

The amount of succinic acid in cheeses produced 

from milk with Lactobacillus plantarum added 

increased significantly when compared to cheeses 

made with Lactobacillus paracasei added. 

Furthermore, it was discovered that cheese 

storage and the total microflora of cheese 

affected the amount of succinic acid (Dudley and 

Steele, 2005; Skeie et al., 2008). 

Formic acid levels in cheese have been found 

to rise during the ripening process. According to 

Tekin (2016), the level of formic acid in leather 

and tin Tulum cheese was similar, but it was 

detected at a slightly higher level in leather Tulum 

cheese, and the microbial activity in leather 

packaging was affected. 

Gülcü (2008) said that grape juice has the 

most tartaric acid, which is often used to make 

things taste sour and sharp. 

Lactate dehydrogenase can produce oxalic acid 

from pyruvate, and glycolate oxidase in plants can 

produce oxalic acid from glycolate. In his study on 

Sürk cheese, Güler (2014) determined the oxalic 

acid level to be 93.10 (mg/100g cheese). She 

speculated that oxalic acid could be derived from 

the plants used to produce cheese. 

 

Table 6. Sensory analysis results of cheeses 

Descriptive 
Analysis 

Type of cheese 

Goat’s cheese Cow’s cheese 

Section, 
appearance and 
Structure (18 
points) 

15.95±6,60 15.31±6,75 

Color (7 points) 5.95±2,60 6.29±2,39 

Taste and Smell 
(28 points) 

25.91±10,60 26.20±10,88 

 

Ten panelists assessed the sensory qualities of 

the cheeses. Goat cheese was found to have a 

higher structure and appearance score. It has 

been determined that goat cheeses are disliked 

because they are lighter in color. Goat cheeses 

have been found to be less appreciated in terms 

of taste and smell. It is believed that goat cheeses 

do not receive fewer points due to their strong 

aroma and the fact that the type of cheese 

produced is new.  

Delgado et al. (2011) say that the flavor of 

cheese depends on several reactions, especially 

the metabolism of lactose and lactate, lipolysis, 

and proteolysis in the cheese matrix. Some 

researchers think that branched chain fatty acids 

could have a lot to do with the flavor of goat 

cheeses (such as 4-ethyl-octanoic and 4-

methyloctanoic). 

According to Morand-Fehr et al. (2004), fresh 

cheeses have a less pronounced caprine flavor, 

making them more appealing to most consumers. 

The same researchers emphasize that using 

hygienic practices during milking can reduce the 

development of disagreeable taste in goat's milk 

cheeses during storage due to a decrease in 

lipolysis caused by contaminating bacteria, 

specifically lipase producers. 

Egypto Queiroga et al. (2013) found that 

cheeses produce with goat's milk were less 

appealing to the senses. Mixing goat's milk with 

cow's milk made the cheeses more appealing to 

the senses. 

 

Conclusions 

 

So, in this study, it was thought that semi-hard 

cheeses made with goat's milk could be a good 

alternative to cheeses made with cow's milk. 
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There are chemical, biochemical, sensory, and 

textural differences between cheeses made from 

cow's milk and cheeses made from goat's milk. At 

the end of the research, it was found that semi-

hard cheeses made from goat's milk are better in 

terms of cross-section, appearance, taste, and 

smell than cheeses made from cow's milk. People 

think that goat milk can be a good raw material 

for making semi-hard cheeses, which are thought 

to be good in terms of how they work. So it will 

help the dairy industry make more cheeses from 

different kinds of milk, and more goat milk will be 

used as a raw material. It will add to what is 

known about how to take care of cheeses made 

from different kinds of milk. 
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