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Abstract
IVANOV, G., T. BALABANOVA, M. IVANOVA and R. VLASEVA, 2016. Comparative study of Bulgarian white
brined cheese from cow and buffalo milk. Bulg. J. Agric. Sci., 22: 643–646
Changes in the physicochemical and fatty acid composition in samples of white brined cheese from cow and buffalo milk
were examined with a focus on their dynamics during ripening. Signiﬁcant differences in the physicochemical composition of
the samples tested were found, owing to the speciﬁc chemical composition of the raw materials. The chromatographic analysis
revealed that the amount of saturated fatty acids in both varieties of white cheese accounted for approximately 70 g.100 g–1of
the fatty matter, while the proportion of unsaturated fatty acids was about 30 g.100 g–1. The acid and peroxide values in both
experimental cheese variants remained relatively stable throughout the study period, which is evidence of the low degree of
hydrolysis and oxidation of the milk fat.
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Introduction
In recent years, there has been a rapid increase in global
cheese production. The reason is the better understanding
and scientiﬁc evidence of the valuable nutritional and biological properties of cheese. The production and consumption of high quality dairy products with high protein and fat
content are important prerequisites to balanced human nutrition (Borghese, 2005, 2004).
White brined cheese (WBC) is an original and traditional
product for Bulgarian consumers, constituting the largest
share of the total cheese production.
The main ingredients of milk – milk fat and protein content – are major components inﬂuencing the composition
and characteristics in the manufacture of different types of
cheese (Barron et al., 2001; Guinee et al., 2000; Lindmark–
Manson et al., 2000, 2003).
Milk fat content in milk is an essential factor affecting
the formation of ﬂavour and aroma in ripening cheeses. Fat*Corresponding author: ivanovgalin@yahoo.com

ty acids are closely involved in ﬂavour formation in different types of cheeses and are important precursors for other
volatile aromatic compounds in cheese (Khalid and Marth,
1996). Proteolysis of protein during ripening leads to formation of amino acids - precursors for catabolic reactions with
formation of important volatile aromatics (Belitz et al., 2013;
Fox et al., 2004; Katsiari et al., 2000a, 2000b; Malltou et al.,
2005, 2004).
The aim of this study is to examine the changes in the
major physiochemical parameters and in the fatty acid composition during ripening of white brined cheese made from
cow and buffalo milk.

Materials and Methods
The WBC samples tested were prepared using the traditional manufacturing technology under industrial conditions,
following the requirements of the Bulgarian National Standard (BNS) 15-2010. For the purposes of the experiment,
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the ripening process was carried out at 12 ± 1°С for 45 and
60 days for cow and buffalo cheese, respectively. The WBC
samples were evaluated in terms of the following physicochemical parameters:
■ acidity, according to BNS 1111-80;
■ potentiometric pH;
■ moisture content and dry matter, according to BNS
1109-80;
■ total protein, according to BNS EN ISO 8968-1:2002;
■ fatty content, according to BNS 1671-89;
■ salt content, according to BNS 8274-82.
Fatty acid composition: determined by the method of
Bligh and Dyer (1959). Methylation of fats was performed
according to BNS ISO 5508:2000. The analysis of methyl
esters was conducted on a SHIMADZU GC - 17A gas chromatograph (Shimadzu Corp., Kyoto, Japan).
Peroxide value of fat: determined by the method of Bligh
and Dyer (1959). The iodometric method according to EN
ISO 3960:2008 was used.
Acid value of fat: determined by the method of Bligh and
Dyer (1959). The titrimetric method according to EN ISO
660:2009 was applied.
Statistical analysis
Computer processing of the results is performed using
the program Microsoft Excel 2010 (ANOVA). Multiple
comparisons are made by LSD method. The results are presented as mean value ± SD (n=4).

Results and Discussion
The physicochemical composition of samples of white
brined cheese from cow and buffalo milk after 45 and 60
days of ripening are presented in Table 1.
The results obtained indicated that on the ﬁrst day of the
ripening period the titratable acidity of cheese samples was
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1.64 and 1.56 g.100g–1 lactic acid, while the active acidity
was 4.7 and 4.6 for the cow and buffalo milk cheese, respectively. During ripening, there was a constant upward trend
in the above indicators, and at the end of the ripening period (day 45 and 60) the indicators reached acidity values of
2.39 and 2.45 g.100g–1 lactic acid, and active acidity of 4.2
and 4.1, for cow and buffalo milk cheese, respectively. The
change in the indicators correlated directly with the intensive
fermentation processes during ripening.
The results obtained for acidity and pH are consistent with
the results of Kestenova and Chomakov (1984). The moisture content values decreased during ripening by about 5.7
g.100 g–1 for cow milk cheese and by 7 g.100 g–1 for buffalo
milk cheese. The lower moisture content (higher dry matter)
found in the buffalo milk cheese, as compared to the cow milk
cheese, is due to the different physicochemical composition of
either type of milk. A similar trend of change in the moisture
content and dry matter was reported by Peichevski et al., 1998.
The changes in the diffusion processes occurring in the cheese
matrix are directly dependent on the process of acid formation. At the beginning of ripening, the salt content was 3.5 for
cow milk cheese, and 3.2 g.100 g–1 for buffalo milk cheese,
while at the end of the study period the amount of salt reached
3.7 g.100 g–1 for both samples analysed.
The milk fat content in both white brined cheeses differed signiﬁcantly (p < 0.05). The fat content in the total
mass and the fat content in the dry matter in cow white
brined cheese were 24.5 g.100 g–1 and 53.8 g.100 g–1, and
for buffalo cheese they were 30.5 g.100 g–1 and 62.8 g.100
g–1. The protein content in the cow and buffalo cheese at the
end of the ripening period was found to be 14.4 g.100 g–1 and
12.5 g.100 g–1, respectively. The data obtained on the chemical composition show that white brined cheese is a source of
high amounts of protein and fat to the body.
The fatty acid composition of samples of white brined cheese
from cow and buffalo milk during ripening is given in Table 2.

Table 1
Physicochemical composition of samples of white brined cheese from cow and buffalo milk
Properties

WBC from cow milk
1 day
45 day
Acidity, g.100g–1 lactic acid
1.64 ± 0.12a
2.39 ± 0.22b
рН
4.7 ± 0.1a
4.2 ± 0.1b
–1
a
Moisture content, g.100g
60.2 ± 0.1
54.5 ± 0.2b
–1
a
Dry matter, g.100g
39.8 ± 0.2
45.5 ± 0.2b
–1
a
Proteins, g.100g
15.3 ± 0.3
14.4 ± 0.4b
–1
a
Fat content in the total mass, g.100g
21.0 ± 0.4
24.5 ± 0.3b
–1
a
Fat content in dry matter, g.100g
53.2 ± 0.3
53.8 ± 0.3a
–1
a
Salt content, g.100g
3.5 ± 0.1
3.7 ± 0.1b
a, b, c, d – means with different letters within a row are signiﬁcantly different (p < 0.05)

WBC from buffalo milk
1 day
60 day
1.56 ± 0.13a
2.45 ± 0.15b
4.6 ± 0.1a
4.1 ± 0.1b
c
59.2 ± 0.1
52.2 ± 0.2d
c
40.8 ± 0.3
47.8 ± 0.3d
c
12.3 ± 0.2
12.5 ± 0.3c
26.0 ± 0.2c
30.5 ± 0.4d
b
63.7 ± 0.3
63.8 ± 0.3b
c
3.2 ± 0.2
3.7 ± 0.2d
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Table 2
Fatty acid composition of samples of white brined cheese from cow and buffalo milk
Fatty acids in WBC from cow milk, g. 100 g–1
Fatty acids in WBC from buffalo milk, g. 100 g–1
1 day
45 day
1 day
60 day
С4 : 0
2.4 ± 0.3a
2.7 ± 0.1a
3.0 ± 0.2b
3.4 ± 0.2b
С6 : 0
2.0 ± 0.1a
2.2 ± 0.1a
1.2 ± 0.2b
1.4 ± 0.1b
С8 : 0
1.2 ± 0.1a
1.3 ± 0.1a
1.0 ± 0.2a
1.4 ± 0.2a
С10 : 0
2.8 ± 0.2a
2.6 ± 0.3a
1.8 ± 0.2b
2.0 ± 0.2b
С12 : 0
2.9 ± 0.1a
2.9 ± 0.1a
2.7 ± 0.1a
2.9 ± 0.1a
С14 : 0
11.1 ± 0.2a
11.2 ± 0.1a
11.0 ± 0.3a
11.6 ± 0.3a
С16 : 0
32.0 ± 0.2a
32.7 ± 0.3b
36.2 ± 0.2c
35.1 ± 0.3d
С16 : 1
1.9 ± 0.2a
1.4 ± 0.3a
1.9 ± 0.2a
1.8 ± 0.3a
С17 : 0
0.6 ± 0.2a
0.4 ± 0.1a
0.9 ± 0.2a
0.8 ± 0.2a
С18: 0
13.4 ± 0.2a
13.2 ± 0.1a
11.5 ± 0.2b
11.6 ± 0.1b
С18: 1
27.8 ± 0.4a
27.4 ± 0.4a
27.1 ± 0.3a
26.3 ± 0.4b
a
a
b
С18: 2
1.3 ± 0.2
1.3 ± 0.2
0.9 ± 0.1
0.9 ± 0.2a
a
a
С18 : 3
0.6 ± 0.1a
0.6 ± 0.1
0.6 ± 0.1
0.6 ± 0.1a
a
a
a
С20 : 0
0.1 ± 0
0.1 ± 0
0.2 ± 0.1
0.2 ± 0.1a
a, b, c, d – means with different letters within a row are signiﬁcantly different (p < 0.05)
Type of fatty acids

The results obtained revealed that the proportion of the
fatty acids did not alter signiﬁcantly during the ripening period in both experimental samples. This is due to the low
lipolytic activity occurring during ripening. A similar conclusion was made by Michailova et al., 1995, and Khalid
and Marth, 1996, according to whom milk fat undergoes an
insigniﬁcant change during ripening of white brined cheese,
owing to the low activity of the intracellular lipases and esterases produced by the lactobacilli in the starter culture. The
essential fatty acids identiﬁed in the samples of both types
of cheese were palmitic, oleic, stearic and myristic. In both
cheese samples the predominant fatty acid was palmitic. The
short-chain fatty acids were represented by butyric and capric acids, while the percentage of caprylic fatty acid was the
lowest. It should be noted that the content of butyric acid
was higher in the buffalo cheese sample than in the cow milk
cheese sample. The amounts of caproic and caprylic acid
were lower in the buffalo cheese. The medium-chain fatty
acids were predominantly represented by myristic, lauric and
capric acids. The contents of capric and lauric acids were
higher in the cow milk cheese, while the percentage of myristic fatty acid was higher in the buffalo white cheese. Of the
long-chain fatty acids, palmitic acid content was found to be

the highest, followed by oleic and stearic acids.
The results in Table 2 show that the amount of saturated fatty acids predominates in the experimental samples,
amounting to 69.2 g.100 g–1 in the cow white cheese, and
70.1 g.100 g–1 in the buffalo white cheese. The amount of
saturated fatty acids changed during the ripening period by
about 1.3 g.100 g–1 in the cow, and by 0.7 g.100 g–1 in the
buffalo white cheese. The unsaturated fatty acid content was
30.8 g.100 g–1 in the cow, and 29.9 g.100 g–1 in the buffalo
cheese.
Table 3 shows the results obtained from the analysis of
peroxide and acid values of cow and buffalo white cheese
after ripening at t = 12 ± 1°С.
By measuring the peroxide value it is possible to determine the degree of milk fat oxidation in the experimental
cheese samples. The acid values observed indicate that there
is a correlation between milk fat hydrolysis and the ripening
period. The upward change in these two indicators leads to
deterioration of the organoleptic properties and loss of nutritional and biological value of the cheese samples.
The data in Table 3 show that the peroxide and acid values of the cheese samples remain unchanged for the entire
study period.

Table 3
Change in peroxide value and acid value of white brined cheese from cow and buffalo milk
Properties
Peroxide values, meqO2.kg–1
Acid values, mgKOH.g–1 fat

WBC from cow milk
1 day
45 day
0.24 ± 0.10a
0.25 ± 0.09a
2.70 ± 0.11a
2.70 ± 0.19a

WBC from buffalo milk
1 day
45 day
0.24 ± 0.08a
0.24 ± 0.10a
2.64 ± 0.15a
2.64 ± 0.16a
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In both cheese variants, the acid value and the peroxide
value remained relatively constant on day 45 and day 60 of
the ripening period, compared to the values established on
the ﬁrst day of the ripening period. This trend can be explained with the low lipolytic activities during ripening.

Conclusions
The more intense physical and chemical processes occurring during ripening in the white brined cheese from
cow milk than in the cheese from buffalo milk are directly
dependent on the structure, moisture and fat content of the
cheese. The low lipolytic activity during the ripening period
correlates with the minimum change in the peroxide and acid
values. The amount of saturated fatty acids in both types of
white brined cheese accounts for approximately 70 g.100 g–1
of the fatty matter, while the proportion of unsaturated fatty
acids is approximately 30 g.100 g–1.
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