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The present work aimed to produce Minas Frescal cheese with the replacement of the commercial lactic
culture by fermented kefir milk with kefir (FKM) and verify some of its physicochemical characteristics,
aiming mainly at the development of a new commercial probiotic dairy product with low production cost
as compared to the use of commercial probiotic cultures. Kefir grains were added to whole UHT milk and
fermented at 22°C/24 hours in an incubator, after fermentation the grains were separated and the FKM was
used in the manufacture of cheeses with the addition of 1, 3 or 5% of the total volume of milk. They were
analysed the concentrations of fat and protein in the milk used in cheese manufacturing; the acidity of FKM,
milk, FKM-added milk, whey and cheeses; in those ones their total solids (TS), fat and fat in the total solids
(FTS) and manufacturing yields were evaluated. The results obtained indicated that it was possible to
produce Minas cheeses using KFM in all of the tested concentrations because the results for all treatments
were close to those found in the literature with the use of commercial lactic cultures and among the
treatments only the acidity had significant differences, however more studies should be carried out mainly
aiming at the standardization of kefir cultures for the industrial process of manufacturing these cheeses.
Keywords: probiotics, dairy products, cheese.

O presente trabalho teve como objetivo produzir queijo Minas Frescal com a substitui¢do da cultura latica
comercial por leite fermentado com kefir (LFK) e estudar algumas de suas caracteristica fisico-quimicas
visando principalmente o desenvolvimento de um novo produto latico probidtico comercial com baixo
custo de produgdo em comparacdo ao uso de culturas probidticas comerciais. Os graos de kefir foram
adicionados em leite UHT integral e fermentados a 22°C/24 horas em estufa, apds a fermentacéo os graos
foram separados e o LFK empregado na fabricacdo dos queijos com a adic¢éo de 1, 3 ou 5% sobre o volume
total de leite. Foram analisadas as concentragdes de gordura e proteina no leite usado nas fabricacdes; a
acidez do LFK, leite, leite adicionado de LFK, soro e queijos; nesses Ultimos foram avaliados seus s6lidos
totais (ST), gordura e gordura no extrato seco (GES) e os rendimentos das fabricagdes. Os resultados
obtidos indicaram ser possivel produzir queijos Minas empregando o LFK em qualquer uma das
concentracOes testadas, uma vez que os resultados para todos os tratamentos ficaram préximos aos
encontrados na literatura com o emprego de culturas laticas comerciais e entre os tratamentos somente a
acidez dos apresentou diferencas significativas, contudo mais estudos devem ser realizados visando
principalmente a padronizacdo das culturas de kefir para o processo industrial de fabricacéo desses queijos.
Palavras-chave: probiéticos, produtos lacteos, queijo.

1. INTRODUCTION

The Minas Frescal cheese is one of the most popular cheeses in Brazil, it is consumed by a
large part of its population. It is a raw, unmatured, not standardized cheese and its composition
varies from 12% to 18% of proteins and from 20.5% to 29.22% of fat, nowadays there is a light
version with reduced fat content [1, 2].

The Minas cheese is a fresh cheese obtained by enzymatic coagulation of milk by rennet and/or
other appropriate coagulating enzymes sometimes complemented by the addition of starter
cultures [3, 4]. There are two production models: industrial, mandatorily processed with
pasteurized milk and “colonial” (farm cheese). It is considered farm cheese when its production
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is made with raw milk, less technology and generally sold without a label, it has been produced
as a traditional subsistence dairy product on small farms for many years in the countryside of the
country [4, 5].

Fermented dairies are products of the fermentation of milk by different lactic cultures. In that
group of foods are the yoghurt, acidophilus milk, curd, kumis and kefir. That last one is a
fermented, sour, slightly alcoholic milk made from grains that have a relatively stable population
of microorganisms, some of them are scientifically recognized as probiotics and during the
fermentation process those microorganisms synthesize some compounds that give a characteristic
flavour and aroma to the product and bioactive substances that are responsible for its nutraceutical
properties [6-8].

Kefir grains are irregular gelatinous structures where lactic acid bacteria, acetic acid bacteria
and yeasts are fixed in a matrix of proteins and polysaccharides, the main polysaccharide found
in the grains is the kefiran. The microorganisms most commonly isolated from kefir grains are of
the genera Lactobacillus (L. brevis, L. casei, L. kefiri, L. acidophilus, L. plantarum, L.
kefiranofaciens subsp. kefiranofaciens, L. kefiranofaciens subsp. kefirgranum, L. parakefir),
Lactococcus (L. lactis subsp. lactis), Leuconostoc (L. mesenteroides), Acetobacter,
Kluyveromyces (K. marxianus) e Saccharomyces [7, 9].

Kefir's popularity is related to its long history of health benefits (antimicrobial, anticancer,
hypocholesterolemic, reduction of lactose intolerance, improving the immune system and
intestinal conditions), the interest in that beverage has considerably increased in recent years when
more consumer demand for kefir products took place, therefore, various research efforts have
been made to improve the traditional kefir drink and to develop a range of value-added products
incorporating the biomass of kefir cultures in different products, such as Feta-type cheese, Ricotta,
whey-based beverages and baking yeast [10].

In this context, the main objective of this work was to study some physicochemical
characteristics and the yield of Minas Frescal cheese using different concentrations of kefir
fermented milk as a starter culture.

2. MATERIAL AND METHODS

2.1 Preparation of kefir starter culture

Kefir grains were added to whole UHT milk in conical flasks (500 mL) and fermented at a
temperature of 22°C/24h in incubator. The Kefir fermentation typically occurs at temperatures
ranging from 8 to 25°C, in a partially closed container, at a variable time from 10 to 40 h, however,
the most common incubation time is 24 h, due to the fact that there is not a time/temperature
binomial standard, researchers can choose the binomial they want to produce Kefir according
their objectives [11].

After fermentation, the grains were separated from the fermented milk and used for new
fermentations and the fermented kefir milk (FKM) was used as a starter culture in the manufacture
of cheeses according to the following treatments: T1 addition of 1.0% FKM; T2 addition of 3.0%
FKM and T3 addition of 5.0% FKM.

2.2 Cheese manufacturing

Pasteurized homogenized milk with 3.0% of fat was heated until 36°C followed by the addition
of calcium chloride 40% (0,5 mL/L), FKM according to the treatment and the rennet at the
recommended volume by the manufacturer, the mix was kept at rest for 40 minutes when the curd
was cut in cubes and stirred for 60 minutes, the whey was removed and the curd put in moulds
for 24 hours for draining and fermentation. The cheeses were salted in brine with 30% NaCl for
2 hours and dried at room temperature and they were vacuum-packed in plastic bags and frozen.
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2.3 Physicochemical analysis

The analyses carried out were: In the milk the protein content was determined according to
Wolfschoon and Vargas (1977) [12], in 10 ml of diluted milk (1:1) with deionized water, 1.0 ml
of 1% phenolphthalein, and 0.4 ml of 28% potassium oxalate were added, it was titrated with
0.1M NaOH and 2 ml of 35% formaldehyde was added and the sample was titrated again with
the same solution, the volume of NaOH spent in the second titration was multiplied by the factor
1.747 to obtain the protein concentration in milk, and the results were expressed in percentage.
Acidity was analyzed before and after the addition of FKM in milk, whey and cheeses by titration
with NaOH 0.1 M, the concentration of fat by the butirometric method, Total Solids by drying at
105°C/8h [13]. All analyses were performed in triplicate.

2.4 Determination of cheeses yield

The determination of cheeses yield was carried out considering the volume of milk used in the
fabrication plus the volume of milk fermented by kefir (starter culture) divided by the weight of
cheese obtained after salting and drying. The yield was expressed in the volume of milk used per
kg of cheese obtained (L/kg).

2.5 Statistical analysis

The results were submitted for Analysis of Variance and the Tukey Test when there were
significant differences using the BioEstat software [14].

3. RESULTS AND DISCUSSION

The acidity in dairy products is the total amount of acids in the samples and the lactic acid is
the main organic acid found in those products. The acidity in cheeses is directly related to their
population of microorganisms, mainly lactic acid bacteria, which are the main agents in the
conversion of lactose into lactic acid, the acidity tends to increase due to the multiplication of the
microorganisms in the storage period that benefits the product by inhibiting pathogenic
microbiota [1, 15].

There are three distinct microbial populations in Brazilian kefir beverage: lactic acid bacteria
are the predominant, followed by the yeasts and gram-negative bacteria from the Acetobacter
genus. Lactobacillus paracasei is the most abundant bacterium, while Saccharomyces cerevisiae
is the predominant yeast strain and the different microorganism groups identified in this beverage
perform three different kinds of fermentations such as lactic, alcoholic and acetic [16].

The results found for acidities are shown in Table 1, concentrations from 0.140 to 0.180 g of
lactic acid/100 mL of milk are considered normal, as those found in this work [17].

Alves et al. (2021) [18] have produced kefir with semi-skimmed UHT milk (1.8% of fat) and
fermentation temperature of 20°C, they found an acidity value of 0.65 g/100mL of lactic acid after
24h, results lower than the ones found in this work. Kok-Tas et al. (2013) [19] produced milk
kefir at a temperature of 25°C and found acidity values between 0.810 to 0.890 g/100mL. Paredes
et al. (2022) [20] found acidity values in kefir that varied according to the percentage of inoculum
used (1 to 4 %) and those values ranged from 0.515 to 2.042 g/100 mL of milk and the
fermentation conditions were 26°C/24h, those results can demonstrate that there is a relationship
between the fermentation temperature and the percentage of inoculum with the production of
lactic acid by kefir bacteria, but it should consider that different Kefir grains have different
microbiological compositions and the results can be very heterogeneous and the microorganisms
present in kefir grains vary according to where they were produced, so the final drink does not
always have the same standard [21].

As shown in table 1 when the concentration of FMK used in the cheese productions has
enhanced, the same effect was seen in cheeses, it has demonstrated that the curd can retain part
of the lactic acid added into the milk and the same effect could be verified in the whey samples,
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however, the results showed that this higher lactic acid retention in cheeses started with the
addition of 5% of FKM where there are statistically significant differences among the treatments.

Table 1: Titratable acidity of different products used or produced in this experiment (g lactic acid/100g).

Treatment Milk Kefir Milk with kefir Whey Cheese
T1 0.179 +0.006 a 1.029 £0.131a 0.187+0.008 a 0.117+0.004a 0.402 £0.039a
T2 0.179 +0.007 a 1.030 £0.131a 0.203+0.010 a 0.140+0.006b 0.447 £0.032a
T3 0.177 +0.002 a 1.194 +0.000a 0.255+0.002b 0.144+0.003b 0.599 +0.054b

T1 addition of 1.0% kefir; T2 addition of 3.0% kefir and T3 addition of 5.0% kefir. VValues with different letters in the
same column are significantly different (p <0.05).

The levels of protein and fat in milk are seasonal, so their values vary throughout the year, but
in general, the protein levels are between 2.5 and 3.5% and the fat from 3.0 to 4.0%, depending
on the climate, diet and the dairy herd management [22]. In this work, standardized milk at 3.0%
fat was used, which is the standard for whole processed milk in Brazil [23].

The cheese composition and yield (Table 2) are directly related to the fat and protein contents
in milk then it is often to use the casein/fat ratio (C/F) or protein/fat ratio (P/F) in the
standardization of milk for cheese manufacture allowing an increase in the yield and producing
cheeses with uniform quality at any time of year, reducing differences due to seasonal variations
in milk components [24].

Researchers used kefir in fresh cheese traditionally produced in Jordan to replace the starter
culture normally used and found acidity values ranging from 0.254 to 0.455 g/100g over 14 days
of storage under refrigeration and they suggested that soft cheeses are potential vehicles for kefir
cultures to human, as the counts of kefir cultures remained above the minimum probiotic
therapeutic counts during processing and cold storage, particularly for lactic acids bacteria [10].

Andrade et al. (2020) [25] found values for titratable acidity ranged from 0.77 to 1.73% in
samples of Minas Frescal cheese, similar results were found by Oliveira et al. (2016) [26] with
values for titratable acidity from 0.67 to 1.77%, those results are higher than all found in the
present work but in those works the authors have not used kefir as starter culture.

Table 2: Protein contents and protein/fat ratio found in milk used in cheese processing.

Treatment Protein (g/100 mL) Protein/fat ratio
Tl 3.200 +0.093 a 1.067 £0.031 a
T2 3.230+0.099 a 1.077 £0.033 a
T3 3.260 +0.080 a 1.087 £0.027 a

T1 addition of 1.0% KFM; T2 addition of 3.0% KFM and T3 addition of 5.0% KFM. There were no significant
differences among the treatments.

The manufacturing yield and the proximate composition of the cheese are determined by the
properties of the milk, especially the composition and the steps of the manufacturing process [27].
Soares et al. (2018) [28] in a study with Minas colonial cheese in the state of Minas Gerais found
the following average percentage indices of the physicochemical parameters for the cheeses:
30.10+ 3.67g/100g fat and 35.394+8.11g/100g moisture. The fat in total solids (FTS) was
47.15+4.639/100g and the acidity was 1.97+1.42 grams of lactic acid/100g. The differences found
among the results are probably due to the ripening process in the Minas colonial cheese that
reduces the humidity and enhances the other compound concentrations.
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Table 3: Physicochemical composition of the cheeses obtained in this work.

Treatment Fat (g/100g) TS (g/1009) FTS (g/100g) Yield (L/kg)
T1 19.33+0.816 a 44.297 £0.366 a 43.651 £1.948 a 6.535+0.446 a
T2 19.68 £0.816 a 43.992 £1.008 a 44723 £2.116 a 6.662 +0.247 a
T3 19.50 £0.500 a 44571 £0.513 a 43.766 £1.490 a 6.601 +0.253 a

T1 addition of 1.0% KFM; T2 addition of 3.0% KFM and T3 addition of 5.0% KFM. There were no significant
differences among the treatments.

Saboya et al. (1998) [29] produced Minas Frescal cheese with milk whose centesimal
composition was close to the one used in this present work (Table 3) and they found the following
composition; 21.59 g/100g of fat, 42.69 g/100g of TS and 50.59 g/ 100g of FTS, their cheese was
produced with a commercial mesophilic culture daily used in dairy industries based on
Lactococcus lactis subsp lactis and Lactococcus lactis subsp cremoris, these results indicate that
the use of KFM in different proportions as a starter culture does not change the composition of
the cheeses obtained and it can used in commercial productions of cheese.

4. CONCLUSION

The results obtained in this work sustain that the introduction of kefir fermented milk as a
starter culture in the manufacture of Minas Frescal cheese did not change its physicochemical
composition because the values found are close to those described in the literature, however, kefir
is produced traditionally for homemade it does not have a process of standardization of its counts
of microorganisms, which can make its use on an industrial scale difficult so that more studies
must be carried out aiming at its standardization as well as the production process of cheeses.
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