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1 Introduction
Milk, according to the Food and Drug Administration 

(2017a, b), is milk secretion obtained from one or more healthy 
milk-producing animals, such as cow, goat, sheep and buffalo. 
Goat and cow milk are different in terms of their constituents; 
the former has higher amounts of casein, medium-chain fatty 
acids, polyunsaturated fatty acids, conjugated linoleic acid, 
calcium, phosphorus, magnesium and copper (Ceballos et al., 
2009). Buffalo milk has higher levels of lipids, proteins and lactose 
than cow milk (Zicarelli, 2004; Guo et al., 2007). Mahmood & 
Usman (2010) compared physicochemical parameters, such as 
pH, specific gravity, titratable acidity, total solids, ash, lipids, 
proteins and lactose from buffalo, cow, goat and sheep milk 
samples and found that all the parameters analyzed were higher 
in buffalo and sheep milk than in cow and goat milk.

The elaboration of products with different types of milk 
was explored by Garcia et al. (2008), who carried out sensorial 
evaluation of rennet cheese with cow milk, goat milk and 
buffalo milk, and all the cheeses presented good acceptability 
indices for the evaluated attributes, except for the taste and 
aroma of goat milk cheese. Queiroga et al. (2013) observed that 
rennet cheese made from the goat and cow milk mixture is a 
differentiated product with a less pronounced goat flavor, which 

has contributed to consumer acceptance while maintaining the 
positive nutritional properties of goat cheese.

Cream cheese is a fresh, soft curd cheese of pasty consistency, 
whose emulsion is formed by lipids, milk and water, acidified 
by lactic acid bacteria (Phadungath, 2005). Its manufacturing 
process normally has a whey removal step, resulting in a yellow 
cheese by-product called whey, due to the presence of riboflavin 
(vitamin B2) (De Wit, 2001). Cheese whey has pollution potential, 
as it presents a biochemical oxygen demand of 30-50 kg/m3 
and chemical oxygen demand of 60-80 kg/m3, mineral salts at 
concentrations of 0.46-10% (Venetsaneas et al., 2009), nitrogen 
at 0.2-1.76 kg/m3 and phosphorus at 0.12-0.54 kg/m3, causing 
eutrophication (Appels et al., 2008). On the other hand, whey 
is composed of nutrients such as lactose (4.5-5% w/v), soluble 
proteins (0.6-0.8% w/v) and lipids (0.4-0.5% w/v), as well as 
lactic acid (0.05% w/v) and B vitamins (Blaschek et al., 2007).

In light of the different compositions of cow, goat and buffalo 
milk and the nutritional importance and environmental problems 
of whey, the purpose of this study was to elaborate and evaluate 
the physicochemical, technological, microbiological and sensory 
characteristics of cream cheese with different concentrations of 
cow, goat and buffalo milk, with retention of the whey in the 
coagulation step.
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Abstract
Although cow milk is the most widely used dairy product, the milk of other animals presents characteristics relevant to the 
development of these products. Goat milk has higher digestibility and a lower incidence of allergic reactions than cow milk, 
while buffalo milk has higher levels of lipids, proteins and lactose. The objective of this work was to elaborate and evaluate 
the physicochemical, technological, microbiological and sensory characteristics of cream cheese formulations elaborated with 
different proportions of cow, goat and buffalo milk without whey removal. The milk mixture was allowed to produce cream 
cheese with high levels of ashes and proteins, and despite the retention of the whey, no occurrence of syneresis was observed in 
the formulations. The formulation elaborated with 33.33% of each type of milk obtained the highest positive intent to purchase, 
the highest acceptability index for overall impression and the highest score for the flavor attribute. Considering the number 
of probiotic microorganisms present in the cream cheese composition, the developed product can be considered a functional 
food. It is possible to prepare cream cheese with different types of milk and whey retention, creating a competitive product for 
the market and an alternative for the industry.
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2 Materials and methods
2.1 Cream cheese material and preparation

A simplex-centroid design for mixtures (Montgomery, 
2001) was used to evaluate the effect of the proportion of cow 
(X1), goat (X2), and buffalo (X3) milk on the characteristics of 
cream cheese. Table 1 shows the experimental design, in which 
the proportions of the components are expressed as fractions 
of the total mixture. Seven cream cheese formulations with 
different proportions of cow, goat, and buffalo milk, previously 
subjected to the slow pasteurization process (63 °C/30 min), 
were prepared according to Table 1. The milk was acquired from 
dairy industries located in the region.

The seven formulations were prepared on the same day, and 
three batches of each were made, totaling 21 samples. The amount 
of each ingredient used in the elaboration of cream cheese was 
calculated based on the use of 1,500 g of milk (cow, goat, or buffalo). 
To the milk, 69.65% (w/w) heavy cream (49.00% fat, Languiru, 
Teutônia, RS) and 26.12% (w/w) whole milk powder (Languiru, 
Teutônia, RS) were added, based on previous experiments. 
The mixtures were heated up to 42-43 °C; subsequently, 0.02% 
(w/w) of dairy culture (BioRich, Chr. Hansen, Denmark) 
containing the microorganisms Lactobacillus acidophilus, 
Bifidobacterium lactis and Streptococcus thermophilus and 0.03% 
(w/w) calcium chloride (Nuclear, Diadema, SP) were added. After 
manual homogenization for 3 min, the blends were placed in a 
fermentation chamber at 40 °C until the pH reached 4.8. Then, 
0.09% (w/w) potassium sorbate (VETEC, Rio de Janeiro, RJ), 
1.74% (w/w) xanthan gum (Delaware, Porto Alegre, RS), 
1.74% (w/w) guar gum (Salsul, Rio Grande, RS) and 0.61% 
(w/w) sodium chloride (Salsul, Rio Grande, RS) were added. 
Homogenization was performed in an industrial blender at 
high speed for approximately 3 min. The product was packed 
in plastic containers, covered with aluminum foil and stored in 
a refrigerator at 5 °C.

2.2 Physicochemical and technological analyses

The cow, goat, and buffalo milk samples were analyzed in 
triplicate before use. The cream cheese formulations were also 
evaluated in triplicate for each batch produced at 1 and 28 days 
after manufacture. The methods used were those of the Normative 
Instruction (Instrução Normativa - IN) no. 68/2006 of the Ministry 

of Agriculture, Livestock and Supply (Ministério da Agricultura, 
Pecuária e Abastecimento – MAPA) (Brasil, 2006): pH, lipid 
content, protein content, lactose content, titratable acidity and 
water activity. Moisture and ash contents were evaluated based 
on the method of the Adolfo Lutz Institute (Instituto Adolfo 
Lutz, 2008). The syneresis index was evaluated according to a 
method adapted from Aichinger et al. (2003), subjecting 15 g of 
refrigerated sample (4 °C) to centrifugation (5000 rpm) for 
60 min and three additional sequences of 30 min with pauses; 
the syneresis percentage was calculated by the ratio of the mass 
of the separated whey to the initial mass of the sample, multiplied 
by 100. The pH variation throughout the process was evaluated 
with pH measurements at time 0 and every 30 min until the 
cut‑off point (pH 4.8) in the seven cream cheese formulations. 
Vmax (maximum time of acidification, measured in units of pH per 
minute (upH.min-1)), T Vmax (time (in hours) to reach the maximum 
rate of acidification) and pH Vmax (pH corresponding to Vmax) 
were considered the kinetic parameters. The color analysis was 
performed on a colorimeter (Konica Minolta, CM-5) using the 
color parameters “L” ranging from 0 (black) to 100 (white), “+ a” 
(red) to “-a” (green) and “+ b” (yellow) to “-b” (blue) (Commission 
Internationale de l’Eclairage, 1996). The texture of the formulations 
was determined by the texture analyzer (Model TA-TX) within 
1 day of production, based on the method described by Miri & 
Habibi Najafi (2011), with some modifications. A flat rod probe 
was attached to a 10 g compression load with a target value of 
10 mm, speed 5 cm.min-1 and cylindrical probe set to penetrate 
the samples to a depth of 0.8 cm.

2.3 Microbiological analyses

Microbiological analyses for the quantification of lactic acid 
bacteria were performed using a method adapted from Vinderola 
& Reinheimer (1999) at 1, 14, and 28 days after manufacture, in 
triplicate for each batch produced. The microorganisms were quantified 
by the depth seeding technique. For Lactobacillus acidophilus, in 
anaerobiosis for 72 h at 37 °C, MRS Bile agar (0.15%) was used 
(Man, Rogosa & Sharpe); for Bifidobacterium lactis, an overlay 
was added to the plate, which was incubated in anaerobiosis for 
72 h at 37 °C using MRS agar with sodium propionate (0.3%) 
and lithium chloride (0.2%); and for Streptococcus thermophilus, 
in aerobiosis for 48 h at 37 °C, M 17 agar was used.

2.4 Sensory analysis

Sensory analysis of cream cheese formulations at 1 day after 
manufacture was performed with a team of 50 untrained tasters, 
who evaluated the appearance, odor, flavor, texture and overall 
impression of the product through a structured scale of nine 
points, ranging from 1, “I disliked it very much,” to 9, “I liked it 
very much” (Minim, 2012). Only the tasters who signed the Free 
and Informed Consent Form, approved by the Research Ethics 
Committee of the University of Vale do Taquari (Universidade 
do Vale do Taquari – Univates), under the approval no. 997.293 
and CAAE no. 42685515.8.0000.5310, were included in this 
analysis. The acceptability index (AI) was calculated by means 
of the mathematical expression AI (%) = A x 100/B, where A is 
the mean score obtained for the product and B is the maximum 
score given to the product. The tasters were also asked about 

Table 1. Cream cheese formulations with different proportions of cow, 
goat and buffalo milk.

Samples
Proportion 
of variables 
(X1, X2, X3)

Amount (%)

Cow (X1) Goat (X2) Buffalo (X3)

CC1 (1,0,0) 100.00 0.00 0.00
CC2 (0,1,0) 0.00 100.00 0.00
CC3 (0,0,1) 0.00 0.00 100.00
CC4 (½, ½, 0) 50.00 50.00 0.00
CC5 (½,0, ½) 50.00 0.00 50.00
CC6 (0, ½, ½) 0.00 50.00 50.00
CC7 (⅓,⅓,⅓) 33.33 33.33 33.33
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their intent to purchase each sample, ranging from 1, “I certainly 
would not buy,” to 5, “I would certainly buy” (Dutcosky, 1996).

2.5 Statistical analysis

The results of the physicochemical and sensory analyses 
of cream cheese, as well as the physicochemical properties of 
the milk, were evaluated by analysis of variance (ANOVA), and 
the significance of the models was assessed by the F test. In the 
significant models, the means were compared using the Tukey 
test at the 5% level of significance. Statistical calculations were 
performed using Statistica software version 13.0.

3 Results and discussion
3.1 Physicochemical characteristics of milk from different 
origins

Table 2 presents the physicochemical characterization of 
cow, goat, and buffalo milk.

The lipid, protein, ash, and lactose contents were all 
significantly different between cow, goat, and buffalo milk 
(p < 0.05) (Table 2). Protein, lipid, and lactose contents for buffalo 
milk were close to the maximum levels of 4.19, 5.34 and 5.33%, 
respectively, presented in the review by Barlowska et al. (2011). 
The lactose content (5.50% w/w) observed for buffalo milk was 
close to the 5.52% (w/w) found by Coelho et al. (2004) for the 
same milk. The protein content of goat milk (3.24% w/w) was 
also in agreement with the 3.2-4.3% (w/w) and 3.15% (w/w)​​ 
observed by D’Alessandro (1991) and Mahmood & Usman 
(2010), respectively, for the same milk. The color parameter 
L* indicated a more pronounced tendency for white color in 
goat and buffalo milk compared to cow milk due to the low 
concentration of β-carotene, which expresses an orangey color 
(Pellegrini et al., 2012).

Due to the high protein content, including casein, and 
the amount of lipids, buffalo milk is a good raw material for 
processing, especially for cheese. Its 4% casein concentration is 
almost half those of cow milk (2.46 to 2.80%) (Zicarelli, 2004; 
Guo et al., 2007) and goat milk (2.81%) (Leitner et al., 2004). 

The low αS1-casein content of goat milk makes it less likely to 
cause an allergic reaction (Ramunno et al., 2001), since, according 
to Lara-Villoslada et al. (2005), the lower portion of αS1-casein 
reduces sensitivity to the other allergenic protein, β-lactoglobulin, 
which resists hydrolysis by gastric pepsin.

3.2 Physicochemical and technological characteristics of 
cream cheese formulations

The physicochemical parameters of the cream cheese samples 
are shown in Table 3.

The lipid contents of the cream cheese samples on the first 
day of storage ranged from 24.31 to 28.05% (w/w). Among the 
formulations made exclusively with one type of milk, sample 
CC3 (buffalo milk) had the highest lipid content, which resulted 
from the fact that its milk had a higher lipid concentration than 
goat and cow milk (40 and 47% higher, respectively) (Table 2). 
The ash content ranged from 1.61 to 1.87% (w/w), with a significant 
difference between most pairs of formulations. According to 
Table 2, buffalo milk had the highest ash content (0.95% w/w), 
so formulations CC3 and CC7 had the highest ash contents, 
1.79 and 1.87% (w/w), respectively. The minimum contents of 
total casein, αs2-casein, and κ-casein in buffalo milk are higher 
than those in cow milk and goat milk (Claeys et al., 2014); it is 
likely that this protein composition in buffalo milk may have 
favored the retention of fats and ash in the protein coagulation 
process during the preparation of samples CC3 and CC7.

The moisture contents varied from 54.92 to 60.05% (w/w), 
and samples with a high lipid content had a lower moisture 
content, which was also reported by Souza  et  al. (2012) for 
petit Suisse cheese elaborated with whey retention because lipids 
retain less water in the product.

The acidity increased three-fold over the 28-day storage 
period. The increase in acidity is a natural process caused by the 
lactic acid bacteria present in the product, due to the organic 
acids, mainly lactic acid, resulting from lactose fermentation by 
the added lactic acid culture (Buriti et al., 2005).

Protein contents for the cream cheese samples ranged from 
5.70 to 7.00% (w/w). The formulation produced exclusively with 
buffalo milk had the highest protein concentration, due to the 
higher protein content in its milk (Table 2).

On the first day of storage, the water activity values ranged 
between 0.90 and 0.95. After 28 days, the water activity values 
ranged between 0.90 and 0.94. According to Vinderola et al. (2000), 
in addition to factors such as low fermentation temperatures 
and pH, high water activity favors microbial viability during 
the elaboration or storage of the product.

The color parameter L* ranged from 88.13 to 89.90, and it 
decreased over the storage period. According to Álvarez et al. (2007), 
the internal and external lightness L* decreases with maturation 
and time. Formulation CC1 (cow milk) presented a higher 
value for the color parameter b* compared to formulation CC2 
(goat milk); this occurred because it has a higher concentration 
of lipids.

Table 2. Characterization of the milk of different origins used for the 
elaboration of cream cheese formulations.

Analysis Cow milk Goat cheese Buffalo milk
Lipids (%) 3.80 ± 0.01c 4.00 ± 0.06b 5.60 ± 0.00a

Proteins (%) 3.39 ± 0.01b 3.24 ± 0.00c 4. 30 ± 0.01a

Ashes (%) 0.75 ± 0.01c 0.81 ± 0.01b 0. 95 ± 0.01a

Moisture (%) 88.06 ± 0.01b 88.06 ± 0.00b 88. 09 ± 0.01a

Acidity (% lactic acid) 14.00 ± 0.06b 14.20 ± 0.06b 14.50 ± 0.06a

Lactose (%) 3.83 ± 0.01c 4.46 ± 0.01b 5. 50 ± 0.01a

pH 6.86 ± 0.00a 6.70 ± 0.00a 6.88 ± 0.00a

Color L* 86.31 ± 0.13b 89.94 ± 0.17a 89.35 ± 0.19a

Color a* -1.87 ± 0.03b -2.61 ± 0.03a -2.34 ± 0.01a

Color b* 10.72 ± 0.08b 9.09 ± 0.04c 11.38 ± 0.04a

The results are expressed as the mean of the triplicates ± standard deviation. Results in 
the same row with different superscript letters differ significantly (p ≤ 0.05) according 
to Tukey’s test.
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Table 3. Physicochemical characterization of cream cheese samples with milk of different origins at 1 and 28 days after manufacture.

Variables Days
Formulations

CC1 CC2 CC3 CC4 CC5 CC6 CC7
Moisture (% w/w) 1 58.37 ± 0.12bcd 58.57 ± 0.02bc 57.19 ± 0.05de 58.83 ± 0.22ab 57.56 ± 0.70cde 60.05 ± 0.16a 54.92 ± 0.69f

28 58.11 ± 0.02c 57.71 ± 0.01d 56.62 ± 0.03e 58.80 ± 0.01b 56.94 ± 0.04f 59.80 ± 0.03a 55.57 ± 0.03g

Lipids (% w/w) 1 24.68 ± 0.19d 24.51 ± 0.88cd 26.45 ± 0.08b 25.86 ± 0.12bc 25.74 ± 0.26bc 24.31 ± 0.31b 28.05 ± 0.05a

28 23.56 ± 0.11e 23.36 ± 0.20e 25.77 ± 0.29b 25.30 ± 0.45c 24.83 ± 0.29d 23.65 ± 0.14e 27.76 ± 0.21a

Ashes (% w/w) 1 1.61 ± 0.01 1.75 ± 0.00c 1.79 ± 0.00b 1.70 ± 0.02d 1.62 ± 0.00e 1.69 ± 0.00d 1.87 ± 0.00a

28 1.55 ± 0.04cd 1.44 ± 0.05d 1.72 ± 0.01ab 1.80 ± 0.05a 1.72 ± 0.05ab 1.57 ± 0.00cd 1.59 ± 0.03bc

Acidity (% C3H6O3) 1 0.38 ± 0.01ab 0.29 ± 0.06bcde 0.39 ± 0.00a 0.32 ± 0.06abcd 0.35 ± 0.02abc 0.27±0.00cde 0.22 ± 0.02e

28 0.90 ± 0.01c 0.95 ± 0.01b 0.84 ± 0.01d 1.04 ± 0.00a 0.79 ± 0.01e 0.77 ± 0.00f 0.74 ± 0.01g

Proteins (% w/w) 1 6.62 ± 0.11ab 6.47 ± 0.03b 7.00 ± 0.09a 5.70 ± 0.08c 6.49 ± 0.23b 6.36 ± 0.02b 6.77± 0.14ab

28 6.56 ± 0.05d 6.77 ± 0.01c 7.30 ± 0.09a 6.83 ± 0.04c 6.99 ± 0.01b 6.66 ± 0.01cd 6.68 ± 0.07cd

Water activity 1 0.935 ± 0.004e 0.937 ± 0.001d 0.951 ± 0.003a 0.946 ± 0.001b 0.941 ± 0.003c 0.946 ± 0.004b 0.945 ± 0.003b

28 0.926 ± 0.002d 0.943 ± 0.001a 0.937 ± 0.001b 0.935 ± 0.001c 0.918 ± 0.001e 0.926 ± 0.001d 0.935 ± 0.001c

pH 1 5.04 ± 0.03ab 5.03 ± 0.01b 5.04 ± 0.01b 5.06 ± 0.02ab 5.08 ± 0.01a 5.08 ± 0.01a 5.03 ± 0.01b

28 4.65 ± 0.01e 4.61 ± 0.01f 4.67 ± 0.02d 4.74 ± 0.02c 4.82 ± 0.02ab 4.81 ± 0.01b 4.82 ± 0.02a

Color L* 1 89.90 ± 0.07a 89.75 ± 0.10a 89.63 ± 0.11a 88.39 ± 0.07b 89.90 ± 0.06a 88.56 ± 0.06b 88.13 ± 0.05b

28 89.70 ± 0.08a 89.70 ± 0.06a 89.59 ± 0.12a 88.39 ± 0.07b 89.83 ± 0.07a 88.52 ± 0.05b 88.11 ± 0.08b

Color a* 1 0.64 ± 0.02a 0.66 ± 0.02a 0.55 ± 0.03b 0.58 ± 0.02b 0.56 ± 0.01b 0.52 ± 0.03b 0.75 ± 0.00a

28 0.62 ± 0.01a 0.62 ± 0.01a 0.57 ± 0.02b 0.61 ± 0.03a 0.54 ± 0.00b 0.49 ± 0.00b 0.68 ± 0.03a

Color b* 1 17.00 ± 0.12b 16.89 ± 0.13b 17.46 ± 0.12b 17.10 ± 0.10b 18.10 ± 0.12a 18.08 ± 0.14a 18.68 ± 0.15a

28 17.02 ± 0.11b 16.98 ± 0.10b 17.53 ± 0.11b 17.30 ± 0.12b 18.33 ± 0.13a 18.16 ± 0.11a 18.79 ± 0.17a

The results are the means of three batches analyzed in triplicate ± standard deviation. Results on the same row with different superscript letters differ significantly (p ≤ 0.05) according 
to Tukey’s test.

No syneresis (data not shown) occurred during the 28 days 
of storage, which shows the positive effect of the gums employed 
in the formulations. In addition, the incorporation of the cheese 
whey generated in the protein coagulation step in the cream 
cheese formulations did not affect syneresis.

From the pH values ​​measured during the cream cheese 
formulation process, it was possible to calculate the kinetic 
parameters of acidification, as shown in Table 4.

Among the formulations with only one type of milk, the 
maximum rate of acidification was higher for cream cheese made 
with goat milk and lower for the product made with buffalo milk, 
probably because of the buffering effect characteristic of acid-base 
compounds from goat, cow and buffalo milk (Ahmad et  al., 
2008; Medeiros et al., 2015).

Table 5 shows the results of the texture profile of the different 
cream cheese formulations at 1 day after manufacture.

Miri & Habibi Najafi (2011) evaluated cream cheese and 
found that the hardness increased as the lipid content increased, 
which was also seen in samples CC3, CC5, and CC7 of this study. 
The highest moisture content should result in a soft consistency, 
and this was observed in the CC1 (58.37%), CC2 (58.57%), 
CC4 (58.83%), and CC6 formulations (60.05%), which had the 
highest moisture content and consequently the lowest hardness.

Tunick (2000) defines adhesion as the work required to 
overcome the pulling force between the cheese and the surface 
of the probe used. In this work, the adhesion ranged from 
-577.12 to -122.11 g·s, indicating a great adhesion of cream cheese 

to the probe and consequently to the teeth of the consumer. 
Thus, it is possible to classify this product as having high moisture.

Another evaluated rheological parameter was the elasticity of 
cream cheese, which is the tendency of the material to recover its 

Table 4. Kinetic parameters of acidification evaluated during the 
elaboration of cream cheese.

Formulations Vmax (x10-3 upH.min-1) T Vmax (h) pH Vmax

CC1 4.9 4.5 5.13
CC2 5.4 3.5 5.28
CC3 4.5 4.0 5.30
CC4 3.9 6.5 5.01
CC5 4.1 5.5 5.18
CC6 3.4 6.5 5.07
CC7 3.7 6.5 4.96

Vmax = maximum rate of acidification; T Vmax = time in hours to reach the maximum 
rate of acidification; pH Vmax = pH corresponding to the maximum rate of acidification.

Table 5. Results of the texture analysis of the cream cheese formulations 
at 1 day after manufacture.

Formulations Hardness (g) Adhesion (g·s) Elasticity (mm)
CC1 157.50 -122.11 2.32
CC2 292.70 -157.83 1.93
CC3 434.60 -187.26 1.10
CC4 304.50 -464.80 0.70
CC5 575.10 -577.12 0.61
CC6 311.50 -130.08 1.90
CC7 534.90 -245.73 1.03
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original shape after applied tension (Fox et al., 1998). The elasticity 
of cream cheese varied between 0.61 and 2.32 mm, and samples 
with lower lipid contents had lower values of elasticity.

3.3 Lactic acid bacteria counts of cream cheese formulations

Figure 1 shows the evolution of lactic acid bacteria counts 
present in cream cheese formulations over the 28 days of storage.

The lactic acid bacteria evaluated in the formulations of 
cream cheese tended to grow until the 14th day of storage, 
after which the number of viable cells decreased considerably. 
The L. acidophilus count ranged from 5.08 to 7.85 log CFU·g-1 on 
cream cheese per day after manufacture, and a decrease in the 
counts of this microorganism was observed in most formulations, 
which may have been related to antagonism induced by elevated 
S. thermophilus (Dave & Shah, 1997). This antagonism can be 
observed in Figure 1, in which most formulations have a higher 
number of viable cells for the starter culture (S. thermophilus) 
and, consequently, a lower count of probiotic microorganisms 
(B. lactis and L. acidophilus) during the period of analysis.

The B. lactis count varied from 4.32 to 7.48 log CFU·g-1 over 
28 days of storage, the maximum value being similar to that observed 
by Cardarelli et al. (2008) for their petit Suisse probiotic cheeses 
(7.40 to 7.69 log CFU·g-1). According to Slačanac et al. (2010), the 

milk includes minerals such as calcium, zinc and magnesium, 
which, like the high protein content, are important for the 
complex of enzymes involved in the fermentation of lactose, 
thus favoring the multiplication of bifidobacteria. This was 
evidenced in formulation CC3 (buffalo milk), which had the 
highest protein content due to the milk used in its elaboration and 
therefore presented the greatest multiplication of bifidobacteria 
at 28 days of storage.

For a food to be considered probiotic, the product must have 
a minimum concentration of viable microorganisms between 
108 and 109 CFU.g-1 (Brasil, 2002). Considering the counts of 
Lactobacillus acidophilus and Bifidobacterium lactis, two probiotic 
microorganisms present in the cream cheese composition, the 
developed product can be considered a functional food. At 14 days, 
CC4 and CC7 were the formulations that presented the highest 
microbial counts, and at 28 days of storage, the highest cellular 
concentrations were in the CC7 formulation, followed by CC1.

3.4 Sensory characteristics of cream cheese formulations

Table 6 presents the sensory evaluation of cream cheese 
formulations made with milk of different origins and at 1 day 
after manufacture.

Figure 1. Lactic acid bacteria count (log CFU·g-1) during the 28 days of storage of cream cheese formulations made from milk of different origins. 
(a) Lactobacillus acidophilus; (b) Bifidobacterium lactis; (c) Streptococcus thermophilus.

Table 6. Mean sensory results and acceptability indices of cream cheese samples made from milk of different origins and at 1 day after manufacture.

Attribute
Formulations

CC1 CC2 CC3 CC4 CC5 CC6 CC7
Appearance 7.32 ± 1.33a

[81.33]
7.10 ± 1.36a

[78.89]
7.06 ± 1.45a

[78.44]
7.16 ± 1.50a

[79.56]
7.08 ± 1.54a

[78.67]
6.64 ± 1.57b

[73.78]
7.20 ± 1.41a

[80.00]
Odor 7.12 ± 1.15a

[79.11]
6.94 ± 1.58a

[77.11]
7.04 ± 1.50a

[78.22]
6.98 ± 1.54a

[77.56]
6.78 ± 1.62a

[75.33]
6.54 ± 1.61a

[72.67]
7.10 ± 1.43a

[78.89]
Flavor 6.50 ± 1.91a

[72.22]
6.32 ± 1.92a

[70.22]
6.58 ± 1.87a

[73.11]
6.44 ± 2.16a

[71.56]
6.64 ± 1.73a

[73.78]
6.24 ± 1.65a

[70.01]
6.84 ± 1.89a

[76.00]
Texture 6.82 ± 1.65a

[75.78]
6.82 ± 1.45a

[75.78]
6.96 ± 1.55a

[77.33]
7.06 ± 1.78a

[78.44]
6.92 ± 1.65a

[76.89]
6.44 ± 1.74a

[71.56]
6.82 ± 1.72a

[75.78]
Overall Impression 7.04 ± 1.54a

[78.22]
6.90 ± 1.36a

[76.67]
6.94 ± 1.58a

[77.11]
6.92 ± 1.64a

[76.89]
6.90 ± 1.59a

[76.67]
6.62 ± 1.58a

[73.56]
7.06 ± 1.73a

[78.44]
Results are expressed as the mean of the scores ± standard deviation, followed by the acceptability index in brackets, represented as a percentage. Results in the same row with different 
superscript letters differ significantly (p ≤ 0.05) according to Tukey’s test.
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The results of the cream cheese sensory analysis were 
satisfactory, as the scores were higher than 6.00 and the AI ​​was 
above 70% for all formulations and attributes. For most of the 
evaluated parameters, despite the use of different types of milk 
in the cream cheese formulations, no significant differences were 
observed between the formulations, which may have been related 
to the lack of cream cheese consumption habit. The best score 
was given to the appearance of formulation CC1 (7.32), made 
only with cow milk. The lowest score was given to the taste of 
formulation CC6 (6.24), made with goat milk and buffalo milk. 
Of the evaluated attributes, appearance and odor had the highest 
mean scores across formulations.

The CC1 sample, made of cow milk (58%), and CC7, made of 
cow milk, goat milk and buffalo milk (60%), obtained the highest 
frequencies of positive intent to purchase (“would certainly buy” 
and “would possibly buy”), and 32% of respondents “would 
certainly buy” the CC7 sample. The best acceptability index for 
overall impression was also for the CC7 sample (78.44%), and 
its attributes obtained scores between 6.82 and 7.20. Similar 
results (6.23 to 7.72) were observed by Garcia et al. (2008) for 
the acceptability of cheese curds from buffalo, goat and cow milk.

4 Conclusions
The cream cheese formulation elaborated only with buffalo 

milk (CC3) presented higher values ​​of lipids, ashes, proteins, 
and water activity. There was an inverse relationship between the 
moisture and lipid contents of the samples. The acidity increased 
three times during the storage period of 28 days, and no formulation 
showed syneresis. Regarding the microbiological features, the 
evaluated microorganism showed development up to 14 days 
of storage, after which cell concentrations decreased. Regarding 
sensory analysis, all formulations were considered satisfactory, 
and the acceptability index was higher than 70% for all evaluated 
attributes of the seven formulations elaborated. Formulation 
CC1 had the best appearance. For the formulations CC1 and 
CC7, the purchase intent was higher, and the CC7 formulation 
presented better acceptability.
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