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Bio-yogurts are obtained from milk of various ruminant species (most often cow and goat) and 
are a rich source of a variety of valuable nutritional compounds and probiotic microorganisms. 
The objective of the study was to assess the quality of fermented goat’s and cow’s milk containing 
probiotic monocultures during refrigerated storage (5±1°C). Bio-yogurts  were produced from raw 
material obtained from Saanen goats and Holstein Friesian Black and White cows, both kept on the 
organics farms. Four experimental products were produced: two from goat’s milk: KBJ-L811 (with 
the YE-L811 yogurt starter culture and probiotics: L. acidophilus LA-5 and B. animalis subsp. lactis 
BB-12) and KBJ-X16 (the YC-X16 yogurt culture, LA-5 and BB-12) and two analogical cow’s milk 
variants: BJ-L811 and BJ-X16. The products underwent microbiological, physicochemical, textural 
and sensory evaluation. The study confirmed that the activity of yogurt and probiotic cultures in 
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goat’s and cow’s products was similar. In the case of yogurt cultures, their viability was min. 8 log 
(cfu/g). The count of probiotic bacteria was 7.7-8.4 log (cfu/g) for Bifidobacterium sp. and 5.9-7.4 log 
(cfu/g) for L. acidophilus. Although the yogurt cultures did not differ in their composition of bacteria 
species, the resulting products showed varied quality properties.

KEYWORDS: bio-yogurts / cow’s milk  / fermented milk  / goat’s milk /  
                                   monocultures / texture

The basic raw material for the dairy industry is primarily cow’s milk. In 
developed countries in Europe and North America more than 95% dairy products 
are made from cow’s milk. The situation is slightly different in the Mediterranean 
region, as well as Asia and North Africa, where rearing of small ruminants (sheep and 
goats) as well as processing of milk of these species is closely related to the tradition 
and culture of local communities [Thanh and Suksombat 2015, Miller and Lu 2019, 
FAO 2020]. Milk and dairy products are staple foods in the diet of modern consumers, 
which contributes to the dynamic development of the dairy market in the world 
[Strzałkowska et al. 209abc, Jóźwik et al. 2010ab, Miller and Lu 2019, FAO 2019, 
Willer and Lernoud 2019, Bórawski et al. 2020]. In recent years, there has been a 
growing interest in certified organic food, including dairy products, which is reflected 
in the increasing number of farms operating in this sector [Willer and Lernoud 2019]. 
The most common reason for buying organic products is that customers are convinced 
of their health benefits, i.e. lack of preservatives and artificial dyes, and they opt for 
healthy diet [Miller and Lu 2019].

Consumers are more and more willing to choose fermented milk beverages 
produced from milk obtained from certified organic farms. Bio-yoghurts that are 
part of the functional food trend deserve special attention. Apart from typical yogurt 
microflora (Lactobacillus delbrueckii ssp. Bulgaricus, Streptococcus thermophilus), 
bio-yogurts contain probiotic strains of bacteria from genera Lactobacillus or 
Bifidobacterium, which exhibit a beneficial effect on the body functions [Brodziak et 
al. 2018]. 

Bio-yoghurts are mainly made with cow’s milk, although more and more often 
they are also produced from goat’s milk, being a good source of many valuable 
nutrients, which helps to preserve and even increase its nutritional and dietary value 
[Hadadji and Bensoltane 2006, Costa, et al. 2016, Mituniewicz-Małek et al. 2017]. 
Numerous studies show that goat’s milk, compared to cow’s milk, contains significant 
amounts of taurine and is also characterized by a higher content of whey proteins 
and sulfur amino acids. Importantly, goat milk protein and fat are digested faster and 
easier, and its amino acids are better absorbed. The greater digestibility of fat, among 
other things, results from the higher content of low-molecular-weight fatty acids than 
in cow’s milk. The advantage of goat’s milk is also a slightly higher ash content, 
which makes it richer in terms of the amount of minerals and vitamins [Prosser et al. 
2021]. This is due to the fact that the diet of goats contains a more numerous group of 
plants than is the case with diet of cows [Miller and Lu 2019, Dopieralska et al. 2020]. 
The most decisive factor determining this is the production system [Król et al. 2020].

A. Mituniewicz-Małek et al.
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Therefore, the aim of the studies was to assess the survival of yoghurt and 
probiotic microflora in bio-yoghurts produced from raw material obtained from Black 
and White Holstein-Friesian cows and Saanian goats kept on certified organic farms 
and to assess their quality characteristics during the cold storage period.

Material and methods

Materials and bacterial cultures 

The experimental bio-yogurts were manufactured under laboratory conditions in a 
thermostat-equipped system. The raw material was cow’s and goat’s milk collected in 
organic farms in north-western Poland. In the production two traditional yogurt starter 
cultures (YC-X16 and YE-L811) and two probiotic monocultures of L. acidophilus 
LA-5 and B. animalis subsp. lactis BB-12 were used. All cultures were purchased 
from Chr. Hansen, Poland. Two variants of cow’s and goat’s milk bio-yogurts were 
prepared. The differentiating factor in these products was the type of yogurt culture, 
which according to the producer had the same qualitative composition (Streptococcus 
thermophilus and Lactobacillus delbrueckii ssp. bulgaricus); however, it differed in 
metabolic characteristics. 

Preparation of fermented milk samples and the experimental design

Both types of raw milk were separately pasteurized by the tank method (85°C/30 
min), cooled down to 42°C and inoculated with one of the previously activated 
yogurt started culture (YC-X16 or YE-L811, Chr. Hansen, Poland) and probiotic 
monocultures: L. acidophilus LA-5 and B. animalis subsp. lactis BB-12. The yogurt 
culture, the LA-5 culture and the BB-12 culture were mixed at a 1:1:1 ratio. Starter 
cultures for bio-yogurt production were activated by dissolving (at 0.6 g/1000 cm3) 
and pre-heating in sterile skimmed milk at 40oC for 4÷5 h (yogurt starter cultures) or 
37°C for 7÷8 h (probiotic starter cultures). The following four types of bio-yogurts 
were prepared:

– KBJ-X16 – bio-yogurt from goat’s milk with YC-X16, L. acidophilus LA-5 and 
B. animalis subsp. lactis BB-12;

– KBJ-L811 – bio-yogurt from goat’s milk with YE-L811, L. acidophilus A-5 and 
B. animalis subsp. lactis BB-12;

– BJ-X16 – bio-yogurt from cow’s milk with YC-X16, L. acidophilus LA-5  
and B. animalis subsp. lactis BB-12;

– BJ-L811 – bio-yogurt from cow’s milk with YE-L811, L. acidophilus LA-5  
and B. animalis subsp. lactis BB-12.

The incubation process was conducted at 42°C until firm curd was received. 
Consequently, products were cooled down to 5±°C and stored at this temperature for 
a period of 10 days. The total number of experimental products was 80 samples. For 
the analysis 10 samples of each bio-yogurt were randomly collected after 1 and 10 
days of refrigerated storage.

Probiotic monoculture in goat’s and cow’s bioyogurts
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Analysis of raw material

The analysis of milk included assessment of total protein and fat contents according 
to ISO 1871:2009 [ISO 1871:2009], as well as density, titratable acidity and active 
acidity according to ISO 2446:2008 [ISO 2446:2008]. In addition, the content of the 
other organochlorine compounds (α-HCH, β-HCH, γ-HCH, pp′-DDE, pp′-DDD, pp′-
DDT) was determined using the GC-MS method [Witczak et al. 2013].

Microbiological, physicochemical, textural and sensory analysis of bio-yoghurts

The experimental bio-yogurts were subjected to microbial, physicochemical, 
textural and sensory analyses. Microbial analysis included enumeration of yogurt 
bacteria by the pour plate method. The preparation of samples for microbial analysis 
and their decimal dilutions were made according to the recommendation of the PN-EN 
ISO 6887-5:2020-10 standard. The evaluation of L. delbrueckii subsp. bulgaricus and 
S. thermophilus was conducted in accordance with the ISO 7889:2003 standard. The 
enumeration of viable cells of probiotic bacteria L. acidophilus and Bifidobacterium 
sp. was performed according to the method of Süle et al. [2014]. Using the above-
mentioned methods, bacterial cultures were run at 1. and 10. storage days, which 
made it possible to estimate survivability of probiotic bacteria over time. Evaluated 
physicochemical characteristics included titratable acidity in °SH [Affane et al. 
2011], active acidity with the use of a pH-meter (CP-411 model) and acetaldehyde 
content [Lees and Jago 1969]. Texture profile analysis (TPA) was performed with 
the use of a computer-assisted TA.XT plus Texture Analyzer (Stable Micro Systems, 
England). The samples were penetrated with an aluminium cylindrical probe with a 
diameter of 20 mm to the depth of 25 mm. The test speed was 5 mm·s-1 and trigger 
force was 1 N [Miocinovic et al. 2016]. TPA analyzes such textural characteristics 
of products as hardness, adhesiveness, cohesiveness and gumminess. However, the 
study was limited to the analysis of the hardness, which according to the literature 
[Salvador and Fiszman 2004] is the crucial textural parameter of quality in fermented 
milk beverages. Sensory evaluation of the products was performed by the group of 6 
trained panellists in a laboratory free of foreign odours and included the assessment 
of appearance, taste, smell and consistency using a 5-point scoring method according 
to ISO 6658:2017. The panelists were asked to indicate how much they liked or 
disliked each sensory discriminant of the bio-yoghurt on a 5-point hedonic scale (5 
= like extremely; 1 = dislike extremely).  The samples used for the analyses were 
selected randomly. Each time the sensory analysis was performed by the same group 
of panelists. The results for each descriptor were added together and were expressed 
as an arithmetic mean.

Statistical analysis

Obtained results of microbial, physicochemical and rheological measurements 
underwent statistical evaluation. Using Shapiro-Wilk’s test, it was stated that all 
variables had a normal distribution. The analysis of variance was performed to 

A. Mituniewicz-Małek et al. 
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examine if two quality factors – bio-yogurt type and storage time, influenced the 
analyzsed quality properties. To check if bio-yogurt samples differed from another, 
mean values were compared by Student’s t-test with the Cochran-Cox adjustment. 
The significance level of all statistical analyses was P<0.05 [Szkolnicka et al. 2020]. 

Results and discussion

Raw material characterization

The composition and physicochemical characteristics of cow’s and goat’s milk 
used for bio-yogurts production (Tab. 1) were in compliance with findings presented 
by other authors [Costa et al. 2016, Vargas et al. 2008, Eissa et al. 2011, Gomes et al. 
2013].

Probiotic monoculture in goat’s and cow’s bioyogurts

 Table 1. Physicochemical characteristics (averages and standard deviations – in parenthesis) of 
milk for yogurt production 

 

Characteristics  Total protein 
content (%) 

 Fat (%)  Titratable 
acidity °(SH) 

 Active 
acidity (pH) 

 Density 
(g·cm-3) 

Goat’s milk  2.69 ( 0.1)  3.38 (0.03)  6.07 (0.30)  6.89 (0.09)  1.026 (0.0) 
Cow’s milk  3.26 (0.1)  4.60 (0.06)  6.90 (0.08)  6.73 (0.11)  1.031 (0.0) 

 
 

Survivability of probiotics and LAB

The count of S. thermophilus in all analyzed samples exceeded 8 log (cfu/g) 
during a 10-day storage period (Tab. 2). Statistical analysis revealed that survivability 
of these species was not influenced by either the type of milk, or the type of starter 
culture. However, after refrigerated storage a slight, but statistically significant 
decrease of viable cell counts was noted. Analogically, in the case of Lactobacillus it 
was found that the count of these yogurt bacteria depended only on the storage period. 

 Table 2. Number of live cells of starter culture bacteria [log cfu/g] (mean values and standard deviation, n = 4) 
 

Samples  Storage time 
(days) 

 S. thermophilus  Lactobacillus sp.  L. acidophilus  Bifidobacterium sp. 

KBJ-AX16  1  8.4a (0.3)   8.0a (0.5)   6.3a (0.4)   8.1a (0.3)  
 10  8.1b (0.3)   7.6b (0.1)   5.9b (0.3)   7.7b (0.5)  

BJ-AX16  1  8.8a (0.2)   8.3a (0.5)   7.0a (0.2)   8.4a (0.4) 
 10  8.3b (0.4)   7.8b (0.2)   6.1b (0.2)   8.2a (0.4)  

KBJ-BL811  1  8.7a (0.3)   8.2a (0.4)   7.0a (0.1)   8.1a (0.1) 
 10  8.5b (0.2)   7.7b (0.3)   6.6b (0.3)   7.7b (0.5)  

BJ-BL811  1  8.9a (0.2)   8.1a (0.4)   7.4a (0.5)   8.1a (0.5) 
 10  8.7b (0.2)   7.6b (0.2)   6.7b (0.1)   7.9a (0.4)  

p-values: 
sample 
storage time 
interactions 

    
0.8039 
0.0300 
0.9955 

  
0.0640 
0.0000 
0.6387 

  
0.9420 
0.0024 
0.8340 

  
0.0393 
0.5647 
0.0565 

 
abThe same letters within one column means there are no statistically significant differences between the compared 
numerical values (p<0.05). 
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From the initial level of 8.2 log cfu/g, after 10 days of storage at 5±1°C it decreased 
to 7.6-7.8 log cfu/g, regardless of the type of milk and starter culture. The viability of 
potentially probiotic strains L. acidophilus LA-5 and B. animalis subsp. lactis BB-12 
in experimental goat’s and cow’s  milk bio-yogurts ranged at similar levels. The count 
of L. acidophilus in products from both types of milk was significantly lower than in 
the case of typical yogurt bacteria species and directly after production ranged from 
6.3 to 7.4 log cfu/g. The count of viable cells of this species was significantly lower 
in bio-yogurt KBJ-AX16 than in the other samples. Furthermore, also in the case of 
that species, refrigerated storage contributed to the reduction of bacteria viability. The 
initial count of bifidobacteria amounted on average to 8.1 log cfu/g and did not depend 
on the type of milk and yogurt starter culture. After 10 days of storage a significant 
reduction of bifidobacteria survivability was observed only in products from goat’s 
milk.

Physicochemical characteristics 

Titratable acidity of experimental bio-yogurts made from goat’s milk ranged from 
25.60±0.40 to 33.73±0.46 °SH, while in the case of products from cow’s milk it fell 
within the range of 28.27±0.32 - 36.53±0.23 °SH. During a 10-day storage period, 
in all the analyzed variants of the product an increase of titratable acidity value was 
observed (Fig. 1). Statistical analysis revealed that this parameter was significantly 
(P<0.05) influenced by the type of used milk and starter culture. Beverages prepared 
from cow’s milk were characterized by a higher titratable acidity. However, on the 
first day of the storage period bio-yogurt KBJ-L811 made from goat’s milk with the 
use of the YE-L811 yogurt starter culture had  higher value of titratable acidity than 
the analogical product made from cow’s milk (BJ-L811). 

A. Mituniewicz-Małek et al. 

Fig. 1.Titratable acidity of bio-yoghurts from cow’s (BJ-L811, BJ-X16) and goat’s (KBJ-L811, KBJ-X16) 
milk during cooling storage. a,b,c,d  – different letters indicate statistically significant differences (p<0.05) 
between products at one storage day.
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Experimental bio-yogurts demonstrated a gradual reduction of pH value (Fig. 
2). Furthermore, it was found that goat’s milk products had a lower value of this 
parameter in comparison with cow’s milk products. The pH of goat’s and cow’s milk 
bio-yogurts varied respectively in the range from 4.19±0.01 to 4.56±0.06 and in the 
range from 4.50±0.03 to 4.99±0.06. 

Probiotic monoculture in goat’s and cow’s bioyogurts

Fig.2. pH of bio-yoghurts from cow’s (BJ-L811, BJ-X16) and goat’s (KBJ-L811, KBJ-X16) milk during 
cooling storage. a,b,c,d  – different letters indicate statistically significant differences (p<0.05) between 
products at one storage day.

Fig. 3. Acetaldehyde content in bio-yoghurts from cow’s (BJ-L811, BJ-X16) and goat’s (KBJ-L811, 
KBJ-X16) milk during cooling storage. a,b,c,d  – different letters indicate statistically significant 
differences (p<0.05) between products at one storage day.



470

One of the most important aroma compounds responsible for typical sensory 
properties of yogurt is acetaldehyde concentration [Xu et al. 2015]. The content of 
this compound in experimental bio-yogurts was found to be low and fell within the 
range of 0.104÷1.806 mg·dm-3 (Fig. 3). The beverages made from cow’s milk showed 
significantly higher acetaldehyde contents than goat’s milk products. After 1 day of 
storage the highest level of this aroma compound was quantified in the BJ-L811 sample 
made from cow’s milk and containing the YE-L811 starter culture. At the end of the 
storage period, the sample with the highest acetaldehyde content was BJ-X16, also 
made from cow’s milk, but containing a different starter culture, i.e. YC-X16. Analysis 
of the results regarding goat’s milk bio-yogurts showed that product KBJ-X16 had a 
higher acetaldehyde content than product KBJ- L811 during the whole storage period. 
Performed statistical evaluation confirmed that the type of yogurt starter culture was 
the factor which determined (P<0.05) the level of acetaldehyde in both cow’s and 
goat’s milk bio-yogurts. 

Texture analysis

In the texture profile analysis the following parameters were evaluated: hardness, 
adhesiveness, cohesiveness and gumminess. Nevertheless, only the hardness values 
were thoroughly analyzed in the study, which was due to the fact that this parameter 
influences other textural properties [Dmytrów 2012]. The hardness values of 
experimental beverages are presented in Figure 4. This study showed that bio-yogurts 
made from cow’s milk were characterised with significantly higher (P<0.05) hardness 
compared with bio-yogurts from goat’s milk. 

A. Mituniewicz-Małek et al. 

Fig. 4. Hardness of bio-yoghurts from cow’s (BJ-L811, BJ-X16) and goat’s (KBJ-L811, KBJ-X16) milk 
during cooling storage. a,b,c,d  – different letters indicate statistically significant differences (p<0.05) 
between products at one storage day.



471

Taking into account the type of starter culture, in the case of cow’s milk bio-yogurts 
products with the YC-X16 culture exhibited greater hardness (BJ-X16). In contrast, 
in the case of goat’s bio-yogurts the YE-L811 (KBJ-L811) culture resulted in greater 
hardness. Performed analyses allowed to state that another factor which determined the 
changes in beverages’ hardness was the time of refrigerated storage, which was also 
confirmed in other studies [Mituniewicz-Małek et al. 2013, Cheng et al. 2017].

Sensory evaluation

The results indicated that experimental bio-yogurts obtained from both goat’s and 
cow’s milk had desirable sensory characteristics throughout the 10-day refrigerated 
storage (Tab. 3). Taking into account products from cow’s milk, the highest notes 
(3.83÷5.0 points) were given to bio-yogurt BJ-X16 made from cow’s milk with the 
use of the YC-X16 yogurt starter culture as well as the LA-5 and BB-12 probiotic 
monocultures. This product was characterised by very good appearance without whey 
separation, a delicate, aromatic smell typical for fermented beverages and a mild 
taste. The consistency of this product was described as sticky and lumpy; however, 
after blending it was perceived positively. In the case of goat’s milk beverages, better 
sensory attributes were reported for  KBJ-X16 (3.67÷4.83 points), which production 
also involved the use of YC-X16, LA-5 and BB-12 starter cultures. This product was 
described as aromatic, with a slightly salty taste characteristic for goat’s milk, which 
became more distinct after 10 days of storage and its flavour was typical for fermented 
milk. The consistency was dense, plain and free of liquid separation; however, after 
blending the curd was evaluated as too loose, but creamy. Negligibly lower notes of 
sensory analysis (3.5÷4.67 points) of the other bio-yogurts made from both cow’s and 
goat’s milk containing the YE-L811 starter culture and the LA-5 and BB-12 probiotic 
monocultures (variants BJ-L811 and KBJ-L811) were connected with their more sour 
taste and respectively too dense and too loose consistency, although the syneresis also 
did not appear. 

Probiotic monoculture in goat’s and cow’s bioyogurts

 Table 3. Results of sensory evaluation (5-point scoring method) of bio-yogurts from cow’s and goat’s milk 
 

Product 

 Characteristics 
 appearance  taste  smell  consistency 
 time of storage (days) 
 1 10  1 10  1 10  1 10 

BJ-L811  4.67 (0.58) 4.67 (0.58)  3.67 (0.29) 3.67 (0.29)  3.83 (0.76) 4 (0)  4.33 (0.29) 4.5 (0.50) 
BJ-X16  5 (0) 5 (0)  3.83 (0.58) 3.83 (0.58)  4.5 (0.50) 4 (0)  4.83 (0.29) 4.67 (0.58) 
KBJ-L811  4.5 (0.5) 4.5 (0.5)  3.83 (0.58) 3.83 (0.58)  4.67 (0.29) 4 (0)  4.33 (0.29) 3.83 (0.29) 
KBJ-X16  4.83 (0.29) 4.83 (0.29)  3.67 (0.29) 3.67 (0.29)  4.67 (0.29) 4.17 (0.76)  4.67 (0.29) 3.67 (0.29) 

 
BJ-X16 – bio-yogurt from cow’s milk with yogurt culture YC-X16 and probiotic cultures LA-5 and BB-12; BJ-L811 – 
bio-yogurt from cow’s milk with yogurt culture YE-L811 and probiotic cultures LA-5 and BB-12; KBJ-X16 – bio-yogurt 
from goat’s milk with yogurt culture YC-X16 and probiotic cultures LA-5 and BB-12; KBJ-L811 – bio-yogurt from 
goat’s milk with yogurt culture YE-L811 and probiotic cultures LA-5 and BB-12. 
 
 The high probiotic bacteria survivability exceeding 106 cfu/g is considered as 
an important requirement, which should be met in order to achieve declared health 
benefits. This number of bacteria should be maintained from the production through 
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delivery system to the end of the shelf life of the product according to Codex Stan 243-
2003. Other authors reported variable viability of lactic acid bacteria and probiotic 
strains of L. acidophilus and bifidobacteria in fermented goat’s and cow’s milk. This 
changeability is most likely connected with fluctuations in milk’s composition and 
properties. The factors which especially affect bacteria viability include mineral 
compound contents, volatile fatty acid contents as well as protein composition 
[Shah et al. 1995, Gueimonde et al. 2004, Ziarno et al. 2011, Gomes et al. 2013, 
Mituniewicz-Małek et al. 2013, Mituniewicz-Małek et al. 2014, Mituniewicz-
Małek et al. 2017]. Moreover, the divergences which can be observed among the 
results obtained in different studies may be explained by the features of used bacteria 
species and/or strains and their sensitivity to the parameters applied in the production 
process such as temperature and time of fermentation, oxygenation and availability 
of nutrients [Kailasapathy et al. 2008, Ziarno et al. 2011]. Mituniewicz-Małek et 
al. [2014] proved that goat’s milk presents a good growth medium for probiotics 
L. acidophilus LA-5 and B. animalis subsp. lactis BB-12. The authors reported the 
viability of the above-mentioned bacteria strains at the level of 6 log cfu/g after 8 
weeks of refrigerated storage at 5°C. Very good survival ability of B. animalis and 
L. acidophilus in fermented products made from goat’s milk during their refrigerated 
storage (5-7°C for 10 days) was also stated by Kongo et al. [2006]. In the case of the 
changes in the count of bifidobacteria, the results obtained in this study are consistent 
with those found in works of other authors [Hadadji and Bensoltane 2006, da Silva et 
al. 2013]. Furthermore, the results related to L. acidophilus LA-5 find confirmation in 
another study on commercially produced or obtained in laboratory conditions yogurts 
[Li et al. 2006].

Among several physicochemical characteristics under study, the increase of 
titratable acidity during storage of goat’s and cow’s milk bio-yogurts was observed also 
in researches of other authors [Mituniewicz-Małek et al. 2013, Terpou et al. 2017, Turgut 
and Cakmakci 2017]. The literature suggests that post-acidification of fermented milk 
during refrigerated storage is caused by the metabolic activity of LAB, which despite 
being inhibited by low temperature, continues to occur [Baba et al. 2014]. Moreover, 
the decrease in pH value during storage of cow’s and goat’s milk bio-yogurts was 
confirmed in a number of studies [Guler-Akin and Akin 2007, SenakaRanadheera et 
al. 2012, Hrnjez et al. 2014, Turgut and Cakmakci 2017]. According to Kailasapathy 
et al. [2008], this phenomenon is due to the post-acidification process conducted by 
starter cultures of LAB and, as it is claimed by Hrnjez et al. [2014], may be connected 
with the increase of titratable acidity in fermented beverages. The pH of bio-yogurts 
was significantly (P<0.05) affected by the type of both milk and yogurt starter culture. 
Also the effect of storage period on the pH decrease in samples made from both types 
of milk was statistically significant (P<0.05). Current literature [Mituniewicz-Małek 
et al. 2015, Xu et al. 2015] also indicates statistically significant differences in the 
content of acetaldehyde in yogurts from cow’s and goat’s milk made with the use of 
different starter cultures.

A. Mituniewicz-Małek et al. 
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The textural properties are some of the most significant quality characteristics of 
fermented dairy beverages and they extensively determine consumer’s acceptability 
of the product [Cheng et al. 2017]. In regard to the hardness value of bio-yogurts, 
Miocinovic et al. [2016] in the study on goat’s and cow’s milk yogurts also noted a 
lower hardness value of the former goat’s yogurt. Herrero and Requena [2005] stated 
that differences in the hardness of cow’s and goat’s yogurts may result from different 
chemical composition of both raw materials. Goat’s milk is less abundant in casein 
than cow’s milk and contains very small amounts of αs1 casein or is even characterized 
by its lack. Furthermore, casein micelles of goat’s milk have a higher degree of 
dispersion. Apart from the type of milk, hardness of bio-yogurts was significantly 
affected by the type of yogurt starter culture used for their production, which finds 
confirmation in a study conducted by Zhang et al. [2016].

The higher sensory quality of fermented beverages from cow’s than goat’s milk 
reported in this manuscript is consistent with the results presented by Martín-Diana et 
al. [2003]. Moreover, at the end of storage period the sensory properties of analyzed 
bio-yogurts deteriorated. Numerous studies [Stratford 2006, Świątecka and Podsiadło 
2007, Kowal 2014] confirm that with a prolonged refrigerated storage period, food 
quality deteriorates gradually and this trend also applies to fermented milk. Gradual 
deterioration of sensory properties in fermented goat’s milk was stated also elsewhere 
[Mituniewicz-Małek et al. 2013, 2014, 2015, 2017] and it is due to the fact that during 
storage the goat’s aftertaste becomes more intensive, consistency is becoming looser 
and the curd is more susceptible for liquid phase separation. The study performed by 
Salih et al. [2017], which concerned refrigerated storage of cow’s milk yogurt, also 
indicated deterioration of sensory characteristics over the storage time connected with 
poorer consistency.

Conclusion 

Goat’s and cow’s milk bio-yogurts investigated in the study demonstrated 
desirable sensory properties during the analyzed storage period. The results showed 
that the survivability of yogurt and probiotic microflora was similar in products from 
both types of milk. In the case of Lactobacillus sp. and S. thermophilus, their count 
in all analyzed products exceeded 8 log (cfu/g) during 10-day refrigeration. Whereas 
the count of probiotic bacteria in bio-yogurts from both types of milk directly after 
production amounted to 6.1 log (cfu/g) for L. acidophilus and 8.1 log (cfu/g) for 
Bifidobacterium sp., after 10-day storage the count of probiotic bacteria declined to 
5.9 log (cfu/g) and 7.9 log (cfu/g), respectively. The study allows to conclude that 
physicochemical and rheological properties of cow’s and goat’s milk fermented 
beverages are significantly affected by the type of yogurt starter culture as well as the 
refrigerated storage time. However, the research should be regarded as preliminary.
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