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ABSTRACT 

 
The addition of enzyme-probiotic concentrate to the diet of dairy cows stimulated the activity of 

microorganisms involved in metabolic processes within the rumen. It has been found that nutrient digestion 
was more intensive when enzyme-probiotic concentrate at a dose of 150 g was added to the mixed cattle feed 
to supplement the basic diet. 
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INTRODUCTION 
 

The rumen of ruminants contains a large number of bacteria and protozoa involved in metabolic 
processes. The anatomical structure and conditions within the rumen almost perfectly suit the requirements 
for the life of microorganisms. According to different authors, the number of bacteria is on average 109-1010 
cells in 1g of rumen digesta [1-3]. Besides bacteria, various yeast, actinomycete and protozoa species perform 
feed digestion and synthesis of important organic compounds for animals in the rumen. There can be 3-4 
million infusoria in 1 ml [3-5].  
 

The main products of fermentation of fiber and other carbohydrates are butyric acid, carbonic acid 
and hydrogen. Many rumen bacteria, including cellulolytic bacteria, are involved in the conversion of starch. 
 

Bact. amylophilus, Bact. Ruminicola and some others were isolated from the rumen. Some infusoria 
species also take a great part in amylolysis. The main fermentation products are acetic acid, succinic acid, 
formic acid, carbon dioxide and in some cases hydrogen sulphide [6-8].  
 

Utilization of monosaccharides (glucose, fructose, xylose, etc.) that enter the rumen with feed and are 
mainly formed in the process of hydrolysis of polysaccharides is carried out mainly by rumen micro organisms 
[9].  
 

Accordingly, the purpose of our research was to study a set of actions for the prevention of imbalance 
in bacteria in the digestive tract of cattle by using enzyme-probiotic concentrate (EPC). 
 

MATERIALS AND METHODS 
 

The scientific and economic research on assessing the effectiveness of EPC in the diet of Black-and-
White dairy cows during days in milk was carried out in the integrated agricultural production company “Ural” 
in the Kukmor District in the Republic of Tatarstan. The animals were divided into four groups: a control group 
(n = 8) and three experimental groups (n = 24) taking into account their age, milk production and physiological 
state. The cows were kept in standard conditions, given standard feed and looked after by one staff. During 60 
days, the animals of the control group were fed the basic diet, the animals of the experimental groups were 
fed the basic diet to which EPC at a dose of 150 g, 200 g and 250 g, respectively, was added with mixed cattle 
feed. 
 

Table 1: The scheme of the experiment 
 

Group of animals Heads Experiment duration, days Diet 

Control group 8 60 BD 

Experimental group1 8 60 BD + EPC (150 g) 

Experimental group 2 8 60 BD + EPC (200 g) 

Experimental group 3 8 60 BD + EPC (250 g) 

 
Rumen digesta was taken from animals with oropharyngeal and nasopharyngeal probes. The 

quantitative composition of infusoria and microorganisms, mobility and pH of the medium were determined 
by standard methods [3]. 
 

Statistical processing of the results of the experiment was carried out with Student’s t-test. The data 
of the experiment are presented in Table 2. 
 

RESULTS OF THE RESEARCH 
 

It has been found that when 150 g and 200 g of EPC per head were added, the pH of the rumen 
decreased to 6.4 ± 0.24 and 6.4 ± 0.24, the initial value was 6.71 ± 0.06. Enzyme activity increased significantly 
in the second and third experimental groups, it was 3.36 ± 0.08 (p<0.05) and 3.5 ± 0.07 (p<0.05), respectively. 
When 250 g of EPC per head was added, the pH dropped to 6.33 ± 0.17 but enzyme activity grew to 3.5 
suggesting that a decrease in the pH of the rumen by several parts causes an increase in enzyme activity that 
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facilitates the establishment of symbiotic relations with microorganisms in the digestive tract.  
 

The use of EPC at a dose of 150 g per head caused a slight decrease in the total microbial number by 
0.3 CFU/g, however, the use of EPC at a dose of 200 g and 250 g increased that number to 10.13 ± 1.84 and 10, 

5 ± 0.61106 CFU/g, respectively. The number of bacilli decreased as much as possible when 150 g of EPC was 
added to the basic diet, making room for an increase in the number of yeast-like microorganisms to 10.46 ± 

1.4105CFU/g and cellulosolytic microorganisms to 94% which is the best result of all supplementary feeding. 
In the first experimental group, when 150 g of EPC was added, the number of infusoria that contribute to the 
conversion of starch increased. Inverse changes are less effective both economically and physiologically when 
the amount of EPC increased. 

 
Table 2: Results of the study 

 

Indicator Control group Experimental groups 

1 2 3 

рН 6.71±0.06 6.4±0.24 6.4±0.4 6.33±0.17 

Enzyme activity 3.16±0.04 3.36±0.1 3.36±0.08 3.5±0.07 

Total microbial number 106CFU/g 7.4±2.38 7.1±0.56 10.13±1.84 10.5 ± 0.61 

Bacilli106CFU/g 6.66±1.92 2.03±1.08 3.46±1.1 3.53±0.99 

Yeast-like 

microorganisms105CFU/g 

8.23±0.7 10.46±1.4 8.56±3.23 7.16±3.43 

Cellulosolytic microorganisms, % 85.6 ± 1.47 94±5.09 90±5.65 89±5.52 

The number of infusoria, unit 138134.3± 
21973.28 

209616± 
74119.27 

191462.3± 
73579.46 

175167± 
66610.6 

 
CONCLUSION 

 
The results of the research have shown that yeast-like and cellulosolytic microorganisms were active 

and fiber digestion was more intensive when 150 g of EPC was added than after giving feed without adding 
EPC and after adding EPC at a high dose. Throughout the experiment, in the experimental groups of cattle that 
received different doses of EPC, the digestion of tested nutrients was at a higher level. In the samples taken 
from the cows of the first experimental group that received EPC at a dose of 150g per head, the enzyme 
activity was lower than in all other experimental groups that, however, contributed to better results. The 
studies have shown that the use of EPC in the diet of cattle stimulates the activity of microorganisms that will 
improve the digestibility and absorption of not only fiber, but also other nutrients, due to the stabilizing effect 
on the acidity of the medium in the rumen. This, in turn, will improve metabolic processes and, ultimately, lead 
to an increase in the efficiency of feed. 
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