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Abstract — This article presents the results of research of the 

influence of the functional feed additive at basis of the 

Chankanay deposit’s zeolite to the intestinal microbiocenosis of 

broilers. Experiments were carried out from 2014 to 2015 at the 

vivarium of the Kazakh National Agrarian University. The 

objects of study were 40 chickens of "Smena-7" cross which 

were divided into two groups for 20 birds at the each. The first 

group chickens were fed by the basic diet and second group 

received the diet with adding 5% of feed additive. The research 

conducted for 42 days and it showed that functional feed additive 

had a positive effect on the broilers’ intestinal microbiocenosis, 

i.e. significantly decreased the total number of pathogenic 

bacteria and yeast, as well as elevated levels of lactobacillus and 

bifidobacteria. 
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I.  INTRODUCTION 

Poultry industry in Kazakhstan is currently one of the most 

developed sectors of the livestock production. 

According to the Kazakhstan official statistics in the 1st 

July 2013 the number of birds of all kinds was about 34.5 

million more than 60% of them were accounted in farms with 

appropriate material and technical base producing poultry 
products at the industrial scale [1], [2]. 

Currently, one of the main ways of increasing of 

productivity in the poultry industry is to find and use dietary 

supplements for feeding of birds. The high productivity of 

birds and animals, the maintenance of productive functions of 

the body, feed efficiency is now impossible without the 

inclusion into the diet of proper feed additives that provide the 

necessary level of nutrition [3]. 

In this regard the main trend of modern technology that 

improves feeding in poultry is finding, developing and 

implementing in the production of inexpensive, but effective 
feed additives [4].  

One of the most promising sources of trends is the use of 

feed additives as natural zeolites [5]. 

Studies to determine the effectiveness of the inclusion of 

certain types of zeolites in poultry feed, primarily 

clinoptilolites and heulandites were conducted in many 

research institutions. The obtained results led to the 

introduction of zeolites as additives in the diets of laying hens 

and broilers. The efficiency of the use of zeolites depends on 

the kind of the tuff, its chemical composition and particle size, 

dose, diet composition, the species and age of poultry [6]. 

Basically in feeding livestock and poultry are used three 

types of zeolites - clinoptilolite, mordenite and heulandites. 

However, the use of zeolites of some fields in low doses did 

not reveal their positive effects on the body of animals [7]. 

Functional feed additives promote active colonization of 

bifidobacteria and lactobacilli group at an earlier age and also 

normalize a digestion. Using a variety of biologically active 
feed additives could improve the intestinal microbiocenosis 

and digestion, it might to increase productivity of birds and 

reduce the cost of feed [8], [9]. 

The main goal of the research was to study the influence of 

functional feed additives based on Chankanay deposit’s 

zeolite into broilers intestine for the subject of 

microbiocenosis. 

II.  MATERIALS AND METHODS 

The experimental work was carried out in 2014 at the 

vivarium of the Kazakh National Agrarian University and at 

the Laboratory Antibacterial Biotechnology. The objects of 

study were 40 broiler chickens of “Smena-7” cross from 

“Allele-Agro” poultry farm’s hatchery. The birds were housed 

in cages. The housing conditions were compatible with the 

existing technological requirements. To conduct the study two 

groups of chickens - experimental and control - were formed 

(20 birds in each) on the principle of analogues. Feeding 

chickens included three - the start (1 - 14 days), growth (15 - 

28 days) and finishing (from 29 to 42 per day) - periods 
according instructions of the industrial poultry farm scheme 

“Allele-Agro” with commercial basic diet (BD). The chickens 

were allowed to have free access to feed and water. Chickens 

in the control group received the BD. Into BD of the 

experimental group was daily adding 5% of the functional 

feed additive based on zeolite from the first feeding day.  

The study scheme is presented below (Table I).  

 
TABLE I: STUDY SCHEME 

Indicators Starter  Growth  Finish  

Control group (BD) 300 g 400 g 500 g 

Experimental group  

(BD + 5% feed 

additive) 

285 g + 15 g 380 g + 20 g 475 g + 25 g 

 

Before feeding zeolite was grinded to particles size 0.5-3.0 

mm. Experiment’s scheme depended on the purpose of the 
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experiment and subsequently will be reflected in the 

description of the relevant research results. 

Microbiological tests were taken from the contents of small 

and large intestines of the randomly selected and killed five 

chickens in the each group at the first, 7th, 20th and 42nd days. 

Study of the intestinal microbiota was performed by 
quantitative group analysis. 

The intestinal tract was separated immediately after 

slaughter. The samples of intestine contents (1 g) were 

transferred under aseptic conditions and diluted with saline 

solution (1:10) for determination of specific quantitative 

microflora composition [10]. After dilution, 100 μl of each 

sample was planted onto the following media: Endo-agar for 

E. coli, Sabouraud-agar for fungi, MPA-agar for 

Streptococcus, Yolk-salt-agar for Staphylococcus, Vismut 

sulfite agar and Ploskirev agar for Salmonella and Shigella 

spp., Blaurokk-media for bifidobacteria and Lactobacillus 

spp. They were incubated at 37°C for 24 – 72 h. After the 
incubation the colonies on the culture media were counted and 

the numbers of viable colony forming units (CFU) per g were 

calculated. The identification was conducted according to 

Bergey’s Manual of Determinative Bacteriology [11] by 

morphological, cultural, physiological and biochemical 

properties of microorganisms. 

The significance of difference among the groups was 

determined by one-way analysis of variance (ANOVA) and t-

test. Differences were considered significant at p<0.01.  

The study was approved by the Local Ethical Committee of 

the Kazakh National Agrarian University, in accordance with 
the ethical standards of Principles of Animal Care. 

III. RESULTS AND DISCUSSION 

The results of the experiment showed that dynamics of 

formation of the whole microbiocenosis had some differences 

at chickens of the control and experimental groups. So, 

significant differences were revealed in the intensity of 

colonization of the intestinal biocenosis that was depending 

from the broilers’ age of the both groups (Figures 1, 2).  

 

Fig. 1. Status of intestinal microbiota of control group broiler chickens at 

different ages, log10 CFU/g 

 

In day-old chicks microflora consists mainly of Escherichia 

coli. Nevertheless, at the samples of seven days old chickens 

we observed the population of the intestinal bacteria included 

E.coli, lactic acid bacteria and bifidobacteria.  

The number of bifidobacteria in experimental group 

decreased with respect to the data of 7-day-old on 2.84 log10 
CFU/g (p<0.05) greater than that of the control counter parts. 

20 days-old chicks of the control group had significant 

decrease of the of lactobacilli number with 4.8 log10 CFU/g 

(p<0.01) to 1.34 log10 CFU/g (p<0.05) than in experimental 

group of chickens. 

So chickens of this age in the experimental group had 

active colonization of intestine by bifidobacteria and 

lactobacilli. It could be suggested that their growth suppressed 

E.coli, the amount of which was at the level 10.68 log10 

CFU/g (p<0.01). On the other hand it can be attributed the 

fact that the contents of the intestine there was an increase in 

the number of staphylococci in control group (4.6 log10 
CFU/g) than in the experimental group. 

The number of conditionally pathogenic enterobacteria in 

the control group was the first day 1.8 log10 CFU/g (p<0.01) 

and in the experimental group it was 1.1 log10 CFU/g 

(p<0.01). Yeast also goes to the down turn in samples from 

the experimental group compared to controls in all periods of 

growth of broiler chickens. 

It is known that the bacterial composition of the intestinal 

microflora of any kind of livestock and poultry is unstable. At 

the moment of hatching the intestine of chickens is sterile and 

after hatching it is being populated by environmental 
microorganisms [12]. Therefore, the providing for the rapid 

and valuable formation of microflora composition of the 

intestinal tract in nestlings is a main problem of healthy 

poultry production [13]. 

Every microorganism group in the intestinal tract performs 

its function. Bifidus bacteria generate organic acids and create 

unfavourable conditions for reproduction of pathogens [14]. 

Escherichia coli, being strict anaerobes, use oxygen and 

create favourable conditions for other bacteria, and secrete 

colicins, which inhibit the growth of pathogenic 

microorganisms [15]. 
 

 

 
Fig. 2. Status of intestinal microbiota of broiler chickens of the 

experimental group at different ages, log10 CFU/g 
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The composition of forage influences birds’ health and 

their resistance to pathogenic microflora [16], [17]. The 

intestinal microbial associations are substrate-specific and 

therefore they depend on nutrient presence in the occupation 

zone. It is known that the basic microorganisms for animals or 

birds are facultative and strict anaerobe bifidobacteria, 
Lactobacillus and lactate-fermentation bacteria, and 

Bacteroides [18] – [20].  

In poor hygienic conditions birds that were fed the poor 

quality food and had unbalanced feeding tend to have 

unbalanced intestinal microflora: the active propagation of 

pathogenic bacteria and repression of representatives of the 

"normal" microflora with all the following negative 

consequences [21], [22]. 

Under natural conditions, the establishment of microflora in 

the digestive tract of warm-blooded animals soon after birth is 

an inevitable process. However, despite the crucial role of the 

microflora in the life of the microorganism, today there is no 
uniform classification of it. Many researchers use the intestine 

fundamental criteria for the quantitative aspects of the 

microflora, dividing them into the main, and the concomitant 

residual. Therefore, the primary objective is further to ensure 

and maintain the gut microflora of poultry at its normal level 

[23]. 

Results of this research have found that the functional feed 

additive based on Chankanay deposit zeolite has a positive 

effect on the broilers’ intestinal microbiocenosis, reducing the 

content of yeast and staphylococci. The process of 

suppressing the pathogenic bacteria occurs apparently due to 
the fact that this feed additive possesses antibacterial 

properties. At the same time reducing background of 

pathogenic bacteria increased content of bifidobacteria and 

lactobacilli. Probably, this is due to the selective effect of the 

zeolite which has a special microstructure that can restrain 

pathogenic bacteria. 

IV. CONCLUSION 

From these above results, it can be concluded that 
Chankanay deposit’s zeolite dietary treatment of 5% by 

weight of the feed showed significant reduction in intestinal 

counts of E.coli and elevation in intestine Lactobacillus spp. 

and bifidobacteria counts of chickens compared to control 

group (p<0.05). So the feed additive will increase the amount 

of useful intestinal bacteria, and suppress the growth of the 

pathogenic microflora. 
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