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Introduction. The intestinal microbiocenosis is the most complex and important biotope of 
the body formed in the process of individual development.  
Material and methods. The study was conducted on groups of 20-25-day-old chicks. The 
first group was housed under standard vivarium conditions with artificially maintained op-
timal climatic parameters. The second group was raised in a rural homestead in the Kyiv 
region, on pasture with access to water, and fed twice daily with a blend of grains supple-
mented with kitchen wastes. Samples of chicken droppings (10 per group) were analyzed ac-
cording to current international ISO standards using certified nutrient media and equipment.  
Results. Escherichia coli, Klebsiella spp., Enterococcus spp. were isolated from 100% of sam-
ples from chickens kept in simulated conditions of an industrial poultry house, and Pseudo-
monas aeruginosa was isolated from 70% of samples. E. coli and Enterococcus spp. were iso-
lated from free-range chickens in 100% of cases. The analysis revealed that in pasture-raised 
chickens, Klebsiella spp. and P. aeruginosa were absent from the litter, with significantly 
higher levels of normal microflora (Enterococcus spp.).  
Conclusions. Backyard-raised chickens showed no pathogenic zoonotic bacteria, in contrast 
to those raised under controlled conditions with optimal climate and standard diets. 
 

Cuvinte-cheie: mi-
crofloră, pui, zoonoze, 
condiții de trai. 

RAPORTUL INDICATORILOR BACTERIENI LA PUII CRESCUȚI ÎN CONDIȚII INDUSTRI-
ALE ȘI LA PUII CRESCUȚI ÎN AER LIBER  
Introducere. Microbiocenoza intestinală, formată în procesul dezvoltării individuale, repre-
zintă cel mai complex și cel mai important biotop al organismului. 
Material și metode. Au fost formate două loturi de studiu, constituite din pui de 20-25 de 
zile. Primul grup a fost ținut în condiții standard de vivarium, cu asigurarea artificială a con-
dițiilor climatice optime. Al doilea grup a fost ținut într-o gospodărie sătească din regiunea 
Kiev, pe pășune, având acces liber la apă și la hrană (un amestec de cereale cu adaos de 
deșeuri de bucătărie) de două ori pe zi . Probele de excremente de pui (10 per grup) au fost 
analizate în conformitate cu standardele internaționale ISO actuale, folosind medii și echi-
pamente nutritive certificate. 
Rezultate. În probele recoltate de la puii care au fost ținuți în condiții simulate, într -un 
adăpost industrial de păsări, în proporție de 100% au fost izolate Escherichia coli, Klebsiella 
spp. și Enterococcus spp., iar Pseudomonas aeruginosa a fost identificată în 70% de probe. 
La puii crescuți în aer liber, E. coli și Enterococcus spp. au fost izolate, de asemenea, în 100% 
dintre cazuri. Analiza rezultatelor a arătat că în așternutul puilor ținuți „pe pășune” nu s-au 
depistat Klebsiella spp. și P. aeruginosa, determinându-se, în același timp, un conținut sem-
nificativ mai mare de reprezentanți ai microflorei normale (Enterococcus spp.). 
Concluzii. La găinile crescute în condiții de curte s-a constatat absența bacteriilor zoonotice 
cu potențial patogen, spre deosebire de puii ținuți în condiții climatice optime, asigurate ar-
tificial, cu o dietă standard. 
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INTRODUCTION

The gut microbiome plays a crucial role in various 
aspects of chicken physiology, including growth, 
feed conversion efficiency, immune system devel-
opment, homeostasis maintenance, metabolic 
regulation, and resistance to pathogens (1, 2, 3). 
Recent studies have highlighted the significant 
impact of environmental factors on the gut micro-
biota (4). 

During the formation of eggs in the oviduct and 
their passage through the reproductive tract, bac-
terial contamination can occur. Moreover, the em-
bryonic stage of chickens already harbors diverse 
microorganisms within their digestive tracts (5). 
The environment of incubation cabinets signifi-
cantly affects the formation of the microbioceno-
sis of the digestive tract of chickens. Furthermore, 
microbial contamination of eggshells serves as a 
potential source of bacteria for chickens, often oc-
curring immediately after laying due to contact 
with contaminated processing equipment (6, 7). 
The microbial composition introduced into the 
body post-hatching varies depending on numer-
ous factors, including production practices, hus-
bandry technologies, feeding systems, etc. (8). 

From the moment chickens hatch, their digestive 
tract becomes populated by a variety of environ-
mental microorganisms such as E. coli, bacteria 
from genera like Lactobacillus, Bacillus, Strepto-
coccus, Bifidobacterium, etc. (9). The composition 
of this intestinal microbiota is influenced by nu-
merous factors, including diet, climate, and envi-
ronmental conditions (10, 11), as well as other 
factors (12, 13). Considering the above, it is im-
portant to study how the housing environment 
impacts the species composition of poultry micro-
biota to optimize biosecurity protocols. 

Microbial populations vary significantly across 
different segments of birds' digestive systems. 
For instance, concentrations range from 103-104 
CFU/g in the stomach, 102-103 CFU/g in the glan-
dular and muscular stomachs, and 103 CFU/g in 
the duodenum. The most microorganisms are 
found in the end sections of the small intestines, 
cecum, and rectum, where it ranges from 107 to 
109 CFU/g, respectively. 

The findings from recent research (14, 15) sug-
gest that Lactobacillus spp., Bifidobacterium spp., 
Klebsiella pneumoniae, Klebsiella ozaenae, Esche-
richia coli, Escherichia fergusonii, Enterobacter 

aerogenes, Eubacterium spp., Pseudomonas aeru-
ginosa, Micrococcus luteus, Staphylococcus lentus , 
and Sarcina spp. are indicative of the body's ho-
meostasis in specific regions of the digestive tract. 

Lactobacillus spp. typically colonize the digestive 
tract (16, 17), inhabiting various regions from the 
oral cavity to the rectum. These bacteria produce 
lactase, lysozyme, lactic acid, hydrogen peroxide, 
and various antibiotic-like compounds (such as 
lactocidin, lactocin, reuterin, plantaricin, lactolin, 
acidophilin) that inhibit the growth of putrefac-
tive opportunistic microbes and pathogens caus-
ing acute intestinal infections. Upon interacting 
with enterocytes, they stimulate the bird's de-
fense mechanisms, maintain colon acidity at pH 
5.5-5.6, stimulate the phagocytic activity in neu-
trophils and macrophages, promote immuno-
globulin synthesis and interferon formation, and 
participate in proteolysis and lactose metabolism 
processes. 

Analysis of cecal microbiota using molecular ap-
proaches has identified bacterial populations of 
more than 600 species from more than 100 gen-
era. However, many of these bacteria remain un-
classified species or genera (18, 19). Previous re-
search (20) established gram-positive cocci, Clos-
tridium spp., E. coli, Lactobacillus spp., Streptococ-
cus spp., Acinetobacter and Acidobacteria which 
dominate the microbiota of the small intestine, 
while Bacteroides, whereas Bacteroides and Clos-
tridium predominate in the cecum (21). 

Maintaining a healthy gut is intricately linked to a 
balanced interaction between the immune system 
and the endogenous microbiota (22). A healthy 
avian intestine, as a rule, participates in the 
maintenance of intestinal homeostasis with the 
help of a complex network of cells and their se-
creted soluble products (23). The intestinal mi-
crobiota plays a crucial role in modulating the 
host's immune system, influencing organ devel-
opment, and regulating host metabolism (24). 
Mucosal immune responses to resident intestinal 
microbiota can distinguish commensal from path-
ogenic bacteria (25). Gut microbiota is also in-
volved in modulating B-cell response and immu-
noglobulin A (IgA) production. IgA plays an im-
portant role in regulating the composition of the 
intestinal microbiota through specific binding to 
bacterial epitopes. Thus, according to Aruwa C.E.  
et  al. (26),  maintaining  intestinal  health  is  para-
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mount for the efficient and sustainable function-
ing of the avian digestive tract. 

This study aimed to investigate the species com-
position of indicator opportunistic bacteria in the 
droppings of clinically healthy chickens that were 
kept under different environmental conditions. 
 

MATERIAL AND METHODS 

The study was carried out on groups of 20-25-
day-old chicks, which were kept in different con-
ditions. The first group of chickens (cross Cobb 
500) was raised within vivarium conditions in 
NUBIP of Ukraine, housed in a standard KR 108 
collapsible cage designed for laying hens and 
broilers that received a standard artificial diet un-
der optimal climatic conditions (30±3°C, humidity 
55±5%). 

The second group of chicks was raised in a home-
stead located in the village of Gatne, Fastiv dis-
trict, Kyiv region, within a free-range setting, hav-
ing unrestricted access to water, being fed a diet 
of home-grown wheat and corn, which were lo-
cally sourced, chopped, steamed, and supple-
mented with kitchen wastes. 

Throughout the study, all protocols adhered 
strictly to the guidelines outlined in EU Directive 
2010/63/EU concerning the ethical treatment of 
animals used for scientific research. 

Samples of chicken droppings (10 samples per 
group) from clinically healthy chickens were de-
livered in a thermal container at a temperature of 
2-8°C.  The research was conducted at the scien-
tific laboratory of the Faculty of Veterinary Medi-
cine using certified nutrient media and equip-
ment, in accordance with the following regulatory 
standards. 

Preparation of test samples, initial suspension 
and tenfold dilutions for microbiological exami-
nation was carried out in accordance with ISO 
6887-1:2017 "Microbiology of the food chain 
Preparation of test samples, initial suspension 
and decimal dilutions for microbiological exami-
nation Part 1: General rules for the preparation of 
the initial suspension and decimal dilutions". 

Isolation and determination of the most probable 
number (MPN) of enterobacteria, E. coli, 
Klebsiella spp., were carried out in accordance 
with ISO 21528-1:2017: Microbiology of the food 
chain – Horizontal method for the detection and 

enumeration of Enterobacteriaceae – Part 1: De-
tection of Enterobacteriaceae”. 

Isolation and determination of the most probable 
number (MPN) of enterococci was carried out in 
accordance with DSTU 8534:2015 "Food prod-
ucts. A method for detecting and determining the 
number of enterococci". 

The technique of the most likely number (MPN) 
involves the use of the MPN table with a 95% con-
fidence interval and the corresponding formula 
for calculating the number of microorganisms. 

Isolation and determination of P. aeruginosa was 
carried out in accordance with the "Methodologi-
cal recommendations. Detection and identifica-
tion of P. aeruginosa in environmental objects 
(food products, water, wastewater)". 

Isolation and identification of Salmonella spp. car-
ried out in accordance with ISO 6579-1:2017 "Mi-
crobiology of the food chain horizontal method 
for the detection, enumeration and serotyping of 
Salmonella part 1: detection of Salmonella spp.". 

Isolation and identification of Listeria spp./Lis-
teria monocytogenes was carried out in accord-
ance with ISO 11290-1:2017 "Microbiology of the 
food chain Horizontal method for the detection 
and enumeration of Listeria monocytogenes and 
of Listeria spp. Part 1: Detection method". 

Isolation and identification of Yersinia enterocolit-
ica was carried out in accordance with ISO 
10273:2017 "Microbiology of the food chain Hor-
izontal method for the detection of pathogenic 
Yersinia enterocolitica". 
 

RESULTS 

Based on bacteriological studies of samples ob-
tained from chicken groups 1 and 2, no Yersinia 
spp., Salmonella spp., or Listeria spp./Listeria 
monocytogenes were isolated. 

In group 2 samples, Enterococcus spp. and E. coli 
were isolated in 10 cultures each, while Klebsiella 
spp. and P. aeruginosa were not found in chicken 
litter samples from this group. 

Isolated cultures of E. coli are gram-negative mo-
tile rods, catalase-positive, oxidase-negative, fac-
ultative anaerobes that ferment glucose and lac-
tose with the formation of acid and gas. In the liq-
uid medium of meat peptone broth, daily cultures 
of E. coli formed a uniform turbidity with a small 
amount of white amorphous sediment that easily 
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broke up upon agitation. 

On dense meat peptone agar (MPA), E. coli cul-
tures formed S-shaped colonies measuring 2-4 
mm in diameter, appearing transparent, delicate, 
and grayish in color. On XLD agar (xylose-lysine 
deoxycholate agar) (HiMedia), E. coli colonies ex-
hibited a yellow coloration, with the surrounding 
medium changing from red to yellow. Addition-
ally, E. coli cultures formed blue colonies on Sal-
monella differential agar (M1078 Raj Hansa me-
dium) (HiMedia). 

E. coli cultures did not grow on the selective dif-
ferential diagnostic medium bismuth-sulfite agar 
M1031 (HiMedia). On the chromogenic medium 
HiCrome E. coli Agar M 12951 (HiMedia), isolated 
E. coli cultures formed distinct green colonies. E. 
coli cultures fermented glucose and lactose, pro-
ducing acid and gas; nitrates were not reduced to 
nitrites, H2S was not released; did not form urea; 
but did produce indole. 

Cultures of Klebsiella spp. are gram-negative non-
motile rods that form capsules. 16 – hourly colo-
nies of Klebsiella spp. on solid nutrient media – 
dome-shaped, 3-4 mm in diameter, with a mucous 
membrane, on meat peptone agar (MPA) they dis-
played a grayish-white color; on the Endo me-
dium, the colonies had a pale pink color; on XLD 
medium – colorless opaque colonies with yellow 
staining of the medium around the colonies. On 
HiCrome E. coli Agar M 12951 chromogenic me-
dium, selected Klebsiella spp. cultures formed 
transparent, colorless colonies. Klebsiella spp. in 
MPB formed a uniform turbidity of the medium 
with a stretchy mucous sediment and a film on the 
surface of the broth culture. They fermented glu-
cose, sucrose, and lactose; did not produce indole 
or hydrogen sulfide; reduced nitrates to nitrites; 
exhibited urease activity; and tested positive for 
lysine and negative for ornithine and phenylala-
nine. 

20 Enterococcus spp. cultures were isolated dur-
ing the studies of the material droppings samples. 
These gram-positive cocci or ovoids were faculta-
tive anaerobes, catalase-negative, and oxidase-
negative. They fermented glucose to produce acid 
without gas, hydrolyzed esculin, and lacked he-
molytic activity. 

Isolated cultures of P. aeruginosa are small homo-
geneous gram-negative rods (ovoids in appear-
ance, sized 1-5 x 0.5-1.0 microns). They exhibit a 
consistent turbidity in tryptone-soy  broth.  On ce- 

trimide agar, they form homogeneous yellow-
green, small S-shaped colonies. These bacteria do 
not produce hydrogen sulfide, do not reduce ni-
trates, and do not ferment lactose or sucrose. 
They are capable of producing pyocyanin and 
demonstrate β-hemolytic activity. 

The MPN of isolated groups of microorganisms 
was determined. In the first experimental group 
(tab. 1) E. coli, Klebsiella spp., Enterococcus spp. 
isolated from 10 chickens, whereas P. aeruginosa 
– from 7 chickens. 

The MPN index for E. coli in chickens of the first 
group (tab. 1) ranged between 4.6x105–>1.1x107 
colony-forming units (CFU) per gram of sample, 
with actual counts ranging from 9.0x104 to 
4.0x107 CFU/g at a 95% confidence level. The av-
erage MPN index for E. coli in the samples was 
1.0x107 CFU/g. 

For Klebsiella spp., the MPN index in the first ex-
perimental group (tab. 1) ranged from 2.4x105 to 
1.1x107 CFU/g, with actual counts ranging from 
4.0x104 to 4.0x107 CFU/g at a 95% confidence 
level. The average MPN index for Klebsiella spp. in 
the samples of chicken droppings was 8.0x106 
CFU/g. 

The MPN index for Enterococcus spp. (tab. 2) in 
the chicken droppings from the first group ranged 
from 2.4x102 to 1.1x105 CFU/g, with actual counts 
ranging from 4.0x10 to 4.0x105 CFU/g at a 95% 
confidence level. The average MPN index for En-
terococcus spp. in the samples was 1.8x104 CFU/g. 

In the case of P. aeruginosa (tab. 2), the MPN index 
in the litter samples from chickens of the first 
group ranged from 4.6x103 to 1.1x107 CFU/g, 
with actual counts ranging from 9.0x102 to 
4.0x107 CFU/g at a 95% confidence level. The av-
erage MPN index for P. aeruginosa was 1.6x106 

CFU/g. 

The analysis of the obtained data in Tables 1 and 
2 showed that the chicken droppings samples dif-
fered in terms of species composition of isolated 
indicator bacteria in chicken droppings (tab. 3). P. 
aeruginosa was isolated in 70% of the samples 
(samples 1, 4, 5, 6, 8, 9, 10). Given the pathogenic 
potential associated with this bacterium, the data 
were categorized into subgroups: A (samples 
without P. aeruginosa) and B (samples where this 
pathogen was isolated). 

Thus, in the samples of subgroup A (samples No. 
2, 3, 7), the values of MPN for E. coli in all samples 
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Table 1. Bacteriological examination results (according to the MPN indicator)  
of chicken droppings samples from group 1. 

Samples 
from 

chickens, no 

Indexes 

E. coli, (1)CFU Klebsiella spp., (1) CFU 

Availability 
E.coli, (2) MPN in 

1.0 g 

The actual number 

microorganisms per 
gram within the 95% 
confidence interval 

Availability 
Klebsiella spp., (2) 

MPN in 1.0 g 

The actual number 

microorganisms per gram 
within the 95% confi-

dence interval 

1 4.6х105 9.0х104-1.96х106 >1.1х107 - 

2 >1.1х107 - >1.1х107 - 

3 >1.1х107 - >1.1х107 - 

4 >1.1х107 - >1.1х107 - 

5 >1.1х107 - >1.1х107 - 

6 >1.1х107 - 2.4х105 4.0х104-9.9х105 

7 >1.1х107 - 2.4х105 4.0х104-9.9х105 

8 >1.1х107 - 2.4х106 4.0х105-9.9х106 

9 >1.1х107 - >1.1х107 - 

10 >1.1х107 - >1.1х107 - 

min-max 4.6х105->1.1х107 9.0х104->4.0х107 2.4х105->1.1х107 4.0х104->4.0х107 

Average 
value 

1.0х107 - 8.0х106 - 

Notes: (here and further): (1) CFU – colony-forming units; (2) MPN – most probable number. 
 

Table 2. Results of bacteriological examination (according to the MPN indicator)  
of chicken litter samples from group 1. 

Samples from 
chickens, No 

Indexes 

P. aeruginosa, (1) CFU Enterococcus spp., (1) CFU  

Availability P. ae-
ruginosa (2) MPN 

in 1.0 g 

The actual number 

microorganisms per gram 
within the 95% confidence 

interval 

Availability En-
terococcus spp. (2) 

MPN in 1.0 g 

The actual number 

microorganisms per 
gram within the 95% 
confidence interval 

1 1.5х104 3.0х103-3.8х104 4.6х103 9.0х102-1.96х104 

2 - - 2.4х102 40.0-990.0 

3 - - 1.1х104 2.0х103-4.0х104 

4 1.1х105 2.0х104-4.0х105 1.1х105 2.0х104-4.0х105 

5 >1.1х107 - 1.1х104 2.0х103-4.0х104 

6 2.4х104 4.0х103-9.9х104 2.4х104 4.0х103-9.9х104 

7 - - 4.6х103 9.0х102-1.96х104 

8 1.1х105 2.0х104-4.0х105 1.1х104 2.0х103-4.0х104 

9 4.6х103 9.0х102-1.96х104 1.1х103 200.0-4000.0 

10 1.1х104 2.0х103-4.0х104 2.4х103 4.0х102-9.9х103 

min-max 4.6х103>1.1х107 9.0х102->4.0х107 2.4х102-1.1х105 40.0-4.0х105 

Average value 1.6х106 - 1.8х104 
 

 

were within >1.1x107 CFU/g; indicator of MPN for 

Enterococcus spp. ranged between 2.4x102– 

1.1x104 CFU/g, the average value of the indicator 

was 5.3x103 CFU/g; indicators of NL for Klebsiella  

spp. ranged within 2.4x105–>1.1x107 CFU/g, the 
average value of the MPN indicator for Klebsiella 
spp. was 7.4x106 CFU/g. 

The content of the indicator bacteria in the sam- 
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ples of subgroup B was as follows: MPN indicator 
for E. coli ranged from >1.1x107 CFU/g, with an 
average of 9.5x106 CFU/g; the low-frequency in-
dicator for Klebsiella spp. ranged from 2.4x105 to 
>1.1x107 CFU/g, averaging 8.2x106 CFU/g; MPN 
indicator for Enterococcus spp. ranged from 
1.1x103 to 1.1x105 CFU/g, averaging 2.3x104 

CFU/g; MPN indicator for P. aeruginosa ranged 
from 4.6x103 to >1.1x107 CFU/g, averaging 
1.6x106 CFU/g (tab. 3). 

Thus, among the indicator microorganisms, in-
vestigated in animal droppings subgroups 1-A 
and 1-B, E. coli exhibited the highest concentra-
tion, which was slightly higher in subgroup 1-A 
than in subgroup 1-B. No significant difference in 
Klebsiella spp. counts was observed between the 
chicken droppings samples of these subgroups. 
However, Enterococcus spp. counts in subgroup 
1-B were consistently higher by 1 lg compared to 
subgroup 1-A. 

 

Table 3. The content of indicator bacteria in the chicken droppings from group 1. 

Indexes 
Value Result, (1) CFU/g 

group 1 А, n=3 group 1 В, n=7 

(2) MPN E. coli, (1) CFU/g 
D >1.1х107 >1.1х107 

M >1.1х107 9.5х106 

(2) MPN Klebsiellas spp., (1) CFU/g 
D 2.4х105->1.1х107 2.4х105->1.1х107 

M 7.4х106 8.2х106 

(2) MPN Enterococcus spp., (1) 
CFU/g 

D 2.4х102-1.1х104 1.1х103-1.1х105 

M 5.3х103 2.3х104 

(2) MPN P. aeruginosa., (1) CFU/g 
D - 4.6х103->1.1х107 

M - 1.6х106 

Notes (here and further): D – the range of MPN values in the group; M is the average value of MPN in the group.   
 

In bacteriological studies of group 2 chicken 
droppings from free-range settings (tab. 4), 
Klebsiella spp. and P. aeruginosa were not de-
tected, while E. coli cultures were isolated in 
100% of cases, along with Enterococcus spp. 

The most probable number (MPN) for E. coli in 
the samples studied ranged from 4.6x10² to 
4.6x10⁶ CFU/g, with the actual count of micro-
organisms ranging from 9.0x10¹ to 1.96x10⁷ 
CFU/g at the 95% confidence level. The average 
MPN value for E. coli was 1.4x10⁶ CFU/g.  

MPN indicator for Enterococcus spp. in samples 
of litter from chickens from 2 groups ranged 
from 1.1x10⁴ to >1.1x10⁹ CFU/g, with the actual 
count of microorganisms ranging from 2.0x10³ 
to >1.1x10⁹ CFU/g at the 95% confidence level. 
The average MPN value for Enterococcus spp. 
was 3.4x10⁸ CFU/g (tab. 4).  

In chickens from two groups, the MPN indicator 
for Enterococcus spp. and E. coli exceeded 90% 
of the studied samples: in one sample – by 1 lg 
(sample No. 9); in 6 samples – by 3 lg (samples 
No. 1, 2, 4, 6, 7, 8); in 2 samples – by 4 lg (sam-
ples No. 5, 10). One sample showed quantitative 
indicators within one titer (1.1-2.4x104 CFU/g). 

The analysis of the obtained results (tab. 5) 
showed that, E. coli, Klebsiellas spp., Enterococ-
cus spp. were isolated from 100% of the sam-
ples from chickens kept in simulated industrial 
poultry house conditions (the first group). 

Additionally, P. aeruginosa, an insidious causa-
tive agent of diseases in both chickens and hu-
mans, was isolated from 70% of these samples. 
E. coli and Enterococcus spp. were isolated from 
free-range chickens in 100% of cases. It should 
be noted that the isolated cultures exhibited cul-
tural, morphological, and biochemical charac-
teristics typical of their species, with no pheno-
typic signs of dissociation. In group 1 chickens, 
the average values of MPN indicators were as 
follows: E. coli – 1.0x107 CFU/g; Klebsiella spp. – 
8.0x106; Enterococcus spp. – 1.8x10 CFU/g; P. 
aeruginosa – 1.6x106 CFU/g, while in free-range 
chickens (group 2) the average value of MPN in-
dicator for E. coli was 1.4x106 CFU/g (i.e. lower 
by 1 lg); the average value of the MPN indicator 
for Enterococcus spp. – 3.4x108 CFU/g (i.e. 
higher by 4 lg). Notably, in free-range chickens, 
no potentially pathogenic Klebsiella spp. or P. 
aeruginosa were found; however, there was a 
significantly higher presence of Enterococcus 
spp., which is part of the normal intestinal mi-
croflora of chickens. 
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Table 4. Results of bacteriological examination (according to the MPN indicator)  
of chicken droppings samples from group 2. 

Samples from 
chickens, no 

Indexes 

E. coli, (1) CFU Enterococcus spp., (1) CFU 

Availability E. 
coli (2) MPN in 

1.0 g 

The actual number 

microorganisms per gram 
within the 95% confi-

dence interval 

Availability En-
terococcus spp. 
(2) MPN in 1.0 g 

The actual number 

microorganisms per gram 
within the 95% confi-

dence interval 

1 4.6х106 9.0х105-1.96х107 >1.1х109 - 

2 4.6х102 9.0х101-1.96х103 1.1х105 2.0х104-4.0х105 

3 2.4х104 4.0х103-9.9х104 1.1х104 2.0х103-4.0 х104 

4 4.6х106 9.0х105-1.96х107 >1.1х109 - 

5 4.6х104 9.0х103-1.96 х105 1.1х108 2.0х107-4.0х108 

6 4.6х106 9.0х105-1.96х107 >1.1х109 - 

7 4.6х103 9.0х102-1.96х104 1.1х106 2.0х105-4.0х106 

8 2.4х103 4.0х102-9.9х104 1.1х106 2.0х105-4.0х106 

9 2.4х104 4.0х103-9.9х104 4.6х105 9.0х104-1.96х106 

10 2.4х103 4.0х102-9.9х103 2.4х107 4.0х106-9.9х109 

min-max 4.6х102-4.6х106 9.0х101-1.96х107 1.1х104->1.1х109 2.0х103->1.1х109 

Average value 1.4х106 - 3.4х108 - 

 

Table 5. The content of indicator bacteria in the droppings of chickens from both groups, 1 and 2.  

Indexes 
Value Result, (1) CFU/g 

group 1 А, n=10 group 1 А, n=10 

(2) MPN E. coli, (1) CFU/g 
D 4.6х105->1.1х107 4.6х102-4.6х106 

M 1.0х107 1.4х106 

(2) MPN Klebsiellas spp., (1) 
CFU/g 

D 2.4х105->1.1х107 - 

M 8.0х106 - 

(2) MPN Enterococcus spp., (1) 
CFU/g 

D 2.4х102-1.1х105 2.0х103->1.1х109 

M 1.8х104 3.4х108 

(2) MPN P. aeruginosa, (1) CFU/g 
D 4.6х103->1.1х107 - 

M 1.6х106 - 

 

DISSCUTIONS 

This study focused on identifying differences in 
the content of indicator microorganisms. Accord-
ing to current concepts of risk assessment for 
habitats and ecosystems, various biological enti-
ties, including microorganisms (viruses, bacterio-
phages, bacteria, fungi), helminth eggs, micro-
scopic algae, and a range of protozoa, can be used  

as indicators. Currently, certain bacteria are used 
to assess the status of water bodies (27 – 31). The 
presence of indicator microorganisms in a spe-
cific ecological or biological niche may signal the 
presence of other pathogens (32 – 34). For exam-
ple, the bacteriophage Bacteroides fragilis has 
been proposed as a potential indicator of human  

 
viruses in the environment. 

Common coliforms, fecal coliforms, E. coli, and en-
terococci are more often used as indicators of an-
thropogenic pressure on sources of drinking wa-
ter.  

Additionally, assessing fecal contamination of 
surface and drinking water using groups of micro-
organisms is quite common., e.g. – Escherichia, 
Citrobacter, Enterobacter. The following should 
be identified among possible indicator bacteria:  
Pseudomonas aeruginosa, Klebsiella pneumonia, 
Mycobacterium tuberculosis, Streptococcus bovis, 
Naegleria fowleri, Legionella spp., Mycobacterium  
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spp., Aeromonas spp., Acanthamoeba spp., Staphy 
lococcus spp., Legionella spp., Salmonella spp., Shi-
gella spp., Clostridium spp., Legionella spp., Yer-
sinia spp., Сampylobacter spp., Listeria spp., yeast, 
etc. (35). 

Identifying these indicator microorganisms and 
determining their sources of spread is crucial for 
controlling the risks of disease outbreaks, partic-
ularly those of zoonotic origin. This goal can be 
achieved by determining the phenotypic charac-
teristics of the microorganisms or their genetic  
markers. 

In recent years, methods for quantitatively deter-
mining specific segments of DNA or RNA in the ge-
nome, such as PCR and next-generation sequenc-
ing (NGS), have been employed to identify genetic  

markers (36 – 40). The source of contamination is 
identified based on the analysis of genetic se-
quences unique to both the specific microorgan-
ism and the host organism from which it origi-
nates. 

Phenotypic characteristics of indicator microor-
ganisms are assessed using traditional bacterio-
logical methods. When performing these studies, 
the test for determining the most probable num-
ber of microorganisms (MPN, NCH) was used to 
detect not only the presence of certain genera of 
bacteria, but also to estimate their number (41). 
The results obtained regarding the presence of in-
dicator bacteria in chicken litter under different 
housing conditions support the significant influ-
ence of the macroorganism habitat on the micro-
biome's species composition (42 – 47). 

 
CONCLUSIONS 

1. The research results revealed a difference in the composition of indicator bacteria in chicken drop-
pings under various keeping conditions. Chickens raised in backyard settings showed no presence 
of zoonotic bacteria with pathogenic potential, compared to chickens kept under artificially con-
trolled optimal climatic conditions and fed on a standard diet.  

2. The obtained results provide the basis for an in-depth study of the microbiome in the digestive tract 
of chickens under different keeping conditions. Additionally, they aim to elucidate the mechanisms 
of microbiome formation and influence, with the goal of improving the technology for producing 
safe, high-quality poultry products in backyard farms and developing effective recommendations 
to ensure proper bioprotection levels for poultry maintained for personal consumption. 
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