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Abstract 

The aim of the proposed investigation was to establish the bacterial microflora present on poultry carcasses and eggs 

sold in the food network of the central agricultural market from Chisinau; especially, bacteria of the genus Salmonella 

spp. During the investigation was studied the type and number of bacterial colonies and was serotyped the bacteria of 

the genus Salmonella spp. At the same time was performed the sensitivity of the isolated microflora to some more 

frequently antibiotics used in poultry farms. The research samples were taken from refrigerated carcasses of broilers 

chikens and eggs from poultry farms from the republic. The investigation’s result confirmed the presence of an associated 

microflora with Srteptoccocus, Staphylococcus, E. Coli and bacteria of the genus Salmonella spp. in poultry carcasses 

and eggs of current consumption. From the total number of samples taken, in 12% of them was detected the bacteria of 

the genus Salmonella spp. The serotyping confirmed the presence of the following Salmonella spp. serotypes:  S. Infantis, 

S. Enteritidis and S. Typhimurium. The antibiotic resistance tests confirmed a low sensitivity of the isolated microflora 

to some of the most common antibiotics used in birds’ raising. The area of inhibition ranged from 8mm to 0 mm in most 

tested antibiotics; the most sensitive antibiotic proved to be florfinicol with a maximum inhibition area of 18 mm. The 

obtained results demonstrate the presence of some pathogenic serotypes of Salmonella spp. which can have a major risk 

for public health. 
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Introduction 
Chicken meat is one of the highest consumed meat across the globe. Global Livestock 

Counts report that there are almost 19 billion chickens in the world, making it the most common 
species of birds. Nowadays, worldwide, poultry meat occupies an important place in human 
nutrition due to its benefits in terms of biological components. Compared to meat produced by 
other domestic animals, poultry meat has varios advantageous aspects which will be further 
discussed. Chickens have a low body weight which allows to obtin fresh meat production in a short 
timeframe. Poultry meat and organs represent a rich source of mineral salts and vitamins. From 
biochemical aspect, this type of meat contains all the essential amino acids necessary for the human 
nutrition [7,10].   

However, there are also potential risks associated with the consumption of poultry meat 
because it can be contaminated with various conditionally pathogenic or pathogenic micro-
organisms. These micro-organisms may be present in the finished products, meat or eggs, 
following the contamination during the growing chain or slaughter, storage and marketing as well 
as during preparation. Compliance with all veterinary health rules, technological maintenance and 
feeding indices are the main criteria in maintaining the health of poultry flocks as well as reducing 
the risk of transmitting communicable diseases to humans, either through direct contact with 
poultry flocks or through contaminated poultry products (meat and eggs). Currently, more than 200 
diseases are included in the category of zoonoses of which over 60% are diseases with infectious 
etiology [2,6].   

Protecting poultry from contamination with unwanted microorganisms is an essential 
component of the poultry industry. The application of daily biosecurity procedures represent the 
best management practices on poultry farms as they contribute significantly to reduce the 
possibility of contacting zoonotic microbiological infections such as Salmonella and 
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Campylobacter, as well as other infectious diseases such as avian influenza, newcastle disease, 
Gumboro diseaseand et all [5,9].    

Taking a retrospective of bacterial diseases, in the group with a major risk to the poultry 
health, but especially to human health, bacteria of the genus Salmonella spp. represents up to 25% 
of foodborne infections causes in humans due to poultry contaminated with this genus of bacteria. 
Although it is known that there are currently about 2500 different Salmonella serotypes, only about 
200 serotypes are associated with foodborne infections in humans. Vertical transmission of 
Salmonella serotypes from breeding flocks to commercial poultry flocks was analyzed for two of 
the most important serotypes, Salmonella Enteritidis and Salmonella Typhimurium. However, 
recently, disimination of these two serotypes have been reduced in many countries due to the 
introduction of strict biosecurity measures, effective surveillance, but also because vaccinations 
has been introduced; which, usually causes some difficulties in serologic monitoring system of 
salmonellosis. General veterinary sanitary measures are a good start, but they may not be enough 
to completely eliminate the infection in most situations. Still, a major importance of avian 
salmonellosis is to prevent the contamination of poultry products with this type of bacteria through 
the prism of systematic bacteriological investigations on poultry meat and the exclusion of its 
penetration into the public alimentation [1,8].   

 

Objectives 

In this context, our scientific research activities have focused on monitoring the 
epidemiological situation of avian salmonellosis and contamination of poultry products with 
bacteria of the genus Salmonella spp. and establishing the presence and diversity of pathogenic 
serotypes of the genus Salmonella spp [3,4].   

 

Materials and methods 

Samples were taken from the carcasses of birds sold in the Central Agricultural Market of 
mun. Chisinau and from eggs for current consumption. In total, were collected 80 samples from 
the poultry carcasses and 40 from eggs of current consumption. The samples from the poultry 
carcasses were delivered from the following poultry units: “Valcovschii Iurii”, Ialoveni district, v. 
Dmbreni; GŢ “Marandici Serghei”, Teleneşti district, v. Mîndreşti; SRL “Dobrocolischii”, mun. 
Chisinau, v. Singera; GŢ “Goroşenco Angela”, Anenii Noi district, v. Chetrosu; SRL "Viamar", 
Teleneşti district, v. Mîndreşti; II ”Gachiuţa Elena, Ialoveni district, v. Ulmu; SRL ”Lutam Com”, 
SRL “Primantol Grup”, SRL “Genevis Grup”, SA “Floreni”, SRL “Margaritar Impex”, ÎI 
Poperecnaea Elena ”, SRL“ Procolnis ”. The examinations were performed in the laboratory of 
microbiology of the faculty of Veterinary Medicine, SAUM and in the laboratory of microbiology 
of the Animal Health and Welfare Department of the Republican Center for Veterinary Diagnosis. 
In laboratory conditions the inoculations were performed on culture media as: Nutrient agar, Endo 
Agar, Salmonella Shigella Agar (SSA), Sabouraud Dextrose Agar, Bismuth sulfite agar (BSA). 
The presence and morphological structure of bacterial colonies grown on culture mediaserved as 
monitoring indicators. Subsequently from the bacterial colonies were prepared smears that were 
stained using the Gram method and examined under a biological microscope, 10x100 objective. 
Serotyping of bacteria of the genus Salmonella spp. was performed in the Republican Center for 
Veterinary Diagnosis. 

The washes from the consumer eggs were taken from the units specialized in the eggs 
production and sold  in the Central Agricultural Market of mun. Chisinau, delivered from poultry 
companies as: SRL “Intervetcom”, Cimişliea district, SRL Redi Agro,  Donduşeni district, 
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v.Tîrnova, SRL Dant Agro, Ungheni district, v. Pîrliţa, SRL “Solar Nord”, Edineţ diastrict, 
v.Gordineşti, SRL Avicola Rişcani, v. Corlăteni, SRL Pasărea Silver ”, mun. Chisina, v. Ciorescu. 

 

Results  
The laboratory investigations were focused on the microbiological investigations done in 

order to determine the level of contamination of bird carcasses and eggs with the bacterial flora. 
These investigations were afterwards combined with the microscopic investigations to establish 
the identity and association of bacterial forms isolated from examinated samples, and performe 
antibiogamas of the isolated microflora to more common antibiotics used in birds grows. Some of 
the of laboratory research results are presented in figures 1-9. Figures 1-4 show some of the 
colonies of microorganisms that have predominantly grown on culture media. 

 

  
Fig. 1 Associated colonies of Strepto and 

Staphylococcus (the peptone agar medium) 
Fig. 2 E. Coli colonies on the Endo medium 

 
 

                                 
As a result of bacteriological investigations was established that from all samples taken 

from poultry carcasses and the current consumption eggshells the isolated microflora was 
associated with predominance of bacterial forms as E. coli, Salmonella spp., Streptococcus and 
Staphylococcus. Figure 1 shows the colonies of Streptococcus and Staphylococcus that have a 
round or oval shape, white-gray color, placed separately or in piles, being spread over the entire 
surface of the Petri dish, with predominantly central localisation. Their number ranged from 105 
to 215 colonies. An intensive growth of E. coli colonies was present simultaneously in all samples 
examined (Fig. 2), the color of the colonies varying from red with intensity up to burgundy, with 
metallic luster, placed on the entire surface of the Petri dish, numerically they constituted from 78 
to 155 colonies. 

 
 
 
 
 
 
 
 



Lucrări Ştiinţifice Seria Medicină Veterinară, 63 (1) / 2020, USAMV Iaşi 

 

36 

 

  
Fig. 3 Colonies of Salmonella spp. 
on the SSA medium (pure culture) 

Fig. 4 Colonies of Salmonella spp. on the 
BSA medium 

 
In the examined samples Salmonella spp. colonies increased from moderate to intensive 

growth. Some of the results of Salmonella spp. colonies are shown in Figures 3 and 4. On the 
Salmonella Sigiella Agar medium, Salmonella spp. colonies have a dark brown color, with a more 
intense center and a lighter periphery, placed evenly on the surface of the Petri dishes, with a 
numerical variation from 168 to 374 colonies. 

At the same time, were prepared the smears from the colonies of microorganisms and 
examined under a biological microscope. The results of this study are shown on figures 5-8. Figure 
5 and 6 show bacterial forms as Streptococcus and Staphylococcus isolated from the eggshells and 
from chicken carcasses. They were dispersed almost uniformly throughout the microscope field, 
placed in a chain, separated one by one, in groups of two or in piles in different shapes, having a 
spherical shape and blue color. 

 

  
Fig.5 Streptococcus and Staphylococcus 

(colonies on nutrient agar, ob. 10x80) 
 

 

 

 

Fig. 6 Salmonella spp (colonies on the 
medium SSA, ob. 10x80) 
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Fig.7 Forms of Streptococcus, Salmonella 

spp.,  (colonies on SSA medium, ob. 10x80) 
Fig. 8 Fungal and yeasts (colonies on E.coli, 

Sabouraud Dextrose Agar, ob. 10x80) 
 

                             
When the smears were prepared from microbial colonies wich have grown on the 

Salmonella Shigella agar environment (Fig. 6), the microorganism colonies were associated  with 
bacteria of the genus Salmonella spp., E coli, which was shaped like sticks, with pink color and 
oval form. Figure 7 and 8 show some forms of fungi and yeasts in association with Streptococcus 

bacteria. In this case, the smears were prepared from the colonies that have grown on the SSA and 
Sabouraud Dextroze Agar. 

Microbiological investigations performed on poultry carcasses and eggs sold in the Central 
Agricultural Market of mun. Chisinau show that from the total number of samples taken, 12% of 
the samples demonstarte the presence of colonies of Salmonella spp. Serotyping of Salmonella spp. 
cultures confirmed the predominant presence of serotypes S. Infantis, S. Enteritidis, S. 

Typhimurium. 
Subsequently, the isolated bacterial flora was tested for sensitivity to some antibiotics that 

are more commonly used in poultry farming. 
 

a  b 
Fig. 9 a) and b) Antibiogram (area of inhibition of microorganism colony growth) 
 
As a result of this study has been established  a moderate sensitivity of the isolated 

microflora to some antibiotics that have the following parameters: Eurosol 5mg - 4 mm, Florfenicol 
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30mg - 18 mm, Oxytetracycline 30mg - 8mm, Genta plus 10mg - 3mm, Tilmivap 15mg - 0 mm. 
The results of this study is represented in figures 9 a) and b. The most sensitive antibiotic against 
the isolated microflora proved to be Florfinicol, where the inhibition zone of bacterial colonies was 
18 mm, and the lowest action was obtained using Tilmivap having an index of 0 mm. 

 

Conclusions 

1. The results of the research demonstrate the presence of pathogenic serotypes of Salmonella 

spp. in poultry products; therefore, confirming the existence of risks of contamination of 
poultry products at some stages of production, processing or marketing, which thus favors the 
occurrence of toxin infections in humans. 
2. The bacteriological investigations of poultry carcasses and eggs of current consumption 
indicate the presence of an associated microflora which was represented by bacterial forms as: 
Srteptococcus, Stafilococcus, E. Coli  and bacteria from genus  Salmonella spp. 
3. From the total number of examined samples, in 12% of them was isolated the bacteria of 
genus Salmonella spp. and the serotiping procedure confirmed  the presence of  serotipes as: 
S. Infantis, S. Enteritidis and S. Typhimurium. 

4. The bacterial forms isolated from the poultry carcasses as well as the common consumption 
eggs have shown a reduced sensitivity to some antibiotics commonly used in poultry grows, 
however a higher sensitivity was determined using Florfinicol which demonstrated  a 
maximum inhibition area of 18 mm. 

 

References 
1. Afshari, A., Baratpour, A., Khanzade, S., Jamshidi, A. Salmonella Enteritidis 

and Salmonella Typhimorium identification in poultry carcasses. Iran J Microbiol. 2018 Feb;10(1):45-50. 
2. Chih Hsien, Linab Jing Fang, HuangcYu, Fen Sunc. Analysis of Salmonella Contamination in Poultry 

Meat at Various Retailing, Different Storage Temperatures and Carcass Cuts.  International Journal of 
Poultry Science,  2016, vol. 15, p. 111-120.  

3. De Knegt L.V, Pires S.M, Hald T. Attributing foodborne salmonellosis in humans to animal reservoirs in 
the European Union using a multi-country stochastic model. Epidemiol Infect .2015, 143: p.1175–1186.  

4. Hafiz NidaUllah, A.K. Mohd Omar, Ahmad Rosma, Nurul Huda and Saima Sohni. Detection of chicken 
carcasses contaminated with Salmonella enterica serovar in the abattoir environment of Taiwan. 
International Journal of Food Microbiology, 2020, Vol. 325, p. 864- 875. 

5. Jones DR, Cox NA, Guard J, Fedorka-Cray PJ, Buhr RJ, Gast RK, et al. Microbiological impact of three 
commercial laying hen housing systems. Poult. Sci., 2015,  94: p.544–551.    

6. Mezali L, Mebkhout F, Nouichi S, Boudjellaba S, Hamdi TM. Serotype diversity and slaughterhouse-level 
risk factors related to Salmonella contamination on poultry carcasses in Algiers. .J Infect Dev Ctries. 
2019 May 31;13(5):384-393. doi: 10.3855/jidc.10450.PMID: 32053507  

7. Nidaullah H, Abirami N, Shamila-Syuhada AK, Chuah LO, Nurul H, Tan TP, Abidin FWZ, Rusul 
G Prevalence of Salmonella in poultry processing environments in wet markets in Penang and Perlis, 
Malaysia. .Vet World. 2017 Mar;10(3):286-292. doi: 10.14202/vetworld.2017.286-292.  

8. Prudence Mpundu, Allan Rabson Mbewe, John Bwalya Muma, Jessy Zgambo,  Musso Munyeme. 
Evaluation of Bacterial Contamination in Dressed Chickens in Lusaka Abattoirs. Front. Public Health,  
2019 | https://doi.org/10.3389/fpubh.2019.00019. 

9. Sexton TY, Geornaras I, Belk KE, Bunning M, Martin JN. Salmonella Contamination in Broiler Synovial 
Fluid: Are We Missing a Potential Reservoir. .J Food Prot. 2018 Sep;81(9):1425-1431. doi: 10.4315/0362-
028X.JFP-17-431. 

10. Webber B, Borges KA, Furian TQ, Rizzo NN, Tondo EC, Santos LRD, Rodrigues LB, Nascimento VPD. 
Detection of virulence genes in Salmonella Heidelberg isolated from chicken carcasses. Rev Inst Med 
Trop Sao Paulo. 2019 Jul 22;61:e36. doi: 10.1590/S1678- 9946201961036.PMID: 31340248  

11. Williams S.M, Dufour-Zavala L, Jackwood M.W, et al. A Laboratory Manual for the Isolation and 
Identification of Avian Pathogens. Jacksonville, FL: American Association of Avian Pathologists. 2016,  
p. 103–112.  

 


