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Тhe results of our study showed statistically significant differences in Salmonella presence 

between BAFASAL® treated and control group of broilers exposed to the same level of Salmonella 

contaminated bedding. This data suggest that the BAFASAL® feed additive is very efficient in 

preventing and reduction of Salmonella occurrence in gastrointestinal tract of chickens and may be 

applied against Salmonella infections in poultry.  

 The feed additive BAFASAL® developed by the company is a bacteriophage preparation with 

high specificity towards Salmonella serovars, including Enteritidis, Typhi, Paratyphi, Typhimurium, 

Branderburg, Hadar. It is intended for use as a feed additive for broiler chickens. A carefully selected 

mixture of three bacteriophages applied as feed additive for poultry specifically limits growth of 

pathogenic Salmonella spp. strains that cause salmonellosis in humans, the second most frequently 

reported zoonosis. Application of a suitable composition of bacteriophages ensures that the product 

meets all safety standards required by a feed additive. This new and innovative product based on 

natural components of the ecosystem will not affect negatively organisms other than bacteria and 

will not be retained in the organism when Salmonella spp. strains are not present. BAFASAL® is an 

answer to the challenge of salmonellosis in poultry for the sector of livestock production. The 

preparation is capable of replacing antibiotics and helps to hamper the spread of Salmonella 

infections among farming animals. 
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Bacteriophages, or bacterial viruses, are natural antibacterial agents able to control bacterial 

populations by the induction of bacterial lysis (Klumpp et al., Wittebole). Bacteriophages are 

ubiquitous and probably recognize all bacterial species, therefore, potentially can be applied against 

bacterial infections (Inal et al., 2003). 

The concept of the use of bacteriophages in the treatment of bacterial infections is not new, 

however, it is still not resolved due to regulatory frameworks and technological problems. Recently, 

interest in the use of bacteriophage therapy arose in the context of the increasing problem of 

appearance of antibiotic-resistant bacteria (Inal et al., 2003). In addition, EU legislation on animal 

nutrition bans the use of antibiotics for growth promotion in animal feed. 

There are a few important advantages of using therapeutic phages compared with antibiotics 

including their replication only in targeted bacteria as long as those bacterіa are present, mutations at 

a higher rate than bacteria and thereby fast response to phage-resistant bacteria, relatively low costs 

of bacteriophage therapy compared to developing a new antibiotic and the lack of side effects caused 

by phages and their products (Atterbury et al., 2007,  Bhardwaj et al., 2014).  

Over the last few years, a number of companies and researchers in the world have begun 

investing in phage technology (Hanlon et al., 2007). Proteon Pharmaceuticals also focuses on the use 

of bacteriophage-based technologies and their application in the study of infectious diseases in 

animals. The feed additive BAFASAL® developed by the company is a bacteriophage preparation 

with high specificity towards Salmonella serovars, including Enteritidis, Typhi, Paratyphi, 

Typhimurium, Branderburg, Hadar. It is intended for use as a feed additive for broiler chickens. A 
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carefully selected mixture of three bacteriophages applied as feed additive for poultry specifically 

limits growth of pathogenic Salmonella spp. strains that cause salmonellosis in humans, the second 

most frequently reported zoonosis. Application of a suitable composition of bacteriophages ensures 

that the product meets all safety standards required by a feed additive. This new and innovative 

product based on natural components of the ecosystem will not affect negatively organisms other than 

bacteria and will not be retained in the organism when Salmonella spp. strains are not present. 

BAFASAL® is an answer to the challenge of salmonellosis in poultry for the sector of livestock 

production. The preparation is capable of replacing antibiotics and helps to hamper the spread of 

Salmonella infections among farming animals. While currently available on the market antibiotic 

substitutes are based on substances which, similarly to e.g. organic acids, are capable of unspecific 

modulation of bacterial flora and to some extent can hinder growth of undesirable microorganisms, 

the bacteriophage agent will guarantee selective limitation of only pathogenic Salmonella spp. strains. 

The major aim of this study was to assess the efficacy of bacteriophage preparation 

BAFASAL® in broiler chickens experimentally infected with Salmonella spp. strains. We have also 

shown the analysis of genomic DNA sequences for all three bacteriophages contained in the additive. 

Materials and Methods. Composition of the feed additive . 

BAFASAL® is a zoo-technical additive consisting of three bacteriophages (3sent1, 8sent65, 

and 8sent1748) mixed in equal concentration (1:1:1). The final concentration of bacteriophages in the 

preparation is 108 PFU/ml. The bacteriophages were re-suspended in sterile distilled water with PBS 

buffer (no more than 9%) and YES medium (no more than 1%). Each bacteriophage was characterized 

by its unique restriction profile. 

Conditions for use. The additive was used in drinking water for chickens for fattening at a 

minimum recommended dose of 2 x 106 PFU per one chicken.  

Host strain. The production strain is Salmonella enterica serovar Enteritidis 65/S/10 

deposited in The Polish Collection of Microorganisms, located at the Institute of Immunology and 

Experimental Therapy in Wrocław. The producing bacterial strain has been selected based on the 

biochemical and molecular characterization and genome sequence. It has been shown to be 

genetically stable. It does not carry conjugative plasmids. Its susceptibility to antibiotics was checked 

and the strain was found to be susceptible to Amikacin, Ampicillin, Cefazolin, Gentamicin, 

Tetracycline, Ticarcillin, Trimethoprim and Tobramycin. The strain does not produce enterotoxins 

and is free of antibiotic activity as incapable of producing antibiotic substances that are relevant as 

antibiotics in humans and animals. The host strain is not present in the final product. 

Experimental treatments. Two hundred and twenty male chicks were distributed at random 

into clean, disinfected room of 3 pens/treatments: 2 of 88 and 1 of 44 birds/pen. Birds were identified 

by wing-tag & pen number and routinely not vaccinated. On day 5th 50% of chickens from 2 pens (pens 

of 88 birds) were exposed to direct contact with Salmonella by placement on the Salmonella infected 

bedding for 24 hours. After exposure, chickens were placed back to their original pens. BAFASAL® was 

administered in bell drinkers.  
Table 1  

Description of experimental groups 

 

Label 
Number of 

broilers 
Description 

1 (NSNB) 44 Birds were not given BAFASAL® and were not exposed to contaminated bedding. 

2 (SNB) 88 
Birds were not given BAFASAL® and were exposed to contaminated bedding (44 

birds were exposed and 44 were not). 

3 (SB) 88 

Birds were given phage cocktail (BAFASAL® ) at concentration 5x107PFU/ml 

(measured for S. Enteritidis) and were exposed to contaminated bedding (44 birds 

were exposed and 44 were not). 

After drinking BAFASAL®, water was available ad libitum from waterworks. In other groups 

water was available ad libitum from waterworks during the whole experiment. The description of 
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experimental groups was shown in table 1. At day 34th broilers were slaughtered and muscles and 

intestines examined for the presence of Salmonella.  

Determination of the most probable number of Salmonella bacilli. 

Salmonella presence in cloacal swabs performed at selected days of experiment was 

determined using MPN methods as described in the ISO/TS 6579-2 - Method for detection and 

enumeration of Salmonella. Briefly, each swab was incubated for 40 min at 140 rpm with 6 ml of 

buffered peptone water (BPW). 1.5 ml of BPW incubated with swabs was poured in triplicates into 

24-well plates. 0.5 ml of each sample was transferred into subsequent wells containing 2 ml of BPW, 

giving a 5-fold dilution, and well mixed. This step was repeated 7 times. Plates were incubated at 

37°C for 18 h ± 2 h. 20 μl of BPW culture were transferred to the margin of the corresponding well, 

on the surface of the Rappaport-Vassiliadis medium with agar and novobiocin (MSRV) and incubated 

at 41.5°C for 24 h ± 3 h. Suspect cultures from MSRV wells will be subcultured onto xylose lysine 

deoxycholate (XLD) for confirmation of Salmonella presence (Salmonella colonies turn black) and 

incubated at 37°C for 24 h ± 3 h. Number of Salmonella positive cultures in each series was recorded 

and MPN value was calculated using MPN calculation program. When all samples in all series were 

Salmonella-negative MPN was assumed to be 0, when all samples were Salmonella-positive MPN 

was >2600 but for further calculations it was assumed to be 2600. Presence of Salmonella in intestines 

and muscles was determined using the same method as described above but 10-fold dilution series. 

When all samples were Salmonella-positive MPN was >55000 but for further calculations it was 

assumed to be 55000. The group NSNB was not analyzed. 

Statistics 

The significance of difference in frequency of Salmonella positive samples in different 

experimental groups was analyzed using two-tailed binomial test. 

Genetic analysis of BAFASAL® components 

DNA extraction  

The genomic DNA was extracted from each bacteriophage strain. The isolation of genetic 

material was carried out using a modified technique by Su et al. (1998). For DNA isolation, the phages 

were propagated in LB broth (1% tryptone (BioShop), 0.5% yeast extract (BioShop), 1% NaCl 

(POCH), pH 7.0). To 1 ml of phage lysate containing at least 107 PFU, 2 µl of DNase I (Fermentas) 

was added and incubated at 37°C for 30 min. Next, 2M ZnCl2 (1:50 v/v) was added and incubated at 

37°C for 5 min., then centrifuged 18400 RCF, at 22°C for 2 min. The supernatant was decanted, the 

pellet dried and resuspended in 700 µl TENS buffer (0.05 M Tris-HCl pH 8,0, 0.1 M EDTA pH 8,0, 

0.1 M NaCl, 0.3% SDS). 2 µl of Proteinase K (Sigma) was added and the sample was incubated at 

65°C for 10 min. An equal volume of phenol: chloroform: isoamyl alcohol (BioShop) was added to 

the suspension, shaken and centrifuged 18400 RCF, at 22°C for 10 min. The aqueous phase was 

transferred to a new tube and phenol: chloroform: isoamyl alcohol was added, mixed and centrifuged. 

Again, the aqueous phase was transferred to another tube and 500 µl of isopropanol, and 20 µl of 5M 

potassium acetate was added, vortexed and incubated at 22°C for 15 min., then centrifuged as above. 

The supernatant was decanted, the precipitate was dried and washed in 70% ethanol, and centrifuged 

like before. The supernatant was decanted, the precipitate was dried at 55°C for 10 min, and then 

suspended in 100 µl of sterile Nuclease Free Water (Promega) 5 µl of RNase I (Fermentas) was added 

to DNA solution and incubated at 37°C for 30 min. The isolated DNA samples was stored in -20°C. 

DNA were separated by electrophoresis in a 1 % agarose gel, and the bands were visualized under 

UV light after ethidium bromide staining. 

RFLP analysis  

Genomic DNAs isolated from each bacteriophage strain were digested with EcoRI restriction 

enzyme. 20 µl of the reaction mixture consisted of 10 µl of isolated DNA, 1 µl of the restriction 

enzyme (FastDigest, Fermentas), 2 µl of the Green Buffer (FastDigest, Fermentas) and 7 µl of  

Nuclease Free Water. After the enzymatic digestion, the DNA fragments were separated by 

electrophoresis in a 1% agarose gel in the TAE buffer (40 mMTris, 50 mM EDTA pH=8,0, 20mM 
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acetic acid), in a Wide Mini-Sub® Cell GT (BioRad) at 5V/cm. GeneRuler™ 1kb DNA Ladder 

(Fermentas) was used as a size marker. The bands were visualized under UV light after ethidium 

bromide staining.  

Genome sequencing 

DNA samples of bacteriophage genomes were de novo sequenced by Macrogen Corporation 

using NGS method. The GS FLX Instrument and GS FLX Titanium series reagents were used for 

preparing separate libraries for each sample and performing a run of sequencing using  1/8 region 

gasket. 

BF test 

PCR reaction was used for bacteriophage strain confirmation with DNA fragment unique for 

each strain: 31A (3Sent1, length: 580bp), 17B (8Sent1748, length: 2130bp),  65B (8Sent65, length: 

250bp). The following primers were used in this study: 31Af: CTGGCTATCTGATCGGGAG; 31Ar: 

GCGGCCTTACTATTACCAACG; 17B1f: GTCTCTTGTAGCCTTTGGTTGTGG; 17Br: 

GCTAAGCCTACAAGCCCTGC; 65Bf: GGCCGGACGGTAGTTGGTGC; 65Brmod: 

CCAGTAGCATCCCACGTCCAGAC. PCRs were performed in 50 µl with 50 pmol of primers (f, 

r), 2 µl of DNA template and 25 µl of 2xPCRTaqNova-RED polymerase mix (Blirt). The reactions 

for all pairs of primers were prepared separately. The reactions were run in 35 cycles: denaturation at 

95oC for 30 sec, annealing at 57oC for 30 sec, and extension at 72oC for 45 sec. An initial 

denaturation for 3 min at 95oC and a final extension at 72oC for 5 min were used. Products of each 

amplification reaction were resolved on a 1% agarose gel in the TAE buffer in a Wide Mini-Sub® 

Cell GT (BioRad) at 5V/cm. GeneRuler™ 1kb DNA Ladder (Fermentas) was used as a size marker. 

The bands were visualized under UV light after ethidium bromide staining. 

HLR-RFLP test 

This test applies PCR amplification of conserved for T5 group holin-lysin region (length: 

1000bp) followed by restriction analysis with 2 enzymes: Sau3A and PstI giving characteristic length 

products (3Sent1: 670bp, 320bp, 90bp; 8Sent65 and 8Sent1748: 480bp, 260bp, 130bp, 110bp, 

90bp).PCR reaction was performed with primers: hol_lys_F: 

CTGCAAACATGGCTTTCTCCTATC; hol_lys_R: CGTCTGCTAACTATCTTAGTTGCTG in 50 

µl with 50 pmol of primers (f, r), 2 µl of DNA template and 25 µl of 2xPCRTaqNova-RED 

polymerase mix (Blirt). The reaction was run in 35 cycles: denaturation at 95oC for 30 sec, annealing 

at 57oC for 30 sec, and extension at 72oC for 45 sec. An initial denaturation at 95oC for 3 min and a 

final extension at 72oC for 5 were used. Products of amplification reaction were digested with Sau3A 

and PstI restriction enzymes. The reaction mixture (30 µl) consisted of 10 µl of amplified DNA, 1 µl 

of each restriction enzyme (FastDigest, Fermentas), 2 µl of the Green Buffer (FastDigest, Fermentas) 

and 16 µl of  Nuclease Free Water. After the enzymatic digestion, the DNA fragments were separated 

by electrophoresis in a 7% polyacrylamid gel in the TBE buffer (45mMTris, 10mM EDTA pH=8.0, 

45 mMboric acid), in a Wide Mini-Sub® Cell GT (BioRad) at 5V/cm. GeneRuler™ 1kb DNA Ladder 

(Fermentas) was used as a size marker. The bands were visualized under UV light after ethidium 

bromide staining.  

Results and discussion. Molecular characterization of bacteriophages 

Bacteriophages which are components of BAFASAL® were characterized by obtaining their 

unique restriction profiles using RFLP method (Fig. 1) and then their complete genomes were 

sequenced (Fig. 2). Genomic DNA sequences obtained for all three bacteriophages showed high 

degree of homology to a quite well characterized T5-like phage family (Wang et al., 2005) and EPS7 

phages (Hong et al., 2007) whose genomic DNA sequences are available in international sequence 

databases. According to the official viral taxonomy both T5 and EPS7 phages are classified as 

members of the Siphoviridae family and are considered to be lytic phages. A high degree of similarity 

between the genomic DNA sequences obtained for our bacteriophages and T5/EPS7 phages was 

found for the genes coding for products involved in DNA replication and repair, nucleotide 

metabolism and building components. Similarity was also found for a large amount of endonucleases 
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in a relatively small genome, number of promoters, rho-dependent transcription terminators and 

sequences encoding tRNAs. Interestingly, a ligase consisting of two subunits which are transcribed 

from different promoters, is present in all sequences described above. Protein domain profile and 

mosaic structure of discussed genomes can be easily found. It is possible to distinguish among three 

regions encoding (1) pre-early, (2) early, and (3) late proteins. The region harboring pre-early genes 

is a characteristic 10 kb long terminal sequence which is present in two copies at the beginning and 

at the end of the sequence. As a result of sequence analyses, BAFASAL® phages are considered as 

double-stranded DNA bacteriophages with the sequence about 120 kb long, icosaedral head, long 

non-contractile tail and lytic activity, belonging to Siphoviridae family. 

Genomic sequences of each bacteriophage strain allowed to design sophisticated methods of 

their molecular characterization. We conducted BF test using DNA fragment unique for each strain 

amplified with PCR (Fig. 3) and HLR-RFLP test using conserved holin-lysin region amplified with 

PCR and differentiated with RFLP (Fig. 4). 

 

 
 

Fig 1. RFLP profiles of genomic DNA of BAFASAL® bacteriophages after EcoRI digestion. 
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Fig 2. Scheme of sequence homology among BAFASAL® bacteriophages on the basis of Vector NTI analyses 

 (dark grey -100% homology). 
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Fig 3. BF products of genomic DNA of BAFASAL® bacteriophages (lane 1-100bp marker, lane 2-31A product on 

BAFASAL® DNA template, lane 3-31A product on mix of each bacteriopahege DNA template, lane 4-17B product on 

BAFASAL® DNA template, lane 5-17B product on mix of each bacteriopahege DNA template, lane 6-65B product on 

BAFASAL® DNA template, lane 7-65B product on mix of each bacteriopahege DNA template). 

 

A B 

 
 

 
Fig 4. HLR-RFLP profiles of genomic DNA of BAFASAL® bacteriophages. A – Bioinformatics Vector NTI analyses, 

B – Real HLR-RFLP profiles. 

 

Studies on efficacy of the preparation 

Salmonella presence in cloacal swabs, breasts and intestines of broiler chickens. 

As shown in Fig. 5, the analysis of cloacal swabs revealed statistically significant lower MPN 

of Salmonella  in Salmonella exposed and BAFASAL® treated SB group compared to non-treated 

Salmonella exposed SNB group.  There was no statistically significant difference in regard to the 

presence of Salmonella in muscles as there was only one Salmonella positive sample of muscle tissue 

identified in the group SNB. In contrast, the results of analysis of the presence of Salmonella in the 

intestines revealed statistically significant differences. Frequency of Salmonella-positive birds in 

BAFASAL®- treated vs. non-treated group is presented in Fig.6. Salmonella was detected in intestines 

of only one chicken from SB group and in intestines of 17 chickens from SNB group. The details of 

the MPN analysis of intestines are presented in table 2. 

100bp   Baf    szBaf  NTC    Baf    szBaf   NTC     Baf    szBaf    NTC 

 

 

 

                       3sent1                  8sent1748                  8sent65 
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Fig. 5. Log10 (MPN+1) of Salmonella  in cloacal swabs during experiment.  Cloacal swabs were analysed 

for the MPN of Salmonella bacilli  as described in  Materials and Methods. 

 

 
Fig. 6. Frequency of Salmonella-positive birds (intestine). Intestines were analysed for the MPN of Salmonella bacilli 

as described in  Materials and Methods.  Each MPN higher than 0 was regarded as Salmonella positive sample. 

 
Table 2 

The summary of data from the MPN analysis of intestines 
 

Experimental group Number of positives MPN minimum * MPN maximum MPN median * 

SNB 17 0.64 7100 15 

SB 1 12 12 12 

*) within the Salmonella positive subpopulation. 

 

Salmonella is a major agent of poultry-associated food-borne infections and the most common 

cause of human intestinal disease. Poultry meat and its by-products are considered to be a major 

source of Salmonella spp. transmission to humans (Hungaro et al., 2013). Therefore, the improvement 

of microbiological safety of poultry by an application of antibacterial preparations in an early steps 
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of poultry production chain seems to be essential for preventing Salmonella infections (Sanmukh et 

al., 2012). 

In this study, we assessed the efficacy of preparation consisting of three bacteriophages in 

broiler chickens infected with Salmonella spp. Our results demonstrated that Salmonella was detected 

in the intestine of only one BAFASAL®-treated and in intestines of 17 non-treated chickens. 

According to binomial test, this difference in frequency is statistically significant. Salmonella 

presence was detected only in one breast sample from chicken from SNB group and in none chicken 

from SB group.  

An increasing number of reports indicates the successful use of bacteriophages in the control 

of bacterial infections in animals. Atterbury et al. (2007) demonstrated that the use of Salmonella 

bacteriophages significantly reduced the number of different Salmonella serovars colonizing the 

caeca of commercial broiler chickens. Similarly, Wall et al. (2010) observed the significantly 

decreased caecal Salmonella concentrations after treatment with phage cocktail in pigs inoculated 

with Salmonella Typhimurium. The promising results for the use of bacteriophages against 

Salmonella spp. provided also the study on chicken skin experimentally contaminated with 

Salmonella Enteritidis. In this study, the application of phage cocktail reduced the count of bacteria 

on chicken skin after a short contact time. Moreover, the effectiveness of phage cocktail corresponded 

to the reduction obtained by chemical agents commonly used in the poultry industry (Hungaro et al., 

2013). These results are in agreement with those obtained by Spricigo et al. (2013), who reported the 

significant bacterial reduction after treatment with bacteriophage cocktail in several food matrices 

such as pig skin, chicken breast and lettuce experimentally contaminated with Salmonella 

Typhimurium and Enteritidis. Other studies using various animal models also support successful 

results on phage therapies. McVay et al. (2013) demonstrated that the use of Pseudomonas 

aeruginosa phage cocktail significantly decrease the mortality of thermally injured  P. aeruginosa-

infected mice. The phage therapy may be also effective in aquaculture, which was shown in the study 

using juvenile yellowtail. The results of this study indicated that experimental Lactococcus garvieae 

infection was prevented by intraperitoneally or orally administered anti-L. garvieae phage. Moreover, 

the survival rate of fish was much higher in the group injected with the phages after the challenge 

with L. garvieae, compared with that of control fish without phage injection (Nakai et al., 1999). 

Similarly, the administration of Aeromonas phage PAS-1 in Aeromonas salmonicida-infected 

rainbow trout showed protective effects and could be considered as an alternative biological control 

agent in rainbow trout culture (Kim et al., 2013). 

 

С O N C L U S I O N 

 

Тhe results of our study showed statistically significant differences in Salmonella presence 

between BAFASAL® treated and control group of broilers exposed to the same level of Salmonella 

contaminated bedding. This data suggest that the BAFASAL® feed additive is very efficient in 

preventing and reduction of Salmonella occurrence in gastrointestinal tract of chickens and may be 

applied against Salmonella infections in poultry.  
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А Н О Т А Ц І Я 

 

Результати нашого дослідження показали статистично вірогідні відмінності в рівні 

сальмонел між групою бройлерів, яким вводився препарат BAFASAL® і контрольною групою 

бройлерів. Ці дані показують, що добавка BAFASAL®, є досить ефективною в попередженні 

та зменшенні виникнення сальмонельозу в шлунково-кишковому тракті курей і може бути 

застосована проти сальмонельозної інфекцій у домашньої птиці. 

Кормова добавка BAFASAL® є бактеріофаговим препаратом із високою 

специфічністю до сероварів Salmonella, в тому числі Enteritidis, Typhi, Paratyphi, Typhimurium, 

Branderburg, Hadar. Бактеріофаг призначений для використання в якості кормової добавки для 

бройлерів. Ретельно підібрана суміш з трьох бактеріофагів, застосовуваних в якості кормової 

добавки для птиці, відчутно обмежує зростання патогенних штамів сальмонел, що викликають 

сальмонельоз у людини, другий із найчастіше згаданих зоонозів. Застосування відповідного 

складу бактеріофагів гарантує, що продукт відповідає всім стандартам безпеки, яким мають 

відповідати кормові добавки. Цей інноваційний продукт на основі натуральних компонентів 

екосистеми не позначиться негативно на інших організмах, крім бактерій. Препарат здатний 

замінити антибіотики і допомагає запобігати поширенню сальмонельозних інфекцій серед 

сільськогосподарських тварин. 

Ключові слова: БАКТЕРІОФАГИ, ПРЕПАРАТ BAFASAL®, КУРЧАТА, 

SALMONELLA SPP. 
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А Н Н О Т А Ц И Я 

 

Результаты нашего исследования показали статистически достоверные отличия в 

уровне сальмонелл между группой бройлеров, которым вводился препарат BAFASAL® и 

контрольной группой бройлеров. Эти данные показывают, что добавка BAFASAL®, является 

очень эффективной в предупреждении и снижении возникновения сальмонеллеза в 

желудочно-кишечном тракте кур и может быть применена против сальмонеллезной инфекций 

у домашней птицы. 

Кормовая добавка BAFASAL® является бактериофаговим препаратом с высокой 

специфичностью к серовару Salmonella, в том числе Enteritidis, Typhi, Paratyphi, Typhimurium, 

Branderburg, Hadar. Бактериофаг предназначен для использования в качестве кормовой 

добавки для бройлеров. Тщательным образом подобранная смесь из трех бактериофагов, 

применяемых в качестве кормовой добавки для птицы, ощутимо ограничивает рост 

патогенных штаммов сальмонелл, которые вызывают сальмонеллез у человека, второй из 

чаще всего упомянутых зоонозов. Применение смеси бактериофагов гарантирует, что продукт 

отвечает всем стандартам безопасности, которым должны отвечать кормовые добавки. Этот 

инновационный продукт на основе натуральных компонентов экосистемы не отразится 

негативно на других организмах, кроме бактерий. Препарат способен заменить антибиотики и 
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помогает препятствовать распространению сальмонеллезных инфекций среди 

сельскохозяйственных животных. 

Ключевые слова: БАКТЕРИОФАГИ, ПРЕПАРАТ BAFASAL®,, ЦЫПЛЯТА, 

SALMONELLA SPP. 
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