ISOLATION AND SCREENING OF LACTIC ACID BACTERIA FROM LOCAL CHICKEN DROPPINGS FOR PROBIOTIC POTENTIALS

ABSTRACT
Background of Study: Globally, with the advent of industrial-scale intensification of poultry rearing, improved health and performance of chicken due to inclusion of sub-therapeutic levels of antibiotics in feeds have gained acceptance. The poultry industry has responded with development of probiotic, direct-fed microbials/prebiotic products. The probiotic bacteria supplemented in prevention dose had been reported to produce performance in poultry similar to antibiotics. Research has shown that among the probiotics, Lactobacillus species appears to be particularly stable and numerically significant in animal studies.
Aim: To isolate and screen lactic acid bacteria from local chicken for probiotic development.	
[bookmark: _GoBack]Place and Duration of Study: Conducted at the Microbiology Laboratory of Abubakar Tafawa Balewa University Bauchi, Bauchi state, Nigeria, between April to July, 2025.
Materials Methods: Faecal samples were collected from local breed chicken. Faecal samples were pre-enriched in buffered peptone water (Oxoid, UK) in a 1:10 sample to broth ratio at 37°C for 18 hours. 10g of freshly collected faeces was suspended separately in 90 ml of 1% peptone water (pH 3.5) for 2h at 37oC. Tenfold dilution was then carried out in sterile peptone water and appropriate dilutions of each sample pour plated in de Man Rogosa Sharpe (MRS) media (Oxoid, CM0359). The inoculated plates were then incubated at 37°C for 72 h. From each sample, 15–30 colonies were randomly selected and purified by streaking on MRS agar plates. Morphologically distinct colonies were purified by sub-culturing each 3 times in MRS Agar media (Oxoid, CM0359) plates until pure culture was obtained. Distinctive pure isolates obtained were sub-cultured in MRS agar slant and maintained at 4°C every 4 weeks. The isolates were further identified using the following biochemical test. Pure cultures of bacterial isolates were grown on MRS agar for 18hour. The rapid identification of different strains using the API 50 CH kit (Biomerieux. France) a standardized system was used to differentiate LAB isolates at strains level.  The potential probiotic bacteria strain was subjected to Bile salt resistance test, Tolerance to acidic pH, and Antibiotics sensitivity tests.
Results: Lactobacillus brevis (10.00%), Lactobacillus fermentum (15.6%), Lactobacillus acidophilus (37.80%) and Lactobacillus plantarum (36.60%) were isolated and identified. Results after determining the probiotic properties of the isolates revealed that all isolates showed acceptable survival at acidic pH and tolerant to high concentration (1.0%) of bile salt hence they can survive the gastrointestinal tract. All of the isolated Lactobacillus species were also found to be resistant to streptomycin and kanamycin but sensitive towards tetracycline, ampicillin, and erythromycin.
Conclusion: In this study, four Lactobacillus isolates from chicken droppings were found to have potential probiotic characteristics. These LAB strains are ideal probiotic candidates which can be used in vivo to increase poultry performance and for biocontrol of intestinal pathogens. 
Keywords: Bacteria; Probiotics; Lactobacillus; Chicken dropping
INTRODUCTION
The word ‘probiotic’ comes from Greek language ‘pro bios’ which means ‘for life’ opposed to ‘antibiotics’ which means ‘against life’. The history of probiotics began with the history of man by consuming fermented foods that is well known to Greek and Romans [1, 2]. Today the universal meaning of the term ‘probiotic’ was established by the World Health Organization and Food and Agriculture Organization of the United States. These two organizations defined probiotics as “live microorganisms which when administered in adequate amounts, have a beneficial effect on the health of the host organism.” Such microorganisms may not necessarily be constant inhabitants of the GIT, but they should have a beneficial effect on the general and health status of humans and animals. In relation to food, probiotics are considered as “viable preparations in foods or dietary supplements to improve the health of humans and animals” [3]. According to these definitions, an impressive number of microbial species and genera are considered as probiotics. Among them, those that are expected to beneficially affect the host by improving the intestinal microbial balance, and hence are selected as probiotics, include species of the genera Lactobacillus, Bifidobacterium, Bacillus, Saccharomyces and Enterococcus [4]. The representative species include Lactobacillus acidophilus, Lactobacillus johnsonii, Lactobacillus gasseri, Lactobacillus casei, Lactobacillus rhamnosus, Lactobacillus plantarum, Bifidobacterium bifidum, Bifidobacterium infantis, Enterococcus faecalis, and Enterococcus faecium. In particular lactobacilli are generally used as probiotics. This may have historical reasons since Metchnikoff proposed that the lactobacilli present in yoghurt would have a health promoting effect. However, other microbes and even yeasts have been developed as potential probiotics during recent years [5].
Microbial communities of the chicken gastrointestinal tract (GIT), as well as the chicken microbiome, have recently been analyzed by many research groups to better understand their influence on bird health and improve poultry industry productivity [6]. The diverse chicken microbiota consists of over 900 bacterial species [7]. Although the microbial communities found in different sections of the chicken GIT vary and their members belong to 13 phyla, the most dominant phyla are Firmicutes, Bacteroides, and Proteobacteria [8, 9]. Reference [10], who studied the microbiota of chickens from two farms, assigned them to four enterotypes dominated by varies phyla. Many factors influence the composition of the chicken microbiota; the most substantial factors are the chicken breeds, bird age, and farming practices [10, 6, 11, 12].
Lactic acid bacteria (LAB) constitute important members of the microbial population in chicken intestine, crop and faeces and play an important role in maintaining the ecological equilibrium between the different species of microorganisms inhabiting these environments. They are regarded as a major group of probiotic bacteria for human and animals [13, 14]. This is due to many reasons such as they are recognized as safe and can tolerate acid and bile. They adhere to the intestinal epithelium of the hosts and can inhibit the growth of pathogenic bacteria such as Escherichia coli and Salmonella which are the major pathogenic microorganisms that colonize the intestinal tract of chicken [15]. They should be able to keep their viability during animal feed processing and storage. Recently, reference [16] showed that most LAB found in poultry faeces were Streptococcus and Lactobacillus species, whilst reference [17] reported the presence of different lactobacilli species in chicken cecum. Attempts to use LAB as a probiotic for poultry have been described. Reference [18] isolated several LAB strains from the digestive tracts of healthy broilers, among which Lb. fermentum TMU121, Lb. rhamnosus TMU094, and Pediococcus pentosaceous TMU457 were considered as potential probiotics due to their antagonistic effects against Escherichia coli and Salmonella species. Formulations containing lactobacilli strains are commercially available as probiotics for use in poultry and some have recently been used to reduce Salmonella enterica serovar Heidelberg in chicks and turkey poults [19]. Reference [20] developed the concept of exclusive culture based on the use of competitive strains. The authors isolated 41 strains of Lb. salivarius with strong antagonism against Salmonella and Campylobacter; however, they did not elucidate the nature of this antagonism. Probiotics are administered orally to poultry to help the birds fight illness and disease [21, 22]. One of the desired features of probiotic strains is the production of broad-spectrum bacteriocins. Probiotics are not the only approach to the control of Campylobacter; others include phage therapy [23], competitive exclusion [24], vaccine [25] and bacteriocin treatment [26]. However, probiotics are acceptable and cost-effective alternatives to antibiotics that can help in easing public concerns regarding the emergence of antibiotic resistance [27].
In recent times however, several countries have prohibited, or are in the process of prohibiting, non-therapeutic uses of antibiotics in poultry [28, 29]. This is necessitated by the need to prevent development of antibiotic-resistant strains (superbugs) of bacteria that may pose a threat to human health. In US, a substantial reduction from 80 to 2% in the prevalence of vancomycin-resistant enterococci (VRE) was observed after ban of avoparcin as the growth promoter during 1995 and 2010 [30]. Also, vancomycin-resistant E. faecium (VREF) could be detected in 47% of the broiler feaces as a threat in the food chain even after 15 years of the EU ban on avoparcin [31,30]. The use of enrofloxacin in poultry was reported to induce fluoroquinolone resistance in Campylobacter and Salmonella from poultry and contribute to the antibiotic treatment failure in humans [32, 33]. As an alternative, the poultry industry has responded with development of probiotic, direct-fed microbials/prebiotic products [34]. The probiotic bacteria supplemented in prevention dose had been reported to produce performance in poultry similar to antibiotics [35, 36]. Studies by reference [37]  had demonstrated Lactobacillus salivarus 3d strain reduced Salmonella enteritidis and Clostridium perfringens in the treated chickens. Additionally, as growth promoters, significant improvement in body weight (BWG) and feed conversion efficiency (FCE) of chicken fed culture of Lactobacillus has also been reported [38, 39]. Among the probiotics, Lactobacillus species appears to be particularly stable and numerically significant in animal studies [40, 41]. Naturally, these bacteria genus colonizes the small intestine and caeca of chickens a week after hatch [42, 43]. Principally, the lactic acid bacteria exhibit antagonistic activity against pathogenic bacteria in the gut of chickens through production of bacteriocins, organic acids, and hydrogen peroxides [44]. As a result, the concept of using probiotic bacteria species to enable reduction in disease risk through decrease in the proliferation of pathogenic microorganisms and maintenance of microbiota balance in the gut became prominent in chicken production [45, 46].
With the emergence of probiotic microbiology as a new science that holds that probiotics confer immunity to animals, the idea to try using poultry microbiomes, particularly the lactic acid bacteria content becomes an area for investigation in this study. One of the most important positive characters of local chickens is their hardiness, which is ability to tolerate the harsh environmental condition and poor husbandry practices (climate, handling, watering and feeding) without much loss in production [47]. Though local chicken are slow grower and poor layers of small sized eggs, they are however, ideal mothers and good sitters [48], excellent foragers and hardy [49] and possess natural immunity against common diseases [50].
2. MATERIALS AND METHODS
Samples of fresh chicken droppings were collected from local chicken keepers residing in 5 localities situated within Bauchi metropolis, Bauchi state. A total of 75 faecal samples (15 samples from each location) from Nigerian local breed of chicken were collected in Yelwa, Wuntin Dada, Mararraba Liman Katagum, Gudun-Hausawa and Nasarawa-Jahun. The samples were obtained individually from chicken faeces layer on large pieces of 70% alcohol disinfected polythene sheet lm2 exposed for one night on the ground at their enclosure site. Triplicate faecal samples were collected from each confine breed in sterile sample bottles using sterile spatula and deposited into closed sterile bottles prior transporting them to Microbiology Laboratory for further processing on the same day. Faecal samples were pre-enriched in buffered peptone water (Oxoid, UK) in a 1:10 sample to broth ratio at 37°C for 18 hours.
2.1 Isolation of Lactic Acid Bacteria from Faecal Samples (Chicken droppings)

10g of freshly collected feaces was suspended separately in 90 ml of 1% peptone water (pH 3.5) for 2h at 37oC. Tenfold dilution was then carried out in sterile peptone water and appropriate dilutions of each sample pour plated in de Man Rogosa Sharpe (MRS) ((Oxoid, CM0359). The inoculated plates were then incubated at 37°C for 72 h. From each sample, 15–30 colonies were randomly selected and purified by streaking on MRS agar plates. Morphologically distinct colonies were purified by sub-culturing each 3 times in de Man Rogosa Sharpe (MRS) Agar (Oxoid, UK, CM0359) plates until pure culture was obtained. Distinctive pure isolates obtained were sub-cultured in MRS agar slant and maintained at 4°C every 4 weeks.
2.2 Identification and Standardization of Lactic Acid Bacteria
The isolates were further identified using the following biochemical test; catalase, Gram Reaction as described by reference [51]. Pure cultures of bacterial isolates were grown on MRS agar for 18hour. Colonies were then harvested using swab sticks and was adjusted in sterile peptone water suspension to match McFarland standard number 2 (108cells/ml).
2.3 Carbohydrate Fermentation Profile of Bacterial Isolates
The rapid identification of different strains using the API 50 CH kit (Biomerieux, France) a standardized system was used to differentiate LAB isolates at strains level. Wells in the incubation trays were filled with sterile distilled water to create a humid atmosphere, strips were then placed on the trays accordingly. Standardized bacterial suspension in the ampoule (2.0 McFarland) was dispensed into the strip’s microtubules using pipette avoiding bubbles formation. Wells were covered with sterile mineral oil to achieve anaerobiosis and incubated at 37̊C for 48 hours. Reaction based on changes in color of each well was studied and interpreted as negative or positive. Identification was obtained after carbohydrate fermentation profile analysed by using APILAB Plus software version 3.3.3 (BioMerieux, France) to identify the species of each isolated LAB culture.
2.4 Probiotic Characterization of Isolated Bacterial Strains
The potential probiotic bacteria strain was subjected to a number of desirable properties following the methods adopted by coworkers [52, 53, 54].
2.4.1 Bile salt resistance test 
To estimate bile tolerance of acid-tolerant LAB (at pH 2.0, 2.5, and/or 3.0), the isolates were separately grown overnight in MRS broth at 37°C under anaerobic conditions [55]. Each culture with the initial concentration of 106CFU/ml was then centrifuged at 5000 rpm for 10 min at 4°C. The pellets were washed twice in the phosphate-saline buffer (PBS at pH7.2). Cell pellets were resuspended in sterile MRS broth supplemented with 0.3% (w/v) bile salt (Oxgall, USA). Samples were taken at 24 h from the onset of incubation to determine the survivability of cells as described previously [55]. A positive control consisting of plain MRS broth without bile salts inoculated with each separate culture was simultaneously set up. After appropriate incubation, 1 ml of each separate culture was diluted separately in sterile 9 ml phosphate buffer (Sigma, St. Louis, USA) prepared according to the manufacturer’s instruction (0.1 M, pH 6.2)in order to neutralize the medium. Concisely, a100μl aliquot of the culture and its 10-fold serial dilutions were placed on MRS agar medium. Plates were incubated at 37°C for 24to 48 h under anaerobic condition using an anaerobic jar (BBL, Gas Pack System). LAB counts were expressed in colony-forming units per milliliter (CFU/ml). The survival rate was calculated as the percentage of LAB colonies grown on MRS agar compared to the initial bacterial concentration:
Survival rate (%) = ;
Where  is the viable count of isolates after incubation and  is the initial viable count.

2.4.2 Tolerance to acidic pH 
The isolates were grown separately overnight in 5 ml MRS broth at +37°C under anaerobic conditions. A volume of 1 ml of log 7 CFU/ml of each overnight-grown culture was inoculated into 10 ml of MRS broth to give an initial inoculum level of log 6 CFU/ml. The culture was then centrifuged at 5000 rpm for 10 min at+4°C. The pellets were washed twice in phosphate buffer (pH 7.2). The pellets were resuspended in 5 ml sterile MRS broth which was adjusted to pH values of 2.0, 2.5, and 3.0 using 1 N-HCl to simulate the gastric environment. The test tubes were incubated for 3 and 6 hours at 37°C. After an appropriate incubation period, 1 ml of the culture was diluted in sterile 9 ml phosphate buffer prepared according to the manufacturer’s instruction (0.1 M, pH 6.2) in order to neutralize the medium acidity. Briefly, a 100μl aliquot of the culture and its 10-fold serial dilutions were plated on the MRS agar medium. The inoculated plates were incubated at 37°C for 24 to 48 h under anaerobic condition using an anaerobic jar. The grown LAB colonies were expressed as colony-forming units per milliliter (CFU/ml). A positive control consisting of regular MRS broth inoculated with the culture was used. The survival rate was calculated as the percentage of LAB colonies grown on MRS agar compared to the initial bacterial concentration:
Survival rate (%) = ;
Where  is the viable count of isolates after incubation and  is the initial viable count.
2.4.3 Antibiotics sensitivity tests 
Antibiotic resistance of isolated species of Lactobacilli was determined to 6 commonly used antibiotics by disc diffusion method on solid Mueller-Hinton (MH) agar plates as MH agar is recommended by the National Committee for Clinical Laboratory Standards (NCCLS) for antibiotic sensitivity test. 
2.5 Statistical Analysis
All the measurements were per-formed in triplicate, and the results were expressed as mean standard deviation (SD). Data were analyzed by the one-way ANOVA. Statistical significance was determined at p<0.05.

3. RESULTS AND DISCUSSION
3.1General Characteristics of Isolates from Local Chicken Droppings
The total viable bacterial count is the number of bacteria in a sample that can grow and form countable colonies on MRS agar after being held at 37oC for 24 hours. Gudun Hausawa (GH) had the highest average count of 2.8 X103cfu/ml at 10-2cfu/ml and an average count of 1.0 X103cfu/ml at 10-4cfu/ml. Wunti Dada (WD) had the least average count of 1.1 X103cfu/ml at 10-2cfu/ml and an average count of 0.6 X103cfu/ml at 10-4cfu/ml (Table 1).








Table 1: Colony Counts and Microbial Load of Faecal Sample
	Sample Code
	
	10-4CFU/ml x 104

	Yelwa
	
	0.77 

	Wuntin Dada

	
	0.67 

	Mararraba Liman Katagum
	
	0.73 

	Gudun Hausawa
	
	1.0   

	Nassarawa Jahun

	
	1.67

Mean = 0.97



In recent years, the application of probiotics in the poultry industry as suitable alternative to antibiotics as well as for improving the performance and productivity of birds have received tremendous attention. Since sourcing probiotic strains from their natural host is most preferred, as such microbial strains are already familiar with the GIT, and can spontaneously proliferate and express the desired beneficial effects better than strains isolated from other sources [56].The composition and dynamics of the intestinal microbiota contribute positively to host health, growth, and maturation in part by acting as a barrier to colonization by pathogens. 
All the isolates were characterized further using biochemical and physiological tests. The physiological tests include examining the influence of temperature on the growth of the isolates. The results indicated that all isolates were able to grow at 45oC after 24hours incubation, therefore identified as thermophilic organisms. All isolates were also found to be catalase, urease, methyl red and indole negative and they ferment ribose, arabinose and glucose. Growth was recorded for all isolates at both 5% and 6.5% NaCl.
3.2 Characteristics of LAB Isolates from API® 50 CHL test
The identity of Lactobacillus species was confirmed by oligosaccharides fermentation tests using API® 50 CHL kit. All the isolates could not ferment the following carbohydrates L-Fucose, D-arabitol, 2-Keto-Gluconate and D-arabinose (Appendix I). The organisms identified using API® database were Lactobacillus brevis, Lactobacillus acidophilus, Lactobacillus reuter or fermentum and Lactobacillus plantarum.Table 2 shows that a total number of 90 isolates were identified. Of all the 90 lactic acid bacteria isolates, 9(10%) are Lactobacillus brevis, 14(15.6%) are Lactobacillus fermentum, 34(37.8%) are Lactobacillus acidophilus and 33(36.6%) are Lactobacillus plantarum.

Table 2: Distribution of Lactic Acid Bacteria According to Frequency of Isolates

	
Location
	
No. of samples collected
	Number (%) of Lactic acid bacteria (LAB) isolates
	
Total

	
	
	Lactobacillus
Brevis
	Lactobacillus  fermentum
	Lactobacillus acidophilus
	Lactobacillus plantarum
	

	YY
	15
	2 (11.1)

	3 (16.7)
	7 (38.9)
	6 (33.3)
	18 (20.0)

	WD
	15
	3 (11.1)
	4 (14.8)
	9 (33.3)
	11 (40.7)
	27 (30.0)

	ML
	15
	0 (0.0)
	2 (15.4)
	6 (46.2)
	5 (38.5)
	13 (14.4)

	GH
	15
	3 (13.6)
	2 (9.1)
	8 (36.4)
	9 (40.9)
	22 (24.4)

	NJ
	15
	1 (10.0)
	3 (30.0)
	4 (40.0)
	2 (20.0)
	10 (11.1)

	Total
	75
	9 (10.0)
	14 (15.6)
	34 (37.8)
	33 (36.7)
	90 (100)


Key: YY = Yelwa; WD = Wuntin Dada; ML = Mararraba Liman Katagum; GH = Gudun Hausawa NJ = Nassarawa Jahun

In this study, chicken droppings were used as samples. A Total of 75 faecal samples, 15 samples each from 5 locations, were cultivated on MRS agar for the isolation of lactic acid bacteria. A Total of 90 isolates were identified as Lactobacillus spp. by observing the colony characteristics. Results of colony characteristics of Lactobacillus species observed on MRS agar were similar to the findings of [57]. Gram staining revealed the morphological characteristics of isolated Lactobacillus species which exhibited Gram-positive reaction, appeared as rods, arranged in single or chain shape, non-motile, non-spore forming bacteria under microscope and this result was supported by other researchers [58, 59, 57].
The identity of Lactobacillus species was confirmed by sugar fermentation using API® 50 CHL kit and biochemical tests. Lactobacillus brevis, Lactobacillus fermentum, Lactobacillus acidophilus and Lactobacillus plantarum were isolated and identified by sugar fermentation tests. Reference [60] identified Lactobacillus genus based on morphological and biochemical tests. The isolates identified in this study were in agreement with references [61, 62]. The ability of LAB isolates to ferment oligosaccharides represents one of the desirable probiotic characteristics because the monosaccharide that exist in the gastrointestinal tract will affect the life of microorganisms in the intestine [63]. The capability of isolates to ferment carbohydrates was shown by the discoloration of the purple basal medium to a yellow colour. It was found that not all the carbohydrates could be fermented by selected isolates.
3.3 Probiotic Potential of the Isolates
Table 3 shows the result of acid tolerance patterns of probiotic LAB at different pH values after 3 and 6 h exposure. Out of 90 isolates 18(20%) tolerated pH 2.0 at 3 h exposure while only 8(9%) tolerated same pH of 2.0 at 6 h exposure. Also 13(14%) out of 90 isolates tolerated pH 2.5 at 3 h exposure while 9(4%) tolerated same pH 2.5 at 6h exposure. Isolates from Wuntin Dada had the highest tolerance of pH 3.0 at 3 h exposure followed by isolates from Yelwa. No isolates from Wuntin Dada and Nasarawa Jahun that tolerated pH 3.0 after 6 h exposure.

Table 3: Acid Tolerance Patterns of Probiotic LAB at Different pH Values after 3- and 6-Hours Exposure

	
Locations 
	
No. of isolates
	No. of survived isolates (%)

	
	
	3h
	6h

	
	
	pH 2.0
	pH 2.5
	pH 3.0
	pH 2.0
	pH 2.5
	pH 3.0

	YY
	18
	2(11)
	2(11)
	5(28)
	2(11)
	3(17)
	4(22)

	WD
	27
	8(30)
	5(18)
	4(15)
	3(11)
	3(11)
	1(4)

	ML
	13
	3(23)
	1(8)
	2(15)
	1(8)
	1(8)
	1(8)

	GH
	22
	4(18)
	3(14)
	2(9)
	1(5)
	1(5)
	1(5)

	NJ
	10
	1(10)
	2(20)
	1(10)
	1(10)
	1(10)
	1(10)

	Total
	90
	18(20)
	13(14)
	14(16)
	8(9)
	9(10)
	8(9)


Key 
YY = Yelwa WD = Wuntin Dada ML = Mararraba Liman Katugum
GH = Gudun Hausawa NJ = Nasarawa Jahun	
Probiotics must remain alive during both ingestion and their transit prior to reaching the large intestines in order to exert their beneficial effects in the host. Probiotics have to pass through the stressful conditions of the stomach with pH between 1.5 and 3.0 and the upper intestine which contains bile [64]. Although various researches have shown that stomach pH can be as low as 1.0, in most in vitro assays pH 3.0 has been preferred. As acidic conditions are prevailing in the individual segments of gastrointestinal tract of chicken due to the production of hydrochloric acid and enzymes like pepsin (Pepsin, pH=3.0). In caeca region, pH ranges from 5.60 to 5.83 and 6.08 to 6.58 in the colon [65]. So bacterial species must be acid tolerant and pass through gastric transit to be used as probiotics. In this study, tolerance to acidic environment of isolated Lactobacillus species was determined after culturing in acidic medium. All the species showed different but acceptable survival at acidic pH. Results showed that isolated bacterial species can survive in acidic pH. Thus, acid tolerant Lactobacillus species have advantage to survive in the gastrointestinal tract.
3.4 Bile Salt Resistance Test
All of the 4 identified LAB isolates were able to survive above 90% in the presence of 0.3% of bile salt (Table 4). Lactobacillus brevis was the most tolerant with 94.28% survival rate followed by Lactobacillus acidophilus 92.32% survival rate. However, Lactobacillus fermentum and Lactobacillusplantarum showed 91.87% and 91.58% survival rate respectively.

Table 4: Percentage Survival of Probiotic LAB at Different pH Levels and 0.3% Bile Salt
	
Isolates 
	Number (%) of Survived Isolates and pH per hour
	Bile Tolerance 24h 0.3%

	
	3h
	6h
	

	
	pH 2.0
	pH 2.5
	pH 3.0
	pH 2.0
	pH 2.5
	pH 3.0
	

	Lactobacillus brevis
	63.29± 1.50a
	90.65±1.15a
	96.21±2.36a
	49.14±1.25c
	60.42±1.29d
	90.66±1.51a
	94.28±1.60a

	Lactobacillusfermentum
	50.15±0.50b
	75.88±1.15d
	91.48±2.21d
	53.41±0.57b
	71.15±1.21a
	82.69±1.93c
	91.87±1.55c

	Lactobacillus acidophilus
	47.36±1.50c
	83.23±1.15b
	93.52±1.50c
	57.68±1.43a
	66.78±1.59c
	86.80±1.77b
	92.32±1.43b

	Lactobacillus plantarum
	35.25±1.08d
	78.59±1.55c
	94.11±1.72b
	39.30±1.25d
	70.40±1.23b
	82.49±1.37c
	91.58±2.80c


Note: Means within a column with different superscripts are significantly different (p<0.05). Results expressed as average 
(n=3) ±SD (standard deviation).
For their metabolic activity as well as to colonize in the gastrointestinal tract, bacteria must tolerate bile salts concentration [66]. Bile salts are surface active chemical produced in the liver from the catabolism of cholesterol [67]. Therefore, it was necessary to evaluate the resistance ability of bacteria to bile acids before using them as probiotics [68]. In this study, Lactobacillus species which were isolated from chicken droppings were found to be tolerant to high concentration (1.0%) of bile salt. The results of resistance against bile salt are supported by the findings of reference [69] who reported that Lactobacilli which were isolated from animal intestines showed high tolerance to biliary salts than species isolated from milk products. Similar results were found in another study conducted by reference [70] were Lactobacillus reutrei was isolated from human intestines and found highly resistant to 2.0% bile salt. The resistance to bile salt is variable among Lactobacillus species as well as among different strains [71] because resistance to bile salt is due to the presence of bile salt hydrolase (BSH), an enzyme that reduces toxic effects by conjugating bile. The absence of activity of BSH exposes bacterial species to be sensitive to bile salts that has been reported to affect glycolipids and phospholipids of bacterial cell membranes. So, cell membrane permeability will be modified by bile salts [72]. BSH activity is mostly found in the species of Lactobacillus which are isolated from faeces or intestines of animals [73, 74]. This is in accordance with our results as Lactobacillus species isolated from chicken droppings showed high resistance to bile salts.
3.5 Antibiotics Sensitivity Tests 
Antibiotic resistance and susceptibility of isolated Lactobacilli species was determined against commonly used antibiotics discs. Results in Table 5 indicate that Lactobacillusplantarum showed the highest zone of inhibition against Tetracycline, Gentamicin and Erythromycin with 30.00 mm, 27.00 mm and 25.00 mm respectively. However, Lactobacillus acidophilus and Lactobacillusbrevis recorded the least zone of inhibition against Ampicillin. Table 6 revealed that all isolates were susceptible to Tetracycline and Erythromycin. Also, all isolates were resistant to Cefradine and Kanamycin. However, only one isolate was susceptible to Ampicillin.






1

Table 5: Antibiotic Susceptibility Pattern of Probiotic LAB Isolates
	
Isolates 
	Diameter of zone of inhibition (mm)

	
	Tetracycline (30μg/disc)
	Gentamicin (10μg/disc)
	Erythromycin (30μg/disc)
	Ampicillin (25μg/disc)
	Cefradine (25μg/disc)
	Kanamycin (10μg/disc)

	Lactobacillus brevis
	24.00±1.00b
	25.00±0.50b
	21.50±0.50d
	7.50±1.00c
	8.00±0.50cd
	10.00±1.00c

	Lactobacillus fermentum
	22.50±0.50c
	12.00±1.00cd
	24.00±1.00b
	12.00±1.00b
	8.00±0.50c
	13.50±0.50a

	Lactobacillus acidophilus
	19.50±0.50d
	12.50±1.00c
	23.00±0.50c
	7.00±0.50cd
	10.50±1.00b
	9.50±0.50d

	Lactobacillus plantarum
	30.00±1.0a
	27.00±0.50a
	25.00±0.50a
	18.00±1.00a
	13.00±1.00a
	11.00±0.50b


Note: Means within a column with different superscripts are significantly different (p<0.05). Results expressed as average 
(n=3) ±SD (standard deviation).











Table 6: Antibiotic Susceptibility Profile of Probiotic LAB Isolates
	
Isolates 
	Diameter of zone of inhibition

	
	Tetracycline (30μg/disc)
	Gentamicin (10μg/disc)
	Erythromycin (30μg/disc)
	Ampicillin (25μg/disc)
	Cefradine (25μg/disc)
	Kanamycin (10μg/disc)

	Lactobacillus brevis
	S
	S
	S
	R
	R
	R

	Lactobacillus fermentum
	S
	R
	S
	R
	R
	R

	Lactobacillus acidophilus
	S
	R
	S
	R
	R
	R

	Lactobacillus plantarum
	S
	S
	S
	S
	R
	R



Note: Zone of inhibition (diameter in mm) for each antibiotic was measured and expressed as susceptible, 
S (≥21 mm) and resistance, R (≤15 mm).


All of the tested Lactobacillus strains were found to be resistant to streptomycin and kanamycin but sensitive towards tetracycline, ampicillin, and erythromycin (Table 5 and 6). These results were found in agreement with the results that were obtained using Lactobacillus species [75]. Reference [76] have also reported that all of the LAB isolates obtained from traditional fermented condiments such as Datta and Awaze were susceptible to ampicillin, erythromycin, and tetracycline. Similarly, according to reference [77], all of the selected LAB isolates were sensitive towards ampicillin, erythromycin, and tetracycline. On the contrary, reference [78] have reported that out of 120 isolates of LAB from four different Indonesian traditional fermented foods, 16 isolates were resistant to erythromycin. In line with this, reference [79] observed that among the 12 Lactobacillus species obtained from Chinese fermented foods, 5 isolates were sensitive to kanamycin, 7 resistant to erythromycin, 9 resistant to ampicillin, and 8 isolates resistant to tetracycline.



4. CONCLUSION	
The local poultry species represent valuable resources for livestock development as their extensive genetic diversity allows for rearing of poultry under varied environmental conditions. The sustained use of native chickens in the traditional or family poultry production system showed the need to consider the value of native chickens.  To determine the probiotic properties different tests were applied such as resistance to low pH and bile salt and antimicrobial activity tests. After the determination of potential probiotic isolates, these isolates were characterized by morphologic examination and Gram staining then by using catalase tests and API® 50 CHL kit. Lactobacillus brevis (10.00%), Lactobacillus fermentum (15.6%), Lactobacillus acidophilus (37.80%) and Lactobacillus plantarum (36.60%) were isolated and identified. Results after determining the probiotic properties of the isolates revealed that all isolates showed acceptable survival at acidic pH and tolerant to high concentration (1.0%) of bile salt hence they can survive the gastrointestinal tract. All of the isolated Lactobacillus species were also found to be resistant to streptomycin and kanamycin but sensitive towards tetracycline, ampicillin, and erythromycin. Lactobacillus isolates from chicken droppings were found to have potential probiotics characteristics and maybe used after extensive field trials with these local isolates is carried out.                                          
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