
		
			[image: AIBM.jpg]
		

	
		
			
				
					[image: ]
				
			

		

		
			Review Article 

			Volume 15 Issue 3 - February 2020

			DOI: 10.19080/AIBM.2020.15.555913

		

		
			Review on Effects of Probiotic in Chicken Feed

		

		
			Wondimu Adugna* and Yonas Belete

			Department of Animal Science, Raya University, Ethiopia

			 Submission: January 30, 2020; Published: February 13, 2020

			*Corresponding author: Wondimu Adugna, Department of Animal Science, College of Agriculture and Natural Resource, Raya University; P.O. Box 92, Maychew, Ethiopia

			Abstract

			Probiotics is live cultures of microorganisms that have a beneficial effect on the health of animals and that stimulates the growth of beneficial microorganisms and reduces the amount of pathogens. Thus, improving the intestinal microbial balance of the host and lowering the risk of gastro-intestinal diseases. Probiotics can be harmful to debilitated and immune-compromised populations. Lactobacillus bulgaricus, Lactobacillus plantarum, Streptococcus thermophillus, Enterococcus faecium, Bifidobacterium species and E.coli. With the exception of Lactobacillus bulgaricus and Streptococcus thermophillus, all the other organisms are all intestinal strains [1-10]. Lactobacillus, Streptococcus and Bifidobacterium are the commonly used groups in the production of probiotics which administered orally, acted beneficially on host health through inhibiting pathogens, enhancing intestinal immunity, and having a protective effect on the gut micro flora. When supplemented to chicken probiotics improve feed-intake, growth performance, meat quality, egg production, egg quality and have cholesterol lowering potential in poultry products. The increase of productivity in the poultry industry has been accompanied by various impacts, including emergence of a large variety of pathogens and bacterial resistance. These impacts are in part due to the indiscriminate use of chemotherapeutic agents as a result of management practices in rearing cycles [11-25]. 
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			Introduction

			Feed is one of the largest costs associated with commercial poultry production [24]). According to [20], further assessment of feed supplements has transpired due to increases in diet costs. In a study by [23], a significant interaction was found between the hen’s dietary intake and line for several parameters, such as percentage yolk, yolk/albumen ratio, and the cholesterol content of the egg yolk. Nutritionally well-balanced feeding and better feed efficiency are components that can ensure economically successful poultry production [19,26-30]. 

			Probiotics is live cultures of microorganisms that have a beneficial effect on the health of animals and that stimulates the growth of beneficial microorganisms and reduces the amount of pathogens. They have been approved to provide many benefits to the host animal and animal products production. They are used as animal feed to improve the animal health and to improve food safety with examples of the application in poultry, ruminant, pig and aquaculture [31-35]. The micro flora in the gastrointestinal 

tracts of poultry plays a key role in normal digestive Processes and in maintaining the animal’s health. Probiotics stimulates the growth of beneficial microorganisms and reduces the amount of pathogens thus improving the intestinal microbial balance of the host. Intake of Probiotic lowers the risk of gastro-intestinal diseases by stimulating the growth of beneficial microorganisms. Supplementation of probiotics alleviates the problem of lactose intolerance, the enhancement of nutrients bioavailability, and prevention or reduction of allergies in susceptible individuals [10]. 

			Moreover, it has been shown that probiotics could protect birds against pathogens by colonization in the gastrointestinal tract. Probiotic and competitive exclusion approaches have been used as one method to control endemic and zoonotic agents in chicken. In traditional terms, competitive exclusion in poultry has implied the use of naturally occurring intestinal microorganisms in chicks and poultry that were ready to be placed in brooder house. Supplementation of probiotics may avert the use of cholesterol-lowering drugs in people with high cholesterol level profile [36,37]. There are researches conducted on the effects of supplementation of probiotics, prebiotic and symbiotic on the quality of poultry products in different parts of the world on different breed of hens. Probiotic and competitive exclusion approaches have been used as one method to control endemic and zoonotic agents in poultry. In traditional terms, competitive exclusion in poultry has implied the use of naturally occurring intestinal microorganisms in chickens that were ready to be placed in brooder house. Therefore, the objective of this paper is to review the effects of probiotic supplementation on broilers and layers performance [38-40]. 

			Review on Effects of Probiotic Supplementation in Chicken Feed 

			Mode of inclusion 

			Although the hypocholesterolemic potential of probiotics and probiotics has been widely studied, an accurate dosage of administration has yet to be established [20]. Culture mix indicated a minimum presence of 1.04×108 colony forming unit/gram (Lactobacillus acidophilus, Lactobacillus casei, Bifidobacterium thermophilus and Enterococcus faecium) was used by [15]. According to [26], reported the dosage of basal diet with drinking water containing 0.5- 1% of daily feed. On the other hand, [25] included four probiotic concentration (0, 400, 1000- and 2000-gram ton-1 feed providing 0, 1.28×106, 3.2×106 and 4.6×106 colony forming unit/gram feed concentration). Many of past studies has revealed that the effective administration dosages of probiotics vary greatly and is dependent on the strains used and the clinical characteristics of subjects, such as lipid profiles. 

			Effects on growth performance 

			In the study of [23] to determine if a Bacillus amyloliquefaciens-based direct-fed microbial supplement had an effect on broiler chickens. It was concluded that the supplementation of 30 mg/kg and 60 mg/kg of Bacillus amyloliquefaciens-based direct-fed microbial in the plant protein-based diet improved the growth performance of broilers, and was associated with positive effects on nutrient utilization, intestinal morphology, and cecal micro flora. On the other hand [35] reported that a significant increase in body weight gain in broilers fed with probiotics Lactobacillus, Bifidobacterium, coliforms, and Clostridium species. Results from [18] indicated that the live weight gains were significantly higher in birds supplemented with probiotics as compared to the control group at all levels during the period of 2nd, 4th, 5th and 6th weeks of age, both in vaccinated and non-vaccinated birds. Other studies [6] demonstrated increased live weight gain in probiotic fed birds. On the other hand, [24] found higher weight gains in broilers subjected to two probiotic species. Also [32] reported that probiotic (Saccharomyces cervisiae) supplementation of broilers, at level of 1, 1.5 and 2%, had significantly increased the body weight gain, feed consumption and feed conversion efficiency. Reports [9] have suggested that probiotic supplementation improved performance of broilers. [27] reported that Thepax and Saccharomyces cerevisiae had positive effects on performance of Japanese quails. As [40] reported an overall increase in body weight gain in chicken fed with multistrain probiotics compared with that in control group fed basal diet. As [33] reported that significantly higher body weight is recorded on broiler flocks that received probiotics. As indicated by [17] demonstrated that inactivated probiotics, disrupted by a high-pressure homogenizer, have positive effects on the production performance of broiler chickens when used at certain concentrations. As [14] reported that probiotics improved digestion, absorption and availability of nutrition accompanying with positive effects on intestine activity and increasing digestive enzymes.

			In a study by [22], a multiple enzyme-producing Bacillus-based direct-fed microbial was tested on broiler chickens fed a rye-based diet in order to determine if growth performance and other factors would be effected. In the study of [26] a significant increase in body weight of broilers fed with Lactobacillus acidophilus and Lactobacillus casei. As [3] showed that the supplementation of probiotic (Lactobacillus acidophilus, Bacillus subtilis, Saccharomyces cerevisiae and Aspergillus oryzae) indicated significant increase body weight gain after 6 weeks of experiment. However, some studies show that probiotic supplementation doesn’t improve chickens’ feed intake [26], while [36] found inconsistent results, maybe because of type of diet ingredients which can affect probiotic’s growth or their metabolites. As [39] found that body weight changes were not significantly different among treatment groups and feed conversion ratio was not affected by the dietary probiotic supplementation.

			Effects on feed intake 

			The study of [22] found that the Bacillus-based direct-fed microbial enhanced the feed conversion ratio, as well as bird body weights and bone quality measurements and [32] reported that probiotic (Saccharomyces cervisiae) supplementation of broilers had significantly increased feed consumption. Results from a study by [8] indicated that probiotics did not have any significant positive effect on broilers FI, Body Weight (BW) and Feed Conversion Ratio (FCR). As [27] reported that Addition of Thepax and Saccharomyces cerevisiae significantly increased FI in Japanese quails. Rise in feed and water consumption is recorded in laying hens fed with Liquid Probiotics Mixed Culture (LPMC) containing two type microorganisms, Lactobacillus and Bacillus species 30]. Inclusion of probiotic caused no significant increase in feed consumption, egg production and egg weight [25]. As indicated by [12] reported that supplementation of probiotic Lactobacillus cultures did not influence the Feed Intake (FI), egg production or egg mass of hens throughout the 48-week period. As [40] reported an increase body in FI in chicken fed with multistrain probiotics compared with that in control group fed basal diet. As [31] reported FI values of different treated groups were approximately similar and lacked significance with layer flock that fed with Saccharomyces cerevisiae. However, feeding viable Lactobacillus at 1100 mg kg-1 (4.4 ×107 colony forming units (cfu) kg1) increased daily feed consumption, egg size, nitrogen and calcium retentions [30]. As reported by [39], feed consumption was not affected by the dietary probiotic supplementation. As indicated by [5], there was improvement in feed efficiency, beneficial effects of on digestion and utilization of nutrients due to probiotic supplementation.

			Effect on cholesterol-depressing potential 

			As indicated by [6], the dietary supplementation with probiotic decrease cholesterol concentration when compared with birds fed basal diet, prebiotic and antibiotic diets. The cholesterol content of eggs produced by probiotic (Lactobacillus culture) fed hens was significantly lower by 15.3% and 10.4% when compared to those of the control hens at 24 and 28 weeks of age, respectively [12]. Similarly [25] reported that probiotic Bacillus subtilis and Bacillus licheniformis supplementation reduced the plasma cholesterol and triglyceride significantly. A study by [3] showed that the supplementation of probiotic (Lactobacillus acidophilus, Bacillus subtilis, Saccharomyces cerevisiae and Aspergillus oryzae) indicated significant decrease in serum cholesterol concentration after 6 weeks of experiment with probiotic treatment.  

			In the study of [26] reported that the cholesterol level of serum significantly decreased in groups supplemented with probiotics in assimilation of cholesterol by Lactobacillus compared to control group fed with basal diet. The same study also reported that there is a significant decrease in the serum level of triglycerides between control group and groups treated with Lactobacillus acidophilus and Lactobacillus casei supplemented in broiler diet in combination with water or alone. As [21] reported that supplementation probiotic Bacillus licheniformis and Bacillus subtilis decreased egg yolk cholesterol and serum cholesterol levels in Brown-Nick layer hybrids. The fat digestion rate is linked to the rate of gallbladder acids in digestion latex and subsequently the lipid concentration. Lactobacillus acidophilus and Lactobacillus casei in diet or water cause a decrease in gallbladder acids in digestion latex and this resulted in a reduction in the ability of fat digestion and therefore decreasing lipid level of blood [11].

			Effects on the intestinal micro organism 

			As the study by [18] attempted to evaluate the effect of probiotics with regard to clearing bacterial infections and regulating intestinal flora by determining the Total Viable Count (TVC) and Total Lactobacillus Count (TLC) of the crop and cecum samples of probiotics and conventional fed groups at the 2nd, 4th and 6th week of age. Their result revealed competitive antagonism. The result of their study also evidenced that probiotic organisms inhibited some no beneficial pathogens by occupying intestinal wall space. They also demonstrated that broilers fed with probiotics had a tendency to display pronounced intestinal histological changes such as active impetus in cell mitosis and increased nuclear size of cells, than the controls. This result of histological changes support the findings of Samanya and Yamauchi and they indicated that birds who were fed dietary B. subtilis var. natto for 28 days had a tendency to display greater growth performance and pronounced intestinal histologies, such as prominent villus height, extended cell area and consistent cell mitosis, than the controls. On the other hand, [2] compared the effects of providing a Direct-Fed Microbial (DFM) with the feeding of salinomycin on intestinal histomorphometrics, and microarchitecture and they found less mucous thickness in DFM-treated chickens and the density of bacteria embedded in the mucous blanket appeared to be lower in DFM-treated chickens than in the control in all intestinal segments. As demonstrated by many researcher t probiotic species belonging to Bacillus, Bifidobacterium, Enterococcus, Aspergillus, Lactobacillus, Streptococcus Candida, and Saccharomyces have a potential effect on modulation of intestinal micro flora and pathogen inhibition.

			Effects on egg production 

			Hen day production and egg weight in layers supplemented with Liquid Probiotics Mixed Culture (LPMC) containing two type microorganisms, Lactobacillus and Bacillus species is the highest as reported by [30]. As indicated by [21] the supplementation probiotic Bacillus licheniformis and Bacillus subtilis increased egg production and decreased percentages of damaged egg in Brown-Nick layer hybrids. On the other hand [12] reported that the addition of probiotics did not have significant effect on egg production and egg mass but significant effect was recorded on egg weight and [13] also found no significant improvement in egg production of hens supplemented with Prima Lac, a commercial product containing Lactobacillus species.  

			On the other hand, significant improvement in egg production was observed in hens fed with a mixed culture of Lactobacillus acidophilus, Lactobacillus casei and Lactobacillus acidophilus [38] reported that egg production in Hisex Brown layers fed with probiotics contained Lactobacillus plantarum, Lactobacillus delbrueckii subspps, Lactobacillus acidophilus, Lactobacillus rhamnosus, Bifidobacterium bifidum, Streptococcus salivarius subspps and Enterococcus faecium, Aspergillus oryza and Candida pintolopesii showed greater egg production than the group fed with basal diet. Moreover, there were linear increases in egg production with increased supplemental probiotic. As reported in many study egg quality had improved by the addition of a liquid culture of probiotic bacteria to the basal diet. However, the egg weight was significantly greater in Lactobacillus Culture fed hens (58.77 gram) from 20 to 68 weeks of age. On the other hand, [31] indicated that significant higher egg production was recorded in layers hen supplemented with probiotic Saccharomyces cerevisiae. 

			Effects on Egg quality 

			The egg’s interior consists of 65% albumen or white and 35% yolk; the egg albumen is mainly water, and the egg yolk is 32% lipid and 16% protein For consumers, the internal egg quality (albumen and yolk) is very important, and egg quality is key for consumer appeal [4]. Internal egg qualities like albumen weight, Albumen- length, albumen index and also yolk weight, yolk- height, width, yolk index, yolk color are differently increased in treated groups then comparable to control group [34]. As [5] reported Shell breaking strength, shell weight and shell thickness increased significantly as a result of probiotic supplementation. This beneficial effect on eggshell quality due to probiotic feeding may be attributed to a favorable environment in the intestinal tract by feeding of probiotics, which was evident for increased concentration of Ca in serum with probiotic supplementation; a similar trend was also observed in the studies Shell breaking strength was significantly higher in the probiotic-fed groups. This could be attributed to the higher shell thickness, which might have created greater resistance resulting in higher breaking strength.

			Effects on the lipid composition and oxidation of the meat 

			Fatty acid composition is an important component of meat quality, associated with its dietetic value. Research on the influence of various probiotics on the fatty acid profile of meat is relatively scarce, but the overall results show positive effect of the probiotics, mainly related to reduction in saturated and increase of polyunsaturated fatty acids. Feeding broilers with Aspergillus awamori and Saccharomyces cerevisiae or combination of them led to significant decrease in the saturated C16:0 and C18:0 and increase in C18:1 as well as in the polyunsaturated C18:2, C18:3, C20:4 [2]. The same was observed when the diet of the birds contained Aspergillus awamori and Aspergillus Niger in different amounts (0.01%, 0.05%, and 0.1%) [1]. As well as Aspergillus awamori in combination with selenium nano particles [1] also [16] observed increase in the C18:3 in breast and C18:2 and C18:3 in the thighs after probiotic administration; however, in another experiment, [16] observed reduction in the n-6 PUFA in both breast and thigh. Further [16] found slight increase of mono and polyunsaturated, while decrease in the saturated fatty acids in broilers fed probiotics alone or in combination with pollen.

			Conclusion 

			Probiotics have a number of beneficial effects in chicken production. According to different studies, provision of probiotics improves feed intake, feed conversation ratio, stimulates growth rate, increases egg production or enhanced egg production, improved eggshell quality and humoral immune response, and decreased the cholesterol content in eggs. Despite the wide use of probiotics in chicken production, an accurate dosage of administration has yet to be established. It can be mixed into water and feed with different dosages. The present review reveals that probiotics could be successfully used as nutritional tools in chicken’s feed for promotion of growth, modulation of intestinal micro flora and pathogen inhibition, immunomodulation and promoting meat quality of birds. Generally, probiotics provide the following function for chickens.
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