Chapter 1: Introduction
Antibiotics have been widely used as a feed additive to increase broiler’s performance and control of diseases (Chen et al.,2009). However, increasing concerns regarding overuse of antibiotics and bacterial resistance has encouraged extensive investigation into alternatives for sub-therapeutic antibiotics in feeds. Furthermore, use of probiotics, prebiotics and organic acids replacing antibiotics has increased in present time. Probiotics act by competitive exclusion, lower gut pH, produce bacteriocins, lysozyme and peroxides, and stimulate the immune system (Grashorn, 2010). Addition of probiotics containing live yeast to livestock feed has been shown to improve the nutritive quality of feed and performance of animals (Martin et al., 1989; Glade and Sist, 1998). Probiotics are viable single or mixed cultures of microorganisms that, when given to animals or humans, beneficially affect the host by improving the properties of the normal microflora (Kyriakis et al., 1999; Lee et al., 2008). They have been used as an alternative to antibiotics and their efficiency in animals has been widely discussed (O’Sullivan, 2001; Siriken et al., 2003; Park et al., 2005). Saccharomyces cerevisiae yeast originated from malted grains fermentation also known as ''baker’s yeast'' is one of the important commercialized types of yeast, has long been fed to animals (Rezaeipur et al., 2012) is enriched in biologically important proteins, B-complex vitamins, trace minerals and several unique ‘plus factors’. Other significant beneficial factors involved the enhancement of phosphorus availability (Glade and Biesik, 1986; Brake, 1991; Moore et al., 1994) and nutrient utilization by animals (Thayer et al., 1978; Erdman, 1989 and Pagan,1990), reduction in cases of disease infection (Line et al., 1997) and improvement of feed efficiency (Onifade and Babatunde,1998). Some studies have confirmed the effects of yeast culture in increasing concentrations of commensal microbes or suppressing pathogenic bacteria (Stanley et al., 2004). Mannan-oligosaccharide and 1, 3/1,6 β-glucan are components of the yeast cell wall that have been reported to modulate immunity (Shashidhara and Devegowda, 2003), promote growth of intestinal microflora (Spring et al., 2000), and increase growth (Parks et al. 2001). Feeding of yeast to chicks improves body weight gain and feed/gain ratio (Onifade et al., 1998). Supplementation of broiler feeds with 2.0% yeast improved performance parameters, serum enzyme activities and enhanced the maintenance of electrolyte homeostasis in broiler chickens (Aluwong et al., 2013). On the other hand addition of 1.5% of dietary Saccharomyces cerevisiae could also improve the performance, blood constituents and carcass characteristics of broiler chicks (Paryad and Mahmoudi, 2008).This study was, therefore carried out to investigate the effects of different levels of Saccharomyces cerevisiae (baker’s yeast) on the growth performance and serological indices of broiler chickens.






                                                            














Chapter 2: Materials and Methods
Experimental layout
A total of 120 (one hundred twenty) day-old Arbor acres strain broiler chicks were randomly allotted into four dietary treatments T0 (control), T1 (1% yeast), T2 (1.5 % yeast) and T3 (2 % yeast) consisting of 3 replicates (10 birds in each replication).
Ration formulation and management
Iso-caloric and iso-nitrogenous diets were formulated for two phases (starter and finisher). All pens were bedded with rice husk and equipped with feeders and drinkers. Fresh feed and fresh water was supplied adlibitum. The birds were vaccinated against Newcastle Disease (Ranikhet) and Infectious Bursal Disease (Gumboro).
Table 1: The chemical composition of Saccharomyces cerevisiae
	Composition
	 

	Dry matter %
	93

	ME (kcal/kg)
	1990

	Crude protein %
	44.4

	Crude fat %
	1

	Crude fiber %
	2.7

	Ca %
	0.12

	P %
	1.4



Recording of data
Performance data (feed intake, weight gain and feed conversion ratio) was taken weekly. Dressing percentage and dressed carcass mass were also recorded at 35 days. 
Blood and serum collection
Blood was collected from 6 (2 birds from each replicate) birds which were randomly selected. Serum was collected and stored under (-20 ºC) until assayed.
Biochemical profiling of serum
Serum enzymes (aspartate transaminase, AST; Alanine transaminase; ALT), glucose, total protein, triglyceride, calcium, cholesterol and creatinine were determined using standard kits.
Statistical analysis
Data was incorporated in Microsoft excel sheet (2007) and analyzed using one-way ANOVA of SPSS v.16 for windows . A P value of  <0.05% was accepted as significant level.
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Figure 4: Replication of birds.
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Figure 3: Mixing of feed.
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Chapter 3: Results
The results showed that use of 2% yeast on had significant effect (P<0.05) on feed intake at first 3 weeks of broiler but not at finishing stage. Feed intake during first 21 days of age was also significantly increased in group fed 2% yeast. However, feed intake was found higher in T0 group (control) at 5 weeks of age, which was not significant. Significant differences were also observed in the values of the weight gain of the broiler on the different dietary treatments at first 3 weeks period. However, 1% yeast created meaningful differences in body weight gain (P<0.05) at 2 and 3 weeks of rearing. Highest body weight gain was found in T3 (2% yeast) group at finishing stage (4 and 5 weeks) which was not significant. Effect of three treatments on feed conversion ratio (FCR) of broilers significantly (P<0.05) differed at finishing stage. A significant improve FCR (1.58) was obtained in T3 group fed 2% yeast at finishing stage. Use of 2% yeast had significant effect (P<0.05) on dressing percentage at finisher stage of broiler. Dressing percentage was significantly increased in the group of birds fed 2% yeast. Mortality rate was not varied significantly (P>0.05) between treatments but lower mortality rate was found in T3 group.

Table 2: Feed intake (FI), body weight gain (BWG), feed conversion ratio (FCR), mortality, and dressing percentage of broiler fed diets formulated with yeast from 1st to 35th days
	Parameters
	Age
(Day)
	Dietary Treatments (Mean ± SE)
	
	P value

	 
	 
	T1
	T2
	T3
	 

	Feed intake (gm/day)
 
 
 
 
	1-7
	161.67± 0.88b
	150.50 ± 1.32a
	221.23 ± 0.91d
	0.00

	
	8-14
	372.30 ± 0.91c
	354.93 ± 1.33b
	396.50 ± 1.32d
	0.00

	
	15-21
	629.37 ± 0.26b
	553.90 ± 0.64a
	652.00 ± 7.57c
	0.00

	
	22-28
	1059.3 ± 51.09
	1031.0 ± 17.06
	1031.0 ± 45.54
	0.66

	
	29-35
	1509.0 ± 46.77
	1567.0 ± 48.75
	1506.7 ± 53.72
	0.22

	Body weight gain
(gm / day)
 
 
 
 
	1-7
	89.83± 0.15b
	87.20 ± 0.10a
	94.40 ± 0.25c
	0.00

	
	8-14
	248.37 ± 1.13d
	209.80 ± 0.82a
	233.93 ± 0.64c
	0.00

	
	15-21
	457.40 ± 0.46c
	438.83 ± 0.84a
	451.93 ± 0.97b
	0.00

	
	22-28
	685.77 ± 0.73ab
	695.60 ± 20.29ab
	733.17 ± 39.88b
	0.07

	
	29-35
	934.87 ± 40.15
	927.67 ± 24.81
	953.90 ± 37.49
	0.82

	FCR
(Feed: Gain)
 
 
 
 
	1-7
	1.80 ± 0.01b
	1.72 ± 0.02a
	2.35 ± 0.003d
	0.00

	
	8-14
	1.50 ± 0.006a
	1.69 ± 0.01c
	1.69 ± 0.008c
	0.00

	
	15-21
	1.37 ± 0.003b
	1.26 ± 0.003a
	1.44 ± 0.02c
	0.00

	
	22-28
	1.55 ± 0.08
	1.48 ± 0.04
	1.41 ± 0.10
	0.56

	
	29-35
	1.62 ± 0.05a
	1.69 ± 0.01ab
	1.58 ± 0.05a
	0.03

	Dressing Percentage
	35
	63.17 ± 0.44a
	65.67 ± 0.44b
	66.67 ± 0.88b
	0.03

	Mortality
	35
	8.33 ± 1.67ab
	3.33 ± 1.67ab
	1.67 ± 1.67a
	0.06



[Data represent means± SE of 10 birds per replicate group from day1 to 35 days; a,b,cMeans bearing different superscripts within a row differ significantly at P<0.05, P<0.01, and P<0.001].

Effect of yeast on serum biochemical parameters of broiler
The results of biochemical parameters as a further measure of the response of chickens to different dietary treatments are presented in Table 3. Serum concentrations of glucose, total protein, cholesterol, creatinine, triglyceride, calcium, AST and ALT were not significantly affected by the treatments. Serum glucose (289.77mg/dl) and protein (4.77 gm/L) were found higher in T3 groups compared to other dietary groups. At 35th day’s cholesterol (97.40 mg/dl), creatinine (0.37 mg/dl) and triglyceride (92.43 mg/dl) in serum were found lower in T4 groups in comparison with other groups. There was an increase level of serum calcium (8.43 mg/dl) found in T2 group (1.5 % yeast) that is not significant (P<0.05). In this study, no significant differences (P> 0.05) were observed between control group and yeast supplemented groups in the activity of AST and ALT.
Table 3: Effect of yeast on serum biochemical parameters of broiler
	Parameters
	Dietary Treatments (Mean ± SE)                        
	P value

	 
	T0
(Control)
	T1
	T2
	T3
	

	Glucose (mg/dl)
	263.60 ± 3.95
	230.60 ± 1.93
	250.43 ± 6.28
	289.77 ± 34.75
	0.20

	Total Protein (gm/L)
	4.63 ± 0.24
	4.46 ± 0.43
	4.49 ± 0.21
	4.77 ± 0.09
	0.84

	Cholestrol (mg/dl)
	105.97 ± 1.54
	112.17 ± 17.17
	109.27 ± 6.31
	97.40 ± 6.27
	0.57

	Creatinine (mg/dl)
	0.43 ± 0.03
	0.43 ± 0.03
	0.40 ± 0.00
	0.37 ± 0.03
	0.36

	Triglyceride (mg/dl)
	112.90 ± 25.38
	101.30 ± 5.55
	119.83 ± 37.05
	92.43 ± 7.73
	0.84

	Calcium (mg/dl)
	7.61 ± 0.13ab
	7.83 ± 0.10ab
	8.43 ± 0.82b
	6.48 ± 0.42a
	0.09

	AST (mmol/dl)
	227.07 ± 7.74a
	227.10± 3.78a
	236.87± 5.61ab
	249.37± 5.27b
	0.08

	ALT (mmol/dl)
	3.93 ± 0.09
	10.70 ± 3.57
	6.90 ± 2.01
	7.80 ± 3.70
	0.43



[Data represent means± SE of 10 birds per replicate group from day1 to 35 days; a,b,cMeans bearing different superscripts within a row differ significantly at P<0.05, P<0.01, and P<0.001]
Chapter 4: Discussion
Growth performance of broiler chickens fed on different proportion of yeast
The results showed that feed intake were significantly (P<0.05) differ between dietary treatment at 1 to 3 weeks of broiler but not at finishing stage. Feed intake at first 3 weeks of age were significantly increased in T3 (2% yeast). This is similar to the findings of Aluwong et al. (2013) and Nath et al. (2016), but contradicted to the findings of Al-Monsour et al. (2011) who reported that yeast level did not significantly affect feed intake during the first three weeks of life. However, feed intake was found higher in T0 group (control) at 5 weeks of age which was not significant. This is in accordance with the findings of Nath et al. (2016) and Adebiyi et al. (2012) but contradictory with the findings of Saied et al. (2011) and Paryad and Mahmoudi (2008). 
Al-Mansour et al. (2011) reported that yeast levels did not significantly affect body weight gain at first three weeks of life. However, 1% yeast created a meaningful differences in body weight gain (P<0.05) at 2 and 3 weeks of rearing that is similar to the results of Shareef and Al-Dabbagh (2009). Highest body weight gain was found in T3 (2% yeast) group at finishing stage (4 and 5 weeks). This is in agreement with the findings of Aluwong et al. (2013) who reported that body weight gain was increased by the addition of 2% yeast which was statistically different between groups over the experimental period.
The result of the present study is in agreement with the finding of Aluwong et al. (2013), who reported a significant improvement in feed conversion ratio in yeast supplemented broilers, but with inconsistent results. Improvement in feed conversion ratio might be due to efficient ileal digestibility of nutrients (Sahane 2001 and Pelicia et al. 2004). 
The present results suggested that the inclusion of different levels Saccharomyces cerevisiae in broiler chick’s ration affect significantly dressing percentage. The present findings were in agreement with previous findings (Nath et al., 2016; Paryad and Mahmoudi, 2008; Zhang, 2006; Kannan et al., 2005).
Dressing percentage was significantly increased in dietary treatment 3 where yeast was added at a rate of 2% when compared to other treatment groups. Mortality rate were not varied significantly between treatments but lower mortality rate was found in dietary treatment 3. Shareef and Al-Dabbagh (2009) found zero mortality in broilers fed different levels of yeast.
Serum biochemical profiles of broiler
Concentrations of glucose, total protein, cholesterol, creatinine, triglyceride, calcium, AST and ALT in serum of broilers were not significantly affected by the treatments. Serum glucose level were found higher at 35th days in dietary treatment 3 compare to control which in agreement with the findings of Aluwong et al. (2012). In another study, Paryad and Mahmoudi (2008) found that addition of 1.5% yeast had significantly increase plasma total protein, albumin, globulin, HDL, total WBC, and lower heterophil to lymphocyte ratio, plasma cholesterol and triglycerides in broilers. At present study, we found no adverse effect on health status of broiler due to use yeast in ration. In present study, yeast supplementation have no significant effect (P>0.05) total proteins in serum of broiler chickens which in agreement with the findings of Aluwong et al. (2012). Shareef and Al-Dabbagh (2009) also found that addition of yeast (Saccharomyces cerevisiae) at a rate of 1.5, 2 and 2.5 was responsible for a significant (P<0.05) increase of total serum protein and glucose levels. An insignificant decrease of serum cholesterol, triglyceride and creatinine were found in diet 3 compare to other diet. This finding is in accordance with the findings of Shareef and Al-Dabbagh (2009) and Aluwong et al. (2012) who stated that yeast supplementation has been responsible for the reduction of serum cholesterol and triglyceride level. 
In present study, no significant differences (P> 0.05) were observed between control and yeast supplemented groups in the activity of AST and ALT which is in accordance with the findings of Panda et al. (2000). In another study, Osman et al. (2007) showed that addition of L.  plantarum and B. infantisto diets fed to rats decreased ALT activity. The differences in the enzymatic activity may be due to animal species and probiotic interventions. Any abnormal increase in serum levels of AST and ALT may imply liver damage (Yalcin et al., 2012); therefore, the relatively stable levels of AST may be associated with hepato-protective effects of the yeast probiotic.


Limitations
1. The distance of farm from CVASU was long. So, continuous monitoring was not possible during rearing period.
2. Number of  birds were small for sampling. 


                                                            















Conclusion
Supplementing broiler feeds with baker’s yeast improved performance indices of broiler chickens and serum biochemical profiles. So, farmers can easily use yeast in broiler ration as a growth promoter instead of antibiotics. Further investigation is required to determine the optimum dose for  yeast  in order to enhance production efficiency in broiler chickens.
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