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 Abstract.- A study was conducted to evaluate the effect of replacement of soybean meal with yeast single cell 
protein (YSCP) on broiler performance. A total of 120 chicks were grouped as YSCP-0, YSCP-3.5, YSCP-7.0 and 
YSCP-10.5 having replacement of YSCP at the level of 0, 3.5, 7.0 and 10.5g/kg feed, respectively. This addition was 
associated with concurrently removal of same quantity of soybean meal from the respective rations. Each group had 3 
replicates of 10 chicks each. The trial was continued for 35 days after a week of adaptation period. In overall, birds’ 
body weight was significantly increased with an increasing replacement levels of YSCP (P<0.05). Maximum body 
weight was recorded in group fed YSCP-10.5. Feed intake was not affected by YSCP, whereas feed conversion ratio 
was significantly (P<0.05) decreased by YSCP in broiler chicks. Dressing percentage and weight of giblets were not 
affected in all the groups. Lower mortality was recorded in YSCP treated groups as compared to control, although 
non-significant. The results indicated that the YSCP improved positively the performance of the broilers.  
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INTRODUCTION 
 

 In poultry production feed cost usually 
ranges between 65-75% of the total production cost 
and this share is increasing day by day due to 
increasing cost of the feed ingredients (Khan et al., 
2010; Chand et al., 2014). A possible way of 
increasing the supply of poultry products is to 
reduce the cost of production through the use of 
cheaper and unconventional feed ingredients in 
place of costly fish meal and imported soybean meal 
(Tabinda et al., 2007; Khan and Naz, 2013; Dhama 
et al., 2014a,b).  
 One of the alternate and unconventional 
source of protein is the single cell protein (SCP), 
which is the dried microbial mass or total protein 
extracted from cultivated microbial biomass (Algae, 
bacteria, fungi and yeast) on various substrates. 
Yeast is one of best microorganism for production 
of single cell protein because of its high nutritional 
quality and can be put side by side with animal 
proteins (Adedayo et al., 2011). Yeasts have a 
balance proportion of amino acids, B-complex 
vitamins (Amata, 2013) and also having probiotic 
properties therefore more suitable for poultry feed 
(Adedayo et al., 2011). Yeasts are eukaryotic 
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unicellular micro fungi that are widely distributed in 
the nature. Yeast is rich in protein, vitamins and 
minerals (Barbara et al., 2011) therefore it can be 
used effectively as an alternate protein source in 
livestock feeds (Amata, 2013). Yeast has already 
been used in animals’ diet to compensate amino acid 
and vitamins deficiencies and can be used to replace 
soya bean meal in poultry ration (Gohl, 1981). 
Yeasts and soybean have more or less similar 
essential amino acid composition (Adedayo et al., 
2011) and can be used for protein supplementation 
of poultry diet by replacing costly conventional 
sources like soybean meal and fish meal to lessen 
the shortage of protein supply. Yeast single cell 
protein is cheaper dietary protein source, as it can be 
produced from various substrates (molasses, 
cellulose, starch etc) on large scale in industry. 
Previous reports indicated that Saccharomyces 
cerevisiae has improved weight gain, feed 
conversion ratio and economic efficiency (Ayed and 
Ghaoui, 2011; Saied et al., 2011; Manal and Abou 
El-Nagha, 2012; Sojoudi et al., 2012) in broilers. 
Therefore, the present study was designed to replace 
soybean meal with yeast single cell protein in diet to 
evaluate its effect on growth performance in broiler 
chicks. 
 

MATERIALS AND METHODS 
 
 This research was approved by The 
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Department of Poultry Science of the University. A 
total of 150, day-old broiler chicks (Hubbard) were 
obtained from the local market. Out of them, 120 
chicks were randomly selected and were grouped as 
YSCP-0, YSCP-3.5, YSCP-7.0 and YSCP-10.5 
having replacement of soybean meal with yeast 
single cell protein (YSCP) at the level of 0, 3.5, 7.0, 
and 10.5 g/Kg feed, respectively. The yeast was 
obtained from Angel Co, Ltd, China. The 
composition of the yeast is shown in Table I. Each 
group was divided into three replicates of 10 chicks 
each. Starter and finisher rations were prepared in 
mash form and formulated to meet the requirement 
of growing broiler chicks recommended by the 
National Research Council (1994). The composition 
and approximate analysis of the feed during starter 
and finisher phase are shown in Tables II and III. 
Adaptation period was from 0-7 days of age, while 
experimental period was from 8-42 days of age.  
 

Table I.- Chemical composition of yeast single cell 
protein (Saccharomyces cerevisiae). 

 
Nutrient Composition 
  
Dry matter (%) 93 
Metabolizable Energy (kcal/kg) 1990 
Crude protein (%) 44.4 
Crude fat (%) 1 
Crude fiber (%) 2.7 
Ca (%) 0.12 
P (%) 1.4 
  
 

 Body weight of each group was recorded 
weekly with the help of digital scale (Shimatu 
Corporation, Japan). Weekly body weight gain was 
determined by subtracting initial weight from final 
weight of each week. Overall body weight for each 
group was calculated by summing up the weekly 
body weights. 
 The known quantity of feed was offered daily 
to all the groups. Feed refused per day was weighted 
by digital balance. Daily feed intake was determined 
by subtracting the quantity of feed refused from the 
feed offered. Daily feed consumed was used to work 
out weekly feed intake for each group. Overall feed 
conversion ratio was calculated by dividing total 
feed consumed with total weight gain. Two birds 

were slaughtered from each replicate at the end of 
experiment to work out dressing weight by using the 
following formula. 
 

Dressing percentage = 
 weightbird Live

 weightCarcass
 x 100 

 
Visceral organs i.e. liver, heart and gizzard were 
weighed separately at the end of experiment. 
Mortality was recorded from the start till the end of 
the trial. 
 

Data analysis 
 The analyses of the recorded data were 
carried out through standard procedure of analysis 
of variance (ANOVA) in completely randomized 
design and means were compared by least 
significant difference (LSD) (Steel and Torrie, 
1981). The statistical package SAS (1997) was 
applied to complete the data analysis. 
 

RESULTS 
 
 Data on overall body weight gain, feed intake 
and feed conversion ratio per chick is given in Table 
IV. Overall body weight was significantly (P<0.05) 
affected by the replacement of yeast single cell 
protein (YSCP) in broiler diets. Overall body weight 
was significantly (P<0.05) higher in treated groups 
as compared to the control. Higher weight gain was 
recorded for group YSCP-10.5 and lower for the 
control. The increase in overall body weight was 
5.55, 6.14 and 8.38% in groups having 3.5, 7.0 and 
10.5g YSCP respectively as compared to the 
control. Replacement of soybean meal with different 
levels of YSCP did not affect feed intake 
significantly (P>0.05) at all recorded stages. 
Numerically the overall feed intake was higher in 
group YSCP-0 and lower in group YSCP-10.5. 
Replacement of soybean meal with different levels 
of yeast single cell protein in broiler ration 
significantly (P<0.05) affected feed conversion ratio 
(FCR). The best FCR was found for the group 
YSCP-10.5 followed by YSCP-7.0 and YSCP-3.5. 
The FCR differ significantly between treated and 
control group, as well among the treated groups. 
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Table II.- Ingredients composition (g/kg) of experimental broiler starter and finisher rations (0-22 days) with different 

Levels of yeast single cell protein (YSCP). 
 
Ingredients (g/kg) Starter rations Finisher rations 
 Ration I Ration II Ration III Ration IV Ration I Ration II Ration III Ration IV 
         
Soybean meal 70.0 66.50 63.00 59.50 70.0 66.50 63.0 59.5 
YSCP 0.00 3.50 7.00 10.50 0.0 3.50 7.0 10.50 
Maize 317.0 317.0 317.0 317.0 375.0 375.0 375.0 375.0 
Wheat 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 
Broken rice 32.00 32.00 32.00 32.00 50.00 50.00 50.00 50.00 
Corn gluten meal 88.00 88.00 88.00 88.00 50.60 50.60 50.60 50.60 
Guar  meal 24.50 24.50 24.50 24.50 20.00 20.00 20.00 20.00 
Canola meal 66.50 66.50 66.50 66.50 50.00 50.00 50.00 50.00 
Maize gluten feed 22.00 22.00 22.00 22.00 24.40 24.40 24.40 24.40 
Fish meal 90.0 90.0 90.0 90.0 70.0 70.0 70.0 70.0 
Rice polishing 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 
Molasses 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 
DCP 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
L-Lysine 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 
DL-Metheonine 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 
Vit. minerals premix 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 
Total 1000 1000 1000 1000 1000 1000 1000 1000 
         
1provides per kg of diet: Mn 80 mg; Zn 60 mg; Fe 60 mg; Cu 5 mg; Co 0.2 mg; I 1 mg; Se 0.15 mg; choline chloride 200 mg; vitamin 
A 12 000 IU; vitamin D3 2 400 IU; vitamin E 50 mg; vitamin K3 4 mg; vitamin B1 3 mg; vitamin B2 6 mg; niacin 25 mg; calcium-d- 
pantothenate 10 mg; vitamin B6 5 mg; vitamin B12 0.03 mg; d-biotin 0.05 mg; folic acid 1 mg 2calculated from NRC values (1994) 
 
Table III.- Proximate composition of the starter and finisher rations. 
 
Ingredients Starter rations Finisher rations 
 Ration I Ration II Ration III Ration IV Ration I Ration II Ration III Ration IV 
         
ME (Kcal/kg) 3115.92 3111.02 3125.60 3125.14 3335.48 3327.32 3324.73 3330.85 
Crude protein (%) 23.13 23.24 23.18 23.38 20.57 20.43 20.64 20.52 
Crude fiber (%) 3.33 3.19 3.15 3.11 4.54 4.43 4.47 4.33 
Ether extracts (%) 3.91 3.70 3.83 3.91 4.27 4.15 4.17 4.12 
Ash (%) 6.57 6.83 6.93 6.89 6.77 6.85 7.90 7.88 
Dry matter (%)  88.87 88.93 88.78 88.95 89.85 89.67 89.72 89.52 
         
 
Table IV.- Effect of replacement of soybean meal with 

yeast single cell protein on total body weight 
(g), Feed intake (g) and FCR in broiler chicks. 

 
Group Body weight 

(g) 
Feed intake 

(g) 
FCR 

    
YSCP-0 1588.47±25.82b 3586.4±35.2 2.27±0.06a 
YSCP-3.5 1676.73±28.64a 3469.6±23.9 2.06±0.05b 
YSCP-7.0 1686.12±37.37a 3433.5±68.0 2.03±0.03bc 
YSCP-10.5 1721.74±17.04a 3426.0±51.9 1.98±0.01c 
P- value 0.050 0.734 0.0018 
    
YSCP= yeast single cell protein levels; 0-10.5g replacement of 
soybean meal per Kg feed; Means with different superscripts 
within the same column are significantly different at α ≤ 0.05 

 Mean dressing percentage, mortality and 
weight of giblets (liver, gizzard and heart) are given 
in Table V. Replacement of soybean meal with 
different levels of yeast single cell protein in broiler 
ration did not affect dressing percentage 
significantly (P>0.05). Mortality was not 
significantly affected in all the groups. Numerically 
higher mortality was observed in the control group, 
while the lowest mortality was recorded for the 
YSCP-10.5. Replacement of soybean meal with 
different levels of yeast single cell protein had no 
significant affect on the weight of liver, gizzard and 
heart. 
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Table V.-  Effect of replacement of soybean meal with yeast single cell protein on mean dressing percentage, mean mortality 

(%), mean weight of liver, gizzard and heart (g) in broiler chicks 
 
Group Dressing (%) Mortality (%) Liver weight (%) Gizzard weight (%) Heart weight (%) 
      
YSCP-0 56.4 ± 0.36 3.3 ± 0.57 56.1 ± 3.84 87.6±2.08 12.7 ± 1.07 
YSCP-3.5 58.4 ± 0.93 1.1± 0.33 63.0 ± 1.81 91.6 ± 1.11 12.5 ± 0.89 
YSCP-7.0 57.3 ± 0.58 1.1± 0.33 57.2 ± 3.97 84.1 ±  5.27 11.7 ± 1.64 
YSCP-10.5 56.3 ± 1.51 0.00 64.8 ± 4.75 92.4 ±  2.35 13.8 ± 1.44 
P value 0.428 0.349 0.337 0.284 0.720 
      
YSCP, yeast single cell protein levels; 0-10.5g replacement of soybean meal per Kg feed. 
 

DISCUSSION 
 
 Total body weight of broiler chicks 
significantly improved as the soybean meal was 
replaced with different levels of YSCP. The 
beneficial effect of yeast is due to many reasons. 
Firstly, Yeast cell contain proteins, vitamins and 
minerals (Amata, 2013) and yeast cell wall contain 
1, 1-6,D glucan and mannano-oligosaccharides 
(MOS), which help in promoting growth and 
increases growth rate because of its positive effect 
on mucosa of the intestine. Moreover it increases 
villus height,  increase the number of anaerobic and 
cellulytic bacteria which enhance lactate utilization 
and moderates pH of the gut, there by improves the 
nutrients digestibility and growth performance 
(Abdel-Azeem, 2002). So these factors might have 
been responsible for the increase in weight gain in 
broiler chicks. Our results are in agreement to the 
findings of Manal and Abou El.Nagha (2012), who 
reported higher body weight gain in broilers fed 
dried yeast at the level of 0.3, 0.5 and 0.7%. Shareef 
and Al- Dabbagh (2009) also reported improved 
body weight gain using yeast at the level of 2% in 
broiler ration. Contrary to this study Brummer et al. 
(2010) reported no improvement in body weight 
with the addition of yeast in broiler ration.      
 Numerically lower feed consumption was 
recorded in YSCP-10.5. The improved growth 
performance is not caused by increased feed intake 
but could be related to the quality of yeast protein. 
Yeast cells contain unidentified growth factors 
along with other nutrients which may be responsible 
for its beneficial effects (Gao et al., 2008). Our 
results are in line to Gao et al. (2008), who reported 
no affect on feed intake in broilers fed with 0, 2.5, 5 

and 7.5g yeast cells per kilogram of feed. Hassanein 
and Soliman (2010) used live yeast culture in laying 
hens and found no affect on feed intake. Contrary to 
these, Sharif et al. (2012) and Chen et al. (2009), 
reported higher feed intake in broiler chicks using 
yeast in the ration. Manal and Abou El Nagha 
(2012) reported a significant decrease in feed intake, 
when yeast was fed to broilers at the level of 0.5% 
in the diets. 
 Differences amongst groups were significant 
regarding FCR as weight gain was affected by 
dietary treatments but the feed intake was not 
affected in all the groups. Yeast cells contain some 
unidentified growth factors which act on intestinal 
villus and increase the absorption of gross energy 
from the feed, which may be responsible for better 
FCR (Chen et al., 2009) or this might be due to 
higher biological value of single cell protein (Sharif 
et al., 2012). Results of this study are in agreement 
to Chen et al. (2009) who reported better feed 
conversion ratio  in broiler chicks fed diets having 
3% fermented yeast. Gao et al. (2008) also reported 
similar results that feeding yeast at 2.5g/kg 
improved FCR in broiler chicks.  
 Our results are in line with those of Fatufe et 
al. (2010), who observed no effect of using yeast in 
rabbits on dressing percentage. Contrary to these 
results Manal and Abou El.Nagha (2012) reported 
that feeding dry yeast from 0.5 to 6% gave higher 
dressing percentage. The variations in results may 
be due to the type of yeast used in the diet or the 
levels of yeast cells in the diet formulation. 
Numerically, mortality decreased with increasing 
level of yeast single cell protein in broiler diet. This 
may be due to balanced microbial population in the 
gastrointestinal tract which has positive effect on 
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physical condition and performance in the broiler 
chicks (Thongsong et al., 2008). In vitro studies 
have shown that yeasts have anti-inflammatory 
effect and it activates natural killer cells and B 
lymphocytes (Jensen et al., 2007). Results of our 
study confirm findings of some previous 
researchers. Gao et al. (2008) reported numerically 
reduced mortality in broiler chicks fed diet having 
2.5, 5 and 7.5% yeast compared to the control. 
Yalcin et al. (2008) also reported similar results in 
layers. Contrary to our study, Shareef and Al-
Dabbagh (2009), Ozsoy and Yalcin (2011) observed 
no mortality in the study using yeast at 1 to 3% in 
the poultry diets. The difference in response may be 
due to yeast product formulation which may be 
dried yeast, inactive yeast and fermented yeast 
culture.  
 The results of this study are in line to the 
findings of some previous researchers, Ozsoy and 
Yalcin (2011) reported no effect of yeast on weight 
of gizzard, liver and heart in broiler chicks fed diet 
having 1 to 3% yeast. However, contrary to our 
results Onifade et al. (1998) reported significant 
increase in weight of liver, gizzard and heart and 
high carcass weight.  The results may vary due to 
different physiological function of the different 
organs in different environments and different forms 
of the feed and yeast single cell protein. 
 

CONCLUSIONS 
 
 Replacement of soybean meal with yeast 
single cell protein at the level of 10.5g/kg feed 
improved body weight gain and feed conversion 
ratio. Therefore, investigations on higher level of 
yeast single cell protein inclusion in poultry diets for 
replacing other costly protein sources are 
recommended. 
 

REFERENCES 
 
ABDEL-AZEEM, F., 2002. Digeston, neomycin and yeast 

supplementation in broiler diets under Egyptian summer 
conditions.  J. Egypt Poult. Sci., 22 : 235-257. 

ADEDAYO, M.R., AJIBOYE, E.A., AKINTUNDE, J.K. AND 
ODAIBO, A., 2011. Single cell proteins: As nutritional 
enhancer. Adv. appl. Sci. Res., 2:396-409. 

AMATA, I.A., 2013. Yeast single cell protein: Characteristics 
and metabolism. Int. J. appl. Biol. Pharma. Tech., 

4:158-170. 
AYED, M.H. AND GHAOUI, F. 2011. Efficiency of 

supplementing Sacharomyes cerevissiae var. 
ellipsoideus for improved growth performance and 
carcass yield in broiler. Res. Opin. Anim. Vet. Sci., 1: 
371-374.   

BARBARA, R., CANELA, A.A.L., MORA, M., MOTTA, 
W.F., LEZCANO, P. AND EULER, A.C., 2011. 
Mineral composition of torula yeast (Candida utilis), 
grown on distiller’s vinasse. Cub. J. agri. Sci., 45: 151-
154.  

BRÜMMER, M., JANSEN VAN RENSBURG, C. AND 
MORAN, C.A., 2010. Saccharomyces cerevisiae cell 
wall products: The effects on gut morphology and 
performance of broiler chickens. South-Afr.  J. Anim. 
Sci., 40: 14-21. 

CHAND, N., NAZ, S., SHAH, Z., KHAN, S., SHAH, A.A. 
AND KHAN, R.U. 2014. Growth performance and 
immune status of broilers fed graded levels of Albizia 
lebbeck seeds. Pakistan J. Zool., 46:574-577.  

CHEN, K.L., KHO, W.L., YOU, S.H., YEH, R.H., TANG, 
S.W. AND HSIEH, C.W., 2009. Effects of Bacillus 
subtilis varnatto and Saccharomyces cerevisiae mixed 
fermented feed on the enhanced growth performance of 
broilers. J. Poult. Sci., 88: 309-315. 

DHAMA, K., TIWARI, R., KHAN, R.U., CHAKROBORTY, 
S., GOPI, M., KATHIK, K., SAMINATHAN, M., 
DESINGU, P.A. AND SUNKARA, L.T., 2014a. 
Growth promoters and novel feed additives improving 
poultry production and health, bioactive principles and 
beneficial applications: The trends and advances- a 
review. Int. J.. Pharmacol., 10: 129-159. 

DHAMA,  K., CHAKRABORTY, S., TIWARI, R., VERMA, 
A.K., SAMINATHAN, M., AMARPAL, MALIK, Y.S., 
NIKOUSEFAT, Z., JAVDANI, M. AND KHAN, R.U., 
2014b. A concept paper on novel technologies boosting  
production and safeguarding health of humans and 
animals. Res. Opin. Anim. Vet. Sci., 4: 353-370. 

FATUFE, A., MATANMI, A.I.O. AND ALALADE, A.O., 
2010. Performance and carcass characteristics of 
growing rabbits fed bacterial protein meal. Afr. J. Fd. 
Agric. Nutr. Develop., 10: 2413-2426.   

GAO, J., ZHANG, H.J., YU, S.H., WU, S.G., YOON, I., 
QUIGLEY, J., GAO, Y.P.  AND QI, G.H., 2008. 
Effects of yeast culture in broiler diets on performance 
and immunomodulatory functions. J. Poult. Sci., 
87:1377–1384. 

GOHL, B., 1981. Tropical feeds. Feed information summaries 
and nutritive value. FAO UN.Oxf Comp J ltd version, 
1.7. 

HASSANEIN, S.M. AND SOLIMAN, N.K., 2010. Effect of 
probiotic (Saccharomyces cerevisiae) adding to diets on 
intestinal microflora and performance of hy-line layer 
hens. J. Am. Sci., 6: 159-169. 

JENSEN, G.S., PATTERSON, K.M. AND YOON, I., 2007. An 



N. CHAND ET AL. 

 

1758

anti-inflammatory immunogen from yeast culture 
induces activation and alters chemokine receptor 
expression on human natural killer cells and B 
lymphocytes in vitro. Nutr. Res., 27: 327-335. 

KHAN, R.U., DURRANI, F.R., CHAND, N. AND ANWAR, 
H., 2010. Influence of feed supplementation with 
Cannabis sativa on quality of broilers carcass. Pak. Vet. 
J., 30: 34-38. 

KHAN, R.U. AND NAZ, S., 2013. Application of probiotics in 
poultry production. World’s Poult. Sci. J., 69:621-632.  

MANAL, K. AND ABOU EL-NAGHA, 2012.  Effect of 
dietary yeast supplementation on broiler performance. 
Egypt Poult. Sci., 32: 95-106. 

ONIFADE, A.A., BABATUNDE, G.M., AFONJA, S.A., 
ADEMOLA, S.G. AND ADESINA, E.A. 1998. The 
effect of a yeast culture addition to a low-protein diet on 
the performance and carcass characteristics of broiler 
chickens. Poult. Sci., 77: (suppl. 1): 44 (Abstract) 

OZSOY, B. AND YALCIN, S., 2011. The effects of dietary 
supplementation of yeast culture on performance, blood 
parameters and immune system in broiler turkeys. 
Ankara Univ. Vet. Fak. Derg., 58: 117-122.  

SAIED, J.M., AL-JABARY, Q.H. AND THALIJ, K.M., 2011. 
Effect of dietary supplement yeast culture on production 
performance and hematological parameters in broiler 
chicks. Int. J. Poult. Sci., 10: 376380. 

SAS, 1979. SAS user΄s guide, statistics. SAS institute. Inc Cary, 
NC. 

SHAREEF, A.M. AND AL-DABBAGH, A.S.A., 2009. Effect 
of probiotic (Saccharomyces cerevisiae) on 
performance of broiler chicks. Iranian J. Vet. Sci., 23: 
23-29. 

SHARIF, M., SHAHZAD, M.A., REHMAN, S., KHAN, S., 
ALI, R., KHAN, M.L. AND KHAN, K., 2012. 
Nutritional evaluation of distillery sludge and its effect 
as a substitute of canola meal on performance of broiler 
chickens. Asian-Aust. J. Anim. Sci., 25: 401 -409. 

SOJOUDI, M.R., DADASHBEIKI, M. AND BOUYEH, M., 
2012. Effect of different levels of symbiotic, TchnoMos 
on broiler performance. Res. Opinion. Anim. Vet. Sci., 
2: 243-248.  

STEEL, R.G.D. AND TORRIE, J.H., 1981. Principles and 
procedures of statistics. A biometrical approach. 2nd 
Ed. Mc Graw-Hill, Singapore. 

TABINDA, K., HASSAN, S.K. AND ANSARI, N.N., 2007. 
Effect of different levels of blood meal on broiler 
performance during two phases of growth. Int. J. Poult. 
Sci., 6: 860-865. 

THONGSONG, B., KALANDAKANOND-THONGSONG, S. 
AND CHAVANANIKUL, V., 2008. Effects of the 
addition of probiotic containing both bacteria and yeast 
or an antibiotic on performance parameters, mortality 
rate and antibiotic residue in broilers. Thai. J. Vet. Med., 
38: 17-26. 

YALCIN, S., OZSOY, B. AND EROL, H., 2008. Yeast culture 
supplementation to laying hen diets containing soybean 
meal or sunflower seed meal and its effect on 
performance. J. appl. Poult. Res., 17: 229-236. 

 
(Received 23 June 2014, revised 18 July 2014) 

 
 
 
 

 

 
 


