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ABSTRACT This study was conducted to determine the effect of Saccharomyces cerevisiae (SC) as a dietary probiotic and 
evaluated the most suitable feeding interval for this probiotic on growth performance, carcass yield, and meat quality 
parameters in broiler chickens. In total, 1,050 one-day-old Cobb 500 chicks were randomly assigned to one of seven dietary 
treatment groups, in a 2 × 3 factorial arrangement with 3 SC dosages (0.6%, 1%, and 1.4%) and two feeding intervals [long 
term (LT) for 35 days and short term (ST) for 28 days after hatching], with a negative control diet (NC; 0% SC). Triplicate 
experiments were performed with 50 birds per cage. Broilers fed a diet including SC showed increased (p<0.01) daily gain and 
feed efficiency compared to the control. Further, broilers fed the 1.4% SC supplemented diet showed a significantly increased 
(p<0.01) average daily gain (ADG) and feed conversion ratio (FCR) compared to broilers fed the 0.6% and 1% SC incorporated 
diets. Similarly, broilers fed an LT SC diet showed a greater (p<0.01) increase in ADG and FCR compared to broilers fed 
an ST SC diet. Moreover, broilers fed an LT SC diet displayed a reduced (p<0.05) meat pH, gizzard weight, and increased 
(p<0.05) meat water-holding capacity compared to broilers fed an ST SC diet. Broilers fed the 1.4% SC supplemented diet 
showed increased (p<0.05) thigh muscle weight compared to broilers fed the 0.6% and 1% SC supplemented diets. In conclusion, 
broilers fed LT SC diets showed improved growth performance and carcass quality parameters compared to broilers fed ST 
SC diets, and the NC diet, from hatching to day 35.
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INTRODUCTION

Feed additives play an important role in commercial broiler 
industry, which provides a positive health benefit for broilers 
(Biernasiak and Slizewska, 2009). Antimicrobial growth pro- 
moters (AGP) as a feed additive provide effective growth and 
feed efficiency (Niewold, 2007). Increasing restrictions on the 
use of AGP caused a search for the AGP alternatives (Niewold, 
2007). Prebiotics and probiotics are critical alternatives that 
have potential to reduce enteric disease in poultry and sub- 
sequent contamination of poultry products (Patterson et al., 
2003). Probiotics are live microbial feed supplement that 
beneficially affects the host animal by improving microbial 
balance in the gut (Fuller, 1989). It was reported (Ahmad, 
2006; Shareef, 2009; Shabani et al., 2012) incorporating a 
probiotic into the feed had greater growth performance for 
broilers. In addition, probiotic work as a good replacement 

for antibiotic via maintain the host animal gut microbial ba- 
lance and reinforcing the natural defense against the intestinal 
diseases and pathogenic activities (Hassanein and Soliman, 
2010).

Saccharomyces cerevisiae (SC) is a very common fungus 
known as ‘Yeast’ that used as a fermenting agent for baking, 
distilling and brewing industries (Hammond, 1993; Rose and 
Vijayalakshmi, 1993; Watson, 1993). The cell wall of SC 
contains chitin, mannan, and glucagon, which works as an 
immune stimulant and prebiotic sources (Li and Gatlin, 2003). 
Moreover, yeast cell wall contains 1,3∼1,6 D glucagon and 
mannan-oligosaccharides that act as natural growth promotors 
(van Leeuwen et al., 2005; Ghosh et al., 2007). In addition, 
SC cell wall contains able to minimize the aflatoxin effect in 
poultry through biodegradation (Parlat et al., 2001).

Previous studies investigated the SC effect (0.1∼2.0% do- 
sages) on broiler performance and meat quality parameters 



Macelline et al.: Determination of The Growth Performances and Meat Quality of Broilers Fed Saccharomyces cerevisiae as a Probiotic in Two Different Feeding Intervals162

without concerning the SC feeding interval (Stanley et al., 
1993; Karaoglu and Durdag, 2005; Zhang et al., 2005; Paryad 
and Mahmoudi, 2008). Broilers fed SC and SC cell wall 
contains incorporated diets showed significantly higher body 
weight gain compared to the broilers fed negative control diet 
(Zhang et al., 2005). Moreover, these studies reported that 
broiler fed a diet with the high dosage of SC (over 1.5%) had 
positive growth performance compared to the broiler fed low 
dosage (less than 0.5%) diet. In a previous study, observed 
results indicated that the broiler fed a diet supplement with 
probiotic (0.1%, 0.2%) significantly increased body weight, 
average daily feed intake and feed conversion at the starter 
phase compared to the broilers fed a diet without probiotic 
(Bai et al., 2013). Despite the importance of dietary SC supple- 
mentation on broiler performance, there were limited studies 
evaluate the effect of SC feeding interval on the performance 
of broilers. Therefore, the main objective of this research was 
to determine the effect of SC on growth performance and 
meat quality parameters of broilers from hatch to 35 days of 
age. Apart from that, the secondary objective was to deter- 
mine the interaction effect of dosage and feeding interval (du- 
ration) on the broiler growth and meat quality parameters.

MATERIALS AND METHODS

1. Experiment Facility and Diets

This study was conducted in the research facility of the 
New Hope Lanka Ltd. located in the Minuwangoda, Western 
Province, Sri Lanka. Maize and soybean meal based basal 
diets were formulated using “Cobb 500” specification for each 
phase of rearing separately (Table 1). Saccharomyces cerevisiae 

(strain-brawers’ yeast, Dingtao Yongxing Food Co., Ltd. Ding- 
deng Line, Dingtao Xian, Heze Shi, Shandong Sheng, China) 
was supplemented as top dress into basal diet in the proportion 
of 0.6, 1.0 and 1.4% respectively for produce 6 diets. Saccha- 
romyces cerevisiae was supplemented in two feeding intervals 
including long term (LT) for 35 days after hatch and short term 
(ST) for 28 days after hatch for the each dosage level of SC.

2. Experimental Design and Management

A total of 1050, one-day-old broiler chicks (Cobb 500, 
Bairaha Farms PLC., Sri Lanka) were used in this experiment.

Table 1. Ingredient composition of basal ration (as-fed basis)

Item
Composition (%)

Starter
(d 1∼14)

Grower
(d 15∼28)

Finisher
(d 29∼35)

Maize 42.50 44.00 46.50

Broken rice 10.75 12.75 13.75

Rice polish 5.50 6.50 7.25

Soya bean meal 25.75 23.55 20.00

Meat and bone meal 6.50 4.50 4.00

Vegetable oil 1.40 2.00 3.25

Corn gluten meal 4.75 4.25 3.25

Fish meal 0.50 0.30 0.00

Iodinated salt 0.30 0.33 0.25

Limestone 0.23 0.21 0.22

DCP1 0.34 0.31 0.31

Lysine 0.46 0.44 0.43

Threonine 0.10 0.08 0.07

Methionine 0.27 0.25 0.23

Vitamin premix2 0.04 0.04 0.04

Mineral premix3 0.21 0.21 0.21

Other additives4 0.41 0.29 0.26

Calculated 
composition

Crude protein (%) 23.11 20.03 19.93

Crude fat (%) 3.55 4.21 5.92

Ca (%) 1.02 1.00 0.95

Available p (%) 0.54 0.51 0.49

ME4 (kcal/kg) 2900 3000 3100
1 Dicalcium phosphate.
2 Vitamins: A 7,000 IU, D3 1,400 IU, E 20 mg, K 1 mg, B1 1 mg, 

B2 3 mg, B6 1.5 mg, B12 15 µg, calcium pantothenate 10.7 mg, 
folic acid 0.2 mg, niacin 12 mg, biotin 30 µg. 

3 Minerals: Co 0.2 mg (as cobalt sulphate), Cu 10 mg (as copper 
sulphate), iodine 0.5 mg (as potassium iodine), iron 60 mg (as 
ferrous sulphate), Mn 40 mg (as manganous oxide), Se 0.3 mg 
(as sodium selenite), Zn 100 mg (as zinc oxide).

4 Toxin binder (Mycofix, BIOMIN Animal Nutrition GmbH, Erber 
Campus, Getzersdorf, Austria), phytase (Microphytase5000, Shan- 
dong, China), xylanase (Rovabio advance, Adisseo, Place du Gé- 
néral de Gaulle 92160 Antony-Franc.

At the beginning, birds were divided into seven treatment 
groups (Table 2) with three replicate pens per treatment (50 
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birds per each replicate). Chicks were reared in the electric 
brooder from hatch to day 10. After brooding, each treatment 
group was moved to growing pens (0.11 m3 spaceper bird). 
Each pen was equipped with two feeders and two bell wa- 
terers. ad-libitum access to experimental diets and clean water 
were facilitated throughout the experiment period. Lighting 
was continuous and the temperature was maintained 33℃ for 
first three days and gradually decreased to room temperature 
(25±2℃) until end of the experiment. The birds were vacci- 
nated with IB vaccine (vaccination for Infectious Bronchitis, 
via eye drops) on day 1, Ranicket vaccine (Vaccination for 
New Castle Disease, via water) on day 7 and Gumboro (In- 
fectious Bursal Disease; IBD, via water) vaccine on days 10, 
17 and 23 respectively.

3. Growth Performance

Body weights were recorded on day 1 and end of the expe- 
riment period (day 35) in each replicate cage separately. Feed 
intake was recorded daily as feed disappearance in the feeder. 
Mortality was recorded for each treatment separately through- 
out the experiment when death occurred. Average daily gain, 
mortality corrected average daily feed intake and feed con- 
version ratio (FCR) of birds were calculated.

4. Post-Mortem Procedure

Birds were subjected to 10 hours feed withdrawal prior to 
the slaughtering at the end of the experimental period (day 
35). One bird from each treatment with the closets median 
body weight was selected and euthanized via cervical dislo- 
cation (Houshmand et al., 2011; Nuwan et al., 2016). Body 
weights of the each bird were recorded prior to the slaughtering. 
Evisceration was done manually followed by the bleeding.

5. Data Collection after Slaughtering

Table 2. Experimental design 

Duration1 Short term Long term Negative 
control group 

(SC 0%)
SC dosage2 

(%) 0.6 1.0 1.4 0.6 1.0 1.4

1 Saccharomyces cerevisiae incorporated duration.
2 Saccharomyces cerevisiae incorporated dosage.
3 Saccharomyces cerevisiae.

Carcass weight, thigh muscle weight and breast muscle 
weight, were measured from each slaughtered bird separately. 
Measured carcass parameters were expressed as a proportion 
of live body weight of the respective bird. Internal organs 
weight were weighted by using analytical balance (Model- 
321 LX, Shanghai, China) and expressed the organ weight in 
proportion to the live body weight.

6. Analysis of Meat Quality Parameters

1) pH of the Meat

One gram of breast meat sample was minced using the min- 
cing machine (TS-JR12A, Teng Sheng Food Machinery Co., 
Ltd., Guangdong, China). Minced meat samples were placed 
into the falcon tubes (Biologix-model; 10-9152, Ying Xiu Road 
High-Tech Industrial Development Zone Jinan, Shandong, 
China) and mixed with added 9 mL of distilled water. These 
tubes with samples were set into the vortex meter (XINFU- 
SK-1, Hebi City Thermal meter instrument factory, Henan, 
China) for homogenizing the samples (2,000 rpm in 30 mi- 
nutes). After homogenization, samples were filtered using filter 
papers (Whatsman No.4, Whatman International Ltd., Maid- 
stone, England). Thereafter, filtrate was separated and checked 
the pH value using calibrated pH meter (pHep®-HI96107, 
Hanna Instruments Italiya SRL, Ronchidi Campanile PD, Italy).

2) Determine the Cooking Loss

Cooking loss of the meat samples was evaluated according 
to the method described by Lakshani et al. (2016) with a little 
modification. A 30 g of breast meat sample was separated 
from carcass from the each slaughtered bird. After that, the 
sample was vacuum packed and sealed in polyethylene bags. 
Then, the sample was kept in a water bath (JONILAB® JN- 
WB001, JOAN Lab Instrument Co. Ltd, Zhejiang Province, 
China) at 85℃ for 30 minutes, and the allowed to cool room 
temperature. Finally, the sample was unpacked, surface dried 
and weighted respectively (Jeon et al., 2010). The cooking loss 
is equal to the weight loss after cooking and it interprets as 
a percentage of initial weight (Onenc et al., 2004).

3) Determine the Water Holding Capacity

To determine the water holding capacity. 2 g of breast meat 
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sample was measured from each replicate bird. Each meat 
sample was wrapped by using filter paper (Whatsman no. 4, 
Whatman International Ltd., Maidstone, England). Subsequen- 
tly, sample was subjected to standard 10 kg weight pressure 
for 5 minutes. Then after, final weight of the sample was 
measured. Water holding capacity of the meat was expressed 
as the weight loss of the meat samples as a percentage of the 
initial weight (Hamm, 1961). Water holding capacity (WHC) was 
calculated using the following equation, where Wi and Wf are 
the initial and final weights of sample, respectively (Lak- 
shani et al., 2016)

WHC = 100 —






 × 




7. Chemical Analysis of Meat

Proximate analysis for breast meat sample of each treat- 
ment was conducted according to the method of AOAC (1995) 
as modified by Jayasena et al. (2013) including moisture, crude 
protein, crude fat (ether extract) and crude ash. To evaluate 
the moisture 2.5 g of breast meat sample was dried at 103℃
for 4 hours in the dry oven (model-GZF6020, Lanphan Ltd. 
Henan, China). Soxhlet extraction system (DKZW-4, China) 
was used to measure crude fat contents of the sample by 
allowing eight hours ether extraction. Crude protein content of 
the breast meat sample was measured using Kjeldahl method 
(VAPO45, Gerhardt Ltd., Germany). Ash content was mea- 
sured after ignited the 2 g of sample in a furnace (SX-4-10, 
China) set at 550℃ for 4 hours.

8. Sensory Evaluation

Sensory evaluation was performed to evaluate the effect of 
SC supplementation in broiler feed on meat sensory quality 
parameters. Thirty panelists were used as the replicates for 
the sensory evaluation. Breast meat samples from each treat- 
ment groups were used without adding salt or spice to evaluate 
the sensory qualities according to the Jayasena et al. (2013) 
without salt or spice. Five-point hedonic scale (1=dislike very 
much, 2=dislike slightly, 3=neither like nor dislikes, 4=like 
slightly and 5=like very much) was used as the sensory index 
for evaluating the meat sensory qualities. Color, appearance, 
juiciness, taste, odor and overall acceptability were used as the 

sensory parameters. All the samples were coded with three 
digit numbers when presented to panelists in order to minimize 
the bias of panelist during the evaluation (Nuwan et al., 2016).

9. Statistical Analysis

Data were subjected to factorial analysis using the General 
Linear Models (GLM) procedures of two-way ANOVA of 
Statistical Analysis System (Version 22; IBM SPSS 2013) for 
determine the main factor (dosage or duration) effects and in- 
teraction effects of main factors without concerning negative 
control group. One-way ANOVA was performed to determine 
the significance difference between NC and SC treatment 
groups. Pen was considered as the experimental units for 
growth performance measures. Selected birds were used as the 
experiment units for analyses carcass quality, organ weight, 
and meat quality parameter data. Differences between means 
were tested using Duncan multiple range significant difference 
test when it appropriate (P<0.05 and P<0.01). The score given 
by each panelist on each sensory parameters were analyzed 
using Friedman nonparametric test using the procedure of 
Statistical Analysis System (Version 22; IBM SPSS 2013).

RESULTS AND DISCUSSION

1. Growth Performance

Effect of dietary SC levels and its feeding intervals on 
growth performance of broilers from hatch to day 35 is pre- 
sented in Table 3.

In the present study, broilers fed a diet supplemented with 
SC improved (P<0.01) weight gain and feed conversion ratio 
compared to the broilers fed NC diet from hatch to day 35. 
Comparatively, broilers fed a NC diet showed 10.95% lower 
weight gain and 14.56% higher FCR over birds fed a diet 
containing SC. The improvement was observed as leaner and 
quadratic way in the aspect of polynomial orthogonal con- 
trast. Similarly, previous studies observed that the broilers fed 
a diet supplemented with SC improved weight gain and FCR 
compared to the broilers fed a diet without SC (Madrigal et 
al., 1993; Santin et al., 2001). Moreover, Miles and Bootwalla 
(1991) observed directly fed microbes as probiotic improved 
growth performance of broilers. These improved results 
related with the balanced microbial population in the gastro-
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Table 3. The effect of Saccharomyces cerevisiae on growth 
performance of broiler chickens from 1 to 35 days of age

Treatments
ADG 

(g/day/
bird)

ADFI 
(g/day/
bird)

FCR

NC1 52.89 94.57 1.79

NC+0.6 S2 57.57 89.90 1.56

NC+1.0 S 57.05 89.71 1.57

NC+1.4 S 60.15 91.24 1.52

NC+0.6 L3 59.37 90.57 1.53

NC+1.0 L 57.36 89.43 1.56

NC+1.4 L 60.62 88.85 1.47

Pooled SEM4  0.44  0.81 0.02

P value
of contrast5

NC vs NC+0.6S ** * **

NC vs NC+1.0S ** * **

NC vs NC+1.4S ** NS **

NC vs NC+0.6L ** NS **

NC vs NC+1.0L ** * **

NC vs NC+1.4L ** ** **

Significant level 
of factorial 

analysis

Duration6 ** NS **

Dosage7
Leaner8 ** NS **

Quadratic8 ** NS **

Dosage × Duration NS NS NS
1 Negative control.
2 Short term.
3 Long term.
4 Standard error of mean.
5 Significant level: NC P>0.05, * P<0.05, ** P<0.01.
6 SC incorporation ratio (0.6% or 1% or 1.4%).
7 Whether SC supplied short term or long term.
8 Orthogonal polynomial contrast coefficient were used to deter- 

mine linear and quadratic effect.
ADFI: Average daily feed intake, ADG: Average daily gain, FCR: 
Feed conversion ratio.

intestinal tract which has an important role in the health and 
growth performance of the broilers (Thongsong et al., 2008). 
Further reported, the effect of natural growth promoters presen- 
ted by SC such as 1,3∼1,6 D-glucagon and Mannanoligo- 
saccharide help to gain significant body weight of broilers 
from hatch to day 42 (Shareef and Al-Dabbagh, 2009; Koc 
et al., 2010).

Broilers fed a NC diet showed a higher feed intake (p< 
0.05) compared to the broilers fed a diet with SC in the 
present study. Habibi et al. (2013) also observed higher feed 
intake in broiler fed a diet without probiotics compared to its 
counterpart. Previously reported that less nutrient absorption 
in the broiler caused higher feed intake to maintain their nu- 
trition requirements (Koenen et al., 2004). Therefore, observed  
difference in feed intake of broiler fed NC diet and broilers 
fed a diet including SC resulted in based on the efficiency 
of nutrient utilization in broilers (Habibi et al., 2013).

Moreover, Koc et al. (2010) mentioned that the effect of 
natural growth promoters such as 1,3∼1,6 D-glucagon and 
Mannan oligosaccharide present in SC cell wall helps to gain 
significant body weight of broilers from hatch to day 42. 
Mannan oligosaccharide content is approximately 50% of the 
carbohydrate fraction of SC cell wall and this effect can be 
attributed to the trophic effect of the product of intestinal 
microflora (Shareef and Al-Dabbagh, 2009). In order to that, 
manna oligosaccharides help to control pathogenic sources 
such as Salmonella and E. coli in broiler gut (Shareef and Al- 
Dabbagh, 2009). On the other hand, Mannan-oligosaccharide 
act as a nutritional compound to the beneficial bacteria that 
avoid the colonization of pathogenic bacteria and SC has 
higher vitamin B and mineral compounds (Shareef and Al- 
Dabbagh, 2009).

Broilers fed a diet supplement with SC for long term sho- 
wed higher weight gain (p<0.01), low feed conversion ratio 
(p<0.01) compared to broiler fed short-term SC diet. In con- 
trast, the results of Bai et al., (2013) mentioned that the effect 
of probiotic on broiler’s body weight significant at the early 
age stages of the broilers. However, there is not a sufficient 
evidence to explain the effect of probiotic supplement duration 
for the broiler growth performance. Although, Sanders and 
Veld (1999) reported that the multi-strain probiotic supple- 
ment in long term had a greater performance than the single 
strain in broiler gut health.

In our present study, broilers fed an increased level SC 
dosage showed the positive significant effect on growth per- 
formance. Broilers fed a higher dosage (>1.0%) of SC diets 
gave higher (p<0.01) body weight, low FCR compared to the 
broilers fed low dosage of SC at day 35 also reported by the 
Aluwong et al. (2013).
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2. Meat Quality

Meat quality also a very important parameter that reflects 
the dietary treatment effect in broiler studies. Table 4 showed 
SC effect on broiler breast meat. Broilers fed a diet with or 
without SC not obtained significant pH values for their breast 
meat. These results corroborate the findings of Pelicano et al.

Table 4. Effects of the supplementation of Saccharomyces ce- 
revisiae on the pH, cooking loss and water holding capacity of 
broiler chicken meat

Treatments pH CL
(%)

WHC 
(%)

NC1 5.60 9.28 78.89

NC+0.6 S2 6.00 10.75 72.92

NC+1.0 S 6.16 11.77 67.14

NC+1.4 S 5.90 11.17 71.27

NC+0.6 L3 5.83 11.28 70.91

NC+1.0 L 5.50 12.24 74.48

NC+1.4 L 5.73 12.02 73.09

Pooled SEM4 0.04  0.71  1.60

P value
of contrast5

NC vs NC+0.6S NS NS *

NC vs NC+1S NS NS **

NC vs NC+1.4S NS NS **

NC vs NC+0.6L NS NS **

NC vs NC+1L NS * NS

NC vs NC+1.4L NS * NS

Significant level of 
factorial analysis

Duration6 ** NS *

Dosage7
Leaner8 NS NS NS

Quadratic8 NS NS NS

Dosage × Duration NS NS **

Dosage × Duration NS NS NS

1 Negative control.
2 Short term.
3 Long term.
4 Standard error of mean.
5 Significant level: NC P>0.05, * P<0.05, ** P<0.01.
6 SC incorporation ratio (0.6% or 1% or 1.4%).
7 Whether SC supplied short term or long term.
8 Orthogonal polynomial contrast coefficient were used to deter- 

mine linear and quadratic effect.
CL: Cooling loss, WHC: Water holding capacity.

(2003) who mentioned probiotic did not effect on pH of the 
broiler meat. Furthermore, inconsistency results shown by the 
study of El-Kelawy and Sh ELnaggar (2016) regarding “Ja- 
panese” quails’ fed a diet contain SC at the age of 49 days.

Breast meat of the broilers fed a diet with SC for long term 
showed less (p<0.01) pH value compared to the broilers fed 
a diet with SC for short term. Similarly, Abdulla et al. (2017) 
mentioned that the probiotic activity would be able to reduce 
(p<0.05) the broiler breast meat pH value at the age of 42 days.

Broilers fed NC+1L and NC+1.4L diets had higher (p<0.05) 
cooking loss of the breast meat compared to the broilers fed 
NC diet. The results of Pelicano et al. (2003) mentioned that 
broilers fed a SC mixed probiotic diet did not show any effect 
on cooking loss of the broiler breast meat. Nevertheless, 
according to the Barbut et al. (2001), there was a correlation 
between pH value and the cooking loss of broiler meat.

Water holding capacity is an important parameter on meat 
nutrition value and flavor profile. Water-soluble nutrients and 
flavor precursors were subjected to loss with the water loss 
of meat resulting less tender (Pelicano et al., 2003). Broilers 
fed a diet with SC for short-term breast meat gave less (p< 
0.05) WHC compared to the meat of broilers fed NC diet. Ali 
(2010) and Pelicano et al. (2003) found that probiotic treated 
broiler groups gave higher (p<0.05) breast meat WHC com- 
pared to birds fed a probiotic absent diet at the age of 42 
days. Apart from that, broilers fed SC contained diet for long 
term shown higher (p<0.05) breast meat WHC than broilers 
fed a diet with SC for short term. In another hand, when con- 
sidering the duration-dosage combination of SC, broilers fed 
NC+1.4L and NC+1.4S diets showed a higher (P<0.01) meat 
WHC than other SC fed groups. Previous studies do not con- 
sider the duration and dosage combination effect of SC or 
probiotic on WHC of the broiler meat.

3. Carcass Organ Measurements

The internal organ weight percentage to live body weight 
of the slaughtered birds showed in Table 5. Obtained results 
did not indicate the effect of SC on broiler internal organ 
weight compared to NC fed group. Previous studies regarding 
the probiotic effect on broilers’ internal organ weight did not 
show significant values (Maiolino et al., 1992; Jin et al, 1997). 
As same as, Koc et al. (2010) confirmed the above finding on
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Table 5. Effects of the supplementation of Saccharomyces 
cerevisiae on internal organ weight relative to the live body 
weight of the broiler chickens

Treatment Liver 
(%)

Gizzard 
(%)

Heart 
(%)

Small 
intestine 

(%)

NC1 2.68 1.06 0.25 3.35

NC+0.6 S2 2.37 1.09 0.54 3.14

NC+1.0 S 2.67 1.30 0.40 3.34

NC+1.4 S 1.95 1.56 0.43 3.60

NC+0.6 L3 2.03 1.07 0.50 3.70

NC+1.0 L 2.72 0.97 0.47 3.63

NC+1.4 L 3.62 0.66 0.43 2.88

Pooled SEM4 0.40 0.28 0.05 0.38

P value
of

contrast5

NC vs NC+0.6S NS NS NS NS

NC vs NC+1.0S NS NS NS NS

NC vs NC+1.4S NS NS NS NS

NC vs NC+0.6L NS NS NS NS

NC vs NC+1.0L NS NS NS NS

NC vs NC+1.4L NS NS NS NS

Significant 
level of 
factorial 
analysis

Duration6 NS * NS *

Dosage7
Leaner8 NS NS NS NS

Quadratic8 NS NS NS NS

Dosage × Duration ** NS NS NS

1 Negative control.
2 Short term.
3 Long term.
4 Standard error of mean.
5 Significant level: NC P>0.05, * P<0.05, ** P<0.01.
6 SC incorporation ratio (0.6% or 1% or 1.4%).
7 Whether SC supplied short term or long term.
8 Orthogonal polynomial contrast coefficient were used to deter- 

mine linear and quadratic effect.

heart and liver weights of the 42 days old broilers. In another 
hand, Koc et al. (2010) mentioned broilers fed direct SC gave 
less (p<0.05) gizzard weight compared to broilers fed SC ab- 
sent diet. Interestingly, results obtained from current study also 
showed, broilers fed a SC incorporated diet for long term had 
less (p<0.05) gizzard weight compared to broilers fed SC for 
short term. The NC+1.4S diet fed broilers showed a higher 

(p<0.01) liver weight compared to the other treatment groups 
while showing the dosage-feeding interval effect of SC. Far- 
hoomand and Dadvend (2007) obtained a higher (p<0.05) liver 
weight from broilers fed a diet containing 0.5% SC compared 
to the broilers fed SC with low level (<0.5%) from hatch to 
day 42. Pathogenic microorganism such as Salmonella can da- 
mage the liver physiology and cause of its detrimental growth 
(Li and Gatlin, 2003). SC as a probiotic would minimize the 
activity of pathogenic bacteria by making barriers to patho- 
genic bacteria colonization (Li and Gatlin, 2003) resulting 
proper liver growth.

Broilers fed SC for long-term had a higher (p<0.05) small 
intestine weight compared to the broilers fed SC for short 
term. The study of Awad et al. (2009) observed that the bro- 
ilers fed a diet contain probiotic did not give significant 
weight of small intestine compared to the broiler fed a diet 
without probiotic at the age of day 35. However, previous 
studies expressed that broilers fed a diet containing SC can 
improve villas development in the small intestine (Reisinger 
et al., 2011, Gao et al., 2008, Zhang et al., 2005). The compa- 
rison of SC supplemented duration effect on small intestine 
weight had not sufficient evidence to explain using previous 
studies.

4. Chemical Composition of the Meat

The nutritional composition of the meat also an important 
parameter to determine the broiler meat quality. The proxi- 
mate analysis has done for searching health benefits, nutritional 
compositional changes of the meat. The proximate analysis 
result of broilers’ breast meat in different treatments showed 
in Table 6. Obtained results about chemical composition of 
breast meat from current study did not show a significant 
effect among the broilers fed a diet with SC and broilers fed 
a NC diet. El-Kelawy and Sh ELnaggar (2016) also reported 
the same results about SC effect on broiler meat nutritional 
composition. Nevertheless, the results of Yalçın et al. (2013) 
said, broilers fed a diet with 0.4% dosage of SC gave less (P< 
0.01) abdominal fat contain at the age of 42 days.

5. Carcass Measurements

Carcass weight, Breast muscle weight, and thigh muscle 
weight are somewhat economically important characters of
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Table 6. Effects of dietary Saccharomyces cerevisiae on the 
proximate composition of chicken breast meat

Treatment Moisture
(%)

CP
(%)

Ash
(%)

EE
(%)

NC1 73.89 23.00 1.07 5.11

NC+0.6S2 74.81 23.56 0.84 5.02

NC+1.0S 75.05 24.81 0.97 4.85

NC+1.4S 75.31 22.51 0.84 4.95

NC+0.6L3 75.05 26.46 0.84 4.90

NC+1.0L 73.82 24.08 0.75 4.22

NC+1.4L 73.83 23.89 0.81 4.48

Pooled SEM4  1.21  1.49 0.23 0.21

P value
of contrast5

NC vs NC+0.6S NS NS NS NS

NC vs NC +1S NS NS NS NS

NC vs NC+1.4S NS NS NS NS

NC vs NC+0.6L NS NS NS NS

NC vs NC+1L NS NS NS NS

NC vs NC+1.4L NS NS NS NS

Significant
level of
factorial 
analysis

Duration6 NS NS NS NS

Dosage7
Leaner8 NS NS NS NS

Quadratic8 NS NS NS NS

Dosage × Duration NS NS NS NS

1 Negative control.
2 Short term.
3 Long term.
4 Standard error of mean.
5 Significant level: NC P>0.05, * P<0.05, ** P<0.01.
6 SC incorporation ratio (0.6% or 1% or 1.4%).
7 Whether SC supplied short term or long term.
8 Orthogonal polynomial contrast coefficient were used to deter- 

mine linear and quadratic effect.
CP: Crude protein, EE: Ether extract.

the broiler carcass. Effect of SC on carcass measurements of 
“Cobb 500” broilers fed different dietary treatments showed 
in Table 7. Broilers fed a diet with SC did not provide sig- 
nificant values on carcass weight, thigh muscle weight and 
breast muscle weight when compared to the broilers fed NC 
diet. The results about carcass weight lined with the Denli et 
al. (2003) results that obtained from broilers fed a diet with 
Lactobacillus at the age of 42 days. In opposing, Pelicano et

Table 7. Effects of the supplementation of Saccharomyces cere- 
visiae on the carcass parameters of broiler chickens

Treatments CW (%) BM (%) TW (%)

NC1 71.65 22.68 18.38

NC+0.6S2 72.56 22.88 17.55

NC+1.0S 74.18 23.12 16.85

NC+1.4S 76.37 22.49 18.13

NC+0.6L3 72.58 21.70 16.22

NC +1.0L 72.08 24.31 17.73

NC+1.4L 72.79 25.29 19.26

Pooled SEM4  1.40  1.03  0.47

P value of
contrast5

NC vs NC+0.6S NS NS NS

NC vs NC +1S NS NS NS

NC vs NC+1.4S NS NS NS

NC vs NC+0.6L NS NS NS

NC vs NC +1L NS NS NS

NC vs NC+1.4L NS NS NS

Significant level
of factorial 

analysis

Duration6 NS NS NS

Dosage7
Leaner8 NS NS **

Quadratic8 NS NS NS

Dosage × Duration NS NS NS

11 Negative control.
2 Short term.
3 Long term.
4 Standard error of mean.
5 Significant level: NC P>0.05, * P<0.05, ** P<0.01.
6 SC incorporation ratio (0.6% or 1% or 1.4%).
7 Whether SC supplied short term or long term.
8 Orthogonal polynomial contrast coefficient were used to deter- 

mine linear and quadratic effect.
CW: carcass weight, BW: Breast muscle weight, TW: Thigh mu- 
scle weight.

al. (2003) showed a significantly decreased (p<0.05) carcass 
weight from birds fed a diet with probiotic compared to the 
control diet. The study of Roshanfekr and Mamooee (2009)
on broilers showed significantly high (p<0.05) breast muscle 
weight from the broilers fed a diet with 0.2% commercial 
probiotic at the age of 42 days.

Considering the dosage of SC, higher (p<0.05) thigh mu- 
scle weight showed by the broilers fed an increased level (1.4 
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Table 8. Friedman result for sensory evaluation - estimated median values

Treatments Appearance Taste Odor Color Juiciness Tenderness Overall acceptability

NC1 4.00 4.07 3.89 4.00 4.21 4.21 3.64

NC+0.6L2 4.00 4.00 3.54 4.00 4.00 4.00 4.00

NC+1.0L 4.00 4.00 4.11 3.79 4.14 3.93 4.00

NC+1.4L 4.00 3.76 3.61 4.14 4.00 4.00 3.93

NC+0.6S3 4.00 3.93 3.68 4.07 4.00 4.00 3.93

NC+1.0S 3.86 4.14 4.11 4.00 3.71 4.00 3.93

NC+1.4S 4.14 4.00 3.32 4.00 3.93 3.86 4.07

P value4 NC NC * NC NC NC NC

1 Negative control.
2 Long term.
3 Short term.
4 Significant level: NC P>0.05, * P<0.05, ** P<0.01.

%) of SC compared to the broilers fed reduced level (0.6%, 
1%) of SC regardless of feeding duration in the present study.

6. Sensory Evaluation of Meat

Sensory evaluation test results for light boiled breast meat 
is presented in Table 8. Only odor of the meat was improved 
(p<0.01) by the SC fed broilers’ meat in NC+1L and NC+1S. 
Others sensory qualities had not shown any significant effect 
between treatments. According to the previous studies, there 
was widespread agreement about sensory quality and the in- 
tramuscular lipid content (Park et al., 2016). Apart from that, 
the result of the Nakano (1999) suggested that the fat in the 
meat was converted into the favorable fat in the presence of 
probiotic for preferable sensory qualities.

CONCLUSION

Broilers fed a diet with SC showed a high growth perfor- 
mance (ADG and FCR) compared to those are in the negative 
control group (NC). Beside of that high dosage and long term 
SC fed broilers showed a better growth performance. Broilers 
fed a diet with high dosage-long term SC combination gave 
a higher breast muscle WHC compared to the broilers fed a 
low dosage-short term SC diet.
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