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Table 1- Ingredients and nutrient composition of basal broiler diets

Ingredients (%) Starter (1-10d)  Grower (11-24d)  Finisher (25-42 d)
Corn (CP=8.16%) 54.04 57.08 62.56
Soybean meal (CP=44%) 39.08 35.54 30.14
Dicalcium phosphate (P=17.5%) 2.03 1.81 1.65
Vegetable oil 2.33 3.29 3.49
Calcium carbonate 1.04 0.94 0.86
Common salt 0.23 0.27 0.25
Sodium bicarbonate 0.15 0.10 0.13
Vitamin premix! 0.25 0.25 0.25
Mineral premix? 0.25 0.25 0.25
DL- Methionine 0.30 0.26 0.23
L- Lysine HCI 0.21 0.16 0.16
L- Threonine 0.09 0.05 0.03
Total 100 100 100
Calculated composition

Metabolizable energy (kcal/kg) 2870 2970 3060
Crude protein (%) 22 20.6 18.65
Dig. Arginine (%) 1.37 1.27 1.13
Dig. Lysine (%) 1.22 1.10 0.98
Dig. Methionine (%) 0.61 0.55 0.50
Dig. Methionine + Cysteine (%) 0.91 0.83 0.77
Dig. Threonine 0.82 0.74 0.66
Calcium (%) 0.96 0.87 0.78
Phosphorus (%) 0.48 0.44 0.39
Na (%) 0.15 0.16 0.16
Cl (%) 0.22 0.23 0.22
DCAB (mEqg/kg) 235 218 200

1- Vitamin premix provide Vitamin A 9000 IU, Vitamin D3 2000 1U, Vitamin E 18 IU, Vitamin K3 2 mg, Vitamin B;
1.8 mg, Vitamin B, 6.6 mg, Vitamin B3 30 mg, Vitamin Bs 10 mg Vitamin B¢ 3 mg, Vitamin Bg 1 mg, Vitamin B3, 0.015
mg, Vitamin H2 0.01 mg, Choline chloride 500 mg, and antioxidant 1 mg in one kilogram diet.

2- Mineral premix provide Fe (FeSO4) 50 mg, Mn (MnQ,) 100 mg, Zn (ZnO) 85 mg, Cu (CuSO4) 10 mg, I (Cal) 1 mg
and Se 0.2 mg in one kilogram diet.

Table 2- Effect of different levels of fermented Saccharomyces cerevisiae on performance of broilers at

1-42 days
Treatments Daily feed Body weight Feed
intake (@) gain (Q) conversion

ratio

Control 102.5 52.1° 1.962

0.1 % fermented Saccharomyces cerevisiae 98.0 59.12 1.65°

0.3 % fermented Saccharomyces cerevisiae 100.9 60.1° 1.68°

0.5 % fermented Saccharomyces cerevisiae 101.0 62.52 1.62°

SEM 1.29 2.18 0.06

P-Value 0.38 0.002 0.003

Means within a column with unlike superscripts differ significantly (P< 0.05).
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Table 3- Effect of different levels of fermented Saccharomyces cerevisiae on carcass compartments of
broilers on day 42

Treatments Carcass Thigh! Breastt Wing! Abdominal Bursaof Thymus? Spleen?
yeild Fat? Fabricius?

Control 61.89 29.38 38.99 877 1.562 0.39° 0.162 0.13
0.1 % fermented 61.73 29.42 3758  9.23 1.24° 0.552 0.17° 0.15
Saccharomyces cerevisiae

0.3 % fermented 57.88 3123 37.69 881 1.13° 0.542 0.18° 0.15
Saccharomyces cerevisiae

0.5 % fermented 60.37 29.75 39.92 7.88 1.35% 0.48% 0.17° 0.16
Saccharomyces cerevisiae

SEM 0.6 0.32 0.64 0.12 0.04 0.01 0.01 0.0004
P-value 0.2 0.2 0.2 0.1 0.001 0.001 0.001 0.1

! Carcass weight ratio, 2Live weight ratio, Means within a column with unlike superscripts differ significantly (P< 0.05).
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Table 4- Effect of different levels of fermented Saccharomyces cerevisiae on antibody responses to

sheep red blood cell (SRBC) on days 21, 28, 35 and 42 of age

Total Anti-SRBC

Treatments Day 21 Day 28 Day 35 Day 42
Control 1.40 2.60° 3.20° 2.20°
0.1 % fermented Saccharomyces c erevisiae 1.50 4.60° 5.10° 3.50%
0.3 % fermented Saccharomyces cerevisiae 2.60 5.20° 6.90? 4.20°
0.5 % fermented Saccharomyces cerevisiae 2.00 3.10% 5.80% 4.402
SEM 0.22 0.33 0.28 0.22
P-value 0.21 0.03 0.0001 0.006
19G
Control 0.40 1.60 1.80° 1.20°
0.1 % fermented Saccharomyces cerevisiae 0.40 2.00 2.30%® 2.10%®
0.3 % fermented Saccharomyces cerevisiae 0.40 1.70 3.202 1.90%
0.5 % fermented Saccharomyces cerevisiae 0.70 1.30 3.50? 2.902
SEM 0.10 0.19 0.18 0.18
P-value 0.74 0.82 0.004 0.016
IgM
Control 1.00 1.00° 1.40¢ 1.00
0.1 % fermented Saccharomyces cerevisiae 1.10 2.60%® 2.80%® 1.40
0.3 % fermented Saccharomyces cerevisiae 2.20 3.502 3.702 2.30
0.5 % fermented Saccharomyces cerevisiae 1.30 1.80° 2.300° 1.50
SEM 0.21 0.26 0.24 0.22
P-value 0.15 0.001 0.002 0.39

Means within a column with unlike superscripts differ significantly (P< 0.05).

Table 5- Effect of different levels of fermented Saccharomyces cerevisiae on PHA-P stimulation index

Treatments Stimulation Stimulation index
index (mm) (mm)
24 h 48 h
Control 0.32 0.32
0.1 % fermented Saccharomyces cerevisiae 0.36 0.31
0.3 % fermented Saccharomyces cerevisiae 0.43 0.34
0.5 % fermented Saccharomyces cerevisiae 0.48 0.38
SEM 0.048 0.049
P-value 0.65 0.52
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Introduction: Fermented Saccharomyces cerevisiae is used as a new additive in animals (Heidarieh
et al., 2013). These products are rich in nucleic acids, chitin, beta-glucan and
mannoligosaccharides. Studies have reported that beneficial effects of S. cerevisiae on growth
performance in broilers (Baurhoo et al. 2006). Consumption of fermented S. cerevisiae in rainbow
trout, increased feed uptake and improved feed conversion ratio (Heidarien et al. 2013).
Nonetheless, data on its effects in broilers is scarce. The aim of this study was to investigate the
effect of fermented S. cerevisiae on growth performance and immune responses.

Material and methods: An experiment was conducted as a completely randomized design using
240 day-old chicks (mixed sex) with four treatments, five replicates, and 12 chicks in each replicate
from 1 to 42 days of age. Experimental treatments were: (1) control group (basal diet without any
feed additive), (2) basal diet + 0.1% fermented S. cerevisiae (3) basal diet + 0.3% fermented S.
cerevisiae and (4) basal diet + 0.5% fermented S. cerevisiae.

Chicks in each replicate were weighed weekly and feed intake was determined at the end of each
week. From these data, average daily weight gain, average daily feed intake and feed conversion
ratio were calculated. On day 42 of the experiment, two birds (one male and one female) from each
replicate were selected, weighed, and slaughtered. The carcass yield and carcass components
including breast, thighs, wings, abdominal fat, thymus, and bursa of fabricius were weighed using a
digital scale and their relative weights to body weight were calculated. To assess the systemic
antibody response, chicks were immunized by intramuscular injection of 0.1 mL of 25% sheep red
blood cell (SRBC) in PBS on days 8 and 22. Blood samples were collected from two birds of each
replicate via the wing vein and serum antibody levels produced in response to SRBC were
measured on days 21, 28, 35 and 42 (Salehimanesh et al. 2015). Skin response to intradermal
injection of phytohemagglutinin-P (PHA-P) was measured on day 16 during 24 and 48 h after
injection (Grasman 2010). Data was analyzed using the GLM procedure of SAS (SAS Institute,
2001) in a completely randomized design and means were compared using Tukey’s multiple range
test (P<0.05).

Results and discussion: The results indicated that treatments had no significant effect on daily feed
intake (P>0.05) but daily weight gain and feed conversion ratio improved in all groups receiving
fermented S. cerevisiae (P<0.05). The beneficial effects of Saccharomyces boulardii and Bacillus
cereus (Gil et al. 2005) and prebiotic (Fermacto) (Rodrigues et al. 2005) on broiler performance
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have been investigated and reported. It was reported that Primalac and Bacillus amyloliquefaciens
probiotics did not affect daily feed intake (Yakhkeshi et al. 2012). In contrast, the use of
lactobacillus reduced the daily feed intake of broilers (Murry et al. 2006). The difference can be
due to the type and dose of the probiotic. S. cerevisiae and B. subtilis probiotics increased growth
performance, feed intake, and feed conversion ratio in broilers (Chen et al., 2009). Use of 1.5% and
2% S. cerevisiae (Sc47) in the diet of broiler chickens increased daily weight gain (Ghasemi et al.
2006). It was reported that addition of B. subtilis containing probiotic to the diet of broiler chickens
improved the feed conversion ratio from 21 to 42 days of age (Fritts and Waldroup 2003).
mannanoligosaccharide fed broiler chickens (isolated from the cell wall of S. cerevisiae) compared
probiotics and organic acids mixture fed chickens had lower feed conversion ratio (Derebasi and
Demir 2004). S. cerevisiae improves feed intake by stimulating beneficial microbes in the digestive
tract (Kocher et al. 2004). Tthe results indicated that treatments did not affect carcass efficiency,
breast, thigh, and wing (P<0.05). Fermented S. cerevisiae increased bursa of fabricius and thymus
weight ratio at the tested concentrations (P<0.05). Consumption of 0.1% and 0.3% fermented S.
cerevisiae reduced abdominal fat weight ratio (P<0.05). Feeding heat stressed broilers with three
diets, including Primalac, S. cerevisiae, and Aspergillus oryzae probiotics decreased the weight of
carcasses, which could be due to their lack of effect under stress conditions (Yaghoobfar et al.
2009). Consumption of lactobacillus has shown to reduce abdominal fat in broilers (Kalavathy et al.
2003). Lactobacillus probiotic and synbiotic (Biomin) mixture fed chicks had higher spleen and
thymus weight at 35 days compared to synbiotic fed ones yet their effects was insignificant on the
weight of bursa of Fabricius. According to our results, probiotics can affect the organs of the
immune system, but their effect can vary, depending on the bacterial strain and the age of the bird
(Awad et al. 2009). Per our observations, changes for total anti-SRBC, IgG and IgM at day 21 were
insignificant (P>0.05). Administration of 0.3% fermented S. cerevisiae increased the total anti-
SRBC and IgM on day 28 (P<0.05). All treatments increased total anti-SRBC while only 0.3% and
0.5% fermented S. cerevisiae increased 1gG. IgM was higher in 0.1% and 0.3% fermented S.
cerevisiae fed birds on day 35 (P<0.05). Total anti-SRBC was increased by 0.3% and 0.5%
fermented S. cerevisiae and IgG was increased by 0.5% on day 42 (P<0.05). Studies have reported
the immunomodulatory effects of prebiotics, probiotics, or a mixture of prebiotics and probiotics on
the titers of immunoglobulins (Ebrahimi et al. 2014). Kabir et al. (2004) reported that the positive
effect of Protexin on the immune response of poultry to the SRBC antigen by increasing general
antibodies, macrophage activity, and production of local antibodies at the mucosal surface of tissues
such as the intestinal wall. Use of Biomin synbiotic (Hasanpour et al. 2013) and Protexin +
TechnoMos synbiotic (Ghahri et al. 2013) have reported to increase humoral immune responses. In
contrast, use of BioPlus probiotic, prebiotic biomass and their composition had no effect on serum
IgG concentration in broiler chickens (Midilli et al. 2008). These variations could be related to the
probiotic, prebiotic and synbiotic dose used, the animal species and population studied (age and
weight) and microorganism strains. Cellular immunity in response to PHA-p injection was not
affected by treatment groups (P>0.05). Lactobacillus containing diets have shown to improve T
lymphocyte function in newly hatched chickens and pullets (Dunham et al. 1993). It was reported
that Protexin probiotic could improve cellular immune function yet concomitant use of probiotic
and formic acid had no synergistic effect on poultry cellular immune system (Mirbabai et al. 2012).
Conclusion: It was concluded that consumption of 0.3% fermented S. cerevisiae could improve
growth performance and humoral immune response in broiler.
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