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Introduction: The use of growth-promoting antibiotic substitutes in commercial broiler farming is
mainly due to the development of resistant bacteria. The use of growth-promoting antibiotics in
mother hens may have important consequences, one of these effects being the reduction of the
effect of antibiotics in the offspring whose parents received these antibiotics (McDonald 1995,
Ghasemian and Jahanian 2016). One of the proposed alternatives to growth-promoting antibiotics
are prebiotics, which include non-starch polysaccharides that are not digested in the digestive
system, including fructo-oligosaccharides, galactoligosaccharides, beta-glucan, mannan
oligosaccharides, etc. The main components of the yeast wall are beta-glucans and mannan
oligosaccharides. Which are of special importance in feeding broiler breeders because it not only
changes the intestinal microflora for the benefit of the animal, but also has properties to modulate
the immune system (Arsi et al. 2015). The use of cell wall yeast promotes the growth of beneficial
bacteria throughout the digestive tract. Among the different probiotic species, lactobacilli and
bifidobacteria use the yeast cell wall the most and grow the most when it is used (Liu et al. 2018)
and also have a greater contribution to poultry health (Baurhoo 2007b). Increasing the number of
useful cells in the intestine reduces the number of harmful bacteria. On the other hand, the mannan
present in the yeast cell wall reduces the binding of Gram-negative bacterial pathogens such as
salmonella and E-coli to the intestinal epithelial cells by binding type one fimbriae. Bacteria
colonize the intestine without attachment and colonization, and it is directly related to the
strengthening of the animal's immune system (Baurhoo 2007b). It has also been reported that the
mannan fraction present in the yeast cell wall has anti-adhesion activity against Campylobacter
jejuni (Ramirez-Hernandez et al. 2015; Corrigan et al. 2017).

Material and methods: In order to investigate the effect of different cell wall yeast levels of
Saccharomyces cerevisiae in feeding broiler breeders, cell wall yeast product was prepared from
Chitika Company. For this purpose, 100 broiler breeder and 25 broiler roosters (Ross 308) 54 week
olds were prepared and randomly distributed in 5 treatments and 5 replications with 25
experimental units (4 broiler breeder and one rooster in each unit). The experimental treatments
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included 1- the control treatment (without Saccharomyces cerevisiae yeast cell wall) and treatments
2 to 5 containing 0/5, 1, 1/5 and 2 g/kg of Saccharomyces cerevisiae yeast cell wall in feed
respectively. The duration of the experiment was 12 weeks, which was divided into 3 periods (age
54-57, 58-61, and 62-65 weeks), and the birds had free access to water and food during the entire
experiment. Room temperature, lighting duration and other management items were based on the
standard of the strain guide (birds had the same amount of feed). The experiment was divided into
three periods of four weeks according to the different stages of the birds' production, and for this
purpose, at the end of the 4th, 8th and 12th weeks, the birds were weighed and the average weight
of each group was reported. The eggs of all experimental treatments were counted and collected
separately in the whole period. In order to determine production performance, production
percentage and average egg weight were measured and calculated daily in the entire period and the
results were reported. In order to check the quality characteristics of eggs, at the end of the 8th and
12th week, 2 eggs were randomly selected and evaluated from each replication, and the average of
these two weeks was reported in the results of this study. The resistance of the egg shell was
measured using a Japanese resistance measuring device with specifications (Co., Ltd., Tokyo, Japan
Robotmation) in which the eggs were placed vertically and the egg cracked due to the applied force
and the applied force It was measured in kilograms per square centimeter.

Results and discussion: The experimental treatments had no significant effect on the weight
changes of broiler breeders. The results showed that the experimental treatments had significant
effects on the percentage of egg production in all three test periods. In the first period of the
experiment, the group fed with 1/5 and 2 g/kg with 63/97 and 63/54 percent egg production had a
significant difference compared to the control group which had 62/35 percent production (P <0.05).
In the second period (age 58-61 weeks), the group fed with one g/kg of Saccharomyces cerevisiae
yeast had a significantly higher percentage of egg production than the control group. In the third
period, the groups receiving Saccharomyces cerevisiae yeast had a significantly higher percentage
of egg production than the control group (P <0.05) Researchers reported that the addition of yeast
cell wall to the diet of broiler breeders at the age of 63 to 67 weeks significantly increased the
percentage of egg production (Shashidhara and Devegowda 2003). Different levels of
Saccharomyces cerevisiae yeast did not have a significant effect on shell resistance and thickness in
broiler breeders compared to the control group (P> 0.05). The test results show the effect of
treatments containing 1, 1.5 and 2 g/kg of Saccharomyces cerevisiae cell wall causing a significant
reduction in the number of broken eggs (P <0.05) The use of yeast cell wall increases the
digestibility of dietary minerals, especially calcium and phosphorus, which has a significant effect
on reducing the percentage of broken eggs (Koiyama et al. 2018). The use of levels of 1, 1/5 and 2
a/kg of cell wall yeast in the diet caused a significant increase in the antibody titer of Gambro virus
in broiler breeders during the experimental period (P <0.05).

Conclusion: The results of this study showed that the use of commercial yeast Saccharomyces
cerevisiae was able to increase the percentage of egg production without any negative effect on the
body weight of broiler breeders, as well as egg weight, egg resistance and shell thickness. In
parallel, reduce the percentage of deformed and broken eggs compared to the control group. In
addition, the effects of decreased production due to aging were reduced in groups fed with
commercial yeast Saccharomyces cerevisiae. The increase in Gambro virus antibody titer after
consuming Saccharomyces cerevisiae indicated the improvement of the broiler breeders’ immune
system. In general, according to the results obtained from this research, it can be said that the use of
commercial yeast Saccharomyces cerevisiae had favorable effects on the studied parameters and the
best level used was one g/kg of diet.

Keywords: Broiler breeder, Deformed egg, Egg production, Immunity, Production performance,
Saccharomyces cerevisiae.
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Table 1- Composition and chemical compounds of basal diets

Ingredient percent
Corn 71/0
Soybean meal (CP: 44%) 15/40
Wheat bran (CP: 16/8 %) 2/00
Calcium carbonate 7179
Oyster shell 1/30
Monocalcium phosphate 0/83
Salt 0/20
Choline chloride (60%) 0/80
1 vitamin supplement 0/25
2 mineral supplements 0/25
DL methionine 0/16
L-threonine 0/02
Nutrient composition
Metabolizable energy (kcal/kg) 2715
Crude protein (%) 12/49
digestible lysine (%) 0/52
digestible methionine (%) 0/34
digestible threonine (%) 0/42
calcium (%) 3/34
Available phosphorus (%) 0/32
Sodium (%) 0/18

Vitamin permix Supplied the following, per kilogram of diet: vitamin A, 11025 1U; vitamin D3, 3528 IU; vitamin
E, 33 mg; vitamin K3, 0/91 mg; Vitamin B1, 0/18 g; Vitamin B2, 0/825 g; Vitamin B3, 1/00 g; Vitamin B5, 3/00
g; Vitamin B6, 0/30 g; Vitamin B9, 0/125 g; Vitamin B12, 0/15 g; choline chloride, 50g;

2Mineral permix Supplied the following per kilogram of diet: Fe (Fe-sulfate), 50g; Zn(Zn-sulfate), 11g; Mn (Mn-
sulfate), 110 mg; Cu (Cu-sulfate), 6g; (calcum iodate), 1g; Se (Sodum selenite), 0/2 g.
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Table 2- Influence experimental treatments on body weight in Ross 308 broiler breeder

Treatments* Yeast cell wall First period Second period Third period
gr/kg 54-57 week 58-61 week 62-65 week
1 0 4262 4359 4464
2 0/5 4231 4349 4442
3 1 4251 4351 4457
4 1/5 4247 4358 4467
5 2 4271 4360 4455
SEM 14/54 11/05 11/54
P. Value 0/3978 0/9379 0/5772

*Experimental treatments include: 1- control treatment (without Saccharomyces cerevisiae yeast wall), 2- 0/5
gr/kg of diet S.cerevisiae yeast wall, 3- 1 gr/kg of diet S.cerevisiae yeast wall, 4- 1/5 gr/kg of diet S.cerevisiae
yeast wall, 5- 2 gr/kg of diet S.cerevisiae yeast wall.
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Table 3- Influence experimental treatments on egg production in Ross 308 broiler breeder

treatments Yeast cell wall First period Second period Third period
gr/kg 54-57 week 58-61 week 62-65 week

1 0 62/35°¢ 55/68° 50/09°

2 0/5 62/79¢ 57/42%® 51/922

3 1 63/26%° 57/832 52/45?

4 1/5 63/54%® 57/35%® 52/29?

5 2 63/97° 57/04%® 53/29°

SEM 0/2638 0/4456 0/3848

P. Value 0/0030 0/0275 0/0002

&¢ Means within the same column with different letters differ significantly (P<0.05).

*Experimental treatments include: 1- control treatment (without Saccharomyces cerevisiae yeast wall), 2- 0/5
gr/kg of diet S.cerevisiae yeast wall, 3- 1 gr/kg of diet S.cerevisiae yeast wall, 4- 1/5 gr/kg of diet S.cerevisiae
yeast wall, 5- 2 gr/kg of diet S.cerevisiae yeast wall.
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Table 4- Influence experimental treatments on egg weight in Ross 308 broiler breeder

treatments Yeast cell wall First period Second period Third period
gr/kg 54-57 week 58-61 week 62-65 week

1 0 67/19 67/62 68/21

2 0/5 67/22 67/55 68/31

3 1 67/15 67/54 68/19

4 1/5 67/25 67/61 68/04

5 2 67/19 67/58 67/77

SEM 0/0507 0/1179 0/1433

P. Value 0/7205 0/9863 0/1100

*Experimental treatments include: 1- control treatment (without Saccharomyces cerevisiae yeast wall), 2- 0/5
gr/kg of diet S.cerevisiae yeast wall, 3- 1 gr/kg of diet S.cerevisiae yeast wall, 4- 1/5 gr/kg of diet S.cerevisiae
yeast wall, 5- 2 gr/kg of diet S.cerevisiae yeast wall.
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Table 5- Influence experimental treatments on egg shell thickness and Shell resistance in Ross 308 broiler

breeder
shell thickness (nm) Shell resistance
treatments Yeas;rclilé wall 61 week 65 week 61 week 65 week
1 0 398 395 3/58 3/36
2 0/5 403 400 3/55 3/42
3 1 404 402 3/60 3/43
4 1/5 403 401 3/61 3/140
5 2 403 403 3/58 3/41
SEM 3/355 3/714 0/307 0/307
P. Value 0/7408 0/6443 0/3103 0/5019

*Experimental treatments include: 1- control treatment (without Saccharomyces cerevisiae yeast wall), 2- 0/5
gr/kg of diet S.cerevisiae yeast wall, 3- 1 gr/kg of diet S.cerevisiae yeast wall, 4- 1/5 gr/kg of diet S.cerevisiae

yeast wall, 5- 2 gr/kg of diet S.cerevisiae yeast wall.
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Table 6- Influence experimental treatments on egg shell thickness and Shell resistance in Ross 308 broiler
breeder

Deformed egg Broken egg
Yeast cell 54-61 54-61
treatments wall
Week week
gr/kg
1 0 2/024 2 1/8522
2 0/5 1/932 ® 1/768°
3 1 1/828 ® 1/632°¢
4 1/5 1/794° 1/654 ¢
5 2 1/774° 1/628 bc
SEM 0/0508 0/0285
P. Value 0/0123 0/0001

a¢ Means within the same column with different letters differ significantly (P<0.05).
*Experimental treatments include: 1- control treatment (without Saccharomyces cerevisiae yeast wall), 2- 0/5
gr/kg of diet S.cerevisiae yeast wall, 3- 1 gr/kg of diet S.cerevisiae yeast wall, 4- 1/5 gr/kg of diet S.cerevisiae

yeast wall, 5- 2 gr/kg of diet S.cerevisiae yeast wall.
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Table 7- Influence experimental treatments on Gumboro antibody titer in Ross 308 broiler breeder.

Yeast cell wall (gr/kg)

Antibody control 0/5
Titer 2073P 2162%

1/5 2 SEM P Value

22812 22892 22902 33/002 0/0003

&b Means within the same row with different letters differ significantly (P<0.05).
*Experimental treatments include: 1- control treatment (without Saccharomyces cerevisiae yeast wall), 2- 0/5
gr/kg of diet S.cerevisiae yeast wall, 3- 1 gr/kg of diet S.cerevisiae yeast wall, 4- 1/5 gr/kg of diet S.cerevisiae

yeast wall, 5- 2 gr/kg of diet S.cerevisiae yeast wall.
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