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ABSTRACT: A total of one hundred and twenty unsexed, one-day-old Ross 308 broiler chicks were
randomly allocated and divided evenly into 4 dietary treatment groups. Every group was represented by
birds in 3 replicates of 10 chicks apiece. Broiler chicks were fed dietary treatments as: T1, basal diet without
supplementation (control), T2, T3, and T4, fed a basal diet with 0.05, 0.10, and 0.15 g yeast/ kg diet,
respectively, throughout the period of 1- 42 days of age. Ad libitum water and feed were supplied during
the experimental period. The results indicated that: birds fed diets supplemented with yeast (Saccharomyces
cerevisiae, Sc.) achieved the highest body weight gain, the best rate of feed conversion ratio, with a
significant decrease in feed intake compared to birds in the control treatment. The percentage of dressing,
weight of certaingiblets and weight of some immune organs in the treated birds fed on diets supplemented
with yeast were greater compared to the control group birds, and the best of them were the birds of the
fourth treatment fed on 0.15 g yeast/ kg of diet at 42 days of age. Adding yeast atvariedlevels (0.05, 0.10,
0.15 g yeast/ kg diet) to the diet led to anote worthy increase (P < 0.05) in some blood serum components
(total protein, globulin, high-density lipoprotein (HDL) and glutathione peroxidase (GPx) activity) and a
significant decrease (P < 0.05) in the level of total lipids and total cholesterol, low-density lipoprotein
(LDL) and malondialdehyde (MDA) activity in the blood serum of birds compared to the control group.
The concentrations of immunoglobulin (IgA, IgM, and IgG) in the blood serum of birds fed the diets
supplemented with yeast were significantly improved (P <0.05) compared to the control group. The number
of harmful bacteria decreased significantly (P < 0.05) while the number of beneficial bacteria increased
significantly (P < 0.05) in the intestines of birds fed the diet supplementation with yeast compared to the
control group. Histological measurements in the intestines of treatment birds fed on diets supplemented
with Sc. showed a significant increase (P < 0.05) in the height and width of the villi and a significant
decrease (P < 0.05) in the depth of the villi compared to control birds. Economic effectiveness and relative
economic efficiency improved by adding yeast (Saccharomyces cerevisiae) at varying levels to the feed,
and the highest values were discovered in the fourth treatment (0.91, 146.77, respectively) to which 0.15 g
yeast/ kg diet was added versus the control group (0.62, 100, respectively). In general, based on the results
obtained from the experiment, from a nutritional and economic perspective, it can be recommended to add
yeast (Saccharomyces cerevisiae) to broiler chick diets at a rate of 0.15 g yeast/ kg diet - to obtain the best
growth performance, carcass characteristics, oxidative and immune status, and intestinal health, without
any negative effects on the health of broiler chicks under the conditions.

Keywords: Yeast, broiler chicks, histomorphological measurements, immune response, performance,
and cecal microbial count.
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INTRODUCTION

The progressive reduction and in many
instances the complete removal of Antibiotics
have now moved towards increasing dependence
on several specialized feed ingredients and in-feed
additives. This is complemented by the
implementation of effective vaccination programs
and other management adjustments (Abd El-Atti
et al, 2025). Advancements in scientific
knowledge and the introduction of alternative
products to antibiotics have greatly contributed to
promoting the principles of responsibility and
reduction in antimicrobial stewardship.

The animal agriculture industry now provides
a broad range of antibiotic alternatives to assess
and apply in various contexts. Notable among
these are prebiotics, probiotics, and organic acid
additives, which contribute significantly to
maintaining epithelial health and strengthening
animals' immune systems (Kumar et al., 2022).

In recent years, Interest in bio-additives has
been steadily increasing, with a particular
emphasis on optimizing organic additives and
introducing innovative ingredients developed
through  biotechnological — processes.  This
movement leverages living organisms and their
byproducts across multiple industries. One area
significantly impacted is poultry production,
which faces considerable challenges in keeping up
with the growing global demand for meat and
eggs, driven by consistent population growth.
Moreover, a number of countries are phasing out
the use of prophylactic antibiotics in animal feed
as part of efforts to combat antibiotic resistance in
livestock (Fathima et al., 2023).

One of the probiotics that has generated
considerable interest in recent research is yeast.
Yeast and its derived products were frequently
used as feed additives in animal nutrition (Okasha
et al., 2023). The main purpose of incorporating
these feed additives into livestock diets is to
supply the nutrients, enhance the feed's
palatability, boost growth performance, and
maximize the utilization (Selim et al., 2024). A
potential method to boost the productivity of
broiler chicks is by supplementing their diet with
dry yeast. This addition has been shown to

improve nutrient digestibility, gut health, and
immune function in various animal species.

Saccharomyces cerevisiae (yeast) products
have provided efficient in-feed utilization
pathogen reduction (Haldar et al., 2011) and
minimizing adverse environmental impacts
(Cheng et al., 2014). Yeast can be included in
poultry feed in several forms, such as live yeast,
dried yeast, fermented products, and yeast cell
wall components. In broilers, supplementing yeast
has been observed to enhance performance,
reduce pathogens, modulate gut microflora,
support the immune system, improve intestinal
health, and elevate overall meat quality (Roy and
Ray, 2023). Yeast comprises a-D mannan, chitin,
B-D-glucan, along with calcium, magnesium, and
zinc. This study aimed to assess the impact of
dietary  supplementation with dry yeast
(Saccharomyces cerevisiae) on broiler growth
performance, carcass characteristics, specific
blood serum biochemical indicators, antioxidant
status, immune function, cecal microbiota
composition, select histomorphological
parameters, and the economic efficiency of broiler
chicks.

MATERIALS AND METHODS

This study was carried out on a private farm
located in Ashmoon, Menoufia Governorate,
Egypt, during the experimental period spanning
August to September 2023.

1. Experimented diets

Two corn-soybean meal-based diets were
developed for broilers to be fed during both the
starter phase (1 to 21 days) and the finisher phase
(22 to 42 days). These diets were designed to meet
the nutritional requirements outlined by the
National Research Council (NRC, 1994) and were
used as the basis for formulating the basal diet, as
shown in Table 1.

The basal corn-soybean meal starter diet
contained approximately 22.28% crude protein
(CP) and 3,045 kcal of metabolizable energy
(ME) per kilogram, while the finisher diet
comprised 19.81% CP and 3,118 kcal per
kilogram. Both diets were provided in mash form.

106



Effect of yeast (Saccharomyces cerevisiae) supplementation on productive performance, .........

The basal starter and finisher diets were further
fortified with four graded supplementation levels
of Saccharomyces cerevisiae (Sc.), namely 0.00,
0.05, 0.10, and 0.15 g /kg diet at respective of (T,
T, Ts, and T,4) during the experimental periods.
Yeast (Saccharomyces cerevisiae) containing 2 x
10%® CFU/ g was provided from Angel Yeast Co.,
Ltd, Yichang, China. Yeast (Sc.) was mixed with
the experimental diets every week.

2. Chick assay procedures

On the day of hatching, 120 mixed-sex Ross
308 chicks were selected for the experiment. Each
chick was wing-banded, weighed, and randomly
assigned to one of four treatment groups, with
three replicates of 10 chicks per group. Efforts
were made to ensure that the initial body weights
across groups were similar, averaging around 40
g. The chicks were housed in pens with wheat
straw litter and reared from day one until 42 days
of age. Throughout the six-week experimental

period, they were provided with unlimited access
to food and water. The management practices for
the broiler chicks adhered to the guidelines
outlined in the Ross 308 Broiler Commercial
Management Guide (Aviagen, 2018). A lighting
schedule of 23 hours of lighting followed by 1
hour of darkness was maintained throughout the
experiment. The initial temperature was set at
33°C on the first day and was gradually reduced
by approximately 2°C per week until reaching
24°C, which was maintained until the end of the
study. Environmental conditions, including
temperature, humidity, lighting, and ventilation,
were kept consistent across all treatment groups.
Vaccination  protocols were implemented
according to breeder standards and were uniform
for all experimental groups. All necessary
husbandry practices were carefully observed to
ensure proper care of the chicks throughout the
study.

Table 1: Composition and calculated analysis of the experimental diets fed during the starter (1 —21)

and finisher period (22 - 42) days of age.

Ingredients Starter diet (%) Finisher diet (%)
Ground yellow corn (8.5%) 50.19 56.96
Soybean meal (44%) 40.95 34.01
Vegetables oil 5.03 4.95
Limestone ground 1.34 1.50
Di-calcium phosphate 1.70 1.76
Vitamins and minerals Mixture! 0.30 0.30
DL- methionine? 0.19 0.22
Salt (sodium chloride) 0.30 0.30
Total 100 100
Calculated values®:

Crude protein % 22.28 19.81
ME, Kcal/ kg diet 3045.40 3118.33
C/ P ratio 136.69 157.41
Lysine, % 1.32 1.14
Methionine, % 0.37 0.33
Calcium, % 1.06 0.98
Available phosphorus, % 0.46 0.44

1Vitamin and mineral mixture at 0.30 % of the diet supplies the following per kilogram of the diet: Vit. A, 12000 IU;
Vit. D3, 3000 1U; Vit. E, 40 mg; Vit. Ks, 3 mg; Vit. By, 2mg; Vit. Bz, 6 mg; Vit. Bs, 5mg; Vit. Bi2, 0.02mg; Nicotinic
acid, 45mg; Biotin, 0.075 mg; Folic acid, 2mg; Pantothenic acid, 12mg; Manganese, 100mg; Zinc, 60 mg; lIron,
30mg; Copper, 10mg; lodine, 1mg; Selenium, 0.2mg; Coblat, 0.1 mg.

2DL-methionine: 98% feed grade (98% methionine).
3Calculated according to NRC (1994).
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3. Growth performance parameters

The following parameters were measured:

- Body weight gain, feed intake, and feed
conversion ratio:

The total body weight gain in grams over the
entire period (1-42 days) was calculated by
subtracting the initial live weight from the final
live weight, as follows:

BWG = BW; - BW;

BW1 represents the body weight at the
beginning of a specific period, while BW2
corresponds to the body weight at the end of that
same period. The average live body weights and
body weight gains were rounded to the nearest
gram. For precision, measurements were taken
weekly for each replicate, calculated by
subtracting the remaining feed from the initially
provided amount. To determine the feed intake
per chick, the following formula was utilized:

feed intake (g)/ period/ pen

FI =

~ Number of birds intaking feed

Feed intake calculations were conducted over
the entire period spanning from day 1 to day 42 of
age.

Feed conversion values were determined by
dividing the total feed intake per chick by the
corresponding weight gain. This was calculated
using the following formula (Singh and Panda
1992) as follows:

Feed conversion ratio (FCR) =

Amount of feed intake (g/ bird/ day)
Body weight gain (g/ bird/ day)

- Slaughter and carcass information:

At 42 days of age, six birds from each dietary
treatment group were weighed and slaughtered
after a 12-hour feed withdrawal period. This was
done to measure the empty carcass weight
(excluding the head, neck, and legs) and the total
weight of giblets (liver, gizzard, and heart), which
were expressed as percentages relative to the
empty carcass weight. Additionally, the bursa of
Fabricius, spleen, and thymus (all lobes on the left
side of the neck) were carefully removed and
weighed to the nearest milligram. The collected

data was then utilized to calculate the dressing
percentage using the following method:

Dressing% =

Empty carcass weight + giblets weight
pty ght(g) +g ght (g) % 100

Pre—slaughtering weight ( g)

Average pre-slaughter weights of birds, empty
carcass, liver, gizzard, and total giblets were
rounded to the nearest gram.

4. Serum blood parameters,
antioxidant activity, and the
immunological status of broiler
chicks

Blood samples were collected from each bird
at the time of slaughter. These samples were
transferred into tubes without heparin, and the
serum was separated via centrifugation at 3500
rpm for 15 minutes. The serum was then frozen at
—20°C until further analysis. Serum total protein
and albumin levels were measured using a
chemical testing method. Globulin concentrations
were calculated by subtracting albumin levels
from the corresponding total protein values.
Additionally, the albumin/globulin (A/G) ratio
was determined by dividing the albumin levels by
the globulin levels Coles, 1974). Blood total
serum lipids, total cholesterol, and serum high-
density lipoprotein (HDL) and low-density
lipoprotein (LDL) were determined according to
the methods described by Stein and Myers (1995).

The activity of glutathione peroxidase (GPx)
was measured in 2 ml of whole blood. The blood
was washed and centrifuged at 748 g for 10
minutes, repeated three times using a 0.9% NaCl
solution (Hosseini-Vashan et al., 2015). The
volume of washed and centrifuged erythrocytes
was adjusted to 2 ml using cold, redistilled water.
The lysate was then prepared following the
instructions provided in the commercial kits from
Spectrum Diagnostics, Albour, Cairo, Egypt, for
GPx activity analysis. The concentration of serum
malondialdenyde = (MDA) was  measured
following the protocol established by Yagi
(1984). Spectrophotometric measurements were
conducted at 520 nm, and the results were
reported as nmol/ml TBARS (thiobarbituric acid
reactive substances) index.
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Serum immunoglobulins IgA, IgM, and 1gG
concentrations were measured at 42 days of age.
The levels of chicken immunoglobulins (IgA,
IgM, and IgG) were determined using commercial
ELISA quantification kits specifically designed
for chickens. These tests were conducted in a
laboratory clinic in Egypt. The total serum
immunoglobulin concentration was calculated as
the sum of the respective concentrations of serum
IgA, IgM, and IgG (Mountzouris et al., 2010).

5. Cecal microbiota account and
Histomorphological parameters

During the slaughtering process, similar birds
used to assess carcass traits were included in a
microbiological study. Six birds from each
treatment group were chosen for the collection of
cecal content samples. Segments of the cecum,
along with their contents, were aseptically
retrieved using sterilized scissors, scalpels, and
forceps. From each segment, 1 gram of the sample
was placed into a sterile 2 ml Eppendorf tube and
subsequently stored in a freezer at -20°C. Nutrient
agar was used to determine the total bacterial
count (TBC), while Eosin Methylene Blue (EMB)
agar was applied for the enumeration of total E.
coli count (TEC). For Lactobacillus, the colony-
forming units (CFU) were assessed using a
modified method as described by previous
researchers, Baurhoo et al. (2007), which differed
only in I agar used.

Villus height and crypt depth were assessed
using samples from the duodenum and ileum. To
obtain these measurements, 2 cm segments from
each sample were collected from the midpoint of
the tissue, flushed, and preserved in a 10% neutral
buffered formalin solution. The segments were
then dehydrated through a graded series of
alcohols, cleared with methyl benzoate, and
embedded in paraffin wax. Thin sections,
measuring five micrometers, were prepared,
stained with hematoxylin and eosin, and analyzed
using digitized images captured by a Bx40
Olympus camera linked to a PC microcomputer
via a 3153 data translation card. Morphometric
analysis was conducted using HL Image software
(Diagnostic Instruments, Inc., Sterling Heights,
MI). For each sample, 10 intact and properly

oriented crypt-villus units were randomly selected
under 40x magnification. Villus height was
measured from the top of the villus to the villus-
crypt junction, while crypt depth was defined as
the measurement of the invagination between
adjacent villi.

6. Economic efficiency

The economic efficiency was determined
using an input-output analysis approach (Heady
and Jensen, 1954), Assuming that other overhead
costs remain unchanged, the calculation is as
follows: (Price per kg of weight gain — Feed cost
per kg of weight gain) / Feed cost per kg of weight
gain under experimental conditions.

7. Statistical analysis

Data were statistically analyzed by completely
randomized design using the SPSS (2011)
program, and the differences among means were
determined using the Duncan multiple range test
(Duncan, 1955). Percentages were transformed to
corresponding arcsine values before performing
statically analysis (Snedecor and Cochran, 1982).
The following statically model was applied:

Yij=p +oi + Ej Where: Yi;= Observed

traits, it = Overall mean,

o = Effect of treatment (i = 1, 2, 3and 4) and Ejj-
experimental random error.

RESULTS AND DISCUSSION

Effect of dietary yeast supplementation
on broiler growth performance:

Body weight gain (BWG), Feed intake (FI),
and feed conversion ratio (FCR)

The growth performance of birds, including
body weight gain, feed intake, and feed
conversion ratio, under different experimental
dietary treatments (0.00, 0.05, 0.10, and 0.15 g
yeast per kg of diet) is summarized in Table 2. The
dietary yeast supplementation significantly
improved body weight gain (P < 0.05), with
values recorded at 50.84, 53.09, and 55.83 g for
To, Ts, and Ta, respectively, compared to the
control group (T, 49.46 g) throughout 1 to 42
days of age. Yeast is widely recognized for its
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various health benefits in humans and animals.
Additionally, yeast and its cell wall components
have been extensively utilized as feed
supplements in poultry and livestock industries
(Abou El-nagaetal., 2012; Broadway et al., 2015;
Hussein and Selim, 2018; Zanaty and Hussein,
2021; and Selim et al., 2022). The increased body
weight gain observed in chicks fed with yeast
throughout the experimental period could be
attributed to improved nutrient retention in the
broilers. Yeast provides a rich supply of small
peptides and free amino acids, which are highly
digestible and readily absorbed, potentially
enhancing overall broiler performance. The
inclusion of S. cerevisiae in broiler diets has
demonstrated comparable effectiveness in
promoting growth, significantly contributing to
their development (Lin et al., 2023, and Roy and
Ray, 2023).

The findings of Hussein and Selim (2018)
supplementing broiler chicks' diet with 0.25% S.
cerevisiae and a multi-strain probiotic resulted in
higher body weight at 35 days of age compared to
the control group. Also, Sampath et al. (2021) and
Aziz and Abdulrahman (2023) showed that
incorporating a yeast supplement into the diet of
broilers was shown to significantly enhanced their
growth performance, specifically in terms of body
weight gain (BWG). The results revealed that
yeast exerted a notable impact on BWG
throughout the growth phases of the study.

The contrast, Brummer et al. (2010) studied
yeast cell wall extracts for only fifteen days and
Adebiyi et al. (2012) used a lower concentration
of yeast for the broilers. Both experiments
indicated no significant difference in BWG.
Similarly, a notable decrease in weight gain was
observed in broilers given a diet supplemented
with 5% Saccharomyces cerevisiae, compared to
the control group, under conditions of heat stress
(Mohamed et al., 2022). Body weight gain was
significantly reduced in broiler turkeys fed a diet
supplemented with 1g/kg during 7-8 weeks of age
when compared to the control group (Ozsoy and
Yalgin, 2011).

All experimental chicks from T, to T4 showed
lower feed intake compared to chicks in the first
group (T1) during the total experimental period (1-

42 days of age). In general, during the
experimental period (1- 42 days of age), birds in
the fourth treatment (15 g yeast/kg feed) had
significantly lower daily feed intake (90.99
g/chick/ day) compared to birds in the first
treatment (95.58 g/chick/day, Table 2). The above
results agree with He et al. (2021), Roy and Ray
(2023), and Okasha et al. (2023), who showed that
feed intake wasloweringg the addition of yeast on
broiler diets. Also, Abdalla et al. (2023) it was
observed that increasing yeast supplementation in
the diet of broiler chicks led to a linear reduction
in feed intake. Likewise, Pascual et al. (2020)
reported that the addition of 250 - 500g of
yeast/ton had significantly (P < 0.01) decreased
feed intake (114 to 1119/ d) of broiler chicks.

On the other hand, the present results
disagreed with those observed by Zhang et al.
(2005) and Oyedeji et al. (2008), who investigated
that the inclusion of different levels of yeast in
broiler chicks' diets found no significant effect (P
> 0.05) on feed intake.

The results presented in Table 2 demonstrate
the impact of various dietary yeast levels on the
feed conversion ratio (FCR) during the
experimental period spanning 1 to 42 days of age.
The data revealed a significant improvement in
FCR with yeast supplementation across this
period. Chicks fed the basal control diet (T1)
exhibited an FCR of 1.93 from days 1 to 42, while
a gradual improvement in FCR was observed with
increasing levels of yeast supplementation (0.05,
0.10, and 0.15 g yeast/kg diet). The most
favorable FCR value of 1.63 was recorded for diet
Ta, which included 0.15 g yeast/kg diet. Overall,
the inclusion of yeast in the basal diet notably
enhanced the FCR compared to the control group
that did not receive any supplementation in the
broiler chicks’ diet (Roy and Ray, 2023).

Recent studies have examined the improved
feed conversion ratio (FCR) in birds fed with
yeast, highlighting reduced feed intake alongside
enhanced feed efficiency. These findings were
explored by Kumar and Kumari (2021).
Enhancements in the feed conversion ratio are
associated with the stimulated growth of
beneficial intestinal microflora in birds, a result of
dietary supplementation with yeast as a probiotic.
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The improved performance of Saccharomyces
cerevisiae can be linked to its various
advantageous components, including vitamin B
sources, cellulolytic enzymes, phytase, and cell
wall elements such as mannan oligosaccharides
(MOS) and glucomannan. These components
contribute to better intestinal health and more
efficient nutrient utilization. Additionally, this
approach may hold promising potential for
applications related to Motor  Neuron
Degenerative Disease (MNDD) (Zhang et al.,
2005). The improved FCR values observed in the
treatment group receiving yeast supplementation
might result from enhanced intestinal morphology
and cell proliferation, as indicated by increased
villi height and density. This could lead to more
efficient feed utilization (Lawrence et al., 2018).

These findings align with those reported by
Pascual et al. (2020), who observed significant
differences in feed conversion ratios when dry
yeast and yeast cell wall extracts (YCW) were
added, compared to the control group, in broiler
chicks aged 1 to 42 days.

Abdalla et al. (2023) Supplementing with
yeast was shown to significantly improve the feed
conversion ratio in broiler chicks compared to the
control group. This enhancement can likely be
attributed to improved intestinal morphology and
increased cell proliferation, as evidenced by
higher villi density and height, which may
contribute to more efficient feed utilization
(Lawrence et al., 2018). Furthermore, the
beneficial effects of yeast and yeast derivatives on
the gastrointestinal tract, along with the
eradication of pathogenic bacteria such as
Salmonella and E. coli, may elucidate this
phenomenon (Ghosh et al., 2012). Also, early
colonization of beneficial yeast may have played
a critical role the establishment of favorable
microbial environment in the gut, resulting in
better feed utilization and nutrient absorption
(Shankar et al., 2017). Abo-Sriea et al. (2024), the
feed conversion ratio showed significant
improvement in broiler chicks provided with
yeast-derived components (beta-1,3; 1,6 glucose,
mannans, and nucleotides) and those treated with
florfenicol in water, compared to the control

group.

Table 2: Effect of dietary yeast supplementation on body weight gain, feed intake, and feed

conversion ratio of broiler chicks during the experimental period (1- 42 days of age).

Dietary Body weight gain, Feed intake, Feed conversion ratio,
treatments (9/ chick/ d) (9/ chick/ d) (g feed/ g gain)
Ta 49.4623 +0.80 95.58%+ 0.71 1.93*+0.03
T2 50.84" +0.88 93.93a + 0.59 1.85° +0.03
Ts 53.09% + 0.67 92.41a° + 0.57 1.74°+ 0.04
T4 55.83% + 0.94 90.99° + 0.55 1.639+0.04
Significans * * *

T4, control, basal diet without supplementation, T2, basal diet + 0.05g yeast/ kg diet, Ts, basal diet + 0.10g yeast/ kg

diet, T4, basal diet + 0.15¢g yeast/ kg diet;
2Mean + S.E. of 3 replicates treatment;

a,b,c,and ...... exe. means within the same column with each different superscript are significantly different (P <

0.05);  *significant.

Effect of dietary supplementation on
carcass characteristics and immune
organs of broiler chicks.

The experimental results on the impact of
dietary yeast supplementation on carcass

characteristics, giblets, and immune organ
parameters at 42 days of age are presented in
Table 3. At this age, supplementing the diet with
varying levels of yeast (0.05, 0.10, and 0.15 g/kg)
led to a significant (P < 0.05) increase in both pre-
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slaughter and empty carcass weights, with the
highest levels of yeast supplementation showing
the most pronounced effects. The recorded pre-
slaughter weights were 2163 g, 2235 g, and 2350
g, while the empty carcass weights were 1748 g,
1850 g, and 1991 g, respectively. In comparison,
the control group (T1) showed lower values, with
a pre-slaughter weight of 2099 g and an empty
carcass weight of 1605 g for broiler chicks at 42
days of age (Table 3). According to Calislar and
Kana (2021) and Maksimovi¢ et al. (2022), they
found that adding Saccharomyces improved
dressing yield and lowered abdominal fat than the
control group of broiler chicks. Also, Roy and Ray
(2023) found that adding Saccharomyces
improved dressing yield, gizzard, and heart
weight compared to the control group.

On the other hand, meat quality parameters
were not affected by the addition of yeast; this is
the finding of Sharif et al. (2018). Also, Abo-Sriea
et al. (2024). It was observed that supplementing
250 Saccharomyces cerevisiae per ton did not
produce a significant impact on dressing
percentages or yields when compared to the
control group. This inconsistency in Sc
supplementation could be linked to differences in
the type and dose of Sc, alongside variations in
dietary composition and the overall health
condition of the chicks (Al-Khalaifah, 2018).

The addition of different levels of yeast (T,
T3 and T4) resulted in a decrease in the level of
abdominal fat weight in the carcass of broiler
(30.22, 29.88, and 28.099) in comparison with the
control group (31.21g). Findings from this
research suggest probiotic supplementation in a
broiler diet may reduce abdominal fat, possibly
lessening costs tied to disposing of abdominal fat
waste. These results suggest that the majority of
feed energy was utilized efficiently for bird
growth, which could otherwise become
abdominal fat without a yeast-culture probiotic
(PB). The reduction in abdominal fat after
introducing yeast to the gut might be due to the
presence of Saccharomyces in the digestive tract
of birds interfering with the absorption of
cholesterol and fatty acids, thereby lessening fat
absorption and storage in the abdomen of birds fed
the probiotic (yeast) supplement. A similar

conclusion was also proposed by Roy and Ray
(2023) that the inclusion of S. cerevisiae in the
broiler’s diet significantly reduced abdominal fat.
Also, Zhang et al. (2022) demonstrated that
supplementing with 2.0% yeast culture (YC)
significantly (P < 0.05) reduced the abdominal fat
percentage in broiler chicks.

In this study, liver and gizzard weights were
significantly affected by the nutritional yeast
levels (0.05, 0.10, and 0.15 g/kg) compared to the
control group at 42 days of age, while the heart
was not affected by the yeast addition. In the same
evening, adding varying levels of yeast
supplementation substantially (P < 0.05) raised
the giblets weight (T4, 0.15¢g yeast/ kg diet), which
was 148g versus the unsupplemented treatment
(Ty, 117g). The greater carcass yield and visceral
weight of poultry diets including yeast is a result
of the fact that yeast improves digestion and
provides additional nutrients, encompassing
vitamins and minerals needed for muscle growth
(Zhang et al., 2022).

While Li et al. (2019) reported an increased
carcass yield and gizzard weight by
supplementing yeast up to 0.3% in the diets for
broilers. Also, Abdel-Hafeez et al. (2017), adding
three types of feed additives (prebiotic, probiotic,
or symbiotic) to broiler diets, enhance the gizzard,
spleen, and bursa of Fabricius, and both
(excluding the probiotic). Also, the current
findings correspond with those documented by
Attia et al. (2020).

Table 3 also shows the effect of a 0.15g/kg
yeast diet on immune organs of the relative
weights of the spleen, thymus, and bursa of
Fabricius at 42 days of age in broiler chicks. The
relative weight of spleen, thymus, and bursa
increased by the addition of different levels of
yeast, especially the higher level of
Saccharomyces cerevisiae. The highest values
were reported for (0.15g yeast/ kg diet, T4), being
(2.31, 3.59, and 3.93g) for spleen, thymus, and
bursa weights, respectively, in comparison with
other treatments at 42 days of age. These results
agree with those reported by (Sampath et al.,
2021). Research demonstrated that birds fed a diet
enriched with yeast as a probiotic exhibited
heavier immune organs, such as the bursa of
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Fabricius and the thymus. Saccharomyces
cerevisiae contains cell wall components and

responses by promoting the production of immune
cells and molecules involved in identifying and

compounds that enhance the host's immune combating potential pathogens.

Table 3: Effect of dietary yeast supplementation on carcass characteristics and immune organs at 42
days of age of broiler chicks.

Dietary treatments!

Items T - - T Sig.
Carcass traits
Pre-slaughter weight, g 2099%2°+33.41 | 2163°+28.01 | 2235°+25.79 | 2350% +19.77 *
Empty carcass weight, g 16059+ 20.33 1748°+20.02 | 1850+ 22.02 | 1991+ 21.65 *
Dressing percentage, % 82.04°+ 0.08 86.78™+0.08 | 88.99%+0.07 | 91.02%%0.09 *
Abdominal fat, g 31.21*+1.29 30.22°+0.82 29.889+1.92 | 28.09°%2.17 *
Giblets
Liver weight, g 499+ 0.59 54°+0.59 60°+ 0.82 64°+ 0.86 *
Gizzard weight, g 59¢+0.82 67°+0.86 70%+0.79 75+ 0.83 *
Heart weight, g 8.75+0.01 8.29+0.02 8.58+0.02 8.98 £ 0.07 NS
Giblets weight, g 1179+ 1.55 129+ 1.56 139°+1.78 1482+ 1.87 *x
Immune organs
Spleen weight, g 1.39%2%+0.03 1.44°+ 0.05 1.77°+£0.14 2.31%+0.02 *
Thymus weight, g 2.47°+0.09 3.02°+0.12 3.42°+0.11 3.59%+0.13 *
Bursa gland weight, g 3.029+0.15 3.17c¢ £ 0.17 3.49b +0.19 3.932+0.17 *

1T, control, basal diet without supplementation, T2, basal diet + 0.05g yeast / kg diet, Ts, basal diet + 0.10g yeast / kg
diet, T4, basal diet + 0.15¢g yeast / kg diet;

2Mean + S.E. of 3 replicates treatment;

%a,b,c,and ...... exe. means within the same row with each different superscript are significantly different (P < 0.05).

* Significant. NS, Non-significant.

Effect of dietary yeast supplementation on
some blood serum biochemical,
antioxidant activity, and immune globulin
contents of broiler chicks.

Our findings agree with Kumar et al. (2019)
supplemented 1.0, 1.5, and 2.0g/ kg into the
broiler’s diet and found a significant improvement
in the serum concentration of albumen. Okasha et
al. (2023) reported that the addition of S.
cerevisiae at levels of 0.25, 0.50, and 0.75 % was
significantly (P < 0.05) of total protein and
albumen concentration of broiler chicks blood at
42 days of age in comparison with the control
group. Serum trend conducted by Abo-Sriea et al.
(2024) observed those serum biochemical
parameters of birds supplemented with dietary
250g S. cerevisiae/ ton revealed significant
elevations in serum proteins, albumen, and
globulins.

Data concerning the effect of different levels
of yeast on blood serum constituents at 42 days of
age are shown in Table 4. The data revealed that
chicks fed diets containing a high level of yeast
(T4, 0.15g/ kg diet) significantly (P < 0.05)
improved total protein, albumen, globulin, and A/
G ratio compared to the control group. Globulin is
a source of antibody production, so its level in the
serum is a good indicator of immune responses,
consequently better disease resistance (Ghazalah
et al,, 2011, and Abdel-Fattah and Zenat, A.
Ibrahiem, 2013).
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The results of serum total lipids (TL), total
cholesterol (TC), high-density lipoprotein (HDL),
and low-density lipoprotein (LDL) concentration
showed a statistical effect of different levels of
yeast in broiler chicks (Table 4). Serum levels of
total lipids, total cholesterol, and low-density
lipoprotein (LDL) were decreased by different
levels of yeast (0.05, 0.10, and 0.15 g/ kg diet; T,
T3, and T,) compared to the control group. While
the high-density lipoprotein (HDL) was increased
(67.80 mg/dl; T4) compared to (43.01 mg/dl; T,)
at the respective. These results are partially
consistent with results Abo-Sriea et al. (2024)
observed that serum biochemical parameters of
birds supplemented with dietary yeast revealed
significant evaluations low in serum cholesterol
and triglyceride levels. Kannan et al. (2005)
supported these findings, as they reported that
yeast nucleotide supplementation to poultry
lowered cholesterol levels due to the ability of
yeast to regulate serum cholesterol via bile acid
deconjugation.

In contrast, Okasha et al. (2023) found
insignificant changes in triglycerides and total
cholesterol in broiler chickens fed diets
supplemented with yeast at doses of 0.25, 0.50,
and 0.75%. Similarly, He et al. (2021) observed
no effect was observed on serum total cholesterol
and triglyceride concentrations in broiler chickens
fed diets supplemented with yeast at doses of 0.5
and 1.0 g/kg. The variation in results could be due
to differences in the supplement levels used.

The results of serum blood glutathione
peroxidase (GPx) and malondialdehyde (MDA)
activity showed a statistical effect of dietary
different levels of yeast supplementation in broiler
chicks (Table 4). Significant variations were
observed in serum blood GPx activity and MDA
concentration across the treatments. Glutathione
peroxidase (GPx) plays a key role in antioxidant
defense by catalyzing the reduction of hydrogen
peroxide and lipid peroxides into less harmful
hydroxides, thereby contributing to oxidative

protection. (Brigelius and Leopold, 2020). Also, it
is an important index of lipid peroxidation and
oxidative damage caused by reactive oxygen
(ROS) (Nielsen et al., 1997). Similarly, He et al.
(2021) reported that malondialdehyde (MDA)
was lower in the live yeast supplemented fed
group than the control group on day 42, supports
the hypothesis that live yeast has a role in
antioxidant functions in broilers fed diets with
yeast cell wall powder, MDA levels was lower on
day 42 (Li et al., 2019). Also, Zhang et al. (2022)
showed that yeast supplementation decreased
MDA contents in the serum of broiler chicken.
Similarly, Tagang et al. (2013) reported that yeast
probiotic supplementation enhanced serum
antioxidant enzyme activities in broilers, but they
found no effect on MDA levels.

As shown in Table 4, different levels of yeast
dietary supplementation in the experiment
affected the immunoglobulin (Ig) contents in the
serum blood of broiler chicks. Yeast dietary
supplementation significantly improved some
immunoglobulin (Ig) contents (P < 0.05) for IgG,
IgM, and IgA, respectively. The IgM content was
the highest in birds with 0.15g yeast/ kg diet (T4),
while the control group's IgM content was the
lowest. 1gG and IgA levels were values being,
802.26 and 139.89, then 1gG 250.18 and IgA
119.55 for the control group at 42 days of age of
broiler chicks. These results are coordinated with
Sun et al. (2020) noted that the contents of IgA
and IgG in serum were significantly increased by
yeast-supplemented diet compared to the control
groups during 21 and 42 days of age. The results
were also similar to other previous findings
(zZhang et al., 2014, and Yitbarek et al., 2012).
The yeast enhances the immune function and
contributes to the health and growth of the broiler,
dietary inclusion of yeast-derived (Ding et al.,
2019), which justified our current finding for
serum immunity. Live yeast cell wall cloud
produces same trophic substances and has a role
as an immune cofactor (Wang et al., 2022).
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Table 4: Effect of dietary yeast supplementation on blood serum parameters, antioxidant status, and
immunoglobulin (1g) contents of broiler chicks at 42 days of age.

tems Dietary treatments! sig.
T: T2 Ts Ta

Blood serum parameters

Total protein, g/dI 4.26%23+0.15 4.45+ 0.15 456+ 0.16 4,65+ 0.26 *

Albumin (A), g/dI 2.35°+£0.12 2.42°+0.06 2.48%+0.07 2512+ 0.06 *

Globulin (G), g/dI 1.91°+0.03 2.03°+0.04 2.08%+0.05 2.142+ 0.06 *

AJG ratio 1.23*+0.01 1.19°+0.02 1.19°+0.02 1.17°+0.02 *

Total lipids, mg/dl 589.11% + 0.68 450.22"+0.56 430.46°+0.66 429.37¢£0.72 **

Total cholesterol, mg/dl 163.29% + 0.52 152.34+0.33 139.82°+0.47 136.03°+0.32 *

(Hl_:%hl_‘i‘*:‘;é%l'ip(’pr‘)tei” 4301°+034 | 6213°20.44 | 65732052 | 67.80°%059 | *

;-I_C’a’)vl_‘;’err‘jglﬁl'ip‘)pr‘)tei” 67.29°#052 | 59.13°+055 | 56.86°+052 | 50.13°#0.57 | *

Antioxidant status

GPx activity, mg/dI 1.019+0.01 2.49°+0.04 3.42°+0.02 3.882+£0.04 *

MDA activity, mg/dl 192.63* + 0.04 156.41° + 0.04 146.93° + 0.02 141.39°+0.03 *

Immunoglobulin

contents

1gG, mg/ml 250.189+9.82 | 494.45°+13.72 | 637.26°+19.34 | 802.26% + 4.26 *

IgM, mg/ml 69.75°+ 6.13 119.23"+6.98 122.79°+6.98 | 133.292+11.73 *

IgA, mg/ml 119.55°+ 3.33 135.63°+3.62 | 137.25%®+3.99 139.892 + 3.92 *

Total Ig, mg/ml 439.309 +19.23 | 749.31°+12.75 | 897.30°+20.76 | 1075.44% + 22.33 | **

1T, control, basal diet without supplementation, T2, basal diet + 0.05g yeast / kg diet, Ts, basal diet + 0.10g yeast / kg

diet, T4, basal diet + 0.15¢g yeast / kg diet;
2Mean + S.E. of 3 replicates treatment;

%a,b,c,and ...... exe. means within the same row with each different superscript are significantly different (P < 0.05).

* Significant. **Highly significant
Effect of dietary yeast supplementation on
the cecal content bacterial population of
broiler chicks

Our study revealed that dietary supplements
contributed to a reduction in E. coli when
compared to the control group. Conversely, they
led to an elevation in Lactobacillus levels and
total aerobic compared to the control group (Table
5). Birds supplemented with 0.05, 0.10, and 0.15¢
yeast/ kg diet significantly increased
Lactobacillus (8.569, 9.873, and 10.022 logio
CFU/ g, respectively) compared to 7.426 logio
CFU/ g for the control group (T1). On the other
hand, Saccharomyces cerevisiae yeast addition in
broiler diets can lower E. coli counts.

Studies have shown that Saccharomyces
cerevisiae yeast extracts and 0.1% nucleotide
supplementation can lower clostridia levels
(Ismael et al., 2022, and Abo-Sriea et al., 2024).
Yeast as a probiotic can be beneficial intestinal
bacteria such as Lactobacillus, which block the
pathogen attachment sites and resist pathogens
such as clostridia (Yuan et al., 2020). Roy and
Ray (2023) showed that the addition of
Saccharomyces cerevisiae, a Yeast-cultured
probiotic (PB), significantly reduced E. coli levels
in the duodenum and ileum of broiler chicks
compared to the control group (P = 0.01).
Probiotic-fed groups also exhibited a relatively
higher total viable count than the control group.
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This is attributed to probiotics supporting normal
intestinal microflora through comprehensive and
antagonistic exclusion mechanisms. (Mulatu et
al., 2019). Supporting commercial lactic acid
bacteria while decreasing harmful bacteria can aid
in preserving gut morphology and increase broiler
production performance (Yang et al., 2009).
Furthermore, by greater colonization resistance
and stimulating the immunological response, S.
cerevisiae may operate as a bio-regulator of the
gut microbiome and strengthen the host’s inherent
defenses. A lower E. coli count is always desirable
in poultry farming, and our results in lowering this

pathogenic bacterium are in line with the findings
of Mulatu et al. (2019). The efficacy of
Saccharomyces is proven to modulate the gut
microbiota and suppress pathogens (Czech et al.,
2020). In this study, the tested probiotics, S.
cerevisiae, were shown to significantly reduce
overall E. coli count in the small intestine, which
might be because of decreasing intestinal pH,
boosting the synthesis of volatile fatty acids, and
improving nutritional absorption.  Similarly,
results were reported by Hoque et al. (2021) and
Roy and Ray (2023).

Table 5: Effect of dietary yeast supplementation on cecal content bacterial population of broiler

chicks at 42 days of age.

Bacterial population Dietary treatments .
Sig.
(logo CFU/ g) T T2 Ts Ts
Lactobacillus 7.426%23+0.14 8.569°+£ 0.16 9.873°+0.19 10.0222+ 0.23 *
E.coli count 5.832+0.19 3.403°+0.29 2.156°+ 0.40 1.7929+0.31 *
Total aerobic 8.103°+0.15 8.636%+ 0.16 9.7372£0.19 9.8962+ 0.19 *

171, control, basal diet without supplementation, Tz, basal diet + 0.05g yeast/ kg diet, T, basal diet + 0.10g yeast /kg

diet, T4, basal diet + 0.15g yeast/ kg diet.
2Mean *S.E. of 3 replicates treatment;

%a,b,c,and ...... exe. means within the same row with each different superscript are significantly different (P < 0.05).

*Significant.

Effect of dietary yeast supplementation on
intestinal morphological parameters of
broiler chicks

The average villus height, width, crypt depth,
and villus height: crypt depth in duodenum and
ileum of broiler chicks measurements at 42 days
of age are presented in Table 6. Data showed that
significant increase (P < 0.05) in villi height of
duodenum and ileum when added highly yeast
supplementation for birds fed 0.15g yeast/ kg diet
(T4); 1679.19 and 793.46 um as compared with
other treatments and control group (1603.13,
1422.02 and 1379.54 pum) for duodenum villus
height and 746.29, 693.72 and 672.29 pm for
ileum villus height; T3, T, and Ti, respectively.
Villi intestine width value being 129.78 and 68.73
pum for T4 of duodenum and ileum, compared to
the control group (103.79 and 49.96 um),
respectively. The results obtained from this study
also indicated that adding different levels of yeast
to broiler diets resulted in a significant (P < 0.05)

decrease in crypt depth (CD) and a significant (P
< 0.05) increase in villus height: crypt depth ratio
at 42 days of age.

The improvement the intestinal health by
dietary yeast supplementation was related to
genes and anti-microbial peptides genes (Zhang et
al., 2023). He et al. (2021), higher villus height
and an increased villus height-to-crypt depth ratio
in the ileum in groups supplemented with live
yeast. These enhancements were linked to
improved nutrient absorption and greater average
daily weight gain during the finisher period.
Similarly, studies reported that the inclusion of
0.5% live yeast could elevate the villus height-to-
crypt depth ratio in the jejunum and ileum of
broilers. (Wang et al., 2017). In another study,
Abdaljaleel et al. (2018) reported that ileum villus
height was improved in broilers fed diets with live
yeast wall compared to the control diet.
Furthermore, dietary inclusion of live yeast in
broilers challenged with succharide was very
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effective for intestinal absorption and broiler
function in broilers (Wang et al., 2021). The
dietary addition of live yeast and mannan-
oligosaccharide at a concentration of 100 g/kg has
been found to positively influence intestinal
histomorphology and enhance the growth
performance of broilers during both the starter and
finisher phases (Tufail et al., 2019).

Dietary supplementation of yeast has been
shown to have a positive impact on improving the
gut mucosal development in broilers (Abdaljaleel
et al., 2018). This study suggests that the
enhancement of intestinal morphology in broiler
chickens through live yeast supplementation
could be attributed to the yeast promoting the
release of polyamines into the intestinal lumen.
This, in turn, stimulates a higher proliferation rate

of intestinal epithelial cells. Supporting this
finding, earlier research has shown that yeast
supplementation leads to an increase in villus
height (Lee et al., 2025 and Roy and Ray, 2023).
A significant decrease (P < 0.05) in crypt depth
has found by studies (Czech et al., 2020 and Roy
and Ray, 2023) upon S. cerevisiae feeding. Villus
height is essential for efficient gut functions for
boosting health (Matur and Eraslan 2012). The
crypt may be thought of as the villus
manufacturer, and continual cell turnover is
essential for maintaining villi length and hence,
absorption compability (Pluske et al., 1997). In
our experiment, lower crypt depth in probiotic
treated groups might be an indication of greater
villi production which indicates that probiotics are
efficient for ensuring the gut health of broilers.

Table 6: Effect of dietary yeast supplementation on gut morphology of broiler chicks at 42 days of

age (Mean = S.E.).

Dietary treatments®
Items Sig.
T T2 T3 Ta
Duodenum (pum)
Villus height 1379.54% 3+ 24.26 | 1422.02°+12.67 | 1603.13°+14.56 | 1679.10°+22.13 | *
Villus width 103.79°4325 | 118.20°+8.63 | 12503®+8.69 | 120.78+896 | *
Crypt depth 601.98°+10.33 | 480.84°+11.77 | 463.25°+12.02 | 387.62+11.89 | *
X”'“S height : Crypt 1,997+ 0.05 206°+023 | 346°+009 | 433012 | *
epth
leum (pum)
Villus height 672.20°+11.22 | 693.72°+8.22 | 756.200+7.36 | 79346°+882 | *
Villus width 49.96°+230 | 5347°+275 | 6L77°+256 | 68732279 | *
Crypt depth 11675+ 6.34 | 88.75°+5.69 | 6320°47.12 | 60444296 | *
;’e'gtﬁ' height: Crypt 5.76%+ 0.36 78204042 | 11.95°+039 | 13.13°+016 | *

T4, control, basal diet without supplementation, T2, basal diet + 0.05g yeast/ kg diet, T3, basal diet + 0.10g yeast /kg

diet, T4, basal diet + 0.15g yeast/ kg diet.
2Mean *S.E. of 3 replicates treatment;

%a,b,c,and ...... exe. means within the same row with each different superscript are significantly different (P < 0.05).

*Significant.

Effect of dietary yeast supplementation on
the economic efficiency of broiler chicks

Data about dietary yeast supplementation on
the relative economical efficiency (REE) are
presented in Table 7. In comparison with the

control treatment (100), the supplementation of
yeast improved REE by 11.29, 27.42, and 46.77%
for T, T3, and T4 with supplemented 0.05, 0.10,
and 0.15 g yeast/ kg diet. Eltazi et al. (2014)
studied the effect of feeding broiler chicks on diet
containing different levels of backer's yeast
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Saccharomyces cerevisiae (Sc.) as probiotic
natural feed additive on economic efficiency was
studied. Broiler chicks fed, the first group (A), fed
on the diet without a feed additive (control group).
The other groups B, C, and D were fed on a basal
diet supplemented with yeast (Sc.) at levels of 0.1,
0.2, and 0.3%, respectively. The experimental
diets were fed for a 7-week duration. The
economic evaluation showed that

supplementation of dietary (Sc.) improved the
performance of broiler chicks and resulted in
economic benefits. Profitability ratio (1.12) of
group 0.3% yeast (Sc.) was the highest of the test
groups. This result agreed with those obtained by
Abaza et al. (2008), who reported that, addition of
(Sc.) at level 0.3% to broiler diet gave the better
relative economic efficiency compared to the
control diet.

Table 7: Effect of dietary yeast supplementation on economical efficiency of broiler chicks during

experimental period.

Dietary treatments!
Items
T T2 Ts Ts

Initial body weight, g 39.72 39.70 39.89 39.87
Final body weight, kg 212 2.18 2.27 2.38
Body weight gain, kg 2.08 2.14 2.23 2.34
Total revenue?, LE 156 160.5 167.25 1755
Feed intake, kg 4.01 3.95 3.88 3.82
Price of one kg feed, LE 24.000 24.008 24.015 24.023
Feed cost, LE 96.24 94.83 93.18 91.77
Net revenue®, LE 59.76 65.67 74.07 83.73
Economic efficiency* 0.62 0.69 0.79 0.91
Relative economic efficiency 100 111.29 127.42 146.77

T4, control, basal diet without supplementation, T2, basal diet + 0.05g yeast/ kg diet, Ts, basal diet + 0.10g yeast /kg

diet, T4, basal diet + 0.15¢g yeast/ kg diet.

2Total revenue = live body weight gain x marketing price (75 LE/ 1 kg live body weight according to price, in

September 2023).
3Net revenue = Total revenue — Feed cost.

Conclusion

In general, based on the results obtained from
the experiment, from a nutritional and economic
perspective, it can be recommended to add yeast
(Saccharomyces cerevisiae) to broiler chick diets
at a rate of 0.15 g yeast/ kg diet - to obtain the best
growth performance, carcass characteristics,
oxidative and immune status, and intestinal
health, without any negative effects on the health
of broiler chicks under experimental conditions.

4Economical efficiency = Net revenue / Feed cost.
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