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This study explored the effect of adding S. cerevisiae
yeast to broiler diets on some of their production
indicators and blood biochemical parameters. Ninety
day-old chicks of broiler chickens (Ross-308)
weighing 42 g on average were used in this study.
The birds were randomly divided into three
experimental groups of three replicates each (10 birds
per replicate). The T1 group were fed a diet without
any additives while the T2 and T3 groups received
diets supplemented with 0.1% and 0.2% S. cerevisiae
yeast, respectively. The T3 group performed the best
with heavier body weights that increased at a rate of
4%. Its feed intake and feed conversion rates declined
by 2% and 6%, respectively, and no dead birds were
recorded in the group at p < 0.05. The results indicate
that the concentrations of total protein, aloumin, and
globulin in blood serum increased by 13%, 17%, and
4%, respectively, while glucose and cholesterol levels
decreased by 18% and 27%, respectively in the T3
group (p < 0.05).
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Introduction

The poultry industry is of much importance to the economic and production
sectors, and in raising the standard of living for humans. In the face of food shortages,
the demand for animal products, especially poultry, has increased due to its rapid
growth, efficiency in feed conversion, short rearing period, and quality of its meat,
which is characterized by its low fat content (4). Poultry meat is one of the most
important sources of animal protein around the world, and the industry has made
much progress in recent years. The productivity of poultry birds has increased
tremendously due mainly to the efforts made in applied research in various fields of
this industry (11). In recent years, the poultry industry has witnessed the use of
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multiple types of feed additives with the aim of enhancing meat and egg production
and improving poultry health (22). The use of antioxidants in poultry nutrition has
increased growth rates by maintaining the stability of the internal environment of the
digestive canal, inhibiting the action of harmful free radicals, and thus inhibiting
stress factors (12).

Probiotics, such as S. cerevisiae yeast, have been evaluated as potential feed
supplements to enhance feed digestibility, reduce the number of pathogens, and
improve animal performance and health. Yeast is also considered one of the most
important additives that act as S. cerevisiae, due to its richness in selenium, which is
essential for obtaining the mineral’s antioxidant benefits (2 and 18). Carbohydrates
are one of the main components of yeast, which belong to a group of
oligosaccharides, consisting mostly of B-glucans and mannan-oligosaccharides
(MOSs). It is estimated that yeast contains 85 to 90% of these sugars 1,3 -B-glucans
(30-50%), 1,6-B-glucans (5-10%), mannoproteins (30-50%), and chitin (5.1-6%) (15).
It also contains an excellent amount of protein necessary for body growth and tissue
regeneration, especially in the growth stage, as well as the necessary substances it
contains for the body, including fats, phosphorus, calcium, iron, vitamin A, vitamin B
complex, and niacin. It is one of the richest sources of the B vitamin group, a vital
compound required by the body, especially for the health of its nerves, and to
increase the activity of the immune system and resistance to diseases, especially viral
ones such as colds and influenza (18). In a recent study, 85 compounds considered
effective for yeast were identified, including glycine, fructose, inositol, galactose, and
sucrose (27).

The probiotic health benefits of S. cerevisiae in animal production are based on the
following criteria: adhesion ability to intestinal cells, improved feed digestibility and
promotion of beneficial microorganisms in the gut, enhanced digestive enzyme
activity, enhanced immune stimulant, tolerance to high acidity, resistance to bile
salts, and improved morphological structure of the intestine (20). Adding S.
cerevisiae yeast in poultry feed causes a phenomenon called competitive exclusion of
pathogenic bacteria. This removes significant amounts of harmful microorganisms
and enhances defenses in the animal by producing antimicrobial agents, balancing the
gut microbiota, stimulating the adaptive immunity of the host, and improving the
morphological structure of the intestine, benefits that reflected in the health of poultry
in general (6). Nutritional supplements containing whole yeast and yeast cell walls at
a level of 1.5-2 g/kg can improve growth performance and meat productivity in
broiler chickens (1). This may be attributed to the presence of selenium in yeast,
which has a positive effect on growth through the role of thyroid hormones (13).

Fermentation enhances the nutritional value and availability of nutrients in feed
ingredients, leading to improved poultry performance. It also positively affects
intestinal microorganisms and morphology, antioxidant status, and immunity in
poultry. Fermentation technology is critical to the sustainable poultry industry by
improving feed quality, reducing environmental impacts, and enhancing poultry
health (28). Therefore, this study investigated the effect on some production and
biochemical indicators in the blood serum of broilers by adding two levels of S.
cerevisiae yeast to their diets and to determine the best level of addition.
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Materials and Methods

Experimental design, management, and care: Ninety day-old unsexed hybrid
broiler chicks (Ross-308) were obtained from a private hatchery, weighed
individually to record the initial weight, and then randomly distributed into three
groups of 30 birds each, with three replicates for each group (10 birds per replicate).
The experiment was conducted from 28 March to 8 May, 2024 on a private farm in
the Safita area in Tartous Governorate, with the aim of studying the effect of adding
S. cerevisiae yeast to the diet of broiler on some production indicators and
biochemical parameters of blood serum.

The care barn was prepared as part of the necessary biosecurity procedures before
the start of the experiment, and these procedures were applied with extreme precision
during the experiment period. The semi-open system was used for breeding ona 5 cm
thick mattress of sawdust, at a rate of 10 birds/m?. The temperature in the barn was
set at 33 - 35°C for the first two days, and reduced by 3 degrees per week until the
end of the experiment, using thermometers to adjust the temperature. Lighting was
provided for 24 hours during the first week, and then for 22 hours per day until the
end of the experiment at 42 days of age for the birds.

Feeding system: The bird groups were provided with a balanced diet in two stages
(starter and finisher) to meet their nutritional needs according to (29), and in
accordance with the recommendations of the National Research Council (19), as
shown in Table 1. The birds were randomly divided into three experimental groups as
follows: the T1 group was fed an additive-free diet; while the T2 and T3 groups
received diets supplemented with 0.1% and 0.2%, respectively of S. cerevisiae yeast.

Table 1: Components of feed mixtures used and chemical composition.

Ingredients Starter (Days 1 - 21) % Finisher (Days 22-42) %
Yellow corn 55.0 59.0
Soybean meal 39.2 34.68
Soy oil 2.0 25
Dicalcium phosphate 2.15 2.1
Calcium carbonate (limestone) 0.86 0.87
Free methionine 0.18 0.15
lodized table salt 0.4 0.4
Choline chloride 0.1 0.1
Vitamin mixture” 0.1 0.1
Mineral mixture™ 0.1 0.1
Total 100 100
Chemical composition
Crude protein 22% 18%
Metabolizable energy 2850 Kcal/kg 2950 Kcal/kg

“The vitamin mixture in each 1 kg of ready-made feed included: 13,000 IU Vitamin A, 5,000 1U
Vitamin D3, 80 mg Vitamin E, 4 mg Vitamin K3, 6 mg Vitamin B1, 8 mg Vitamin B2, 4 mg Vitamin
B6, 0.02 mg Vitamin B12, 0.12 mg Biotin, 2 mg Folic Acid, 85 mg Nicotinamide, 22 mg pantothenic
acid.

“The minerals mixture in each 1 kg of ready-made feed included: 120 mg manganese, 100 mg zinc, 40
mg iron, 20 mg copper, 1 mg iodine, 0.3 mg selenium.

Health and vaccination programs: Biosecurity procedures were applied during the
trial period, and only farm employees were allowed to enter it after following strict
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biosecurity protocols every day. The birds were vaccinated against diseases as shown
in Table 2.

Table 2: Vaccination schedule program.

Day Vaccine Route
7 Newecastle disease (Clone 30) Drinking water
Infectious bronchitis (H 120) Drinking water
14 Gumboro (Gumboro. TM) Drinking water
21 Newcastle disease (Clone 30) Drinking water
32 Newecastle disease (Clone 30) Drinking water

Production performance and mortality rate: The chicks were weighed individually
in all repetitions of the groups after arriving at the farm, and the average live weight
was calculated on days 1, 14, 28, and 42 after cutting off the feed for three hours
using a sensitive electronic scale that weighed up to 5000 g. The various parameters
were determined as follows:

1. Average weight gain during the stage (g) = Average body weight at the end of
the stage (g) - Average body weight at the beginning of the stage (g);

2. Average bird feed intake = Amount of feed eaten (g)/number of birds in each
repetition;

3. Feed conversion rate = Average bird feed intake (g)/average body weight gain
(9); and

4. Bird mortality rate (%) = Number of dead birds during the experiment
period/total number of birds x 100.

Biochemical indicators in blood serum: Blood samples were collected on day 42
from the wing veins of 9 birds for each group (3 birds for each replicate) using 3 or 5
ml syringes. The samples were emptied into sterile tubes (Vacotianor) and placed at
an angle to increase serum separation. The tubes were then transported to the
laboratory using a container cooled with ice and centrifuged at a speed of 3500 rpm
for 5 minutes to obtain a clear serum. The serum was preserved in Eppendorf tubes
and stored in a freezer at -15 to -20°C. The blood serums were subjected to a series of
biochemical tests to determine the various blood components, which included: total
protein, albumin, globulin, total cholesterol, and glucose. Commercial kits (Kit) were
used to analyze these components (5, 9 and 17) at a private laboratory in Tartous
Governorate.

Statistical analysis: SPSS V 25 was used to analyze the data, and a one-way
analysis of variance (LSD) test was conducted to determine the variance between the
groups in a completely randomized design. The significant differences were
determined at the 5% level (7).

Results and Discussion

Productivity indicators: Table 3 shows the significant differences (p < 0.05) in the
average body weight of the birds between the experimental groups at days 14, 28, and
42. The superiority of the T2 and T3 groups was observed and compared to the
control group T1. The T3 group with 0.2% yeast added was found to be superior over
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the different rearing stages compared to the T2 group (0.1% added yeast), and the
control group T1.

There were also significant differences (p < 0.05) in average weight gain among
the experimental groups during the 1 - 14, 14 - 28, and 28 - 42 day periods, and
during the entire rearing period (1 - 42 days). The T3 group (0.2% yeast added) was
superior in terms of weight gain during the various periods compared to the T2 group
(0.1% yeast added), and the control group T1.

As seen in Table 3, significant differences (p < 0.05) were recorded in average
feed intake between the groups during the same periods. Average feed intake of the
T2 birds increased compared to the T1 control group, while the intake of the T3
group was low compared to the other groups.

No significant differences (p > 0.05) were seen in feed conversion ratios in the T2
group (0.1% yeast added) and the control group T1, while major differences were
found (p < 0.05) between the T3 group (0.2% yeast added) and the T2 and control
groups over the study periods of 1 - 14 and 14 - 28 days. Also, significant differences
(p < 0.05) were observed between the 3 groups during the 28 - 42 day-period and
during the entire rearing period of 1 - 42 days. The results show lower feed
conversion rates among birds in group T3 compared to the other groups during the
various stages of rearing.

Mortality rates during the experiment period showed significant differences
between the T3 group and the control group T1 (p < 0.05), while no significant
differences appeared between the T2 and T3 groups. Also, no dead birds were
recorded in the T3 group compared to the other groups.

Table 3: Broiler productivity at different breeding periods.

Time of Rearing Treatments™
Tl T2 T3
Body weight, g mean + SD
Day 1 4255+1.04% 42.28+0.93° 42.43+1.08°
Day 14 47117 £4.07°¢ 486.02 +3.34° 496.86 £4.392
Day 28 1476.47 £3.54 ¢ 1505.09 + 3.09 © 1524.42 £ 6.46 2
Day 42 277177 +£6.61°¢ 281455 +5.78° 2880.95+7.73%
Body weight gain, g mean + SD
1 - 14 days 428.62 +3.03°¢ 443.75+2.40° 454,42 +3.32*
14 — 28 days 1005.30 £ 0.54 © 1019.07 £0.25° 1027.56 + 2.08 2
28 — 42 days 1295.30 + 3.08 ¢ 1309.46 +2.70 ° 1356.53+1.302
142 days 2729.22 +5.57 ¢ 277228 +4.84°" 2838.52 + 6.66 °
Feed intake, g mean + SD
1 - 14 days 539.97 + 19.28 ¢ 551.20 + 20.08 ° 517.77 £19.712
14 — 28 days 1587.66 + 20.73 ¢ 1602.50 + 20.79 ° 1576.15+20.22 ®
28 — 42 days 2627.39 +18.81°¢ 2643.24 +18.93" 2568.59 + 18.56 2
1-42 days 4755.02 +58.45 ¢ 4796.94 +59.40 ° 4662.52 + 58.10 2
Feed conversion ratio % mean = SD
1 - 14 days 1.260 £ 0.0361 @ 1.242 +0.0386 @ 1.139 £0.0351°
14 — 28 days 1.579 £ 0.0214 @ 1.573 £ 0.0208 @ 1.534 +0.0166 °
28 — 42 days 2.028 £ 0.0098 @ 2.019 +0.0105° 1.893+0.0119°¢
1 - 42 days 1.742 £ 0.0179 @ 1.730 £ 0.0184 ° 1.643 £ 0.0167 ©
Mortality rate % 10.00 2 3.33% 0.00°¢
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a.b.¢ Different horizontal letters indicate significant differences at the 5% level.
™ S. cerevisiae: T1 (control) 0%; T2 0.1%; T3 0.2%.

Production indicators are important economic determinants of the efficiency of
birds in converting feed into live weight. In this study, 4% improvements in average
body weights and weight gain were noted in the T3 bird group which had 0.2% yeast
added to their diets while for the T2 group (0.1% yeast added) it was 2% compared to
the T1 control group. The average feed intake of the T3 group declined by 2% while
it increased by 1% for the T2 group compared to the control. The feed conversion rate
declined by 6% among birds in the T3 group and by 1% for the T2 group.

Earlier studies showed a decline in daily weight gain of the broilers when adding
yeast at a rate of 1 g/kg feed (10), while S. cerevisiae yeast added at rates of 0.5, 1,
1.5, and 2 g/kg did not affect their live body weight (23). Another study showed that
adding yeast at a rate of 0.1% and 0.2% did not affect feed intake (26). The findings
of this study agree with (25) which showed an improvement in body weight and
weight gain while average feed intake and feed conversion ratios declined compared
to the control group when yeast probiotics were added to the diet. Another study also
showed that nutritional supplements containing whole yeast and yeast cell walls at a
level of 1.5-2 g/kg can improve growth performance and productivity of broiler
chickens (1).

The improved production indicators from adding S. cerevisiae yeast to the diet in
this study may be attributed to its containment of selenium (13 and 18), as it plays a
major role in stimulating the work of hormonal-secreting cells in the small intestine,
pancreas, and liver, which helps in the digestion process (8). The decline in the
mortality rate when 0.1% yeast was added, and its absence at the 0.2% addition, may
be due to the yeast’s natural antioxidant properties for improving the immunity
function in poultry, thereby reducing the incidence of diseases and lowering mortality
rates (14). According to (30), feed supplements containing selenium help reduce the
mortality rates of broiler chickens.

Differences between the results of this and other studies can be explained by the
different types of birds, breeding periods, and amount of yeast added.

Biochemical indicators: Table 4 shows significant differences (p < 0.05) in the
results of the studied blood indicators between the experimental groups. Except for
globulin, no other significant differences (p > 0.05) were observed in the groups.

There were higher concentrations of total protein, aloumin, and globulin in the
birds of the T3 group whose diets were fortified with 0.2% yeast compared to the T2
group (0.1% yeast added) and the control group, while glucose and total cholesterol
was lower in the T3 group compared to the T2 and T1 control groups.

Table 4: Results of some biochemical indicators of the broilers.

Biochemical indicators” Treatments™
T1 T2 T3
Total protein (g/dl) 4.95 + 0.006 2 5.11+0.031° 5.66 + 0.046 ©
Albumin (g/dl) 3.14+0.0352 3.27+0.012° 3.77 £0.078 ©
Globulin (g/dl) 1.81+£0.038% 1.84 £0.029 @ 1.89+£0.0822
Glucose (mg/dl) 222.17+2.84¢% 209.67 +1.44° 188.83 £2.75 ¢
Total cholesterol (mg/dl) 15350+ 4,272 141.83+2.52° 121.33+2.02°¢
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mean + SD.
™ S. cerevisiae: T1 (control) 0%; T2 0.1%; T3 0.2%.

Higher total protein, albumin, and globulin concentrations of 13%, 17%, and 4%,
respectively were found in the blood serum of the T3 group of birds (0.2% yeast
supplement), while they were 3%, 4%, and 2%, respectively for the T2 group (0.1%
supplement) compared to the T1 control. The results showed that glucose and
cholesterol concentrations declined by 18% and 27%, respectively in the T3 group
and by 6% and 8% in the T2 group, compared to the control.

The concentration of albumin in the blood serum increased when S. cerevisiae
yeast was added at a rate of 0.75% to broiler chicken feed, while non-significant
changes occurred in total protein and glucose concentrations (21). Also, (16) noted
that adding 1, 1.5, and 2 g/kg feed to broiler chickens produced obvious
improvements in albumin concentrations in the blood serum, while (23) found a
noticeable decline in glucose concentrations in the broiler chickens fed 0.5, 1, 1.5,
and 2 g/kg of yeast supplements.

Improvements in the biochemical indicators from adding S. cerevisiae yeast to the
feed mixture in this study may be due to its high protein content, in addition to
minerals, especially selenium (13 and 18), which is associated with proteins and
amino acids which have antioxidant properties (3). Also, the higher concentration of
albumin in blood serum may improve the total protein percentage. This indicates an
increase in the process of building protein and a decrease in the process of its
catabolism (12), while the high concentration of globulin is directly proportional to
both total protein and albumin.

The decline in the concentration of glucose in the blood serum could be due to the
mineral components, especially selenium, in the S. cerevisiae yeast, which stimulate
the B cells in the islets of Langerhans in the pancreas to secrete insulin, leading to the
lower glucose concentrations (24).

Conclusions

This study showed that adding 0.2% of S. cerevisiae yeast to the diet of broiler
chickens yielded better results than a 0.1% addition in the productive characteristics
and biochemical parameters of their blood serum.
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