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Abstract

(Saccharomyces cerevisiae), as growth promoters, on the quail chicks' growth performance

from day one to forty-two. During the first week of the trial, a basal diet consisting of 24%
protein and 2800 Kcal ME/kg was given to each chick. From day seven of age, chicks were randomly
divided into seven treatments (30) quail chicks each / three replicates. The dietary treatments were
T1; control, chicks received basal diet, and T2, T3, and T4; chicks received basal diet + 1,2 and 3 g
yeast /kg diet, respectively. Whereas, TS, T6 and T7; chicks received basal diet + 0.1, 0.2, and 0.3 g
Tylosin /kg diet, respectively. The findings demonstrated that chicks fed on a diet with 3 g yeast /kg
diet had the heaviest final body weight and the best FCR (P<0.05). In contrast to the other treatments,
chicks received a diet with 2 g yeast /kg diet had the lowest feed intake. While, those fed on the diet
with 0.1 g Tylosin /kg diet had higher feed intake (P<0.05). When compared to the control group, the
birds fed a diet containing 2 and 3 g/kg of yeast had the highest values of net revenue and economic
efficiency. When comparing the various therapies to the control group, there was a statistically
significant effect on blood biochemical markers. Conclusively, the results conclude that when yeast
(Saccharomyces cerevisiae) was added to broiler quail's diet, both performance and economic
efficiency increased without any adverse effects.

THIS STUDY investigated the effect of utilizing antibiotic (Tylosin) and yeast

Keywords: Yeast, Tylosin, Growth performance, Blood parameters.

industry has employed antibiotic growth promoters

AGP h | fi .
Introduction (AGPs) to enhance poultry performance [6]

Antibiotics, = which  are  produced by
microorganisms, are natural substances utilized to
stop the expansion of dangerous bacteria. Using them
as feed for animals and poultry has been a common
practice for many years. Besides their antimicrobial
properties, antibiotics are also utilized as growth
enhancers and to prevent or treat infectious diseases,
which can lead to overall physiological
improvements [7]. The poultry industry's expansion
and prosperity have been greatly aided by the use of
antibiotics in poultry feed by promoting growth,
improving growth performance, reducing mortality

Yeast has been recognized as an important additive
in broiler chicken diets due to its rich nutritional
content and beneficial effects on bird health and
performance [1]. Saccharomyces cerevisiae is the
yeast species most frequently utilized in poultry
nutrition as a probiotic or prebiotic. [2]. This yeast
has a lot of nutrients and also contains
polysaccharides [3]. Diets containing Yeast have a
significant impact on the absorption, retention, and
activity of digestive enzymes, all of which can lead
to increased growth in broiler chickens. [4]. And play
an essential role in promoting microbial balance in

the intestines of poultry [1].

Yeast has numerous positive impacts on animals,
including growth rate, feed efficiency and animal
health [5]. Since roughly 50 years ago, the poultry

rates and improving the overall health of poultry
flocks [8]. Tylosin is frequently employed in the
production of poultry, including quail farming,
owing to its efficacy in combating a range of
bacterial pathogens. This antibiotic is derived from
Streptomyces fradiae and is considered one of the
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most potent antimicrobial agents against several
types of mycoplasma [9].

Therefore, this study objective was to assess how
the quail diets including yeast (Saccharomyces
cerevisiae) and antibiotic (Tylosin) affected the
performance, selected blood parameters, digestibility
coefficient and economic efficiency.

Material and Methods

Ethical approval

The birds were dealt with humanely and were
placed in the laboratory under sterile conditions. The
researcher obtained all ethical approvals from Fac.
Environ. Agric. Sci., Arish University to start the
study.

Experimental birds and design

Two hundred and ten quail chicks (a day-old),
with similar live weights, were chosen for this study.
Quail chicks were initially fed a basic diet
comprising 24% protein and 2800 Kcal ME/kg diet
for one week. At seven day of age, the chicks were
split up into seven treatments at random, each
consisting of three replicates of ten birds. The birds
were raised for 42 day. Yeast (Saccharomyces
cerevisiae) and antibiotic (Tylosin) were used as
growth promoters in quail diets according to a
completely randomized design.

This study included 7 experimental treatments as
following.

TABLE 1. Experimental Design

Groups Dietary treatment

T1 Basal diet (Control)

T2 Basal Diet+1 g. yeast / kg diet

T3 Basal Diet+2 g. yeast / kg diet

T4 Basal Diet+3 g. yeast / kg diet

T5 Basal Diet+0.1 g. antibiotic / kg diet
T6 Basal Diet+0.2 g. antibiotic / kg diet
T7 Basal Diet+0.3 g. antibiotic / kg diet

During the duration of the trial, the birds had free
access to feed and water and were kept in battery
cages  with  identical  environmental and
administrative settings. A feeder of 1 m was
allocated for each 30 birds and an automatic drinker
for each battery with multiple roles. Artificial light
was available 24 hours a day. In order to maintain the
necessary brood temperature, which was 34-36 °C for
the first week and 4 °C lower each week for the
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following 5 weeks, electric heaters (equipped with
thermostats) were utilized. During the fifth- and
sixth-week temperature was maintained at 22-24°C.

Experimental Diets

The basal diets used in the experiment were
created based on the nutrient requirements
recommended by NRC [10] for growing Japanese
quail, and Table (2) presents the composition and
calculated formulation of the basal diets used during
the starting and growing periods.

Measurements
Growth performance

Throughout the experiment, daily records of
mortality were kept. To calculate body weight gain
(BWG, g), feed intake was tracked daily and body
weight was recorded once a week.

BWG = final weight (g) — initial weight (g).

Feed conversion ratio (FCR) was calculated
as the amount of feed required (g) for producing a
unit of gain (g) based on the equation that follows:

FCR = feed intake (g)/weight gain (g).
Blood biochemical changes

At random, three birds were chosen from each
replication, and their blood samples (5 ml) were
taken in the morning before feeding, at the
conclusion of the 42-day experimental period. To get
serum, samples were gathered in test tubes devoid of
heparin. Blood samples were kept until analysis after
being centrifuged for 20 minutes at 3500 rpm. Serum
samples were collected and then subjected to
biochemical analysis of each parameter in
accordance with the precise instructions provided by
the kit manufacturer. Total cholesterol, albumin, and
total protein were measured using the procedures
outlined [11].

Digestibility trial and chemical analysis:

At 42 day of age, seven digestibility trials were
conducted. Nine male birds were kept in individual
cages for each trial, and for three days, they were
given the experimental diets to help them get
adjusted to their surroundings.

Excreta was quantitatively collected every 24
hours, sprayed with 2% boric acid solution to prevent
ammonia loss, and daily intake was noted during the
five-day collection period. After being free of
feathers, the excreta were weighed and dried for 36
hours at 60 °C in an oven. After that, the samples
were pulverized and put in screw-top glasses for
analysis.

According to the Association of Official
Analysis [12], proximate analyses of the
experimental diets and dried excreta were conducted
for moisture, ash, dry matter (DM), organic matter
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(OM), crude protein (CP), crude fibre (CF), ether
extract (EE), and nitrogen free extract (NFE).

Economic Evaluation

The price of the quail birds and the feed
components on the local market were used to
compute the economic efficiency (EE, in percent) of
the experimental diets:

Nr=Tr-Tc
EE (%) =) (Nr/ Tc) x 100.

Where net revenue, total revenue, and total cost
are represented, respectively, by Nr, Tr, and Tc.
Assuming that the control diet REE is 100%, the
relative economic efficiency (REE) is calculated by
dividing the EE by the EE of the control diet.

Statistical Analysis

The data were subjected to analysis of variance
(ANOVA) using the general linear model (GLM)
procedure of the statistical analysis system institute
[13]. Duncan's Multiple Range Test was used to
compare means [14]. A value of P < 0.05 was
considered statistically significant.

The ANOV A models used were:
Yij = p + Ti+ Ejj
Were:
Yij = the observation of ij.
p = the overall mean.
Ti = the effect of 1 (treatments).
Eij = the experimental randomly error.

Results and Discussion

Growth Performance

From day 7 to day 42 of age, the quails fed diets
with 3g yeast /kg diet had greater (P<0.05) final body
weight (BW) and body weight gain (BWG) in
contrast to those of quails of the other treatments.
The chicks fed a diet with 0.1g Tylosin /kg diet had
the greatest feed intake (P<0.05), Conversely, the
birds with the lowest feed intake were those fed a
diet containing 2g/kg of yeast. By introducing dietary
yeast at levels of 2g/kg and 3g/kg at the conclusion
of the experiment period, the feed conversion ratio
was significantly enhanced (P<0.05) in comparison
to the other groups.

The positive effects of yeast, including as
enhanced  nutritional  digestibility, = pathogen
suppression, and interaction with the gut immune
system, may be responsible for this improvement
[15].

The outcomes support the conclusions made by
[16] who found that the weight gain of quail birds
was significantly improved by adding 3 g of yeast

(Saccharomyces cerevisiae)/kg to the basal diet.
Furthermore, [17] observed that hens supplemented
with Neomycin (an antibiotic) and given diets with a
probiotic yeast product of 3.0 g per kilogram meal
had considerably larger bodies than the chickens in
the control and nutrition groups. Also, [18]
discovered that compared to the control group,
broiler chicks fed diets comprising 3.0 g yeast’kg
acquired more body weight and had a higher feed
conversion ratio.

Moreover, [19] found that Japanese quails can
benefit from increased dietary concentrations of
3.5% yeast to improve their growth performance.
However, [20] noted that adding 2.0 g of probiotic
yeast (S. cerevisiae) per kg to broiler diets enhanced
feed conversion ratio and body weight gain. Also,
[21] observed that giving birds diets containing yeast
(Saccharomyces cerevisiae) at 1% or 2% of the basal
diet improved body weight and body gain more than
feeding them the control diet (P<0.05).

Furthermore, several writers discovered that
elevating the yeast level boosted body weight. Also,
[22] verified that probiotic yeast of S. cerevisiae
origin increased BWG and FCR while decreasing
feed intake when introduced to the diet of broiler
chickens at a level lower than 10 g/kg feed. Yeast (S.
cerevisiae) at 0.5 and 1.0 g/kg could be used to
improve the nutritional digestibility, growth
performance, and overall performance of broiler
diets.

Conversely, several studies have demonstrated
that the nutritional digestibility, enzyme activity,
meat production, flock uniformity, mortality, and
growth performance of healthy broiler chickens are
not significantly affected by yeast prebiotic
supplements [23].  Studies conducted by [24]
demonstrated that laying hens body weight gain was
not significantly affected by the addition of yeast to
their diets at levels of 2, 3, and 4 g/kg.

Additionally, [25] found that adding
Saccharomyces cerevisiae to broiler diets at 0, 2.5, 5,
and 7.5 g/kg did not significantly impact the birds
carcass features or performance metrics.

Blood constituents

Table (4) displays the statistical analysis of the
blood components in each of the several treatments.
The study's findings showed that adding yeast to the
diet at various levels (1, 2 and 3 g/kg) had no
discernible effects on the levels of high-density
lipoprotein (HDL), low-density lipoprotein (LDL), or
the A/G ratio in contrast to the control group.
Conversely, [1] found that broiler chicks fed diets
comprising 3 and 4 g yeast /kg had higher HDL and
LDL values than chicks fed the control diet.

According to the study's findings, quail chicks'
blood total protein, albumin, and globulin
concentrations significantly decreased when yeast
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was added to their diet at levels of 1, 2, and 3 g/kg
after comparison with the control group, which had
the highest values.

This outcome is in line with the finding of [26],
who revealed that broiler chicks fed yeast had lower
blood albumin levels than the control group. Also,
[19] found that as compared to the group that did not
receive yeast supplementation, adding yeast (at a
range of 0.5 up to 3.5%) to the diet significantly
raised the levels of serum total protein. In addition,
[5] found that when Japanese quails were fed a meal
enriched with 3 and 4 mg yeast/kg, respectively, their
levels of albumin and total protein increased in
comparison to the control group. Additionally, [21]
observed that birds given meals containing yeast
culture at 1% or 2% levels showed a substantial
improvement (P<0.05) in the blood plasma levels of
total protein, albumin, and globulin.

However, [27] discovered that nothing
discernible altered in the blood total protein levels
between the groups of quail that were supplemented
with yeast and those that were not.

Feeding birds with meals containing 3 g/kg yeast
(Saccharomyces cerevisiae) has demonstrated lower
levels of triglycerides and cholesterol than the others
treatments (Table 4).

These findings concur with [19] who discovered
that, as compared to the group that did not receive
yeast supplementation, adding yeast (at a range of
0.5% up to 3.5%) to the diet led to a substantial (P <
0.05) decline in serum cholesterol and triglyceride
levels. Furthermore, [28] found that incorporating
yeast into diet significantly (P<0.05) decreased the
levels of serum cholesterol when compared to a diet
without yeast.

In contrast, [26] discovered that there were no
significant (P>0.05) variations in the triglyceride
levels in the serum of quail chicks given meals
supplemented with or without yeast. Also, [24] found
that nothing significant changed in the serum levels
of triglycerides when broiler chicks were fed S.
Servisiae. The possibility that bacteria can absorb
cholesterol or convert it into bile acids and then
remove its conjugation to stop the cholesterol from
being formed again could be the cause of the drop in
cholesterol levels [29].

In the present study, birds fed the control
diet demonstrated a significant (P < 0.05) rise in the
serum levels of the aspartate aminotransferase (AST)
and Alanine transaminase (ALT) compared to the
birds fed different levels of yeast (Table 4). This is
consistent with [21] who showed that birds given
diets containing 1% or 2% yeast culture had
considerably greater (P<0.05) levels of GOT and
GPT than the control group. Conversely, [5]
discovered that, in comparison to the control group,
the addition of various levels of yeast to the diet
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dramatically raised the plasma concentrations of
AST and ALT. However, [19] observed no
differences in the serum blood AST and ALT
concentrations between birds fed diets containing or
lacking yeast (at 0.5%, 1.5%, 2.5%, and 3.5%) that
were statistically significant (P>0.05). Also, [24]
found that adding yeast autolysate to laying hen diets
at levels of 2, 3 and 4 g/kg had no impact on the
birds' blood ALT and AST levels.

Table (4) indicates that quail chicks fed
nutritional yeast additions had higher serum glucose
values (P<0.05) than the control group. This prior
result is consistent with [30] observation that blood
glucose levels rose in broiler chicks fed yeast at
levels of 0.2% and 0.4% as opposed to control diets.

The findings demonstrated that there was no
significant effect due to the tylosin levels in
Albumin/ Globulin ratio in contrast to the control
group. Also, adding Tylosin at levels of 0.1, 0.2, or
0.3 g/kg to the diet of quail chicks led to a significant
reduction in the concentrations of serum total protein
and albumin, compared to the control group which
had the highest values. This confirms the findings of
[31], who found that the blood albumin levels of
laying hens were not significantly affected (P>0.05)
by the administration of quinolone antibiotics.

The control group had the highest albumin
level among all groups. However, [32] reported that
adding  antibiotics to  broiler chicken diets
significantly intensified total protein and albumin of
blood in comparison to those of chicks in the control
group.

The birds that were given diets containing 0.3 g
Tylosin /kg of the diet had significantly higher serum
levels of total globulin and glucose in contrast to
those that were given diets with 0, 0.1, and 0.2
antibiotic (P>0.05). This is consistent with [32] who
observed that adding antibiotic to broiler chicken
diets caused a substantial rise in the levels of serum
total globulin and glucose in comparison to the
control group. Also, [33] observed that the broiler
chickens that received 45 g Polyalthia longifolia /L
of the water as an antibiotic had a considerably
higher level of globulin than the control group.
However, no significant alterations (P>0.05) were
observed in the serum blood glucose levels due to the
administration of antibiotics, in comparison to the
control group [34].

Tylosin's presence in bird diets caused a
reduction in the serum levels of cholesterol and
triglycerides in comparison to those that did not
receive antibiotic additives. The birds that were fed a
diet with 0.3 g Tylosin /kg of the diet had the lowest
levels of total cholesterol, while the birds given a diet
with 0.1 g Tylosin /kg had the lowest levels of
triglycerides, with the highest levels observed in
the control group. This result not agree with [31]
who noted that the impact of quinolones on
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cholesterol levels was observed to be statistically
non-significant (P>0.05). However, [33] found
that broiler chickens that received 15 g Polyalthia
longifolia /L of the water had a significantly higher
level of cholesterol compared to the control group.

In comparison to both the positive and negative
control  groups, the levels of aspartate
aminotransferase (AST) and alanine transaminase
(ALT) were significantly affected (P<0.05) by
varying amounts of Tylosin. In this investigation, the
birds that were fed diet with 0.3 g/kg exhibited a
significant (P > 0.05) increase in the concentrations
of (AST) and (ALT) when compared to the other
treatments. The findings of this investigation are
consistent with [32] who observed that the birds
received antibiotics had higher levels of AST and
ALT in comparison to the control group.

However, a study on the impact of Tylosin
supplementation in the diet on liver and renal organs
was done by [35] found that there were no significant
impacts on ALT and AST on both day 14 and day
28.

When broiler chickens were fed Tylosin at levels
of 0.1 and 0.3 g/kg as an antibiotic, it led to a
significant (P>0.05) reduction in serum HDL
compared to the birds that were fed 0 and 0.3 g/kg of
Tylosin. However, the levels of Tylosin (0.1, 0.2 or
0.3 g/kg) significantly (P>0.05) reduced the serum
LDL in contrast to the control group. Comparable
results have been documented by [32] indicated that
the administration of antibiotics to broiler
chickens led to a significant reduction in serum LDL
levels and a notable increase in serum HDL levels in
contrast to the control group.

Digestion coefficients

The impact of experimental treatments on
digestion coefficient of dry matter (DM), organic
matter (OM), crude protein (CP), ether extract (EE),
crude fibre (CF) and nitrogen free extract (NFE) is
presented in Table (5).

Results showed that the best digestion coefficient
values of CP, EE, CF, DM, OM, and NFE had been
obtained by birds fed on diet 1g/kg yeast and 0.1 g
Tylosin / kg in contrast to control and other treatment
groups. The effectiveness of yeast culture in
improving digestibility coefficient of nutrients due to
adding yeast to quail diets were in agreement with
[36] who demonstrated that quails fed diets
supplemented with yeast culture (1.5 and 3 kg/ton)
improved digestion coefficient of CP, EE, CF and
NFE compared to other birds fed un supplemented
diets with yeast culture. Also, [37] discovered that, in
comparison to verginamycin and zinc bacitrcin, the
addition of Saccharomyces cerevisiae and Bacillus S.
and L. to growing diets greatly increased the
digestibility coefficient of dry matter (DM) and crude
protein (CP).

On the other hand, [38] observed that there were
no statistically significant differences in dry matter,
protein retention, and energy metabolizability
between birds fed diets containing probiotic
(Pediococcus acidilactici) and those fed basal diets
without any probiotic.

Economic Evaluation

Table (6) shows the economic outcomes of quail
chicks in various treatment groups throughout the
experiment. The findings showed that the diet
containing 2g/kg and 3g/kg of yeast (Saccharomyces
cerevisiae) generated the highest net revenue,
economic efficiency, and relative economic
efficiency throughout the entire experimental period
compared to the other groups. Nevertheless, the
lowest values of net revenue, economic efficiency,
and relative economic efficiency were seen in birds
fed a diet containing 0.1 g tylosin/kg whole
experimental period (7-42 day) .These findings are
consistent with [29], who demonstrated that Quail
birds fed a diet containing varying amounts of dried
yeast showed the highest net revenue, economic
efficiency, and relative economic efficiency. In
contrast, [39] observed that the economic efficiency,
relative economic efficiency, and net revenue did not
improve in quail birds fed a diet supplemented with
0.5% and 1% of yeast in contrast to the control diet.
These outcomes not agree with [40] who discovered
that birds fed the antibiotic (Lincomycin) had more
total income and net profit than the control group.

Conclusion

Broiler quail fed a basal diet with 3g/kg yeast
(Saccharomyces cerevisiae) enhanced the
performance and economic efficiency without any
adverse. Therefore, it may be suggested that yeast
(Saccharomyces cerevisiae) could be added to broiler
quail diets as a growth promoter to enhance
performance and economic efficiency without
adversely affecting performance indexes.
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TABLE 2. Composition and calculated analysis of starter and grower diets.

Ingredients (%) Starter period Grower period
(7-21 day of age) (22-42 day of age)

Yellow corn 54 59.7

Soybean (44%) 37.5 32

Wheat bran 1.9 1.6

Protein concentration 45 % CP 5 5

Calcium Carbonate 1.5 1.5

Salt (Nacl) 0.1 0.2

Total 100 100
Calculated analysis

Metabolizable energy (ME Kcal / kg diet) 2803.45 2867.85

Crude protein (%) 23.8 21.8

Calcium (%) 0.92 0.9

Auvailable phosphorus (%) 0.31 0.31

Methionine (%) 0.47 0.44

Lysine (%) 1.44 1.28

Methionine + Cystine (%) 0.86 0.80

Crude fiber (%) 2.95 2.83

TABLE 3. Growth performance of quail birds fed diets with varying levels of experimental diets during the
experimental period spanning from day 7 to day 42.

Item Control Yeast ( Saccharomyces cerevisiae ) Antibiotic (Tylosin)
1 g/kg 2 g/kg 3g/kg 0.1 g/kg 0.2 g/kg 0.3 g/kg

Initial weight — 24.65%+ 24.69°+ 24.63'+ 24,63+ 24.62°+ 24.52%+ 24,67+
(2) 0.10 0.11 0.17 0.12 0.07 0.06 0.11
Final weight 183.88%+ 185.32°+ 194.98"+ 199.30% 194.42%+ 193.04%+ 187.97%+
(g) 0.02 4.09 0.57 0.35 1.44 3.53 6.12
Body weight 158.33% 159.62°+ 168.34°+ 171.67%+ 168.99%+ 169.12%+ 163.33%+
gain (g) 0.10 4.16 0.43 0.46 1.44 3.57 6.02
Feed Intake (g) 497.64%+  499.19%+  481.19% 485.77%% 519.37°+ 510.46%+ 500.50°

0.65 1.87 1.89 7.24 7.67 3.03 2.15
Feed 3.14% 3.21% 3.00%+ 2.93% 3.08% 3.04% 3.09%
conversion 0.01 0.03 0.01 0.02 0.05 0.06 0.11
ratio (g /g)

a, b, c, etc. indicates that the different litters at the same row are statistically different (P<0.05).
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TABLE 6. Effect of dietary levels of yeast and Tylosin on the economic efficiency of broiler quail.

flora and carcass characteristics. Pak. Vet. J., 39,
157-162(2019).. https://doi.org/10.29261/ pakvet;j/
2019. 040.
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Item Control Yeast ( Saccharomyces cerevisiae ) Antibiotic ( Tylosin )
0 g/kg 1 g/kg 2 g/kg 3 g/kg 0.1 g/kg 0.2 g/kg 0.3 g/kg
Fixed cost (LE) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
feed intake (g) 497.64 499.19 481.19 485.77 519.37 510.46 500.5
price diets / kg (L.E) 19 19.1 19.2 19.3 19.05 19.1 19.15
Feed cost (LE) 9.46 9.53 9.24 9.38 9.89 9.75 9.58
Total cost (LE) 13.96 14.03 13.74 13.88 14.39 14.25 14.08
Total revenue (LE) 20.00 20.00 20.00 20.00 20.00 20.00 20.00
Net revenue (LE) 6.04 5.97 6.26 6.12 5.61 5.75 5.92
Economic efficiency 43.32 42.51 45.57 44.14 38.95 40.35 42.00
REF (%) 100.00 98.13 105.21 101.90 89.91 93.16 96.96
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