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This study's goal was to determine how yeast affected quail's growth. From 

one day to 42 day of age. One hundred and twenty quail chicks (a day-old), 

were initially fed a basic diet containing 23.8% protein and 2800 Kcal ME/kg 

diet for one week. At seven days old, the birds were randomly grouped into 

four sets, each with 30 quail chicks, divided into three replications with 10 

chicks each. The chicks were then fed on four levels of yeast: zero (control), 

1, 2, and 3 g/kg. The study found that feeding diets with 3 g/kg of yeast 

resulted in a significant increase in the average weight gain of birds, while 

those fed on zero, 1, and 2 g/kg had the lowest weight gain without 

significant differences between them. Birds fed on 3g/kg of yeast also had the 

best feed conversion ratio (FCR) in comparison to the other treatments. The 

results showed that yeast supplementation led to a significant increase in the 

blood levels of total protein, albumin and globulin, along with a decrease in 

serum total cholesterol and triglycerides compared to the control group. In 

contrast, birds fed on the control diet had higher serum Aspartate 

transaminase (AST) and Alanine transaminase (ALT) levels than those fed on 

yeast. The study did not find any changes in a serum albumin and globulin 

(A/G) ratio, the serum low-density lipoprotein (LDL), and high-density 

lipoprotein (HDL) due to yeast supplementation. 
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INTRODUCTION 

Quail birds have gained importance for 

its small body size, easy handling, ability to 

house a large number of birds in a limited 

space, high egg yield, and the potential to 

produce multiple offspring from a small 

number of parent birds (Yousha et al., 

2014; Yousha et al., 2020 a&b). The 

economic feasibility of Japanese quails has 

recently caught the attention of the poultry 

sector (Yousha et al., 2020 a & b). 

Using feed additives appropriately can 

result in improved feed utilization, increased 

production, and better health (Hussain et 

al., 2021; Eidrisha et al., 2022). In the past, 

sub-therapeutic levels of antibiotics were 

incorporated into poultry diets to enhance 

their performance (Chattopadhyay, 2014). 

Using antibiotics in feeding animals has 

brought about the presence of residues in 

each the feed and the environment, which 

has ended in bacterial resistance in each 

animals and humans (Ronquillo and 

Hernandez, 2017). 

The search for alternatives to antibiotic 
growth promoters in animal diets is 
imperative. These alternative substances are 
intended to enhance animal performance and 
health while also being environmentally 
safer (Aabid et al., 2016). So that the 
probiotics, such as yeast (Saccharomyces 
cerevisiae;), are a popular feed additive that 
has been utilized to enhance animal health 
and performance (Ogbuewu et al., 2018; 
Rafique et al., 2020). 
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Yeast protein is considered to be of high 

quality and comparable to soybean protein 

in terms of its nutritional value as a 

vegetable protein. Both yeast and soybean 

proteins are rich in lysine, making them 

valuable supplements to cereal grains, 

which are typically low in this essential 

amino acid (Reed and Nagodawithana, 

1991). 

Yeast is a significant group of 

microorganisms that have been extensively 

utilized by humans for commercial purposes. 

Yeasts are unicellular organisms that can be 

distinguished from bacteria by their larger 

cell size, various shapes such as oval, 

elongated, elliptical and spherical, and the 

production of buds during cell division. The 

size of yeast cells varies, with some being 

as small as 5 to 8 mm in diameter, while 

others can be as long as 100 mm. 

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 
(Reda et al., 2022).Yeast is an excellent 
source of crude protein, which is essential 
for muscle development in broiler chickens. 
Additionally, yeast is rich in vitamin-B 
complex, which plays a critical role in 
energy metabolism, immune function, and 
nervous system health in broiler chickens 
(Aabid et al., 2016). Moreover, yeast has 
been shown to improve nutrient digestibility 
and absorption, which can enhance feed 
efficiency and reduce the cost of feed. 
Furthermore, yeast has been found to have 
antimicrobial properties, which can reduce 
the risk of pathogen growth in the gut and 
improve gut health in broiler chickens. 
Overall, the use of yeast in broiler chicken 
feeding can improve bird performance, 
health, and welfare, while also reducing 
feed costs and enhancing the sustainability 
of poultry production (Abd El-Maksoud et 

al.., 2011; Aabid et al., 2016; Rafique et 
al., 2020; Sabry et al., 2021). 

The main objective of this research was 

to investigate the effect of adding yeast 

(Saccharomyces cerevisiae) as a natural 

growth promoter to the diets of quail on 

their performance, selected blood parameters, 

and economic efficiency under the specific 

environmental conditions of North Sinai. 

MATERIALS AND METHODS 

The study was conducted at the farm of 

the Department of Animal and Poultry 

Production, Faculty of Environmental 

Agricultural Sciences, Arish University, El 

Arish, North Sinai, Egypt.  

One hundred and twenty, seven (a day-
old) quail chicks with similar live body 
weights have been acquired from a nearby 
hatchery and randomly distributed into four 
groups, with 30 birds in each group based 
on a completely randomized design with 
three replications. The control group was 
given a basal diet without yeast, while the 
other treatments were supplemented with 
yeast at levels of 1, 2, and 3 g/kg. The birds 
were housed in battery cages under similar 
environmental and managerial conditions 
throughout the entire experimental period 
and given ad libitum access to feed and 
water. Biweekly recordings of body weight 
and feed consumption were conducted, and 
the average body weight gain and feed 
conversion ratio were calculated. The basal 
diets used in the experiment were formulated 
according to the nutrient requirements 
recommended by NRC (1994) for growing 
Japanese quail, and Table 1 presents the 
composition and calculated formulation of 
the basal diets used during the starting and 
growing periods. 

Nine birds from each treatment (three 
birds from each replication) were selected 
and deprived of feed for eight hours, weighed, 
and then slaughtered in the end. Blood 
samples were collected to determine the serum 
levels of total protein, albumin, globulin, 
glucose, total lipids, low-density lipoprotein 
(LDL), high-density lipoprotein (HDL), 
cholesterol, serum Aspartate transaminase 
(AST),  and  Alanine  transaminase  (ALT).  
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Table 1. Composition and calculated analysis of starter and grower diets 

Ingredients (%) Starter period 

(7-21 day of age) 

Grower period 

(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 

Available 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 

 
The globulin value was calculated by 

subtracting the albumin value from the total 

protein value, and the serum albumin and 

globulin (A/G) ratio was calculated based 

on the albumin and globulin results as 

described by El-Kashef et al. (2017 a&b). 

Throughout the study, the economic 

evaluation of the feeds was conducted by 

determining the net revenue per unit feed 

cost using component prices prevailing in 

the market and yeast (Saccharomyces 

cerevisiae). The economic efficiency of the 

feeds was calculated according to the 

method of Hussain et al. (2021). The 

collected data was statistically analyzed 

using the general linear model procedure 

described in the SAS User's Guide (SAS, 

2004), and the means were compared using 

Duncan's multiple range test (Duncan, 

1955) with a significance level of P≤0.05. 

RESULTS AND DISCUSSION 

Growth Performance 

Table 2 presents the impact of yeast on 

different growth performance parameters 

observed during the experimental period 

ranging from day 7 to day 42. The dietary 

treatments had a significant impact (P< 

0.05) on the final body weight and body 

weight gain of Japanese quails. Quails fed 

diets containing 3g/kg of yeast showed 

significantly higher (P<0.05) final body 

weight and body weight gain than those fed 

on other treatments and control diets from 

day 7 to day 42 of the experimental  period. 
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Table 2. Growth performance of quail birds fed diets with varying levels of yeast during 

the experimental period spanning from day 7 to day 42 

Item 
Dietary supplementation of yeast (g/kg) 

Control  1 2 3 

Initial live body weight (g)  ± 0.58 ± 0.61 ± 0.53 ± 0.33 

Final live body weight (g) ±2.00 ±4.09 ±0.57 ±0.34 

Body Weight Gain (g) ±0.09 ±4.16 ±0.43 ±0.46 

Feed Intake (g) ±0.77 ±1.87 ±1.89 ±7.24 

Feed conversion ratio ±0.030 ±0.07 ±0.01 ±0.04 

 

Feed intake was highest (P<0.05) in birds 

fed a diet containing 1g/kg of yeast and 

lowest in birds fed a diet containing 2g/kg 

of yeast. At the end of the experimental 

period, the feed conversion ratio was 

significantly improved (P<0.05) by adding 

dietary yeast at contents of 2g/kg and 3g/kg 

compared to the other groups. No significant 

differences have been observed in initial 

body weight between treatments. The findings 

indicated that birds fed a diet containing 

3g/kg of yeast exhibited a significant 

improvement in their growth performance. 

This improvement could be attributed to the 

beneficial effects of yeast, which include 

improved nutrient digestibility, inhibition of 

pathogens, and interaction with the gut 

immune system (Borda-Molina et al. 2018). 

The aforementioned results are consistent 

with the findings of Hossain et al. (2012). 

Incorporating 3 g of yeast/kg (Saccharomyces 

cerevisiae) into the basal diet resulted in a 

significant improvement in weight gain in 

quail birds. Also, Ghally and Abd El-Latif 

(2007) found that feeding birds with diets 

containing yeast (Saccharomyces cerevisiae) 

at either 1% or 2% of the basal diet resulted 

in a greater improvement (P<0.05) in body 

weight and body gain compared to the 

control diet. However, Abd El-Wahab et 

al. (2019) observed that the higher 

concentrations of dietary 3.5% of yeast can 

be utilized in Japanese quails to enhance 

their growth performance. Additionally, Ashok 

(2016) reported an improvement in body 

weight gain by adding yeast to the basal 

diet at levels of 5% and 10% of quail birds. 

In contrast, Yalçın et al. (2010) showed 

that adding yeast to the diet of laying 

hens at levels of 2,3 and 4 g/kg, did not 

have any significant effect on body weight 

gain. Moreover, Rezaeipour et al. (2012) 

found that supplementing broiler diets with 

Saccharomyces cerevisiae at levels of 0, 

2.5, 5 and 7.5 g/kg did not have any 

noticeable impact on the performance 

parameters and carcass characteristics of 

the birds. 

Blood Constituents 

Table 3 presents the statistical analysis 

of the blood components in the various 

treatments. The study findings suggested 

that supplementing the diet with yeast at 

various levels (1, 2 and 3 gm/kg) did not 

produce any significant differences in the 

A/G ratio, (HDL) and (LDL) levels compared 

with the control group. This result in the 

opposite direction from of the study 

conducted by Reda et al. (2022) found 

broiler chicks that were fed diets containing 

3 and 4 g/kg of yeast exhibited higher 

levels of HDL and LDL compared to those 

fed the control diet. 
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Table 3. The impact of the experimental diets with varying levels of yeast on the blood 

biochemical constitutes of quail chicks 

Item 
Dietary supplementation of yeast (g/kg) 

Control  1 2 3 

Total Protein (g/ dl ) ±0.04 ±0.03 ± 0.02 ± 0.12 

Albumin (g/ dl ) ± 0.04 ± 0.01 ± 0.01 ± 0.03 

Globulin (g/ dl ) ± 0.02 ± 0.01 ± 0.01 ±0.10 

A/G ratio ± 0.01 ± 0.01 ± 0.01 ± 0.04 

Glucose (mg/dl) ±9.72 ±4.62 ±2.91 ±1.04 

Total cholesterol (mg/dL)  ±2.97 ±6.50 ±20.24 ±12.77 

Triglycerides (mg/dL)  ± 10.98 ± 5.76 ±7.12 ±1.52 

ALT (U/L)  ±0.93 ±1.05 ±0.55 ±0.33 

AST (U/L) ±10.36 ±1.99 ±5.76 ±7.40 

HDL (mg/dl) ±0.66 ±1.95 ±11.40 ±11.54 

LDL (mg/dl) ±4.10 ±7.88 ±11.18 ±0.66 

 

The findings of the study showed that 

adding yeast to the diet of quail chicks at 

levels of 1, 2 and 3 g/kg resulted in a 

significant decrease in the concentrations of 

serum total protein, albumin, and globulin 

compared to the control group, which had 

the highest values. This result is consistent 

with the observation made by Ahmed et al. 

(2015) that adding yeast to the diet of 

broiler chicks led to a reduction in serum 

albumin levels compared to the control 

group. However, Abd El-Wahab et al. 

(2019) reported that incorporating yeast (at 

a range of 0.5 up to 3.5%) into the diet 

resulted in a significant increase in serum 

total protein levels compared to the group 

that did not receive yeast supplementation. 

Also, Sabry et al. (2021) observed an 

increase in the total protein and albumin 

levels of Japanese quails that were fed on a 

diet supplemented with 3 and 4 mg 

yeast/kg, respectively, compared to the 

control group. Additionally, Ghally and 

Abd El-Latif (2007) reported a significant 

improvement (P<0.05) in the blood plasma 

levels of total protein, albumin, and 

globulin in birds fed diets containing yeast 

culture at 1% or 2% levels. However, 

Pouraziz et al. (2013) found no significant 

difference in the serum total protein 

levels between the quail groups that 

received yeast supplementation and those 

that did not. 

Birds that were fed diets containing 

yeast have displayed a reduction in the 

levels of cholesterol and triglycerides in 

comparison to those that were fed diets 

without yeast supplementation (Table 3). 

The lowest values of serum cholesterol and 

triglycerides have been discovered in birds 

fed in diet supplemented with 3 gm/kg 

yeast and the highest values were in control 

diet. These results are in agreement with 

Abdelrahman (2013) who reported that the 

inclusion of yeast culture in the diet led to a 

significant decrease (P < 0.05) in the serum 

cholesterol levels compared to the control 

group of chicks. Also, Abd El-Wahab et 
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al. (2019) found that adding yeast (at a 

range of 0.5% up to 3.5%) to the diet resulted 

in a significant decrease (P < 0.05) in serum 

cholesterol and triglyceride levels compared 

to the group that did not receive yeast 

supplementation. Furthermore, Tomaszewska 

et al. (2018) observed that supplementing 

the diet with yeast resulted in a significant 

(P<0.05) reduction in serum cholesterol 

levels compared to a diet without yeast 

supplementation. Shareef and Al-Dabbagh 

(2009) discovered that adding yeast to the 

diet at levels of 1.0%, 1.5%, and 2.0% resulted 

in a decrease in serum triglyceride levels. 

However, only the highest concentration of 

yeast (2%) led to a reduction in cholesterol 

compared to the other treatments. In contrast, 

Ahmed et al. (2015) found no significant 

(P≥0.05) differences in the serum levels of 

triglycerides in quail chicks fed diets 

supplemented with or without yeast. Also, 

Yalcin et al. (2010) reported that feeding 

broiler chicks with S. Servisiae had no 

significant effect on the serum levels of 

triglycerides. The decrease of cholesterol 

levels could be attributed to the fact that 

bacteria have the capacity to absorb or 

break down cholesterol into bile acids and 

then remove their conjugation to prevent 

the cholesterol from being re-synthesized 

(Aabid et al., 2016). 

In the present study, birds fed the control 

diet demonstrated a significant (P < 0.05) 

rise in the serum levels of AST and ALT 

compared to the birds fed different levels of 

yeast. This is consistent with Ghally and 

Abd El-Latif (2007) findings, which 

revealed that birds fed diets contain yeast 

culture at levels of 1% or 2% had 

significantly higher (P<0.05) levels of GOT 

and GPT than the control group. In contrast, 

Sabry et al. (2021) found that adding 

different levels of yeast to the diet 

significantly (P<.0001) increased the 

plasma concentrations of AST and ALT 

compared to the control group. However, 

Abd El-Wahab et al. (2019) did not 

observe any significant (P≥0.05) effects on 

the serum blood AST and ALT 

concentrations between birds fed diets with 

or without yeast (at 0.5%, 1.5%, 2.5% 

and 3.5%). Also, Yalçın et al. (2010) 

demonstrated that supplementing the diet of 

laying hens with yeast autolysate at 2 and 

3g/kg, and 4g/kg did not impact the levels 

of serum ALT and AST. 

Quail chicks fed dietary yeast 

supplementation presented higher values 

(P<0.05) of serum glucose in comparison to 

the control group as shown in Table 3. This 

previous finding is in an agreement with 

Omar (2020) who feeding broiler chicks 

with yeast at levels of 0.2% and 0.4% 

resulted in an increase in serum glucose 

levels compared to the control diets. 

Economic Efficiency 

The economic outcomes of quail chicks 

in experiment across different treatment 

groups are presented in Table 4. The results 

indicated that the diet containing 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. These findings 

are consistent with Aabid et al. (2016) 

research, who demonstrated that the highest 

net revenue, economic efficiency, and 

relative economic efficiency were observed 

in quail birds fed a diet supplemented with 

different levels of dried yeast. In contrast, 

Abd El-Latif et al. (2019) 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 compared to the 

control diet. 

Conclusion 

Based on our findings, it can be inferred 

that incorporating 3g/kg of yeast 

(Saccharomyces cerevisiae) into the basal 

diet improved the performance of quail 

birds without any observed adverse effects 

and resulted in the best economic efficiency. 
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Table 4. The impact of varying levels of yeast on the economic efficiency of quail chicks 

Item 
Dietary supplementation of yeast (g/kg) 

Control  1 2 3 

Fixed cost (LE)  4.50 4.50 4.50 4.50 

Total feed cost (LE) 9.95 10.23 9.63 9.73 

Total cost (LE) 14.45 14.73 14.13 14.23 

Final LBW (Kg.) 0.183 0.184 0.185 0.196 

Total revenue (LE) 21.96 22.12 22.20 23.56 

Net revenue (LE) 7.50 7.39 8.06 9.33 

Economic efficiency 1.52 1.50 1.57 1.66 

Relative economic efficiency (%) 100.00 98.84 103.37 108.96 
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 الملخص العربً

 مصر -حأثٍر الخمٍرة على الأداء الإوخاجً للسمان ححج ظروف شمال سٍىاء

 حمذ محمذ علًأ رشذي،رشاد  حعبذ الفخا حسٍه،مً علً عبذ العاطً 

 يصر –جبيعة انعرٚش  –كهٛة انعهٕو انسراعٛة انبٛئٛة ببنعرٚش  –قسى الاَتبج انحٕٛاَٙ ٔانداجُٙ 

 َتدبجٗالإ الأةاء ْددت  ْد ِ اندرا دة  ندٗ ةرا دة  دضاٛر  سدبتة يسدتٕٚب  ي تهخدة يدٍ ان ًٛدر  كًُيدع ًَدٕ  بٛعدٙ عهدٗ

عًدر ٚدٕو   ٕكتكد 041عددة  ا دت داو ٚدٕو   دى 24نهدو ٔانكخبء  الإقتصبةٚة نهسدًبٌ يدٍ عًدر ٚدٕو اندٗ  ٔان ٕاص انكًٛٛبئٛة

  كٛهدٕ كدبنٕر٘جك ى عهٛقدة 2800% برٔ ٍٛ ٔ بقدة 2 .4غ ٚ  انطٕٛر تٙ الأ بٕع الأٔل عهٗ عهٛقة أ ب ٛة  حتٕ٘ عهٗ 

 دبئر تدٙ اةادة يكدررا  بكدم  1.ي ًٕعدب   حتدٕ٘ كدم ي ًٕعدة عهدٗ  4 ندٗ  عيدٕائٛب أٚدبو قسدً  انطٛدٕر 7عُد عًدر 

 انُتدبئ  أظٓدر  جك ى جدراو .   4  0يسدتٕٚب  يدٍ ان ًٛدر  )دخرركُترٔل    2 دبئر  غد ٚ  انكتبكٛد  عهدٗ  01يكدرر  

جىجك دى يدٍ ان ًٛدر   .ٔجٕة زٚبة  يعُٕٚة تٙ يتٕ ع انسٚبة  تٙ ٔزٌ ان سى تٙ انطٕٛر انًغدا  عهٗ عةئق  حتٕ٘ عهدٗ 

قددم زٚددبة  تددٙ ٔزٌ ان سددى ٔبدددٌٔ اوتةتددب  يعُٕٚددّ جىجك ددى ٔانتددٙ  ققدد  ا 4ٔ 0ببنًقبرَددة بددبنطٕٛر انًغدددا  عهددٙ )ددخر ٔ

جىجك دى يدٍ ان ًٛدر  أتمدم يعددل  حٕٚدم  .ببنًقبرَة بببقٙ انًعبية   اظٓر  انطٛدٕر انًغد ا  عهدٗ عهٛقدّ  حتدٕ٘ عهدٗ 

غدد ائٙ ببنًقبرَددة ببددبقٙ انًعددبية   أٔسددح  انُتددبئ  ٔجددٕة زٚددبة  يعُٕٚددة تددٙ يسددتٕٖ اندددو يددٍ كددم يددٍ انبددرٔ ٍٛ انكهددٙ 

انددٌْٕ انلاةاٛدة يقبرَدة بدبنكُترٔل  انطٛدٕر انًغد ا  عهدٗ عهٛقدة نٍٛ َٔقص تٙ يستٕٖ انكٕنٛسترٔل ٔبٕٛيٍٛ ٔان هٕبٕٛٔالأن

يقبرَة ببنطٕٛر انًغ ا  عهٗ ان ًٛر   ٔأٔسح  انُتبئ  عدو ٔجٕة  انكُترٔل كبَ  بٓب اعهٗ َسبة تٙ يستٕٖ اَسًٚب  انكبد

 (HDL)ٔانكٕنٛسدترٔل انُدبت   (LDL) نٍٛ ٔيستٕٖ اندو يٍ انكٕنٛسترٔل انمبرأٖ  غٛر تٙ َسبة الأنبٕٛيٍٛ  نٗ ان هٕبٕٛ

  يقبرَة ببنطٕٛر انتٙ غ ٚ  عهٗ ان ًٛر  

 وًٛر   انسًبٌ  الأةاء الإَتبجٙ  يعبية  اندو  سخرشادٌت:الإالكلماث 
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