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INTRODUCTION

Laying quails, one of the poultry species, are susceptible 
to stress and diseases, which can lead to a compromised 

immune system. Fluctuations in the immune system, com-
bined with an unsupportive environment, can disrupt the 
intestinal bacterial balance in laying quails. The population 
of bacteria in the intestines plays a crucial role in main-
taining digestive health. Suppose the people of pathogen-
ic bacteria, such as Escherichia coli , exceed the permissible 
threshold in the intestines. In that case, it can result in 
health disorders and reduced egg-laying performance of 
the quails. To maintain the health and production perfor-
mance of laying quails to remain optimal, efforts are need-
ed to reduce the population of pathogenic bacteria in the 

intestines of laying quails, one of which can be done using 
antibiotic growth promoters (AGPs) (Ahmad et al., 2016; 
Liu et al., 2020; Li et al., 2018; Honorio-Javes et al., 2021).
AGPs are antibiotics used in small quantities to stimulate 
growth, improve feed efficiency, enhance reproduction, and 
maintain animal health. AGPs play a role in increasing feed 
utilization efficiency by reducing the population of patho-
genic bacteria in the digestive tract, thereby contributing to 
increased availability and absorption of nutrients from the 
feed, ultimately driving animal growth. However, using an-
tibiotics or growth-promoting hormones at inappropriate 
doses can result in residues in animal products. Antibiotics 
commonly used in poultry feed include spiramycin, zinc 
bacitracin, tylosin, and virginiamycin. Nevertheless, the 
use of feed additives or synthetic antibiotics is currently 
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prohibited in Indonesia by the Regulation of the Minister 
of Agriculture (No.14/PER-MENTAN/PK.350/5/2017), 
which regulates the classification of animal drugs. Anti-
biotic residues in animal products can pose risks to public 
health, such as bacterial resistance, allergies, resistance in 
gut flora, and toxicity. Additionally, residues can impact the 
environment and the economy. 

One solution to address the issue of synthetic antibiotic 
residues in animal products is the use of natural AGPs. 
One potential feed additive is onion (Allium cepa L), par-
ticularly its outer skin. Onion is known for its diverse ben-
efits, including its medicinal and antibiotic properties. The 
outer skin of the onion is preferred over its inner parts due 
to its higher phytochemical content (Škerget et al., 2009).  
Previous research has found that the addition of onion skin 
flour up to a level of 3% is not effective enough in improv-
ing the production performance of laying quails. This is be-
cause the addition of 3% affects the palatability of the feed 
due to its high fibre content. The fibre content in onion 
skin flour is 27.16% (Teru, 2017).  The relatively high fibre 
content limits the use of onion skins in feed, thus limiting 
the intake of phytochemicals in onion skins. To optimize 
the utilization of phytochemicals by laying quails, simple 
processing is needed on onion skins before use, which can 
be quickly adopted by farmers. One method that can be 
used is extraction.

Extraction is separating a substance from a mixture using a 
suitable solvent. During extraction, active compounds dis-
solve in a solvent with appropriate polar properties. The 
solvent used should be capable of extracting the desired 
compounds without dissolving other materials. Factors 
influencing extraction outcomes include the extraction 
method, extraction duration (Kemit et al., 2016), and sol-
vent type (Suryani et al., 2016). Onion skin is best extract-
ed through maceration before being added to poultry feed. 
The best solvent type and maceration duration for remov-
ing onion skin are ethanol, with a 36-hour maceration pe-
riod, containing phytochemical compounds like phenols, 
flavonoids, and alkaloids that can inhibit the growth of Es-
cherichia coli  bacteria  (Fajri et al., 2020). Ethanol extracts 
from onion skin (Allium cepa) have shown activity against 
bacteria like Escherichia coli, Pseudomonas fluoroscens, Staph-
ylococcus aureus, and Bacillus cereus (Octaviani et al., 2019; 
Škerget et al., 2009). Secondary metabolites found in on-
ion skin include alkaloids, flavonoids, terpenoids, sapon-
ins, polyphenols, and quercetin, which have antimicrobial 
activity (Rahayu et al., 2015; Soemari, 2016). Fajri et al., 
(2020)  states that the best type of solvent for extract-
ing shallot skin is Ethanol with a maceration time of 36 
hours with more phytochemical content, namely phenolics 
(+++++), flavonoids (++), alkaloids (++++), steroids (++) and 
triterpenoids (+). Furthermore, Setiani et al. (2017) stated 
that shallot skin extracted using ethanol contained 50.32% 

phenolics and 14.92% flavonoids.

However, there have been no reports on the use of onion 
skin extract in poultry feed. Therefore, the present study 
aims to investigate the effects of onion skin extract as a 
natural AGP in quail diets on the population of Escherichia 
coli bacteria in the intestines and the egg-laying perfor-
mance of laying quails.

MATERIALS AND METHODS
Materials
The materials used in this research were red onion skin ex-
tract (ROSE) and various feed ingredients that composed 
the ration, including corn, rice bran, soybean meal, meat 
bone meal (MBM), corn gluten meal (CGM), rock flour, 
mineral B12, top mix, and synthetic antibiotics (Zinc baci-
tracin). The study involved laying quails that were 44 weeks 
old, with an average production rate of 55% out of 180 
birds. The tools used in the study included 18 battery cages, 
feeding and drinking equipment, and digital scales.

researcH design
This research employed an experimental method, utilizing 
a Completely Randomized Design with three treatments 
and six replications. The treatments applied in the study 
were as follows: A = Basal ration + Zinc bacitracin Anti-
biotic (Control), B = Basal ration + 1% red onion skin ex-
tract (ROSE), C = Basal ration + 2% red onion skin extract 
(ROSE).

total EschErichia coli count  
The total count of Escherichia coli  bacteria were observed 
after six weeks of treatment. One quail was randomly se-
lected from each treatment group, slaughtered, and its 
small intestine was collected. The digestive fluid from the 
small intestine was collected and placed in a plastic cup, 
then stored in a cool box and transported to the laboratory 
for testing. The total colony count of Escherichia coli  bacte-
ria was determined using the method described by Purwati 
et al. (2005), following these procedures: First, all necessary 
equipment, such as Petri dishes, test tubes, Erlenmeyer 
flasks, and Eppendorf tubes, were sterilized by autoclaving 
at 121°C for 15 minutes at 15 lb pressure. The medium 
used was 37.46 grams of EMB agar dissolved in 1000 ml 
of distilled water, homogenized with a magnetic stirrer on 
a hot plate at 100°C, and sterilized in an autoclave.

Next, 1 gram of the sample was placed into a test tube 
containing 9 ml of 0.85% NaCl solution and vortexed un-
til homogenized. This resulting solution was called a 10-1 
dilution. A 100 µl portion of the dilution was transferred 
to the first Eppendorf tube containing 900 µl of 0.85% 
NaCl solution, vortexed until homogenized, and this was 
considered the 10-2 dilution. The process continued for di-
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lutions up to 10-5. From dilutions 10-3, 10-4, and 10-5, 
100 µl samples were streaked on Petri dishes containing 
EMB agar using a hockey stick. The Petri dishes were then 
incubated for 24 hours at 37°C before being coded to iden-
tify each sample. After 24 hours, colonies indicative of Es-
cherichia coli  were counted using a Quebec colony counter, 
and the total colonies of Escherichia coli enumerated as log 
CFU per gram of intestinal contents. 

evaluation oF production perForMance  
Feed consumption (g/head/day) was calculated once a 
week by reducing the amount of feed given by the amount 
of feed remaining at the end of the week and divided by 
the number of birds, divided by the maintenance period of 
1 week (7 days). Daily egg production (%) was measured 
by comparing the number of eggs that day with the num-
ber of live quails and multiplied by 100%. Egg weight (g) 
was determined by weighing the eggs using a digital scale, 
the sum of all egg weights was divided by the number of 
eggs weighed in each treatment. Egg weighing was done 
every day. Egg mass (g/head/day) was calculated by means 
of daily egg production multiplied by the average daily egg 
weight. Feed conversion was calculated based on feed con-
sumption (g/head/day) divided by egg mass (g/head/day). 

preparation oF red onion skin extract (rose)
Red onion skin was extracted according to the Fajri et al. 
(2022) using a multi-stage maceration method. Macerated 
extraction of red onion skin flour was carried out by weigh-
ing 25 grams of red onion skin flour, and placing it into a 
250 ml Erlenmeyer, then adding 250 ml of ethanol solvent. 
The ratio of red onion skin flour to solvent was 1:10. Next, 
it was macerated at room temperature for 36 hours, then 
filtered using filter paper (Extraction I). The filter residue 
was extracted again using ethanol solvent with a ratio of 
1:5, and a second extraction was carried out for 36 hours. 
The filtrates obtained from the two extraction processes 
were evaporated using a rotary evaporator, to obtain red 
onion skin extract. The flow for making red onion skin ex-
tract can be seen in Figure 1.

Figure 1: Flow of making red onion skin extract (Elberry 
et al., 2014)

researcH ration preparation
The feed that was given to laying quails was a self-com-
posed ration, an iso protein and iso energy, namely with 
a crude protein content of 20% and metabolic energy of 
2800 kcal/kg (Djulardi, 2022). In this study, 2 types of ra-
tions were used, namely basal ration + zinc bacitracin anti-
biotic (control ration) and ration containing red onion skin 
extract (ROSE). The feed ingredients used to compose the 
ration were corn, rice bran, soybean meal, meat bone meal 
(MBM), corn gluten meal (CGM), rock flour, mineral B12 
and top mix. The nutrient content of the ingredients for 
the rations can be seen in Table 1, and the composition of 
the research rations can be seen in Table 2.

rearing oF laying quail
Before treatment, laying quails were adapted to their ra-
tion for one week. After ration adaptation for one week, 
laying quails were given feed according to treatment. The 
feed was given daily at 07.00, and drinking water was pro-
vided ad libitum. Cages, places to eat, places to drink water 
and droppings were cleaned every day during the study. 
The feed given was weighed according to the needs of the 
laying quail. Leftover feed were collected once a week to 
calculate feed consumption. This study’s rearing time for 
laying quail was 42 days (6 weeks).

data analysis
To determine the effect of the treatment, the data obtained 
was analyzed by means of variance and if there were differ-
ences between the treatments it was continued with a test 
DMRT (Duncan’s Multiple Range Test). The means were 
considered statistically significantly different when p<0.05. 

RESULTS AND DISCUSSION

tHe eFFect oF treatMent on total EschErichia 
coli count in tHe intestine (log cFu/g)
The impact of treatments on the average total count of 
Escherichia coli  bacteria in the intestines of laying quails 
(Log CFU/g) for each treatment throughout the study is 
presented in Table 3.

Table 3 shows that the average colonies of Escherichia coli  
bacteria in the intestines of laying quails for each treatment 
ranged from 0.33 to 3.15 Log CFU/g. The results of the 
analysis of variance indicated that the administration of 
ration red onion skin extract (ROSE) in the ration had 
a non significant effect (p>0.05) on the total colonies of 
Escherichia coli  bacteria in the intestines of laying quails. 
This is because the administration of Zinc bacitracin anti-
biotics in treatment A and red onion skin extract (ROSE) 
in treatments B and C contain antibacterial compounds 
that can suppress the growth of pathogenic bacteria in the 
digestive tract of laying quails.



December 2023 | Volume 11 | Issue 4 | Page 397

      Journal of Animal Health and Production
Table 1: Nutrient content (%) and metabolic energy (kcal/kg) of the feed ingredients that make up the research 
ration
Feed Ingredients Crude 

Protein
Crude 
Fiber

Crude 
Fat

Ca P Meta Lysa Metabolizable Energya

Cornb 8.58 2.91 3.80 0.06 0.01 0.20 0.20 3340
Rice Branb 10.60 10.84 4.09 0.70 1.50 0.20 0.50 1900
Soybean mealb 40.07 2.73 1.71 0.70 0.31 0.70 3.20 2540
Meat Bone Mealb 43.81 3.96 0.96 8.00 3.11 0.70 3.60 2500
Corn Gluten Mealb 51.67 0.39 2.85 0.77 0.66 1.80 1.00 3770
Coconut Oilb - - 100 - - - - 8600
Stone Flourd - - - 38.0 0.17 - - -
B12 mineralse - - - 32.0 15.0 - - -
Top Mixf - - - 0.06 1.14 0.30 0.30 -

Note : a = Leeson and Summers (2001),   b = (Montesqrit et al., 2020)
d = Khalil (2007),   e = Label Kemasan Mineral B12,   f = Medion (2006)

Table 2: Feed composition and nutrient content (%) and metabolic energy (kcal/kg) of study rations
Feed Ingredients Ration Composition (%)

A B C
Corn 49.0 49.0 49.0
Rice Bran 8.0 8.0 8.0
Soybean meal 15.0 15.0 15.0
Meat Bone Meal 15.0 15.0 15.0
Corn Gluten Meal 4.5 4.5 4.5
Coconut Oil 1.0 1.0 1.0
Stone Flour 3.0 3.0 3.0
B12 minerals 4.0 4.0 4.0
Top Mix 0.5 0.5 0.5
Total 100 100 100
Zinc bacitrasin 0.21% - -
Red onion skin extract (ROSE) - 1% 2%

Content of Food Substances
Crude Protein 19.96 19.96 19.96
Crude Fiber 3.31 3.31 3.31
Crude Fat 3.72 3.72 3.72
Calcium 4.53 4.53 4.53
Phosphor 1.24 1.24 1.24
Methionine 0.41 0.41 0.41
Lysin 1.20 1.20 1.20
Metabolizable Energy (Kcal/Kg) 2800 2800 2800

Note: In ration A, added Zinc bacitracin, ration B added 1% ROSE, ration C added 2% ROSE 

Table 3: Mean total colonies of Escherichia coli bacteria in the intestines of laying quails (Log CFU/g) for each 
treatment during the study.
Treatment Total Escherichia coli Bacteria (Log CFU/g)ns

A (Basal ration + Zinc bacitracin) 3.15a

B (Basal ration + red onion Skin Extract 1%) 0.50b

C (Basal ration + red onion Skin Extract 2%) 0.33b
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SE 0.39

Superscripts in the same column indicate a highly significant difference (P>0.05)

Table 4: Mean consumption of laying quail rations (g/head/day) for each treatment during the study
Parameter Treatment

A (Basal ration + 
Zinc bacitracin)

B (Basal ration + red onion 
skin extract (ROSE) 1%)

C (Basal ration + red onion 
skin extract (ROSE) 2%)

Feed consumption (g/head/day)ns 23.31 ± 0.11 23.34 ± 0.07 23.12 ± 0.20
Quail Day Egg Production (%) 58.30 ± 1.88 55.77 ± 3.24 58.50 ± 2.68
Egg Weight (g/grain)ns 11.16 ± 0.34 11.34 ± 0.24 11.15 ± 0.25
Egg Mass (g/head/day)ns 6.54 ± 0.32 6.14 ± 0.38 6.54 ± 0.35
Feed Conversionns 3.77 ± 0.23 4.01 ± 0.22 3.72 ± 0.26

Zinc bacitracin antibiotic used in group A can affectively 
kill and inhibit the growth of pathogenic bacteria in the di-
gestive tract. Zhu et al. (2019), stated that Zinc bacitracin, 
with its narrow spectrum antibiotic activity, works by in-
hibiting bacterial cell wall synthesis. Similarly, treatments 
B and C (given red onion skin extract (ROSE)) can kill 
and inhibit the growth of Escherichia coli  bacteria due to 
the presence of phytochemical compounds in the red on-
ion skin extract (ROSE) that act as antibacterials (Zhu et 
al., 2019). 

The phytochemical compounds in ROSE, such as phe-
nolics, flavonoids, alkaloids, steroids, and triterpenoids, 
contribute to their antibacterial properties. Phytochemical 
compounds such as terpenoids, phenolics, alkaloids, ster-
oids, saponins, and flavonoids could inhibit the growth of 
E. coli bacteria ( Julyasih & Purnawati, 2023).  The phyto-
chemical compounds in ROSE can effectively kill and in-
hibit the growth of Escherichia coli in the intestine of laying 
quails through different mechanisms of action. 

Phenolic compounds damage the bacterial cell wall, lead-
ing to lysis or inhibiting the cell wall formation in growing 
cells. They also alter the permeability of the cytoplasmic 
membrane, causing leakage of nutrients from inside the 
cell. Furthermore, phenolic compounds denature cell pro-
teins and disrupt the metabolic system by inhibiting in-
tracellular enzymes (Peolengan et al., 2006). On the other 
hand, flavonoid compounds form complex extracellular 
compounds with dissolved proteins, damaging the bacte-
rial cell membrane and releasing intracellular compounds 
(Darmawati et al., 2015).

Alkaloid compounds also act as antibacterial. Nikham, 
(2012) stated that alkaloids act as antibacterial through the 
inhibition of cell wall synthesis, leading to cell lysis and 
death. Wiyanto, (2010) mentioned that steroids damage 
the plasma membrane of bacterial cells, causing cytoplasm 
leakage and subsequent cell death. Each phytochemical 
compound’s different mechanisms of action in ROSE con-

tribute to the disruption of Escherichia coli growth. Like-
wise, ROSE was found effective for the inhibition of two 
pathogenic bacteria such as Staphylococcus aureus and E. coli 
and zone of inhibition was measured up to 12 mm (Mas-
fria et al., 2019).    

Our results indicates that the administration of ROSE 
in the ration of laying quails has more ability to inhibit 
the population of E.coli in the gut than synthetic antibiot-
ic (Zinc bacitracin). From this study, it can be concluded 
that the administration of ROSE  at a 1% level has the 
same effect as a 2% administration in replacing the role 
of synthetic antibiotics (Zinc bacitracin). This is likely be-
cause, at the 1% level, ROSE already contains sufficient 
phytochemical compounds to match the antibacterial role 
of Zinc bacitracin antibiotics. Although increasing the 
ROSE administration to a 2% level yields similar results 
as the 1% administration, it is believed that the difference 
in doses is too small to show a significant difference in the 
population of Escherichia coli  bacteria in the intestines of 
laying quails. In this study, the total Escherichia coli count 
in the intestines of laying quails ranged from 2.36 to 2.79 
Log CFU/g. These results are lower than the findings of  
(Elberry et al., 2014), who reported that the total count 
of Escherichia coli  bacteria in the samples of intestines of 
laying quails ranged from 6.08 to 6.09 Log CFU/g when 
quails were given second wood extract and Sardines fish oil 
in their rations.

eFFect oF treatMent on production 
perForMance oF laying quail
The effect of treatment on laying quail production perfor-
mance in each treatment during the study can be seen in 
Table 4.

Feed consuMption 
Table 4 shows that the average ration consumption for lay-
ing quails in each treatment ranged from 23.12 to 23.34 g/
head/day. The analysis of variance showed that the addition 
of ROSE in the ration had no significant effect (p>0.05) 
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on feed consumption. This could be due to the administra-
tion of the antibiotic Zinc bacitracin in treatment A and 
the addition of red onion skin extract in treatments B and 
C, which contain antibacterial compounds that can sup-
press the growth of pathogenic bacteria in the digestive 
tract of laying quails.

The phytochemical compounds present in red onion skin 
extract function as antibacterial with different mechanisms 
of action. Phenolic compounds work by damaging the cell 
wall, resulting in lysis or inhibiting the cell wall formation 
process in growing cells, altering the permeability of the 
cytoplasmic membrane, causing nutrient leakage from in-
side the cell, denaturing cellular proteins, and disrupting 
metabolic systems within the cell by inhibiting the activity 
of intracellular enzymes (Peolengan et al., 2006). Further-
more, flavonoid compounds work by forming complexes 
with extracellular and soluble proteins, thus damaging the 
bacterial cell membrane and causing the release of intracel-
lular compounds (Darmawati et al., 2015).

Wiyanto, (2010) stated that steroids act as antibacterial 
by damaging the bacterial cell plasma membrane, causing 
cytoplasm leakage and leading to cell death. Thus, these 
phytochemical compounds in the digestive tract of lay-
ing quails inhibit the growth of pathogenic bacteria and 
maintain the balance of gut microflora, ensuring the prop-
er functioning of the quails’ digestive system. Undisturbed 
digestion increases nutrient absorption, and ration utiliza-
tion becomes more efficient. This aligns with Kamel (2001) 
who reported that plant extract containing antimicrobial 
compounds can improve ration utilization efficiency and 
aid in absorption in the digestive system. 

In addition to their antibacterial function, the flavonoid 
compounds found in red onion skin extract also act as an-
tioxidants. Red onion skin contains flavonoid compounds 
with potential as antioxidants that can prevent the develop-
ment of free radicals in the body while repairing damaged 
body cells. The high content of flavonoids in red onion skin 
contributes to antioxidant effects and immune enhance-
ment. Therefore, with increased immunity, ration utiliza-
tion efficiency also improves because the energy required 
to capture free radicals and protect body cells from damage 
decreases, resulting in quails consuming less ration. Quails 
consume a diet to meet their energy needs, and once those 
needs are met, they will stop eating.

The nonsignificant difference between treatment A and 
treatments B and C indicates that the addition of ROSE 
in the ration for laying quails equals the ration consump-
tion when synthetic AGP Zinc bacitracin is given without 
affecting palatability and ration consumption. Palatability 
is the degree of liking or preference of animals for the ra-

tion, which is closely related to ration consumption. 

From this study, it can be concluded that adding ROSE 
at a 1% level has a similar effect to a 2% level in replacing 
the role of synthetic antibiotic (Zinc bacitracin). This is 
suspected to be because the 1% level already contains phy-
tochemical compounds that are effective enough to equal 
the antibacterial role of Zinc bacitracin. Furthermore, al-
though increasing the ROSE level to 2% would have the 
same effect as a 1% level, this may be due to the slight dif-
ference in dosage, which is not significant enough to affect 
the ration consumption of laying quails.

The diet consumption in this study ranged from 23.12 to 
23.33 g/head/day. The ration consumption in this study is 
lower than the findings of  Tribudi and Nufrianti (2017), 
who reported an average ration consumption for laying 
quails with the addition of Centella asiatica leaf powder 
ranging from 25.32 to 25.61 g/head/day. Furthermore, 
Widigdyo (2017) reported that the ration consumption for 
laying quails given Secang wood extract ranged from 24.38 
to 24.51 g/head/day. However, the results of this study are 
higher than (Teru, 2017) findings, which stated that the 
ration consumption of 14-day-old laying quails fed red on-
ion skin powder ranged from 21.42 to 21.45 g/head/day. 

quail day egg production 
As seen from Table 4, the average quail egg production 
for each treatment ranges between 55.77 - 58.50%. The 
analysis of variance results shows that the administration 
of ROSE  in the feed does not have a significant effect 
(p>0.05) on the production of laying quail eggs. The lack 
of substantial impact of the treatment on egg production 
is due to the nearly identical feed consumption in each 
treatment. The same feed consumption results in relatively 
similar quail egg production. This can occur because egg 
production is influenced by feed consumption. Muslim et 
al. (2012) stated that feed consumption controls egg pro-
duction. An increase in egg production occurs due to high 
feed consumption, so the amount of nutrients in the feed 
needed for egg formation will be more significant.

The egg production that does not significantly differ 
(p>0.05) is due to the same feed consumption in treatment 
A as in treatments B and C. This similar feed consumption 
is due to the administration of the antibiotic Zinc bac-
itracin in treatment A and the administration of ROSE 
in treatments B and C. Both of these substances contain 
antibacterial phytochemical compounds that can suppress 
the growth of pathogenic bacteria in the digestive tract of 
laying quails. Ziyu et al. (2019) stated that with its nar-
row-spectrum antibiotic activity, Zinc bacitracin inhibits 
bacterial cell wall synthesis. Li et al. (2000) said that Zinc 
bacitracin can increase the growth of Lactobacillus bacteria 
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in the jejunum, thereby reducing the growth of pathogenic 
bacteria, which ultimately can support the egg formation 
process.

The ROSE given in treatments B and C can also kill and 
inhibit the growth of pathogenic bacteria in the digestive 
tract of laying quails. This is due to the phytochemical 
compounds in ROSE that act as antibacterial. These an-
tibacterial compounds maintain gut microflora’s balance 
and inhibit pathogenic bacteria’s growth. Langhout (2000) 
stated that herbs and plant extracts work by stimulating 
the growth of beneficial bacteria and inhibiting the growth 
of pathogenic bacteria in the small intestine so that the 
work of the digestive tract is not disturbed. This results in 
increased nutrient absorption and increased egg produc-
tion.

Egg production that does not significantly differ (p>0.05) 
indicates that the administration of ROSE at a 1% level 
has the same effect as the administration of 2% in replac-
ing the role of synthetic antibiotics (Zinc bacitracin). This 
is suspected to be due to the phytochemical compounds 
at the 1% level that are effective enough to match the an-
tibacterial role of Zinc bacitracin antibiotic. Even though 
increasing the administration of ROSE to a 2% level will 
have the same effect as a 1% administration level, this is 
suspected to occur due to a too-small dose difference, so it 
does not yet show a significant difference in the production 
of laying quail eggs. The relatively similar egg production 
is in line with the total Escherichia coli  bacteria in the gut 
that are relatively the same between treatments. The exact 
total Escherichia coli  bacteria indicate that the condition 
of the quail’s digestive tract is relatively the same. Hence, 
the absorption of nutrients in quails in each treatment is 
relatively the same, causing the egg production to also be 
the same.

In this study, the egg production produced ranged between 
55.77 - 58.50%. The results of this study are lower than 
those of Tribudi and Nufrianti (2017), which showed that 
the average production of laying quail eggs with the addi-
tion of gotu kola leaf flour ranged between 68.45 – 71.24%. 
Furthermore, Widigdyo (2017) stated that the production 
of laying quail eggs with the addition of secang wood ex-
tract ranged between 73.16 – 74.17%. Many factors, in-
cluding age, lineage, food, management of maintenance, 
and disease influence the level of egg production.

egg WeigHt 
As seen from Table 4, the average weight of laying quail 
eggs for each treatment ranges between 11.15 – 11.34 g/
egg. The analysis of variance results shows that the admin-
istration of ROSE in the feed does not have a significant 
effect (p>0.05) on the weight of laying quail eggs. The 

lack of significant impact of the treatment on egg weight 
is due to the relatively similar feed consumption in each 
treatment. The same feed consumption results in relatively 
equal quail egg weight. This can occur because egg weight 
is influenced by feed consumption, especially protein con-
sumption. Djulardi (2006) stated that egg weight is greatly 
influenced by the protein contained in the feed. The higher 
the protein content in the feed, the more significant the 
increase in egg weight produced by the quail.

The ROSE given in treatments B and C can also kill and 
inhibit the growth of pathogenic bacteria in the digestive 
tract of laying quails (Asrori, 2019). This is due to the phy-
tochemical compounds in ROSE that act as antibacterial. 
These phytochemical compounds include phenolics, fla-
vonoids, alkaloids, steroids, and triterpenoids. These anti-
bacterial compounds will maintain gut microflora’s balance 
and inhibit pathogenic bacteria’s growth. This results in in-
creased nutrient absorption and increased egg production 
and weight.

The same egg weight in treatment A as in treatments B 
and C indicates that the administration of ROSE in laying 
quail feed can replace the role of synthetic AGP such as 
Zinc bacitracin. The results of this study are in line with 
Pasaribu et al. (2005) that the administration of dried aloe 
vera bioactive at a concentration of 1.0 g/kg has the same 
effect as the administration of the antibiotic Zinc bacitra-
cin on egg weight.

The egg weight in this study ranged between 11.15 – 11.34  
g/egg. This result is higher compared to the survey by As-
rori (2019), who noted that the importance of quail eggs 
with the addition of papaya leaf flour ranged between 
10.52 – 10.96 g/egg and 9.42-10.33 g/egg reported by 
(Reski et al., 2023). 

egg Mass 
Table 4 shows that the average egg mass of laying quails 
for each treatment ranges between 6.14 – 6.54 g/bird/day. 
The results of the variance analysis show that the admin-
istration of ROSE in the feed does not have a significant 
effect (p>0.05) on the egg mass of laying quails. The lack of 
substantial effect of the treatment on egg mass is because 
the egg production and egg weight produced in this study 
also do not significantly affect it. This is in line with North 
and Bell (1992) who stated that egg mass is closely related 
to egg weight and production. Maknun et al. (2015) added 
that egg production and weight will affect the egg mass 
produced.

The egg mass that does not significantly differ (p>0.05) be-
tween treatments A and, B and C is also due to the relatively 
similar feed consumption, especially protein consumption, 
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in each treatment. Novak et al. (2006) stated that pro-
tein consumption in feed affects the value of the egg mass 
produced. The same feed consumption, especially protein 
consumption, is due to the administration of the antibiotic 
Zinc bacitracin in treatment A and the administration of 
ROSE in treatments B and C. Both of these substances 
contain antibacterial phytochemical compounds that can 
suppress the growth of pathogenic bacteria in the digestive 
tract of laying quails who stated that Zinc bacitracin, with 
its narrow spectrum antibiotic activity, works by inhibiting 
bacterial cell wall synthesis (Zhu et al., 2019).

The egg mass in this study ranged between 6.14 – 6.54  
g/bird/day. This result is lower compared to the study by 
Widigdyo (2017), which stated that the egg mass of laying 
quails given secang wood extract ranged between 7.23 – 
7.39 g/bird/day.

Feed conversion
Table 4 shows that the average feed conversion ratio of lay-
ing quails for each treatment ranges between 3.77 - 4.01. 
The results of the variance analysis show that the adminis-
tration of ROSE in the feed does not have a significant ef-
fect (p>0.05) on the feed conversion ratio of laying quails. 
This is due to the relatively similar consumption and egg 
mass produced in this study. This is in line with Maknun 
et al. (2015), who stated that feed consumption and egg 
mass influence the feed conversion ratio, so if there is an 
increase between the two, the feed conversion ratio will re-
main balanced.

The insignificant difference in feed conversion ratio be-
tween treatment A and treatments B and C indicates that 
the administration of ROSE in laying quail feed has the 
same efficiency as synthetic antibiotics in utilizing feed for 
living and producing eggs. Therefore, the administration of 
ROSE in laying quail feed can replace the role of artificial 
AGP such as Zinc bacitracin. This can occur because ad-
ministering the antibiotic Zinc bacitracin in treatment A 
and ROSE in treatments B and C contains antibacterial 
compounds that can suppress the growth of pathogenic 
bacteria in the digestive tract of laying quails.

The feed conversion ratio in this study ranged between 
3.77 - 4.01. This result is lower than the study by (Berliana 
et al., 2018), which stated that the feed conversion ratio of 
laying quails given garlic powder and black onion powder 
ranged between 3.87 - 4.15. And the feed conversion ratio 
in this study is higher than the study by Widigdyo (2017), 
which stated that the feed conversion ratio of laying quails 
ranged between 3.32 and 3.38 when quails were given se-
cang wood extract. 

CONCLUSION

Based on the results of the study, it can be concluded that 
the administration of red onion skin extract (ROSE) in 
feed can replace the synthetic AGP, namely zinc bacitracin, 
without affecting intestinal Escherichia coli  population and 
the production performance of laying quails.
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