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Abstract

This study aimed to determine the efficacy of lactic acid bacteria probiotics containing Lactobacillus
acidophilus and Lactococcus lactis on nutrient consumption and egg weight of Japanese quail. A total of 120
females Japanese quails comprised four treatments and six replications. TO, T1, T2, and T3 treatment groups
were administered L. acidophilus and L. lactis with concentrations of 0, 1, 2, and 3 mL/liter of drinking water.
Consumption data were collected weekly, and egg weight data were collected daily during treatment. The data
obtained were then analyzed statistically using analysis of variance (ANOVA) and continued with the Duncan
multiple range test (p < 0.05). The results of this study showed that probiotics in drinking water reported
significant differences (p < 0.05) compared between treatments (T1, T2, and T3) to reduce nutrient intake of
organic matter, crude protein, crude fat, crude fiber and increase egg weight of quail. It can be concluded that
the combination of L. acidophilus and L. lactis can reduce nutrient consumption but can increase the egg weight

of Japanese quail.
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INTRODUCTION

The increasing demand for animal protein in
Indonesia is in line with the increasing population
in Indonesia. Poultry farming plays an important
role in supplying animal protein needs, one of
which is quail farming. Based on statistical data
from the Directorate General of Animal
Husbandry and Animal Health (2022), the quail
population (Coturnix coturnix japonica) in
Indonesia has increased every year. starting in
2019 with as many as 14,844,104 heads in 2020
with as many as 15,222,580 heads, and in 2021
with as many as 16,014,879 heads. It is inversely
proportional to quail egg production in Indonesia,
which has decreased; egg production in 2019 was
25,862 tons, in 2020, it was 24,648 tons, and in
2021 it was 24,269 tons.

The potential to develop quail farming is
high, in line with the increasing demand for quail
eggs. This must be balanced with the provision of

high-quality feed to meet the nutritional needs of
quails for optimal production. However, a
challenge faced in quail farming is the relatively
expensive cost of feed (Fathinah, 2018). In
connection with this, efforts are needed to reduce
feed consumption, accompanied by an increase in
quail productivity. Probiotics are one of the
innovations that can be done to reduce feed costs,
improve production performance, and provide an
alternative to antibiotic growth promoters (AGP)
(Irawan, 2020; Lovela et al., 2023). As is well
known since 2006, the European Union and
several other countries have banned the use of
AGP in livestock (Wu et al., 2021).

Probiotics in feed can increase enzymatic
activity and help the digestive system to increase
efficiency in the feed and digestibility of the feed
(Lokapirnasari et al., 2018). Probiotics are often
derived from lactic acid bacteria, which are the
bacterial group that ferments carbohydrates into
lactic acid (Jiang et al., 2021). The lactic acid
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bacteria commonly used that have been studied in
poultry include Lactobacillus bulgaricus,
Lactobacillus plantarum, Pediococcus
pentosaceus (Yulianto et al., 2021; Purnama et
al., 2021), Lactobacillus casei, Lactobacillus
lactis, and Bifidobacterium spp. (Lokapirnasari et
al., 2022; Agustono et al., 2022). Lactobacillus
acidophilus and Lactococcus lactis
(Lokapirnasari et al., 2023), L. casei and L.
rhamnosus (Andriani et al., 2020).

Probiotics containing L. acidophilus and L.
lactis have not yet been studied concerning
nutrient intake i.e. organic matter, crude protein,
crude fat, and crude fiber or egg production in
quails. Therefore, this study aimed to prove the
efficacy of probiotics on nutrient intake and egg
weight in quails.

MATERIALS AND METHODS

Ethical Approval

This study has been declared ethically
feasible by the Research Ethics Commission of
Universitas Brawijaya (033-KEP-UB-2022). The
treatment in this study used probiotics as feed
additives that are safe to use, are thought to have
positive and beneficial properties, and do not
cause pain in experimental animals. Variable
retrieval did not slaughter experimental animals.

Study Period and Location

This study was conducted for 35 days
(January—February 2021). The quails were reared
in the breeding farm located at a quail farm in
Kediri Regency. Proximate analysis of the feed
and variables examination was conducted at the
Laboratory of Animal Nutrition, Division of
Animal Husbandry, Department of Veterinary
Science, Faculty of Veterinary Medicine,
Universitas Airlangga.

Experimental Animal

This study used 120-week-old quails. The
study materials used in this study included a
probiotic combination containing L. acidophilus
and L. lactis with a concentration of 1.2 x 108
CFU/mL.

This study was conducted for 35 days, one
week of adaptation, and 28 days of treatment. The
quails were randomized into four treatments and
six replications, respectively i.e. (T0) Control,
(T1) L. acidophilus and L. lactis 1 mL/liter of
drinking water, (T2) L. acidophilus and L. lactis 2
mL/liter of drinking water, (T3) L. acidophilus
and L. lactis 3 mL/liter of drinking water.

The quails were adapted for one week with
gradual doses of probiotics. The probiotic
solution was mixed into their drinking water and
stirred evenly. The preparation of the probiotic
solution took place each morning before
administration. Feeding was conducted twice a
day at 7 a.m. and 4 p.m. The New Hope SQ101
commercial feed, provided in crumbles, was
given in an amount tailored to meet the daily
nutritional requirements of the quails while
drinking water was made available ad libitum.
This study ensured that variables such as
temperature, humidity, lighting, and feed quality
were controlled and kept consistent during the
study period.

Data Collection

Data collection was carried out on feed
consumption, and data obtained were compiled as
an average for four weeks of treatment. Nutrient
consumption data was calculated using the
following formula (Karwanti et al., 2023):
Dry matter intake (g) = feed intake (g) x feed dry
MALLEr (%) .vvevvecvieieece e Q)
Organic matter intake (g) = feed intake (g) x
feed organic matter (%) x feed dry matter (%)

Crude protein intake (g) = feed intake (g) x feed
crude protein (%) x feed dry matter (%) ........ 3
Crude fat intake (g) = feed intake (g) x feed

crude fat (%) x feed dry matter (%) ............... 4)
Crude fibre intake (g) = feed intake (g) x feed
crude fibre (%) x feed dry matter (%) ............ (5)

Statistical Analysis

The data obtained were analyzed using the
analysis of variance (ANOVA) method, then
followed by Duncan's multiple range test with p <
0.05. The data analysis process was entirely using
SPSS 26.0 for the Windows program.
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study in order from the lowest was T3, T2, T1,
and TO. The organic matter intake was reported
15.51-16.49 g/quail/day, crude protein intake
(4.45-4.73 g/quail/day), crude fat intake (1.16—
1.23 g/quail/day), and crude fiber intake (0.77—
0.82 g/quail/day), respectively (Table 1).

RESULTS AND DISCUSSION

The results of statistical analysis showed that
there were significant differences (p < 0.05) in
organic matter intake, and crude protein intake in
each control treatment. Nutrient intake in this

Table 1. Nutrient intake evaluation after probiotic administration

Organic Crude Crude fat Crude fiber
Variables matter intake protein intake intake intake
(g/quail/day)  (g/quail/day) (g/quail/day) (g9/quail/day)
TO 16.499+0.04  4.739+0.01 1.239+0.01 0.829+0.00
Tl 16.25°+0.18  4.66°+ 0.05 1.21°+ 0.01 0.81°+0.01
T2 15.85°+0.08  4.55"+0.02 1.18°+0.01 0.79° + 0.00
T3 1551°+0.12  4.45*+0.03 1.16* +0.01 0.77+£0.01

abed Different superscripts in the same column showed significant differences (p < 0.05).

Table 2. Egg weight (g) evaluation after probiotics administration in Japanese quail

Variables Egg weight (g)
TO 10.31°+0.03
Tl 10.41°+ 0.04
T2 10.48°+ 0.01
T3 10.50° + 0.03

abe Different superscripts in the same column showed significant differences (p < 0.05).

The results of statistical analysis showed that
there was a significant difference (p < 0.05) in egg
weight between control treatments. Duncan's
multiple range test showed that egg weight in T2
and T3 treatment showed no significant
difference (p > 0.05) (Table 2). The order of egg
weight in this study was T3 with an egg weight of
10.50 g, T2 weighing 10.48 g, T1 weighing 10.41
g, and TO weighing 10.31 g.

In the treatment of organic matter intake,
crude protein intake, crude fat intake, and crude
fiber intake showed lower results when compared
to the control group. It was due to decreased feed
consumption after treatment, so nutrient
consumption also decreased (Wardiana et al.,
2021). The provision of probiotics caused a
decrease in nutrient consumption. Probiotics, as

beneficial  microorganisms,  possess  anti-
inflammatory  effects that can  reduce
inflammation in the intestines, thereby

influencing the health, structure, and function of
the intestinal lining, including villi (Forte et al.,
2016; Abdurrahman et al., 2022). The function of
the villi is to absorb nutrients. Goblet cells in

intestinal villi have a role in secreting mucus that
is useful as an antimicrobial, accelerating
transportation through the intestinal epithelium,
maintaining the integrity of the intestinal
epithelium, and preventing the entry of pathogens
into the intestine (Forder et al., 2007; Agustono et
al., 2019; Reynolds et al., 2020).

Khattab et al. (2021) also explained that the
administration of probiotics in the diet can
enhance feed utilization, thereby improving
digestive enzyme activity and feed nutrient
consumption. The accumulation of nutrients in
tissues depends on feed consumption, intestinal
absorption, and metabolism (Pavlidis et al., 2007;
Wideman et al., 2013). Probiotic administration
can lower pH by producing organic acids, making
the digestive tract acidic (Faiqoh et al., 2023).
This inhibits the growth of pathogenic bacteria
and enhances non-pathogenic bacteria,
maintaining the balance of normal flora in the
poultry digestive tract (Ouwehand, 2016).

L. lactis bacteria produce antibacterial
compounds, namely nisin, which have a
bacteriocin effect against pathogenic bacteria
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(Khelissa et al., 2021). L. acidophilus bacteria
produce two components of bacteriocin, namely
bacteriocin B and acidolin (Hermawati et al.,
2020), which work to inhibit the development of
pathogenic bacteria by lowering the pH in the
digestive tract (Gao et al., 2022). Probiotics,
especially L. acidophilus, play a role in the
balance of microbiota in the digestive tract and
intestinal health, thus affecting feed consumption,
digestibility, nutrient absorption, and increasing
feed conversion ratio and feed efficiency (Wu et
al., 2021; Utomo et al., 2022; Chandra et al.,
2022).

In this study, there was a decrease in nutrient
intake in both organic matter intake, crude protein
intake, crude fat intake, and crude fiber intake, but
the production of egg weight showed a significant
increase compared to the control (T0O). The weight
of eggs produced from the study was in the
normal range of 10.31-10.50 g. Egg weight
increases with the increasing age of quails and
reaches maximum weight when approaching the
end of the egg-laying period. It follows Daikwo et
al. (2014), which state that the egg weight of
quails was between 8-10 g with an average of 10
g/egg (about 8% of the body weight of the female
quail). Some factors that cause variations in egg
weight include feed, management, strain, age,
nutrient intake, and diseases (Hanusoya et al.,
2015; Sokotowicz et al., 2018; Fikri et al., 2024).
The main factor that most affects eggs' weight is
the amount of feed consumed with high protein
(16%). The higher the feed protein given, the
higher the weight of eggs produced by laying
birds (Agro et al., 2013; Agustono et al., 2024).

In this study the addition of lactic acid
bacteria probiotics could reduce nutrient intake
but not with their egg weight. It is in line with the
study of Lokapirnasari et al. (2019), which
showed that probiotic supplementation of lactic
acid bacteria could be used to improve the quality
of the external and internal eggs of Japanese quail.
It is in line with the study by Karwanti et al.
(2023), which suggests that adding the probiotic
Lactobacillus spp. can improve gut health and
contribute to increased production. Probiotics can
reduce pathogenic bacteria in the gastrointestinal
tract, which can cause an increase in the optimal

absorption of food substances (Amara and Shibl,
2013; Pratama et al., 2021). Probiotics also
optimize the absorption of feed nutrients,
enabling the fulfillment of nutritional and energy
requirements with only a small amount of
consumed feed (Lokapirnasari et al., 2019).

CONCLUSION

It can be concluded that feeding probiotics
containing L. acidophilus and L. lactis in drinking
water reduces nutrient intake but can increase egg
weight. The administration of probiotics in
drinking water at a dose of 2-3 mL/liter of
drinking water can be applied by breeders to
improve quail performance so that the quality
obtained is maximized.
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