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Abstract

Background: Quail farms have a great
opportunity as poultry farming businesses in
Indonesia due to its short biological cycle and
high metabolic rate. The success of a poultry
business is closely linked to factors such as feed
quality and health management. This study
aims to determine the effect of adding
Bifidobacterium sp. and Guazuma ulmifolia
leaf extract into drinking water on quail
production performance include feed intake,
feed conversion ratio (FCR), and quail day
production (QDP). Methodology: The research
employed an experimental design using a
Completely Randomized Design with 96 female
quails (Coturnix coturnix-japonica), randomly
assigned to four treatments with six
replications, each consisting of four

quails. Different ratios of Bifidobacterium sp.
and Guazuma ulmifolia leaf extract were
administered in each treatment. Data collection
occurred during the final week of the research
period. Results: Each treatment was given
different ratio between Bifidobacterium sp. and
Guazuma ulmifolia leaf extract. The data
collected in the last week of the research period
were analyzed to evaluate the outcomes.
Conclusion: The addition of 2 ml/liter
Bifidobacterium sp. and Guazuma ulmifolia
leaf extract to drinking water had a significant
effect (p<0.05) on feed intake, feed conversion
ratio (FCR), and quail day production (QDP).
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1. Introduction

The Japanese quail (Coturnix coturnix-
japonica) is a broadly cultivated poultry because of
its unnecessary egg production. Quail egg production
in a year levels from 200-300 eggs for every quail
[1]. Although the quail population in Indonesia has
experienced growth between 2018 and 2020, there
has been a persistent decline in egg production. This
decline cannot be solely attributed to the number of
quails, but rather it is influenced by factors such as
feed intake and the nutritional composition of the
feed provided to the quails [2].

Feed is one of the main factors of poultry to decide
production results. around 60-70% of necessary costs
(total production costs) for quail farming are spent
on feed costs, until now it is nevertheless a main
problem of poultry within the global [3].

The high cost spent on feed makes farmers
use Antibiotic Growth Promoters (AGP) that may
optimize productivity. AGP is one of the additives
to increase production efficiency and improve feed
quality. But currently prohibited considering the
negative impacts that AGP can purpose, including
that can inflicting residues in animal products, as
well as causing inflicting bacterial resistance to
antibiotics [4].

Efforts to reduce production costs and use
AGP are very critical to support most desirable
poultry performance. Alternative substances
that can be used to increase production
performance are the addition of probiotics and
phytobiotic. Probiotics are non-pathogenic
microorganisms that assist to maximize the
absorption of feed nutrients to increase the
efficiency of nutrient utilization in feed [5].
Bifidobacterium sp. is a commonly utilized
probiotic that possesses the ability to suppress
the growth of harmful microorganisms within
the gastrointestinal tract. In line with [6],
giving probiotic isolates in drinking water had
better results than ingesting probiotics in feed.

One of the herb as phytobiotic which are

Tabel 1. The proximate analysis of commercial feed

generally utilized in Indonesia is Guazuma
ulmifolia. The compounds contained in
Guazuma ulmifolia leaves include bioactive
compounds, especially proanthocyanidins,
flavonoids and phenolic acids, and among the
identified antioxidant compounds are
chlorogenic acid, caffeic acid, rutin, quercitrin,
quercetin and luteolin [7]. According to a study
by [8], flavonoid bioactive compounds have
demonstrated positive effects on digestion,
intestinal microflora balance, and overall
digestive tract function. However, there isa
lack of existing research focusing on the
combined effects of probiotic Bifidobacterium
sp. and Guazuma ulmifolia leaf extract. Hence,
conducting studies to investigate the potential
advantages of using probiotic Bifidobacterium
sp., Guazuma ulmifolia leaf extract, and their
combination in enhancing the production
performance of Japanese quail is necessary.

2. Materials and Methods

This study employed a completely
randomized design as its experimental design.
The research was carried out at the
Experimental Animal Cage, located within the
Faculty of Veterinary Medicine at Airlangga
University in Surabaya. The research took place
during the period of March to April 2022. The
sample consisted of 96 eight-week-old female
quails  (Coturnix coturnix-japonica). The
probiotic Bifidobacterium sp. isolate in liquid
form, with a concentration of 1.2 x 10° CFU/ ml,
was obtained from the collection of Prof. Widya
Paramita Lokapirnasari. The Guazuma
ulmifolia leaf extract used in the study had a
concentration of 25%. The drinking water used
was free of chlorine, and the quails were fed with
commercial feed containing ingredients such as
corn, bran, soybean meal, wheat fraction, and
leaf meal (proximate analysis can be seen in
table 1). This study ensured that variables such
as temperature, humidity, lighting, and feed
quality were controlled and kept consistent
throughout the research.

Dry Matter Ash (%) Crude Crude Crude Calcium  NFE (%) ME
(%) Protein (%) Lipid (%) Fiber (%) (%) (kcal/kg)
91.0316 11.7724 18.3716 7.9755 3.7854 3.9557 49.1267 3002.4692

NFE : Nitrogen-Free Extracts ;
ME : Metabolizable Energy




2.1 Extract Making

Guazuma ulmifolia leaf extract was
macerated utilizing 70% alcohol with a
proportion of 1:2, 1 kg of Guazuma ulmifolia
leaf powder was macerated in 2 liters of 70%
alcohol. The maceration cycle was done for 2 x
24 hours and rehashed 2 X 24 hours. The
macerate was allowed to evaporate at a
temperature of 40 with a speed of 55 rpm. The
extract that we used had a concentration of 25%
which was prepared by diluting 25 grams of
macerate powder with 100 ml of water.

2.2 Experimental Animal Treatment

The treatment in this study was carried out
for 44 days starting when the quail were 8
weeks old, involving four treatments and six
replications, with each replication consisting of
four quails. The treatments administered were
as follows: TO (control), T1 (Bifidobacterium sp.
added at a concentration of 2 ml/liter in drinking
water), T2 (Guazuma ulmifolia leaf extract added
at a concentration of 2 ml/liter in drinking water),
and T3 (combination of Bifidobacterium sp. and
Guazuma ulmifolia leaf extract added at a
concentration of 2 ml/liter in drinking water).

2.3 Data Collection

Data collection for this study took place
during the last week of the treatment period. The
process involved calculating the feed intake by
taking the difference between the initial amount
of feed provided and the remaining feed. The
feed conversion ratio was determined by dividing
the total amount of feed consumed over a week
by the mass of eggs produced during the same
period. Egg mass data was obtained by dividing
the cumulative weight of all the eggs produced
by the population of quails at that specific time.
Quail day production (QDP) was calculated by
comparing the number of eggs produced on a
particular day, measured in grains, with the total
population of female quails on that same day, and
then multiplying the result by 100%.

2.4 Data analysis

The data collected in this study underwent
statistical analysis using analysis of variance
(ANOVA). If the analysis revealed a significant
effect (p<0.05), further comparisons were conducted
using Duncan’s test. The data analysis was
performed using the SPSS 26.0 software program
for Windows (IBM Corp., Chicago, IL, USA).

3. RESULTS AND DISCUSSION

The results obtained from the addition of
Bifidobacterium sp. and Guazuma ulmifolia
leaf extract on production performance can be
seen in table 2.

Tabel 2. The effect of Bifidobacterium sp. and Guazuma ulmifolia leaf extract on production performance of Coturnix

coturnix-japonica

Variables To T T, Ts
Feed Intake (g/quail/day) 2209d £0.87  20.69¢ £090 18.73b+£0.72  17.052 £ 0.41
Feed Conversion Ratio 2914£0.13 248c+0.17  2260+0.11  1.923+0.09
Quail Day Production (%) 66678 +2.44  70.24b + 146  69.64b £2.52  72.92¢ £2.01

abed Different superscripts in the same row showed significant difference (p<0,05).

3.1 Feed Intake

The results of the one-way ANOVA analysis
on feed intake showed a significant difference
(p<0.05). Primarily based on table 1, the order
of feed intake from the lowest is T3 of 17.05 g/
quail/day; T2 of 18.73 g/quail/day; T1 of 20.69 g/
quail/day; and TO of 22.09 g/quail/day. Factors
that may influence the level of feed intake are
poultry conditions, cage situations, weather,
exposure time, and feed quality [9]. Feed intake
for 42 days old quail is 22.77 g and the quantity
1s stable until the rejected quail [10].

The T1 group given probiotics showed lower
feed intake compared to the control group. This
is due to the fact probiotics have a role in
increasing the absorption of feed inside the
gastrointestinal tract with the contribution of
beneficial micro-organism [11]. When the
nutritional and energy requirements in the feed
consumed by livestock have been fulfilled, the
nutrition needed by livestock has been met [4].
The result of this study is in line with research
[18] which reported that probiotic
supplementation by drinking water in quail can
lower feed intake significantly from 23.0087.




g/quail/day to 21.6528 g/quail/day. The higher
concentration of probiotic given the higher
bacteria contained in it, and then the quail will
be more efficient in consuming feed. The
addition of beneficial microbes for animal,
preventing the growth of harmful microbes in
the digestive tract so can improve the digestion
of feed and can minimize feed intake [18].

The T2 group showed lower feed intake
values compared to the control treatment. This
is hypothesized to be a result of the presence of
flavonoids, a chemical compound identified in
the leaves of Guazuma ulmifolia [12]. The
flavonoid is an antibacterial phytochemical
with bacterial inhibition mechanisms. The
mechanism of action is with antibacterial
compounds, including inhibiting cell wall
synthesis, inhibiting the integrity of bacterial
cell wall permeability, inhibiting enzyme action,
and inhibiting the synthesis of nucleic acids
and proteins. So, it can kill pathogenic
microorganism in the digestive tract and make
the utilization of nutrients is maximized [13].
According to the [34] study reported that
dietary supplementation of a herbal extract did
not significantly effect on feed intake of quails
except in the 4th week, but it can helped buffer
the negative effects of heat stress of quail that
impact to feed intake.

The combination of Bifidobacterium sp. and
Guazuma ulmifolia leaf extract in the T3
treatment resulted in a reduction in feed intake
compared to the TO, T1, and T2 treatments. In
this treatment, the feed intake was the lowest
was T3. This can be attributed to the synergistic
effects of the probiotics and Guazuma ulmifolia
leaf extract, which enhanced the absorption of
nutrients, leading to decreased feed intake.
Insufficient nutrients within the digestive tract
are responsible for the low feed intake [14].
Utilization of Guazuma ulmifolia leaf extract
provides a potential alternative because of the
antibacterial properties contained in the form of
proanthocyanidins. Proanthocyanidins are
tannins that have undergone condensation with
flavonoids. [15]. Proanthocyanidin compounds
protect the walls of the small intestine against
toxins excreted by means of pathogenic micro-
organism [16]. Desirable and healthy digestive
tract conditions have an optimal impact on
the absorption of nutrients inside the body of
livestock [17]. The addition of beneficial
microorganisms can improve food digestion in

livestock so that it may streamline feed intake
[14].

3.2 Feed Conversion Ratio (FCR)

Based the result of one-way ANOVA
analysis on the feed conversion ratio showed a
significant difference (p<0.05). Based on table 1,
the order of feed conversion ratio from the
lowest is T3 of 1.92 g/quail; T2 of 2.26 g/quail; T1
of 2.48 g/quail; and TO of 2.91 g/quail. According
to Lokapirnasari ef al. [18], it was indicated that
an elevated Feed Conversion Ratio (FCR)
implies a lower degree of economic efficiency in
feed utilization. Conversely, a situation where
the feed intake is minimized while still achieving
desirable outcomes such as egg production and
weight gain signifies a higher level of feed
efficiency. Factors that affect feed conversion
include the physical form of feed, animal body
welght, maintenance environment, stress, and
gender [19]. In Coturnix coturnix-japonica the
feed conversion ratio varies between 3.3-4.9 g/
quail [20].

The addition of Bifidobacterium sp. in the
T1 group resulted in a decrease in the FCR
compared to the control group. In line with
the research [18] that the use of probiotics can
decrease feed convertion ratio significantly from
2.1139 to 1.19984. These results also consistent
with [33] that supplementation of multi-species
probiotic can show the highly significant on
FCR from 2.92 to 2.69. This can be attributed to
the capacity of probiotics to augment both egg
production and weight, resulting in a notable
rise in egg mass. The improvement in egg mass
efficiency may be attributed to the optimal
absorption of nutrients (amino acids, calcium,
protein and phosphorus) content in the feed by
the probiotics, as well as their positive impact
on the gastrointestinal system’s function [21].

In the T2 group, the addition of Guazuma
ulmifolia leaf extract resulted in the lowest FCR
compared to the control group. This is likely due
to the presence of flavonoids in the extract.
According to [22], phytobiotics containing
antibacterial and antioxidant substances can
reduce feed conversion ratios, improve
gastrointestinal  function, digestion, and
enhance the immune system. This finding is
supported by [23], who found that the inclusion
of Moringa leaves containing flavonoids can lead
to a reduction in the feed conversion ratio. The




result in this study in line with [35] reported an
improvement in FCR due to the dietary
supplementation of herbal additives. Plants
have a wide range of secondary metabolites,
especially  flavonoids  with  antioxidant
characteristics, which have positive effect on
gastrointestinal tract function [36]. Oteiza [37]
explain that the systemic effects of flavonoids on
the gastrointestinal tract include the ability to
protect the intestinal epithelium, modulate
nutrient absorption, maintain the integrity of
the intestinal barrier, and maintain the
intestinal microbiota.

T3 group combination of Bifidobacterium
sp. and Guazuma ulmifolia leaf extract showed
the lowest FCR compared to other treatments,
this was presumably due to the synergism
between the two as feed additives which showed
an increase in digestibility and increased
productivity, thus causing a lower feed
conversion ratio. This is in line with [24] who
argue that the provision of feed additives such
as probiotics and phytobiotics singly or in
combination can create good synergies and can
increase feed efficiency to provide maximum
benefits.

3.3 Quail Day Production (QDP)

The one-way ANOVA analysis conducted
on quail day production (QDP) revealed a
significant difference (p<0.05). Subsequent
Duncan’s test results indicated that TO
significantly differed from T1, T2, and T3.
However, there was no significant difference
between T1 and T2. Primarily based on table
1 the order of QDP from the highest is T3 of
72.92%; T'1 of 70.24%; T2 of 69.64%; and TO of
66.67%. The results of this study are not much
different from the research conducted by where
the daily egg production is 60.35%-61.07% [25].
The main factor affecting egg production is
the quantity of feed intake and the nutrients
contained inside the feed [26].

The T1 group increased in the QDP value
as compared to the control, this turned into due
to the fact the provision of probiotics to young
birds (towards the peak) was able to maximize
reproductive performance and absorption of
nutrients, so that it could impact the
optimization of ova production [4]. At the time
of this study, the 9-week-old quail become on its
way to peak production, so the combination of

probiotics on this study had a positive impact on
egg production (QDP). Most effective absorption
of nutrients will affect the increase in production
due to the fact the protein within the feed may
be absorbed optimally, the higher the protein
consumption, the higher the egg production
[27]. These results consistent with past study
[18] that probiotic can improve the quail day
production from 55.7837% to 69.6704%.

The T2 group has a higher QDP value
compared to the control, this occurred due to the
presence of phytochemical substances such as
flavonoids and alkaloids within the leaves of
Guazuma ulmifolia. These compounds enhance
antibacterial activity, thereby reducing the
population of pathogenic microorganisms.
Consistent with [28] [29] the reduction of
pathogenic micro-organism in the digestive tract
can optimize the absorption of nutrients and
increase non-pathogenic micro-organism which
can be beneficial to the host. Phytochemical
concentrates on optional metabolites, for
example, proanthocyanidins showed their
antimicrobial and cell reinforcement impacts
[30][31][32].

The T3 group, which received a
combination of probiotic Bifidobacterium sp.
and Guazuma ulmifolia leaf extract, exhibited
the highest quail day production (QDP) value.
This can likely be attributed to the synergistic
effect of the combined feed additive on the
gastrointestinal system. The combination
appears to help maintain a balanced microflora
in the gastrointestinal tract, leading to increased
nutrient absorption and ultimately resulting in
higher egg production. Adding feed additives can
increase absorption of feed substances is able to
maximize egg production [14].

CONCLUSION

According to the findings of this study, it
can be inferred that the addition combination of
Bifidobacterium sp. and Guazuma ulmifolia
leaf extract at a concentration of 2 ml/liter in
drinking water can lead to a reduction in feed
intake, a decrease in feed conversion ratio
(FCR), and an increase in quail day production
(QDP) for Coturnix coturnix-japonica.
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