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ABSTRACT

This study aims to determine the productivity of quail aged 7-15 weeks given fermented dragon fruit peel juice
(FDJ) through drinking water. The design used was a completely randomized design consisting of 3 treatments and
6 replications where each replication consisted of 60 quails. The treatments were drinking water without fermented
dragon fruit peel juice (P1), drinking water plus 4% fermented dragon fruit peel juice (P2) and drinking water plus
6% fermented dragon fruit peel juice (P3). The results showed that the addition of fermented dragon fruit peel juice
4% (P2) and 6% (P3) had a significant effect (P<0.05) on final body weight, carcass weight, daily egg production,
and the number of intestinal lactic acid bacteria, but not significantly different (P>0.05) in nutrient digestibility,
growth, feed efficiency, and egg weight. Based on the results of the study, it can be concluded that the addition of
fermented dragon fruit peel juice 4% and 6% in drinking water can increase growth, carcass weight, daily egg
production, and the number of intestinal lactic acid bacteria, but has not affected nutrient digestibility, growth, feed

efficiency, and egg weight.
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INTRODUCTION

Quail is one of the poultry as producers of eggs and
meat, the presence of quail can support the availability of
cheap and easily available animal protein.™! In early
2018, the use of Antibiotic Growth Promoter (AGP) was
banned in Indonesia, based on the Indonesian Livestock
and Health Law Number 41 of 2014, which states that
everyone is prohibited from using feed ingredients mixed
with certain hormones or antibiotics as supplements. One
of the ingredients that has been widely studied as a
substitute for antibiotics is the bioactive found in
nutritious plants. Dragon fruit plant is a new plant
cultivated in Indonesia around 2000, Red dragon fruit
peel (Hylocereus polyrhizuz) which is agricultural waste
has not been widely used by people in Indonesia.
Dragon fruit peel has antioxidants that function to
prevent cell damage by free radicals and counteract
stress in poultry against environmental conditions.®
Daniel et al.” stated that dragon fruit peel has a high
crude fiber content of 23.39%, this is a limiting factor as
a component of poultry feed. Therefore, Bidura®
recommends herbal leaves that are high in fiber content,
so their use can be through water extract or juice,
because fiber is not soluble in water. Pamungkas®
stated that the high crude fiber content and low protein

content in local waste feed ingredients which are one of
the obstacles in their utilization can be overcome by
fermentation. The benefits of fermentation are that it can
convert complex organic matter into simpler and easier-
to-digest molecules and change the taste and aroma that
is not liked to be liked.™

Several researchers®®9101112131415] ranorted that the
inclusion of herbal juices in drinking water poultry, can
significantly increase growth, egg production, and feed
efficiency, on the other hand, significantly reduce
cholesterol and fat levels in the body.

Based on this description, it is necessary to conduct
research to improve the quality of dragon fruit skin
through the fermentation process, and the effect of the
inclusion of fermented juice in drinking water on the
productivity of quail aged 7-15 weeks.

MATERIAL AND METHODS

Animal treatments and experimental design.

The quail used was quail type Coturnix coturnix
japonica aged 7 weeks with a homogeneous body weight
of 180 birds. The 180 quails were randomly assigned to
three treatment groups, namely: group P1: quail given
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drinking water without fermented dragon skin fruit juice
(FDJ) as a control; group P2: drinking water including
4% FDJ; and group P3: drinking water including 6%
FDJ. The ration used was a commercial ration QQ 504S
for quail aged 7 weeks and over produced by PT. Sreeya
Sewu Indonesia Tbk. The drinking water used was

Table 1: Nutrient content in QQ 504S commercial feed.

sourced from PDAM. The equipment used was a colony
cage consisting of 18 units with a length of 70 cm, a
height of 20 cm, and a width of 50 cm, a feed and drink
container, a digital scale, an egg tray, a micrometer
screw, a caliper, a yolk color fan, and a glass table.

Nutrient Contents Composition™ | Standar'
Water content, % 14.0 14.0
Crude protein, % 21.0 20-22
Crude fat, % 7.0 7.0
Serat kasar (maks) 7.0 7.0
Ash, % 14,0 14.0
Calcium, % 2.50-3.50 2.50-3.50
Phosphor total, % 0.6-1.00 0.6-1.00
Metabolizable energy, kcal/kg 2800 2800
Maximal total Alfatoksin, pg/kg 40.0 40.0
Methionine, % 0.40 0.40
Methionine+cystine, % 0.60 0.60

Note:
YPT Sreeya Sewu Indonesia Thk
2 Standar*®!

Fermented dragon fruit skin juice with baker's yeast.

This research uses red dragon fruit skin (Hylocereus
polyrhizus), the fermentation process of dragon fruit peel
juice using fermipan brand of bread yeast. The process of
processing fermented dragon fruit peel juice was done by
preparing dragon fruit peel which was cut into small
pieces then mixed with yeast and stored anaerobically for

5 days. After undergoing fermentation for three days, 1
kg of FDJ was blended into 1 liter of water (1:1; g/g)
then filtered with double gauze. Fermented dragon fruit
juice was ready to be given through drinking water
according to the treatment (4-6 cc/100 cc of drinking
water). The administration of FDJ in drinking water was
carried out continuously during the study period.

Table 2. The content of phytochemical compounds in fermented dragon fruit peel, antioxidant activity and

population of lactic acid bacteria.

Fermented dragon fruit peel

Composition

Flavonoids, mg/100 g*

16.6246

Tanin, mg/100 g GAEAC!

11.5920

Antioxsidant activity, mg/L GAEAC®

22.9876

Lactic acid bacteria, cfu/g

8.1x 10°

Nutrient digestibility

Nutrient digestibility was measured using the total
collection method. The excreta samples were collected in
sterile plastic containers for three days. The excreta and
feed samples were then dried in an oven at 75°C, then
analyzed for dry matter, organic matter and crude protein
content.” Nutrient digestibility was the difference
between the nutrients consumed and the nutrients in the
excretion, divided by the number of nutrients consumed
multiplied by 100%. The number of lactic acid bacteria
in quail intestines was analyzed using the man ragosa
and sharpe agar (MRSA) method.

The research data were analyzed by means of variance
and if significantly different results were obtained
(P<0.05), it was continued with Duncan's multiple
distance test.

RESULTS

The results are presented in Table 3. The inclusion of 4-
6% fermented dragon fruit peel juice (FDJ) in drinking
water did not have a significant effect (P>0.05) on
weight gain, feed consumption, egg weight, feed
efficiency, and nutrient digestibility (digestibility of DM,
OM, and CP). However, the inclusion of 6% FDJ in
drinking water significantly (P<0.05) increased final
body weight, carcass weight, and population of lactic
acid bacteria in quail intestines.

The body weight of quail with the inclusion of 6% FDJ
(P3) in drinking water during the rearing period, was
8.57% higher (P<005) than the control (P1). Carcass
weight in quail group P3 was: 16.00% significantly
(P<0.05) higher than P1. Hen Day Production (HDP) or
daily egg production is the number of eggs produced by
groups of poultry in a certain period.™® The daily egg
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production of quail had an average of 73.87 in treatment
P1 while treatment P2 and P3 were 8.58% and 12.65%

higher than P1 which were statistically significantly
different (P<0.05).

Table 3: Performance of quail aged 7-15 weeks given drinking water containing fermented dragon fruit peel

juice.
Variables FDJ Lgvel in drlnklngd\r/vater cc/1006cc) SEMY
Initial body weight, g 185.62° 184.47° 188.22° 0.93
Final body weight, g 204.18° 211.97% 221.68° | 230
Live weight gains, g/8 weeks 21.87% 27.50° 33.47° 2.66
Feed consumption (fc), g/day 31.48° 32.41° 32.26° 0.34
Egg weight, g 12.00° 12.29° 12.21° 0.06
Feed efficiency (fc:lwg) 2.60° 2.50° 2.44° 0.04
Carcass weight, g 116.88°% 124.33° 135.58° 2.43
Hen-day production, % 73.87° 80.21° 83.21° 1.25
Dry matter digestibility, % 72,58° 76,09° 77,96° 1,38
Crude protein digestibility, % 71,75% 76,04° 77,55° 1,50
Organic matter digestibility, % 76,50° 79,88° 83,11° 1,32
Egtsfjllg;u Lactic acid bacteria 1.8x10% 2 1x105 2 Ax10% 0.93

Note:

Y SEM = Standard Error Of The Treatment Mean

20 values with different letters in the same row show
significantly different (P<0.05).

Lactic acid bacteria (LAB) is a group of gram-positive
bacteria capable of converting carbohydrates into lactic
acid. Lactic acid bacteria (LAB) live in the digestive
tract of quail, which functions to help absorb nutrients.!*®!
The average number of lactic acid bacteria in the
intestines of quail group P1 was 1.8x10° CFU/g, while in
group P2 it was 16.57% higher than that in group P1, not
statistically significant (P>0.05), and in group P2, P3 was
33.33% higher (P<0.05) compared to the P1 group.

DISCUSSION

The inclusion of 6% FDJ in drinking water increased
final body weight, carcass weight, and population of
lactic acid bacteria in quail intestines. The increase was
due to the number of lactic acid bacteria contained in
fermented dragon fruit peel juice as much as 8.1x10°
cfulg (Table 2). Lactic acid bacteria act as probiotics, so
they can help the digestive process, protect and maintain
the health of the digestive system from pathogenic
bacteria, so that the absorption of nutrients in the
digestive tract can be maximized, and is able to maintain
the host's immune system. This is in line with the
opinion of*® which states that Saccharomyces cerevisiae
can increase the digestibility of fibrous feed and can act
as a probiotic in poultry. Supplementation of
Saccharomyces cerevisiae in the diet significantly
increased growth and increased the digestibility of
nutrients.”” Piliang et al.”Y stated that the use of
Saccharomyces cerevisiae as a source of probiotics in
feed, can increase the number of lactic acid bacteria
(LAB) which will affect a number of digestive processes
and fat absorption in the digestive tract.

Goa et al.”? reported that the factors affecting body
weight gain were the amount of feed consumed, the
physical form of the feed, the composition of the feed
and the balance of the nutritional content of the feed.
Numerically there was an increase in the average body
weight gain of quails given by FDJ. This increase is
because dragon fruit peel juice contains antioxidants as
an antidote to free radicals. Escribano et al.l?®! stated that
the benefits of dragon fruit peel have the potential as a
free radical scavenger, because it contains antioxidants.
Provision of materials that contain antioxidants in
livestock can reduce the effects of free radicals. Free
radicals can cause oxidative stress in livestock.

From the results of statistical analysis, giving 6% FDJ
through drinking water can increase quail carcass weight,
because fermented dragon fruit peel juice contains yeast
Saccharomyces cerevisiae which can increase lactic acid
bacteria that act as probiotics, so that it can help the
digestive process, protect and maintain a healthy
digestive system, so that the final weight of the quail
increased and the carcass weight also increased. Bidura
et al’ stated that the supplementation of
Saccharomyces cerevisiae in the diet can significantly
increase growth and increase the digestibility of food
substances. Utilization of Saccharomyces cerevisiae as a
source of probiotics in feed can increase the number of
lactic acid bacteria (LAB) which will affect a number of
digestive processes and fat absorption in the digestive
tract.?!]

The results showed that HD increased with the addition
of FDJ in drinking water caused by the antioxidant
content contained in the dragon fruit skin was able to
reduce the effects of free radicals, so as to increase
endurance and consequently the hormonal process
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became better, this is in line with!®! which states that egg
production is influenced by sexual maturity and
hormonal processes in the body of livestock. Khulug et
al.?®! also stated that dragon fruit has anti-radical effects
and high antioxidant activity. The results of the
phytochemical analysis of dragon fruit peel juice (Table
2) contained 22.9876 mg/L GAEAC antioxidant activity.
According to!?) which states that the antioxidant content
in the ration can maintain Hen Day Production due to the
presence of antioxidants can maintain the mineral
content in the livestock body so that there is no mineral
deficiency.

Blair et al.”® stated that egg weight cannot be separated
from the influence of egg yolk weight, the percentage of
egg yolk is around 30-32% of egg weight. Achmanu and
Muharlien® stated that egg weight is also influenced by
egg laying period, and eggs in the first production of the
cycle, have a lower weight than subsequent eggs in the
same cycle, in other words, egg weight increases, along
with increasing egg weight. parent age. Eggs produced
by brood birds with faster sex maturity will produce
smaller egg weights compared to eggs produced by
parents who first lay eggs at a later age of sexual
maturity.

The fermentation process assisted by the yeast
Saccharomyces cerevisiae found in baker's yeast can
increase lactic acid bacteria in the digestive tract of quail.
Piliang et al.?! stated that the yeast Sacchoromyces
cerevisiae as a source of probiotics in feed could increase
the number of lactic acid bacteria (LAB). Fermentation
will increase the amount of LAB and improve livestock
health and absorption of feed nutrients in the intestine.”

CONCLUSION

The inclusion of fermented dragon fruit peel juice at
levels of 4% and 6% in drinking water can increase final
body weight, carcass weight, daily egg production, and
the number of intestinal lactic acid bacteria. The
inclusion of fermented dragon fruit peel juice through
drinking water did not affect nutrient digestibility,
weight gain, feed consumption, feed efficiency and egg
weight in quail.
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