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ABSTRACT

The cultivation of male laying chickens still has problems, namely the resulting
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performance is not maximized. Therefore research using fermented ciplukan plant
(Physalis angulata) as a feed additive containing antioxidant compounds that function to
improve performance needs to be carried out. This study aims to determine the effect of
using fermented ciplukan flour on the performance of male laying chicken. This research
was conducted at the Animal Husbandry Field Laboratory of the Faculty of Agriculture,
Universitas Syiah Kuala, Indonesia. The material for this research was 100 DOC (Day
Old Chicks) male laying chicken MB 502 from PT Japfa Comfeed Indonesia. This
research method used a completely randomized design (CRD) with 4 treatments. The
treatments were: control/without giving ciplukan (T0), giving 0.5% fermented ciplukan
(T1), giving 0.75% fermented ciplukan (T2) and giving 1% fermented ciplukan (T3).
Each treatment was repeated 5 times, each repetition consisting of 5 chickens. The
parameters measured included ration consumption, body weight gain, final body weight,
ration conversion and ration efficiency. Data were analyzed using Analysis of Variance,
followed by Duncan's Multiple Range test. The results showed that the addition of
fermented ciplukan flour in the ration had no significant effect on the consumption of
male laying chicken. In conclusion, real treatment resulted in lower performance
compared to commercial rations. However, T1, which is 0.5% ciplukan, tends to produce

better performance.
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Introduction

Male laying chickens are a by-product of the
production of the commercial laying chickens
hatchery industry. Male laying chickens are
generally not used because they are considered to
have no economic value. Laying chickens have the
potential to be developed as meat-producing
livestock to meet the demand for meat in Indonesia.
Male laying chickens can reach an average body
weight at the end of 6 wk of age ranging from
1115.6 — 1187.5 g/bird (Daud et al., 2017). Chicken
performance can be improved by maximizing the
factors that can maximize production results.

Factors that affect chicken production are,
the fulfillment of nutritional needs and continuous
availability of feed during the rearing period. Feed
is basically to meet basic needs, form cells, body
tissues, and for production purposes. The
availability of feed in a livestock business is as
important as the provision of chicken seeds.
Widodo (2018) said the cost of feed in the broiler
farming business is a very large percentage, which

is 60% — 70% of production costs. The problem
experienced in raising male laying chickens is that
the production performance is not maximized,
while the amount of feed given has been fulfilled.
One of the causes of production that has not been
maximized is inefficient feeding management
(Primacitra et al., 2014). In addition, the cost of
commercial feed in Indonesia is very expensive. To
overcome this, it is necessary to emphasize the
cost of feed and efforts to improve feed quality,
namely by using additive materials that have good
nutritional content so that male laying chickens can
produce optimally.

One of the potential feed additives is the
ciplukan plant (Physalis angulata). However, its
benefits and uses are not widely known within the
community. Ciplukan is an annual plant that can
cure various diseases and is a plant with split seeds
that can grow in the highlands, so it is easy to find
in sufficient land or places. sun and loose soil
(Hutagaol, 2019). Ciplukan is a feed ingredient that
is a source of phytogenic additives that can
increase feed use efficiency and acceptability as
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well as increase metabolic processes in livestock
(Daud et al., 2021b). Ciplukan contains antioxidant
compounds such as alkaloids, saponins, steroids,
triterpenoids, and flavoanoids which function to
prevent cells from damage caused by free radicals
(Nuranda et al., 2016). The ciplukan plant has a
high crude protein content of 27.79%, 7.08% crude
fiber and 3.43% fat (Daud et al., 2021a). The high
protein content in ciplukan will contribute to
meeting the protein needs of poultry.

However, ciplukan also has a limiting factor,
namely the presence of anti-nutrients such as
tannins. To reduce the levels of antinutrients in feed
ingredients can be using fermentation (Khusro et
al., 2020). Given this, it is necessary to review the
potential of the ciplukan plant (Physalis angulata)
which has not been widely used so that it can be
used as additional feed in the form of fermented
feed to improve the performance of male laying
chickens. This study aims to determine the effect of
the treatment of rations containing fermented
ciplukan flour on the performance of male laying
chicken.

Materials and Methods

Place and time of research

This research was conducted at the
Livestock Field Laboratory at Syiah Kuala
University, Darussalam-Banda Aceh. This
research was carried out for 7 wk, from February 3
to March 24 2023.

Research material

The material used was 100 DOC (Day Old
Chicks) male laying chicken MB 502 from PT. Japfa
Comfeed Indonesia, ciplukan flour, vivo 511
commercial feed from PT. Charoen Pokphand
Indonesia, corn, rice bran, coconut meal, soybean
meal, fish meal, shellfish meal, top mix, Gumboro
vaccine, vitastress, commercial inoculants EM4,
molasses, disinfectant, lime, litter, plastic. The
equipment used in this study consisted of cages,
heating bulbs, scales, feeders, drinkers, and
diskmills. Ethics approval : This research has

adhered to all national regulations and institutional
policies.

Research cage

The cages used for this study were postal
cages with litter as floor mats, then 20 units of
cages were partitioned off with a size of 1 x 1 m.
To sterilize the cage from viruses and bacteria,
liming and spraying disinfectant was carried out on
the cage and the equipment used in this study.
Next, perform litter sowing and install lights,
feeders, and drinkers.

Making fermented ciplukan flour

The parts used in the manufacture of
ciplukan flour consist of stems, leaves and fruit.
Stems, leaves and fruit are aerated and then dried
in indirect sunlight. Then after drying, grind it into
flour using a disk mill. After achieving a flour-like
consistency, ciplukan flour is combined with the
EM4 solution and molasses which is evenly
sprayed using a sprayer. It is the placed into plastic
containers and sealed with rubber. After these
stages, the ciplukan flour is fermented using an
anaerobic system for 7 d.

Ration preparation

The ration ingredients used consist of corn,
rice bran, coconut meal, soybean meal, fish meal,
shellfish meal and top mix. The rations are
prepared according to the nutritional needs of male
laying hens. The composition of the rations given
can be seen in Table 1.

Research design

This study used a completely randomized
design (CRD). There were 4 treatments in this
study with each treatment having 5 repetitions with
20 experimental units, where each unit consisted of
5 chickens so the total sample used in this study
was 100 chickens. TO: control/without adding
ciplukan, T1: giving 0.5% ciplukan, T2: giving
0.75%, and T3: giving 1%. The data obtained were
analyzed using Analysis of Variance (ANOVA) and
the results were significantly different between the
treatments followed by Duncan's Multiple Range
Test. Parameters observed included: ration

Table 1. Composition and nutritional content of the ration

) ) Treatment

Feed ingredients To = = T
Commercial feed? 100 0 0 0
Rice bran* 0 27 27 27
Corn' 0 40 40 40
Coconut meal* 0 9.5 9.5 9.5
Soybean meal * 0 13 13 13
Fish meal 0 7 7 7
Shellfish meal * 0 3 3 3
Top Mix* 0 0.5 0.5 0.5
Total 100 100 100 100
Kandungan zat nutrisi
Crude protein (%)3 21-23 16.53 16.53 16.53
Crude fat (%)° 5.00 4.06 4.06 4.06
Ash (%)® 7.00 7.08 7.08 7.08
Moisture (%)3 13.00 5.36 5.36 5.36
Carbohydrate (%)? 52.00 66.97 66.97 66.97

1Baye et al., 2015
2Vivo 511 label

3 Results of proximate analysis at the Food Products Analysis Laboratory, Faculty of Agriculture, Syiah Kuala University.

243



Fahmi Setia Maulana et al.

Evaluation of Fermented Rations Containing Physalis angulata (Ciplukan)

on the Performance of Male Laying Chickens

consumption  (g/bird/wk), body weight
(g/bird/wk), final body weight (g/bird),
conversion and feed efficiency.

gain
ration

Results and Discussion

Ration consumption

The results of the analysis of variance
revealed that it had no effect (p>0.05) on the
consumption of male laying chicken rations (Tabel
2). The average consumption of male laying
chickens during 7 wk of rearing ranged from 244.09
— 286.96 g/bird/wk. The lowest ration consumption
was observed in TO with an average value of
244.09 g/bird/wk. The highest ration consumption
was in the T2 treatment with an average value of
286.96 g/bird/wk.

Sio et al. (2015) states that growth in
chickens varies depending on the type of chicken,
sex, temperature of the cage, quality, and quantity
of feed. Chickens that consume commercial feed
will eat less but can convert feed into body weight
properly, so that chickens will consume feed
according to their body weight needs. Other factors
that affect ration consumption are body weight,
ambient temperature, ration palatability, production
phase and age of livestock (Mitra et al., 2014).
Chickens fed treated feed consumed more feed
because the nutritional quality of the feed, such as
protein, could not meet the needs of the chickens.
Differences in protein content cause chickens to

consume more rations if their energy needs are not
fulfilled (Suprijatna, 2005).

Body weight gain

The body weight gain of male laying
chickens during the 7 wk rearing period given
fermented ciplukan flour at different levels can be
seen in Table 4. The results of the analysis of
variance showed that the treatments had a very
significant effect (p<0.01) on reducing the body
weight gain of male laying chickens. The average
value of body weight gain for male laying chickens
in TO was the with an average value of 101.41
g/bird/wk.

The results of this study indicated that there
were significant differences (p<0.01) between the
control feed and the ciplukan rations. Chickens fed
commercial feed have a higher body weight gain
than chickens fed ciplukan rations, this is because
commercial feed has good feed quality and
complete nutritional content. In accordance to
Zulkarnaen (2013) that feed that has a complete
and precise nutritional content according to the
needs of chickens will provide a good value for
body weight gain. The growth of chicken body
tissue is dependent on adequate nutrition and
nutrients. Commercial feed can fulfill the
requirements for the weight gain of chickens.

Chickens fed fermented ciplukan flour ration
had an average body weight gain of 46.63 — 53.06
g/bird/wk, which was lower than the study of

Table 2. Average feed consumption of male laying chicken (g/bird/week) + stdev

R titi Treatments
epetition TO TL T2 T3
1 256.26 334.39 284.66 253.66
2 241.11 255.49 310.54 251.11
3 239.60 257.34 283.29 249.86
4 246.38 256.29 302.25 254.40
5 237.11 247.49 254.03 310.32
Average 244.09+7.60 270.20+36.10 286.96:21.76 263.87+26.03

TO = Control feed (commercial feed vivo-511 without the addition of fermented ciplukan flour), T1 = Basal ration + 0.5% fermented ciplukan
flour, T2 = Basal ration + 0.75% fermented ciplukan flour, T3 = Basal ration + 1% fermented ciplukan flour.

Table 3. Consumption of rations in each treatment (g/bird)

Treatments
Week TO T1 T2 T3
1 66.44 70.14 65.62 62.85
2 102.20 133.90 134.99 131.93
3 204.24 214.96 222.81 215.56
4 235.68 228.67 239.46 234.72
5 325.30 378.44 390.07 366.53
6 379.59 415.21 470.01 413.65
7 395.20 450.07 485.75 421.85

TO = Control feed (commercial feed vivo-511 without the addition of fermented ciplukan flour), T1 = Basal ration + 0.5% fermented ciplukan

flour, T2 = Basal ration + 0.75% fermented ciplukan flour, T3 = Basal ration + 1% fermented ciplukan flour.

Table 4. Average weight gain for male laying chickens (g/bird/week) + stdev

Repetition Treatments
T0 T1 T2 T3

1 104.14 60.86 37.04 46.43

2 105.71 49.00 55.83 48.29

3 99.29 52.00 55.43 49.86

4 97.76 55.57 31.14 51.57

5 100.14 47.86 53.71 50.07
Average 101.41+3.37° 53.06+5.292 46.63+11.662 49.24+1.962

TO = Control feed (commercial feed vivo-511 without the addition of fermented ciplukan flour), T1 = Basal ration + 0.5% fermented ciplukan

flour, T2 = Basal ration + 0.75% fermented ciplukan flour, T3 = Basal ration + 1% fermented ciplukan flour.
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Daud et al. (2017) which obtained an average body
weight gain of 178.1 — 190.1 g/bird/week. The low
body weight gain of chickens in T1, T2 and T3
treatment is thought to be due to the presence of
anti-nutritional compounds such as tannins
contained in ciplukan flour. Nangoy et al. (2022)
stated that tannins can bind to proteins to form
complex bonds so that these proteins are difficult
to digest. Anti-nutritional compounds can prevent
chickens from properly digesting feed, resulting in
nutritional deficiencies. The increased use of
ciplukan in the ration means that the tannins
contained in the ration also increase. These results
indicate that the use of fermented ciplukan flour at
levels of 0.5%, 0.75%, and 1% can significantly
reduce the body weight gain of male laying
chickens.

Final body weight

The results of the analysis of variance
showed that the treatment had a very significant
effect (p<0.01) on reducing the final weight of male
laying chickens in this study. Data on the final body
weight of male laying chickens fed fermented
ciplukan flour can be seen in Table 6. The average
final body weight in this study ranged from 358.82-
743.46 g/bird, where the best average final body
weight was obtained in treatment TO with a value of
743.46 + 23.81 g/bird.

The final body weight of chickens that
received the ciplukan rations was significantly
lower (p<0.01) than the control diet. The final body
weight in this study was lower than the results of
Nova (2017) research which obtained an average
final body weight of 735.63 — 762.08 g/bird during
7 wk of maintenance. This is suspected of the
presence of tannins in ciplukan which can inhibit
the absorption of nutrients in chickens. If the
process of absorption of nutrients by chickens is
not optimal it is feared that it can result in low body
weight. Chickens will produce high body weight if
the absorption of nutrients is carried out optimally
because the process of absorption of nutrients is

directly related to the growth of chickens (Kastalani
et al., 2021).

The final body weight of male laying
chickens fed rations with the addition of fermented
ciplukan flour at levels of 0.5%, 0.75%, and 1% did
not show any differences between the treatments,
but had significant differences with the chickens fed
commercial feed. This shows that chickens fed
commercial feed have a better final body weight
than chickens fed rations with the addition of
fermented ciplukan flour. Chickens that were given
the treatment experienced weight gain barriers,
resulting in a significantly lower final body weight.

Convertion ratio

The results of the analysis of variance
showing patterns had a very significant effect
(p<0.01) on increasing the conversion of rations to
male laying chickens. Feed conversion ratio of
male laying chickens given fermented ciplukan
flour can be seen in Table 7. The smallest average
ration conversion was obtained in treatment TO with
an average value of 2.30 and the highest average
ration conversion value was in treatment T2 with an
average value of 5.90.

The ration conversion value is related to
ration consumption and body weight of chickens.
Feed conversion is an indicator to assess the ability
of chickens to convert the ration consumed into
body weight (Islam et al., 2022). The smaller the
conversion number, the better the ration
conversion value. The high value of ration
conversion in this study is suspected because the
chickens consumed the ration but were not
followed by high body weight gain. This is in line
with the opinion of Rasyaf (2008) that the factors
that affect the conversion value are ration
consumption and body weight gain.

Laying chickens fed commercial feed had a
lower ration conversion than chickens fed a basal
ration with the addition of fermented ciplukan flour.
Chickens that consume commercial feed have
better ration conversion than chickens that

Table 5. Body weight gain for each treatment (g/bird)

Treatments
Week TO T1 T2 T3
1 36.88 13.2 13.0 116
2 98.04 37.8 33.9 34.6
3 191.4 64.1 55.6 57.0
4 292.8 112.0 101.0 105.0
5 417.0 173.0 153.0 162.0
6 564.3 258 233.0 244.0
7 709.9 371 326 345.0

TO = Control feed (commercial feed vivo-511 without the addition of fermented ciplukan flour), T1 = Basal ration + 0.5% fermented ciplukan
flour, T2 = Basal ration + 0.75% fermented ciplukan flour, T3 = Basal ration + 1% fermented ciplukan flour.

Table 6. Mean final body weight of male laying chickens (g/bird) + stdev

R titi Treatments
epetition To T1 T2 T3
1 762.00 460.00 291.30 358.00
2 774.00 377.00 423.80 373.00
3 730.00 398.00 420.00 382.00
4 716.30 423.00 250.00 397.00
5 735.00 368.00 409.00 382.50
Average 743.46+23.81° 405.2037.25° 358.82+81.98° 378.50+14.33°

TO = Control feed (commercial feed vivo-511 without the addition of fermented ciplukan flour), T1 = Basal ration + 0.5% fermented ciplukan
flour, T2 = Basal ration + 0.75% fermented ciplukan flour, T3 = Basal ration + 1% fermented ciplukan flour.
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Table 7. Average feed conversion ratio + stdev of chickens given treated feed

R titi Treatments
epetition TO TL T2 T3
1 2.35 5.00 6.84 4.96
2 2.18 474 5.13 471
3 2.30 453 472 458
4 2.41 4.24 8.46 4.49
5 2.26 471 4.35 5.68
Average 2.30+0.09° 4.66+0.31° 5.00+1.72° 2.88+0.48°

TO = Control feed (commercial feed vivo-511 without the addition of fermented ciplukan flour), T1 = Basal ration + 0.5% fermented ciplukan
flour, T2 = Basal ration + 0.75% fermented ciplukan flour, T3 = Basal ration + 1% fermented ciplukan flour.

Table 8. Average ration efficiency of male laying chickens (%) + stdev

Repetition Treatments
T0 T1 T2 T3

1 42.48 19.65 14.62 20.16

2 45.86 21.08 19.49 21.22

3 43.52 22.09 21.18 21.84

4 41.53 23.58 11.82 22.29

5 44.28 21.24 23.00 17.61
Average 43.54+1.66° 21.53+1.442 18.02+4.662 20.62+1.872

TO = Control feed (commercial feed vivo-511 without the addition of fermented ciplukan flour), T1 = Basal ration + 0.5% fermented ciplukan
flour, T2 = Basal ration + 0.75% fermented ciplukan flour, T3 = Basal ration + 1% fermented ciplukan flour.

consume rations with the addition of fermented
ciplukan flour. This shows that the use of ciplukan
flour does not provide a good conversion value for
male laying chickens.

Rations efficiency

The average percentage efficiency of the
male laying chickens' ration of all treatments can
be seen in Table 8. Based on the results of the
analysis of variance analysis of the male laying
chickens' ration efficiency, it was shown that the
treatment had a very significant effect (p<0.01) on
reducing the efficiency of the ration. The average
efficiency of the rations in this study ranged from
18.02% — 43.54%. The best ration efficiency
average was in treatment TO with an average value
of 43.54%, while the lowest average ration
efficiency was in treatment T2 with an average
value of 18.02%.

The results of this study indicate that the
average efficiency value of the ration added with
fermented ciplukan flour is categorized as low,
because the efficiency of the ration is said to be
good if it reaches a value of 50% or more. This is
by the opinion of Craig and Helfrich (2002) that
good feed has a feed efficiency value of more than
50% or close to 100%. The more nutrients that can
be utilized by chickens, the higher the efficiency
value of the ration. The more nutrients in the feed
that are hydrolyzed and easily absorbed, the higher
the feed utilization efficiency (Rachmawati et al.,
2020).

The ration efficiency between treatments
given fermented ciplukan flour showed a number
that was not much different from the range of
18.02% — 21.53%, but tended to be much different
from the treatment given commercial feed, namely
43.54%. This shows that the use of commercial
feed produces better ration efficiency than
chickens fed with the addition of fermented
ciplukan flour. This means that the addition of
fermented ciplukan flour into the ration was not
used efficiently by male laying chickens.

Conclusion

Based on the results of the study it can be
concluded that the real treatment suppressed the
performance of male and T1 laying chickens
tended to give good performance compared to
other treatments.
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