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ABSTRACT

Kepok banana peel is one food processing waste that can be used as poultry feedstuff. The content of fiber and
tannins in banana peels limits its utilization, and the fermentation process can improve the nutritional quality of
banana peels. Crossbred native chickens feed usually available in three forms mash, granules, and pellets. The
nutrient content of the feed ingredients used in the manufacture of pellets will affect the quality of the pellets
produced. This study aimed to examine the use of banana peel silage on pellets' physical and nutritional quality for
crossbred native chickens in the grower phase. This experiment used a completely randomized design with four
treatments and five replications. The four treatments were (P0) diet without banana peel silage, (P1) diet with 10%
banana peel silage, (P2) diet with 20% banana peel silage, (P3) diet with 30% banana peel silage. Data were
analyzed by analysis of variance and continued with Duncan's New Multiple Range Test. The results showed that
the level of banana peel silage had a very significant effect (P<0.01) on the pellet durability, pellet density,
moisture content, crude fiber, and crude fat pellet. It was concluded that kepok banana peel silage up to 30% in the
crossbred native chicken feed positively impacted pellet durability, density, moisture content, fat content, crude
protein content, and reduced crude fiber content.
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Retnani et al. (2010) stated that the
starch content of raw materials also affects the
quality of pellets. Therefore, a study has been
conducted to measure the quality of native
chicken feed pellets for the grower phase using
kepok banana peel silage.

MATERIALS AND METHODS

Research Material

This study used materials such as kepok
banana peels, which were obtained from banana
processing waste (making fried bananas) around
Kupang area, tapioca flour as a soluble
carbohydrate, digital scale with a capacity of 150
kg, which is used to weigh feedstuffs, digital scale
with a capacity of 3000 g which is used to weigh
small amounts of feed ingredients. disc mill type
A-Y3E-13252-233 with a sieve size of 1.5 mm for
grinding grain form feedstuffs. Pellet machine
used is simple without steam and cooler
(Pelletizer Model 260B), pellet durability tester
(6Z2820C) to test the friction resistance of pellets.
Feed ingredients such as kepok banana peel
silage, maize, rice bran, meat bone meal, soybean
meal, vegetable oil, dicalcium phosphate, DL-
methionine, L-lysine, salt (NaCl), and vitamins
and minerals premix. The nutrient content of the
diet is presented in Table 1.

Research Procedure

The research procedure consisted of three
major parts: silage making, formulation, pellet
processing, and measurement of pellet quality.

Table 1. Nutrient content of feed ingredients

Ensilage of Kepok Banana Peels

The procedure for making silage
refers to Koni and Foenay (2020b). Banana
peels are collected from banana processing (fried
bananas) around the Kupang City area. The
banana peel used is the ripe banana marked peel
yellow color. The selected banana peels are
washed using clean water to remove the dirt. After
washing, the banana peels were drained for + 60
minutes to reduce the water. Then, the banana
peels were cut £ 3 cm, then mixed with 10%
tapioca flour of the weight of the banana peel and
mixed until homogenous. Once mixed
homogeneously, put into a bucket with a capacity
of 20 kg. Banana peels were put in a bucket while
compacting. The surface of the bucket was
covered with plastic, then covered with a bucket
lid until tight, and on the outside, the cover was
given tire lid. They were fermented for 21 days.
After 21 days, the bucket was opened, then the
banana peel silage is sun-dried for 2-3 days. After
drying, the kepok banana peel silage was mashed
using a disk mill with a 1.5 mm sieve. Kepok
banana peel silage flour was mixed with other
feed ingredients according to the formulation
presented in Table 2.

Diet Treatment Preparation

Diets are formulated from kepok banana
peel silage, maize, rice bran, meat and bone meal,
soybean meal, vegetable oil, dicalcium phosphate,
DL-methionine, L-lysine, salt (NaCl), vitamin and
mineral premix. The nutrient content of feedstuffs
is presented in Table 1.

ME Crude

Amino acid (%)

Crude Crude

Ingredient —  olkg)  Protein (%) Lysine Methionine  fat(%)  fiber (%) 2 () P ()
Corn! 3,350.00 8.50 0.26 0.18 3.80 2.20 0.02 0.08
Rice bran 2 2,227.90 11.06 0.01 0.00 8.87 15.05 0.53 0.29
Soybean meal 2 3,216.17 44.00 0.62 0.34 1.34 4.41 0.29 0.09
Meat and bone 2.61 0.69 10.00 0.36 10.30 5.10
meal ! 2,150.00 50.40
Vitamin and 0.30 0.30 0.06 0.30
mineral premix *

DL-methionine, 58 99

L-lysine HCI 95.6 88

Kepok banana 9.38 7.81 0.18 1.02
peel silage* 3010 7.08

'NRC (1994), 2 Koni et al., (2017), > Top Mix Production Medion, Bandung: Every 10 kg contain 12.000.000 IU
vitamin A, 2.000.000 IU vitamin D3, 8.000 IU vitamin E, vitamin K3 2.000 mg, vitamin B1 2000 mg, vitamin B2
5.000 mg, vitamin B12 12.000.000 ug, vitamin C 25.000 mg, Calcium-D-panthotenate 6000 mg, choline chloride
10.000 mg, niacin 40.000 mg, methionine 30.000 mg, lysine 30.000 mg, mangan 120.000 mg, Fe 20.000 mg,
iodine 200 mg, zink 100.000 mg, cobalt 200 mg, copper 4.000 mg, santoquin (antioxidant) 10.000 mg. * (Koni
and Foenay, 2020a)
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Diet formulated according to BSNI
(2013) native chickens grower recommendation
(Table 2). The experimental feedstuffs were
weighed according to the formulation and mixed
until homogeneous. The small quantities of
feedstuffs such as amino acids, salt, and

Table 2. Experimental diets for grower birds

vitamins mineral premix are premixed. The
vegetable oil is added at the end to mix evenly.
After homogenous, the diets are printed in the
pellet form using a pellet machine. Pellets were
sun-dried for a day to dry.

. . PO P1 P2 P3
Feed ingredients %

Kepok banana peel silage 0.00 10.00 20.00 30.00
Corn 58.00 54.00 50.00 46.00
Rice bran 21.00 15.00 9.00 3.00
Meat and bone meal 4.60 4.60 4.60 4.60
Soybean meal 11.00 11.00 11.00 11.00
Vegetable oil 2.00 2.00 2.00 2.00
Vitamins and minerals Premix 0.25 0.25 0.25 0.25
DL-metheonine 0.30 0.30 0.30 0.30
L-lysine HCI 0.60 0.60 0.60 0.60
Dicalcium phospat 2.00 2.00 2.00 2.00
Salt 0.25 0.25 0.25 0.25

Total 100 100 100 100

PO: diet without banana peel silage; P1: diet with 10% banana peel silage; P2: diet with 20% banana peel silage,

P3: diet with 30% banana peel silage.

Pellet Quality Measurement

The four pelleted diets were analyzed for
moisture, crude fiber, protein content, and extract
eter according to AOAC (2005). Pellet durability
is measured by the post tumbling method (Loar
and Corzo, 2011) A total 500 g sample size was
put into the pellet durability test machine. The
sample was rotated for ten minutes, and the
rotation was speed of 50 revolutions per minute.
The pellets were sifted through a 3 mm sieve, to
separate the whole pellets and the crushed pellets.
Pellet durability was calculated as the ratio of the
pellet after the test and the weight of the whole
pellet at the start.

Pellet durability (%) lam Weight after tumbling X100
et clmbifly L70) Tormia Weight before tumbling

Pellet density was measured by weighing
25 grams of sample then put into a 100 ml
measuring cup with an initial volume of 40 ml
filled with distilled water. Then observe the
volume changes that occur. Pellet density is
calculated based on the ratio of changes in the
volume of distilled water after adding pellets to
distilled water before adding pellets

Research Design and Parameters

The study uses a complete randomized
design with four treatments and five replication..
The four treatments were diet without banana
peel silage (P0); diet with 10% banana peel silage
(P1); diet with 20% banana peel silage (P2), a
diet with 30% banana peel silage (P3).

The post tumbling method measured the
research parameter, namely pellet durability
(Loar and Corzo, 2011). Pellet density (g/cm3) is
the ratio between the material's weight and
volume (Retnani et al., 2011). The moisture
content, crude protein, crude fiber, and crude fat
were analyzed according to AOAC (2005).

Data Analysis

Data were analyzed according to one-
way ANOVA. Differences among means were
determined with Duncan's Multiple Range Test
with a 5% significance level (Gasperz, 2006).

RESULT AND DISCUSSION

The effect of banana peels silage
utilization in crossbred native chickens diet on
pellet durability, pellet density, moisture content,
crude protein, crude fiber and crude fat of pellet
is shown in Table 3.
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Table 3. The effect of banana peels silage utilization on physical quality and nutrient content of grower
phase crossbred native chicken diet pellet

Parameter Treatments p value
PO Pl P2 P3
Pellet durability (%) 72.69 + 0.74¢ 84.35+0.72° 90.35+0.44¢ 90.95+038? 0.001
Pellet density (g/cm?). 1.04+0.16° 1.06 + 0.09° 1.28 +0.04 * 1.39+£0.19%  0.008
Moisture (%) 6.46+0.01¢ 6.67 = 0.04° 6.77 £ 0.05° 6.87 £0.03* 0.001
Crude protein (%) 15.48 £0.03* 15.39+0.01° 15.04 £ 0.04¢ 15.01 +£0.02° 0.001
Crude fiber (%) 11.10 £ 0.07° 10.59 £ 0.04° 7.35+0.05°¢ 5.04+0.054 0.001
Crude fat (%) 8.52+0.06¢ 9.21+0.16° 9.55+0.16° 10.24 £ 0.15° 0.001

PO: diet without banana peel silage; P1: diet with 10% banana peel silage; P2: diet with 20% banana peel silage,
P3: diet with 30% banana peel silage. Average +S.D. standard deviasi, * " 9 different superskrip in the same row

shows significant differences (P<0,05)

Pellet Durability

Measurement of pellet durability is very
important for adjusting treatment during storage
and distribution of feed (Krisnan and Ginting,
2009). The inclusion of banana peel silage in
native local chicken diet increased the friction
durability. The fiber content in diet containing
banana peel silage was significantly lower
(P<0.05) and resulted in producing pellets more
sturdy and not crushed easily. The fiber content
in the diets affects the durability of the pellets, if
the crude fiber is high, the durability of the
pellets will be lower (Loar and Corzo, 2011). In
addition, banana peels also contain starch, which
is 76.12% (Rochi and Nuriyasa, 2020), thus
strengthening the produced pellets. Thomas and
van der Poel (1996) stated that the starch content
of the constituent materials can affect the
physical quality of the pellets produced. The
durability of pellets containing banana peel silage
ranged from 83.35 to 90.5% and according to the
durability of chicken pellets, with a minimum
durability index of 80% (Dozier et al., 2010).

Durability pellet in the treatment with 20
and 30% inclusion of banana peel silage were
higher (P<0.05) than in treatment without and
with 10% banana peels silage inclusion. It might
be due to decreased fiber content in diet with 20
and 30% inclusion of banana peel silage.
Muramatsu et al. (2015) stated that pellet
durability was affected by fiber, starch, and fat
content. Water-insoluble fiber can affect the
pellet quality since the hardiness characteristic
(rigidity and elasticity) causes the fiber to be
unable to form proper binding between particles;
therefore, large fiber addition in ration results in
fragmentation and lead to the decreasing of
physical quality of pellet. [lmiawan et al. (2015)
stated that low crude fiber content in pollard
resulted in increasing pellet hardness.

Pellet Density

Pellet density is ratio between weight and
volume change of materials. Pellet density have
an important role in various processing, handling
and storage processes (Rahmana et al., 2016).
Analysis of variance showed that the banana peel
silage inclusion had significant effect (P<0.01) on
the pellet density. Increasing inclusion of banana
peel silage in diets, increased the value of pellet
density obtained. This is due to differences in dry
matter of feed ingredients were used, which is
low dry matter content in banana peel silage
causes high moisture content. High moisture
content in banana peel silage were due to
metabolic processes of microorganisms that
produce H>O and then released on banana peels
as substrate in the fermentation process. This
finding was in line with Olagunju and Ifesan
(2013) opinion that the metabolic activity of
microorganisms produces H20 (water), which
leads to increased water content in the substrate
and decreased dry matter content.

The treatment using 20 and 30% banana
peel silage had higher (P<0.05) than other
treatments. This is because the water content in
20 and 30% banana peel silage is higher than
treatments without and 10% of the inclusion.
Lower dry matter content will produce pellets
with low pellet density. Rahmana et al. ( 2016)
stated that the higher the water content, the
higher pellet density of pellets. Pellet density
value obtained in this study was 1.19 g cm-3 on
average, which were lower than pellet density of
broiler chicken feed using 5% kepok banana peel,
which was 1.38 g cm™ (Harahap et al., 2020)

Moisture Content

Analysis of variance showed that the
inclusion of kepok banana peel silage had
significant effect (P<0.01) on the moisture
content in crossbred native chicken pellet ration.
This is likely caused by the microorganism
metabolic activity that produces water molecules
during the fermentation process of banana peels
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that enhance the water content of fermented
substrate. The finding was inline with Oluwamiyi
dan Bazambo (2016) which states that the
metabolic activity of microorganisms causes the
increasing water content in fermented materials
during the fermentation process.

Duncan's multiple range test results
showed that 20 and 30% of banana peel silage
had higher water content (P<0.05) than other
treatments. This is due to water content
differences in banana peel silage, rice bran, and
corn used as ingredients in this study. Retnani et
al. (2011) stated that the difference in the water
content of the pellets was due to differences in
the nutrient content of the feed ingredients, the
temperature and humidity of the surrounding
environment during the measurement process
which allowed water absorption from the air. The
moisture content of the pellets in this study was
6.46-6.87%. This finding was still following the
Indonesian National Standard (SNIL.7783.1-
3:.2013), with the maximum water content value
in native chicken feed being 14% (BSNI, 2013).
The moisture content of the pellets in this study
was lower than pellets using 5% kepok banana
peel which was 7.23% as reported (Harahap et
al., 2020).

Crude Protein of Pellet

Analysis of variance showed that
inclusion of kepok banana peel silage had a very
significant effect (P<0.01) on the crude protein
content of native chicken pellets. It can be seen
that the highest crude protein content was found
in the treatment without kepok banana peel
silage. The higher crude protein content in the
treatment without banana peel silage should lead
to higher pellet durability than the banana peel
silage treatment. This is might be due to the high
crude protein content was followed by high crude
fiber content, and the difference in crude fiber
content was higher than the difference in crude
protein content when compared to the treatment
using kepok banana peel silage. Briggs et al.
(1999) stated that high protein content in feed
will produce pellet with better physical quality.

Crude Fiber of Pellet

Based on the analysis of variance, the
inclusion of kepok banana peel silage had
significant effect (P<0.01) on the crude fiber
content of native chicken pellets. The highest
crude fiber content was in the treatment without
banana peel silage. The feed ingredients
contained are high in crude fiber content such as
rice bran, corn, and fermented banana peel at

13%, 2.6% 8.1%, respectively. Nutrient levels of
feed ingredients affect the physical and
nutritional quality of the pellets produced (Briggs
et al., 1999). Thomas dan van der Poel (1996)
explained that crude fiber affects physical quality
of pellets. High crude fiber content decreases
pellets' physical quality. The volume in feed
contained high crude fiber formed air cavities in
the pellets produced, therefore, it can be easily
brittle (Ilmiawan et al., 2015; Harahap and Zain,
2021).

Crude Fat of Pellet

Based on the analysis of variance, the
inclusion of kepok banana peel silage had
significant effect (P<0.01) on the crude fat
content of native chicken pellets. It can be seen
that the highest crude fat content was found in the
treatment using 30% kepok banana peel silage.
The high level of crude fat is due to the banana
peel silage, caused by increasing of fat content
contributed by microorganisms that play a role in
the fermentation process. Suadnyana et al.
(2017) stated that the bacterial body consists of 6-
11% fat. The increasing fat content also occurs in
fermented banana peels using bran as a soluble
carbohydrate (Koni and Foenay, 2020a).

The treatment without kepok banana peel
silage had lower (P<0.05) fat content than that
used kepok banana peel silage. This difference is
due to the addition of silage, which is higher in
fat content than corn and bran. Microorganisms
utilize nutrients in banana peels to form body fat
during fermentation resulting in higher fat
content in the substrate. Atika et al. (2015) stated
that microorganisms in the ensilase form fatty
acids and increase the fat content. Fat content
was increased in banana peel silage using goat
rumen fluid (Sa'o et al.,, 2021) and fermented
banana peels with tape yeast (Koni et al., 2019).

The results of this study differ from the
opinion of Muramatsu et al. (2015) which states
that high fat content will produce pellets with low
durability. Increasing fat content is one factor that
causes pellets containing banana peel silage to
have higher friction resistance value than pellets
without the addition of kepok banana peel silage.
Behnke (1989) stated that the pellet quality of
40% was influenced by the nutrient content of the
feed ingredients used in the formulation. Zaenuri
et al. (2014) stated that the difference in fat
content was due to variation quality of raw
materials were used, such as type of raw material
and the manufacturing process. Briggs et al.
(1999) stated that oil or fat content in the feed
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ingredients will affect durability of the pellets
produced. An increase of protein content
necessarily follows the use of high-fat source
feed ingredients to avoid negative effect on pellet
durability (Abadi et al., 2019)

CONCLUSION

The inclusion of kepok banana peel
silage has a positive effect on the physical and
nutritional properties of native chicken feed
pellets. The addition of kepok banana peel silage
up to 30% produced pellets with the highest
pellet durability, pellet density, moisture content,
crude fat, crude protein content, and the lowest
crude fiber.
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