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ABSTRACT. The aim of this study was to evaluate the fermentative losses and nutritional value of
elephant grass silages with the increasing of inclusion levels of dehydrated banana peel. The experiment
was conducted in a completely randomized design, with six treatments and four replications, being the
silage exclusively from elephant grass, and five levels of inclusion of banana peel to the elephant grass
silage, as the following - 5; 10; 15; 20 and 25%, being added based on natural matter. The addition of the
banana peel in the silage reduced linearly (p < 0.05) the pH, the ammoniacal nitrogen and the losses of the
fermentative process. In addition, the inclusion of banana peel increased linearly (p < 0.05) the dry matter
and non-fibrous carbohydrates. On the other hand, the neutral detergent fiber and the acid detergent fiber
were linearly reduced with the inclusion of the banana peel (p < 0.05), but there was no change in the dry
matter digestibility in situ. The inclusion of dehydrated banana peel in elephant grass silage reduces the
losses of the fermentation process with more consistent results at the 25% inclusion level, however, it
reduces the silage nutritional value due to fibrous and protein quality.

Keywords: co-product, fermentation, Musa, Pennisetum purpureum.

Caracteristicas fermentativas e valor nutricional da silagem de capim-elefante aditivada
com casca de banana desidratada

RESUMO. Objetivou-se com este estudo avaliar as perdas fermentativas e o valor nutricional das silagens
de capim-elefante com niveis crescentes de inclusio da casca de banana desidratada. O experimento foi
conduzido em delineamento inteiramente casualizado, com seis tratamentos e quatro repetigdes, sendo
silagem exclusiva de capim-elefante e cinco niveis de inclusio da casca de banana i silagem de capim-
elefante - 5; 10; 15; 20 e 25%, sendo adicionada com base na matéria natural. A adi¢io da casca de banana na
ensilagem reduziu linearmente (p < 0,05) o pH, nitrogénio amoniacal e as perdas do processo
fermentativo. Ademais, a inclusdo da casca de banana aumentou de forma linear (p < 0,05) a matéria seca e
os carboidratos nio fibrosos. J4 a fibra em detergente neutro e em detergente dcido reduziu linearmente
com inclusio da casca de banana (p < 0,05), mas nio houve alteragio na digestibilidade in situ da matéria
seca. A inclusido de casca de banana desidratada na ensilagem do capim-elefante reduz as perdas do processo
fermentativo com resultados mais consistentes no nivel de 25% de inclusio, entretanto, reduz o valor
nutricional por detrimento da qualidade fibrosa e proteica.

Palavras-chave: coproduto, fermentagio, Musa, Pennisetum purpureum.

Introduction

One of the main reasons that justify the
production of forage grasses silages is the possibility
of conserving the plant’s surplus production during
favorable growing seasons. This justification takes
more relevance in regions where the pluviometric
and/or with
distribution, such as the Brazilian semi-arid region.

indexes are restrictive irregular
Among the forage grasses used for silage
production, elephant grass (Pennisetum purpureum

Schum.) stands out due to its high dry matter

production per cultivated area (Figueira, Neumann,
Ueno, Galbeiro, & Bueno, 2016). However, when
the grass presents adequate nutritive value for silage
production, it also contains a higher moisture
content, resulting in undesirable fermentation and
thus it represents an obstacle to the use of elephant
grass in the silage form (Zanine et al., 2016).

Several studies (Lukkananukool et al.,, 2013,
Epifanio, Costa, Severiano, Bento, & Perim, 2014,
Figueredo et al., 2014, Menezes et al., 2016, Guerra
et al., 2016) have been carried out with the objective
of evaluating treatments that benefit the
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fermentative process and the reduction of losses of
tropical grass silages, among which the use of
additives was highlighted. In this sense, the
adsorbent additives, characterized by reducing or
eliminating effluent production, may assume
relevance in the production of forage grass silages
with high moisture content.

Dehydrated banana peel (Musa spp.) can be a
viable alternative as an additive in forage grass silages
with high moisture content, since it has a high
content of dry matter, 91.64% (Souza et al., 2016),
and a high nutritional value, being a rich source of
carbohydrates, mainly pectin, ranging from 10 to
21% DM (Mohapatra, Mishra, & Sutar, 2010). Also,
it has soluble carbohydrates, which can reach 32.4%
DM (Emaga, Andrianaivo, Wathelet, Tchango, &
Paquot, 2007).

The co-products used in animal feed, besides
reducing the demand for food commonly used in
human nutrition, they ensure the ecologically
correct disposal of this material. It is likely to notice
the possibility of using dehydrated banana peel as an
additive to elephant grass silage helps to consolidate
the concept of sustainability into the production
chain of ruminants of livestock interest.

In this regard, the objective of the study was to
evaluate the fermentative losses and the nutritional
value of elephant grass silage added with dehydrated
banana peel.

Material and methods

The experiment was conducted in the
Departamento de Ciéncias Agrarias, of Universidade
Estadual de Montes Claros (Unimontes), Campus
Janadba, northern region of Minas Gerais. The
forage used was elephant grass, Purple cultivar, from
an area established at the Experimental Farm of
Unimontes, Janaiba Campus. The design was
completely randomized, with six treatments (silage
exclusively from elephant grass and five levels of
inclusion of dehydrated banana peel to elephant
grass silage - 5; 10; 15; 20 and 25%, based on natural
matter), with four replicates in each treatment.

The forage was submitted to a standardization
cut at an average height of 10 cm of the soil, and
after a regrowth period of 60 days it was collected
manually and chopped in a stationary forage
harvester, adopting the fragment’s size of
approximately 1 to 2 cm.

Immediately after chopping the elephant grass,
the material was homogenized and mixed with the
banana peel, according to the inclusion levels
evaluated in the ensiling.

Brant et al.

The banana peel, obtained after the removal of
the pulp, was previously dehydrated by sun
exposure. When it was breakable, the banana peel
was disintegrated in a stationary forage machine, in
order to favor the homogenization of the material in
elephant grass ensilage.

The chemical-bromatological composition of
elephant grass and dehydrated banana peel are
presented in Table 1.

Table 1. Chemical-bromatological composition of elephant grass
and dehydrated banana peel.

I Elephant  Dehydrated
tem

grass banana peel
Dry matter (DM) 15.63 89.67
Mineral matter' 11.94 12.66
Neutral detergent insoluble ash (NDIA)' 2.48 3.00
Acid detergent insoluble ash (ADIA)' 1.03 2.34
Crude protein’ 6.80 6.12
Neutral detergent insoluble protein (NDIP)* 20.21 49.63
Acid detergent insoluble protein (ADIP)* 12.16 33.92
Ether extract' 1.69 7.12
Neutral detergent fiber corrected for ash (NDFa)' 67.29 38.32
Acid detergent fiber corrected for ash (ADFa)' 46.26 30.62
Hemicellulose ' 26.12 14.7
Cellulose' 35.17 18.40
Lignin' 9.01 13.35
Non-fiber carbohydrates (NFC)' 12.28 35.78

1% of DM; *% of crude protein.

It was used experimental PVC silos with
dimensions of 50 cm in height and 10 cm in
diameter, with Bunsen valve in the lid. At the
bottom of the silos, 0.4 kg of dry sand was added to
drain the effluents produced, as well as a foam to
avoid the contact of the forage with the sand. The
set consisting of silo, lid, sand and foam were
previously weighed in order to estimate the empty
weight of the silo.

The silages were put in the silos and compacted
with the help of a wooden plunger until it reach the
density of 550+20 kg m’. After the ensilage was
complete, the silos were sealed and stored at room
temperature. The opening of the silos occurred 60
days after ensilage, and they were previously
weighed to determine the losses by gases. After
opening the silos, the silage, silo, foam and sand
were weighed to quantify losses by effluents. Losses
through gas, effluents and dry matter recovery rate
were calculated using the equations proposed by
Gandra et al. (2016).

When the silage was removed from each silo, the
material was homogenized, and a part was pressed
with the aid of a hydraulic press, for extraction of
the broth and immediate determination of the
hydrogen ionic potential (pH) with a digital
potentiometer (Wilson & Wilkins, 1972). The
ammoniacal nitrogen (N-NH,;) was also quantified
in the broth, by distillation with magnesium oxide
and calcium chloride, using boric acid solution and
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titration with hydrochloric acid at 0.1 N
(Association of Official Analytical Chemistry
[AOAC], 1980).

One sample of the silage was collected to
determine the water activity (AW) using the
Aqualab 4TE DUO equipment (Tolentino
et al., 2016). The remaining silage from each silo
was pre-dried in a forced ventilation oven at 55°C
for 72 hours. Then, the pre-dried silage was grinded
through a 1-mm screen in a Wiley millfor further
chemical-bromatological analysis.

The analyzes were performed according to the
analytical procedures of the National Institute of
Science and Technology in Animal Science (INCT-
CA; Detmann et al., 2012). It was determined the
levels of dry matter (DM) (INCT-CA G-003/1),
crude protein (CP) (INCT-CA M-001/1), ether
extract (EE) (INCT-CA G-005/1), mineral matter
(MM) (INCT-CA N-001/1), neutral detergent fiber
(NDF) (INCT-CA F-002/1), neutral detergent fiber
corrected for ash (NDFa) (INCT-CA M-002/1) and
neutral detergent insoluble protein (NDIP) (INCT-
CA N-004/1), acid detergent fiber (ADF) acid
detergent fiber corrected for ash (ADFa) (INCT-CA
M-003/1), acid detergent insoluble protein (ADIP)
(INCT-CA N-005/1) and lignin (LIG) (INCT-CA
F-005/1). The hemicellulose levels (HEM) were
calculated through the difference between the NDF
and ADF, and the cellulose (CEL) through the
difference between ADF and lignin.

The content of non-fiber carbohydrates (NFC)
was obtained by the equation proposed by Detmann
and Valadares Filho (2010), as it follows Equation 1:

NFC = 100 - MM — EE - NDFa — CP (1)

The dry matter digestibility was evaluated by the
in situ incubation method (DISDM) for a period of
48 hours, using two crossbred Holstein-Zebu steers
with rumen cannula. The samples used in the
ruminal incubation were sieved with 5 mm sieves
and packed in bags (7.5 x 7.5 cm), made with a
nonwoven fabric (100 g m?) according to Casali
et al. (2008), in order to maintain a ratio close to
20 mg of MS cm? of bag surface area (Nocek, 1988).
After 48 hours of ruminal incubation, all bags were
washed manually under running water until they
became translucid, and then, the bags were dried in
forced ventilation oven at 55°C for 72 hours, and
later weighed for determination of in situ dry matter
digestibility.

The collected data were submitted to analysis of
variance by the SISVAR program (Ferreira, 2011)
and when significant, the means of the treatments

were submitted to regression analysis at the 5%
probability level.

Results and discussion

The dry matter content of elephant grass silages
increased linearly (p < 0.05) as the dehydrated
banana peel was added (Table 2). For each 1% of
banana peel addition to silage, it was observed a
0.40% elevation in dry matter content.

Table 2. Mean values of dry matter (DM), pH, ammoniacal
nitrogen (NH; N total; % of the total nitrogen), water activity
(Aw), losses through effluent (EL; kg t! of green matter), losses
through gas (GL; % of DM) and dry matter recovery rate
(DMRR) of the elephant grass silage added with dehydrated
banana peel.

Levels of banana peel (%)

Item 0 B 0 15 20 5 CV  Value-p
DM 19.1 234 251 273 30.6 349 272 <0.01
pH 4.67 434 406 4.06 4.07 403 187 <0.01
NH; N-total™ 429 427 402 395 376 258 721 <0.01
Aw 0.97 096 096 095 095 094 0.19 <0.01
EL (kg t' GM) 509 46.6 352 365 11.7 102 139 <0.01
GL (% DM) 0.18 0.17 0.14 0.08 0.05 0.03 6.48 <0.01
DMRR 919 93.6 942 955 96.8 979 1.07 <0.01
Regression Equations
DM Y = 19.270272+0.403554*X R’ = 97.48%
pH Y = 4.488190-0.015123*X R’ = 80.32%
NH; N-total” Y = 4.538826-0.038611*X R’ = 82.74%
Aw Y = 0.966237-0.000548%X R’ =95.17%
EL (kg t' GM) Y = 53.754256-1.168053*X R® = 90.38%
GL (% DM) Y = 0.193249-0.004505*X R’ =96.71%
DMRR Y = 92.050504+0.155913*X R’ = 99.15%

CV = coefficient of variation.

The dry matter levels ranged from 19.09 to
34.89%, in the silage exclusively from elephant grass
and in the silage added with 25% of banana peel,
respectively, indicating that the banana peel, due to
its high content of dry matter (89.67% - Table 1), is
an efficient additive to raise the dry matter content
of elephant grass silages.

The forage dry matter concentration is one of the
most important factors to obtain silage with a good
fermentation standard. Among the evaluated levels,
the treatments with 20 and 25% inclusion of the
banana peel presented values of 30.63 and 34.89% of
dry matter, value within the range of 30 to 35%.
This inhibits the growth of undesirable bacteria that
produce butyric acid, acetic acid, ammonia and
carbonic gas, thus facilitating a more efficient
fermentation process (McDonald, Henderson, &
Heron, 1991).

The pH was influenced by the addition of
banana peel to the elephant grass silage (p < 0.05),
showing a linear decreasing effect, as for each 1%
inclusion of banana peel to elephant grass silage,
there was a reduction of 0.02% in the silage pH
(Table 2).
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The lowest pH value in the silages with banana
peel can be explained by the higher non-fibrous
carbohydrate content in the banana peel (35.78% -
Table 1) than in elephant grass (12.28% - Table 1).
The silages with inclusion of up to 10% of banana
peel presented pH values within the range of 3.8 to
4.1, which restrict the growth of undesirable
microorganisms such as enterobacterias and
clostridium (Arriola, Kim, & Adesogan, 2011).
However, it is worth mentioning that the pH drop
rate is more important than the final pH, because it
is directly proportional to the decrease of the
undesirable microorganism’s activity in the silo
(McDonald et al., 1991).

Regarding the ammoniacal nitrogen content, as a
percentage of total nitrogen, it was influenced by the
addition of banana peel (p < 0.05), presenting a
linear decreasing eftect, with a reduction of 0.04 for
each 1% of banana peel added to silage (Table 2).

The ammoniacal nitrogen is an important feature
in the evaluation of silage, since it indicates the
amount of degraded protein during the fermentation
phase (Pires et al., 2013). According to Costa
et al. (2016), the concentration of ammoniacal
nitrogen in the silages should be less than 10% of
the total nitrogen in the silage, thus conferring good
quality to the product. It is possible that the
reduction in the ammoniacal nitrogen content is
associated with the high dry matter content of the
silages with banana peel, because, according to
Ribeiro et al. (2014), the highest ammoniacal
nitrogen content observed for elephant grass silage,
without addition of additive, is associated with the
higher moisture content in the ensiled mass, which
refers to the low osmotic pressure. This may lead to
a higher development of protein-degrading bacteria,
such as those of the genus Clostridium. Besides the
dry matter content, the low pH of the silages with
banana peel may also have contributed to the low
production of ammoniacal nitrogen, since the
growth of these degrading bacteria is limited in low
pH conditions (Dunie¢re, Sindou, Chaucheyras-
Durand, Chevallier, & Thévenot-Sergentet, 2013).

The water activity and the effluent production
were influenced by the addition of banana peel
(p < 0.05), presenting a linear decreasing eftect,
with reduction of 0.005 and 1.17 kg t' GM,
respectively, for each 1% of banana peel added to the
silage (Table 2).

In regard to the water activity, the lower values
observed in the silages with banana peel can be
explained by the higher dry matter content of the
banana peel (89.67% - Table 1), since according to
Tolentino et al. (2016), as the addition of solutes in
silages occurs, the lower the water activity will be.

Brant et al.

The reduction provided by the inclusion of the
banana peel is relevant, since the growth of
Clostridium bacteria is inhibited with Aw below
0.94 (McDonald et al., 1991), value obtained in the
highest level of banana peel inclusion.

The lower effluent production in the silages with
banana peel is due to the fact that the banana peel
has a high content of dry matter (89.67% - Table 1),
which allowed the absorption of the excess moisture
from the elephant grass, resulting in lower moisture
content of the ensiled mass. In accord with
Gebrehanna, Gordon, Madani, VanderZaag, and
Wood (2014), the increase in losses by eftluents
raises the losses of nutrients by leaching with the
effluent produced during the ensilage, representing
losings in the silage nutritive value.

The loss by gas was influenced by the addition of
banana peel to elephant grass silage (p < 0.05),
presenting a linear decreasing effect of 0.04%
reduction for each 1% of banana peel added to the
silage (Table 2). Perhaps, the increase in the dry
matter content of the ensiled material, as it increases
the inclusion of banana peel, may justify this
behavior. Losses by gas can be attributed to the
incidence of undesirable fermentations caused by
the development of gas-producing microorganisms
(Santos et al., 2014), which presents their growth
associated with the high moisture content of the
ensiled material.

The dry matter recovery rate was influenced by
the inclusion of banana peel (p < 0.05), with
increasing linear effect, when for each 1% inclusion
of the banana peel there was an increase of 0.16% of
dry matter recovery.

The higher dry matter recovery rate in the silages
with banana peel was probably due to the lower
occurrence of enterobacteria, which is justified by
the higher dry matter content and the higher pH
retention in the silages with banana peel (Zanine
et al., 2016), associated to the fact that silages with
banana peel have lower eftluent production.

The mineral matter contents were not
influenced by the addition of banana peel to the
elephant grass silage (p > 0.05) (Table 3), presenting
an average value of 12.53%. These results indicate
that the mineral matter contents of banana peel and
elephant grass are equivalent. However, the neutral
detergent insoluble ash (NDIA) and acid detergent
insoluble ash (ADIA) were influenced by the
addition of banana peel (p < 0.05), presenting linear
increasing effect, with increases of 0.56 and 0.48%
for each 1% inclusion, respectively (Table 3). These
results can be explained by the higher NDIA and
ADIA contents in the banana peel than in the
elephant grass.
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Table 3. Mean values of the chemical-bromatological
composition of the elephant grass silage added with banana peel.

Levels of banana peel (%)

Item 0 B 0 5 20 5 CV  Value-P
MM 120 121 125 130 128 129 385 0.1313
NDIA 079 103 163 179 199 214 196  0.0206
ADIA 045 054 104 123 137 160 119 <0.01
EE 246 345 472 500 508 568 9.61 <0.01
CP 6.56 650 650 658 655 651 255  0.9831
NDIP 217 267 282 289 321 364 653 <0.01
ADIP 123 163 214 260 299 315 891 <0.01
NDFap 686 651 632 597 556 502 184 <0.01
ADFap 463 441 432 417 389 351 358 <0.01
HEM 264 252 254 220 225 201 458 <0.01
CEL 39.9 363 330 334 284 241 358 <0.01
LIG 6.65 873 979 101 111 122 125 <0.01
NFC 104 128 132 158 197 248 931 <0.01
DISDM 48.8 471 494 50.7 537 515 5.02  0.0945
Regression Equations
NDIA Y = 0.857744+0.056220%X R® = 94.29%
ADIA Y = 0.436333+0.048285*X R® = 94.29%
EE Y = 2.880909+0.080980*X R’ = 89.39%
NDIP Y = 22.540034+0.344125%X R® = 94.51%
ADIP Y = 12.787382+0.539158*X R® = 98.20%
NDFap Y = 69.279006-0.710463*X R® = 97.78%
ADFap Y = 46.755957-0.277882*X R® = 94.78%
HEM Y = 26.683197-0.164055*X R’ = 89.05%
CEL ¥ = 39.821852-0.390539*X R® = 94.95%
LIG Y = 7.24571440.133917%X R® = 94.95%
NFC Y = 9.28283240.544322%X R’ = 92.24%

CV = coeflicient of variation.

There was a linear increase in the content of
ether extract (p < 0.05), with the inclusion of
banana peel in elephant grass silage, estimating an
increase of 0.08% for each 1% inclusion of banana
peel (Table 3). This increase is due to the fact that
the banana peel has a higher content of ether extract
(7.12% - Table 1), when compared to the elephant
grass (1.69% - Table 1), thus providing an
improvement in the energy supply of the silages
with banana peel, since ether extract provides more
energy than carbohydrates and proteins. Although
there was an increase in the ether extract contents
with the banana peel inclusion, the values remained
below the limit of 6 to 7% recommended by the
National Research Council (NRC, 2001).

There was no influence in the crude protein
contents of the elephant grass by the addition of
dehydrated banana peel (Table 3). This fact is
associated with the banana peel presenting crude
protein content close to the value found in elephant
grass, 6.12 and 6.80% (Table 1), respectively. The
mean crude protein content of the silages was
6.55%, below the minimum required for a good
ruminal functioning (Lazzarini et al., 2013).

The levels of neutral detergent insoluble protein
(NDIP) and acid detergent insoluble protein
(ADIP) in elephant grass silage were influenced by
the addition of dehydrated banana peel (p < 0.05).
There was a linear increase for these two variables,
with increases of 0.34 and 0.54% in the NDIP and
ADIP contents, respectively, for each 1% inclusion

of the banana peel (Table 3), being explained by the
higher values of these components in banana peel
when compared to elephant grass (Table 1).

From the nutritional aspect, high levels of NDIP
and ADIP are not desirable, since NDIP has a slow
rate of ruminal degradation, compromising the
access of  microorganisms to  nitrogenous
compounds (Wang et al, 2016). However, the
ADIP, because it is composed of nitrogen associated
with lignin, tannin-protein complexes and Maillard
reaction compounds, is highly resistant to microbial

enzymes and highly indigestible along the
gastrointestinal  tract of the animals (Costa
etal., 2016).

The levels of neutral detergent fiber corrected
for ash and protein (NDFap) and acid detergent
fiber corrected for ash and protein (ADFap) were
influenced by the addition of banana peel to
elephant grass silage (Table 3). For each 1%
inclusion of banana peel to the silage, there was a
reduction of 0.74% of NDFap and 0.49% of ADFap.
This decrease can be explained by the lower levels of
NDFap (38.32% - Table 1) and ADFap (30.62% -
Table 1) in the peel of dehydrated banana in relation
to elephant grass (67.29 and 46.26% - Table 1,
respectively).

The reduction of the fibrous fraction of the
silages added with banana peels is interesting, since
forages with high NDF contents limit the dry
matter consumption by the animal, because it takes
space for a longer time in the digestive tract (Riaz,
Studekum, Clauss, & Jayanegara, 2014). According to
Van Soest (1994), NDF values greater than 60%
correlate negatively with dry matter consumption by
ruminants. From the regression equation (Table 3),
it can be estimated that with up to 13.81% of
inclusion of banana peel to elephant grass silage, it is
possible to reach NDFap levels below 60%. In
relation to ADFap, it correlates negatively with fiber
quality, since according to Gongalves et al. (2010),
high levels of ADF difficult food degradation and
the digestion by bacteria.

As banana peel was added, there was a decreasing
linear behavior for hemicellulose and cellulose
(p < 0.05), presenting a reduction of 0.16 and 0.39%
for each 1% inclusion of the banana peel,
respectively (Table 3).

The fibrous carbohydrates are potentially
degradable fractions during the ensiling process and,
at low concentrations of soluble carbohydrates in
tropical grasses, microorganisms can use fibrous
carbohydrates, especially hemicellulose, as an
alternative substrate for the fermentation of silage
(Arroquy, Cornacchione, Colombatto, & Kunst Jr.,
2014). Since the banana peel presents a high content
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of soluble carbohydrates (Emaga et al., 2007), the
reduction of hemicellulose and cellulose in the
present study can be related to the lower content of
these compounds in the banana peel in relation to
the elephant grass (Table 1).

It was observed an increasing linear effect for
lignin (p < 0.05), presenting an increase of 0.13%
for each 1% of banana peel added to the silage, with
estimated values ranging from 7.24 to 12.26%, in the
silage exclusively from elephant grass and in the
silage with 25% of banana peel, respectively
(Table 3). The increase in the amount of lignin can
be explained by the higher contents of this
compound in the banana peel (13.35% - Table 1) in
relation to elephant grass (9.01% - Table 1).

There was an increasing linear behavior for the
non-fibrous carbohydrate content (p < 0.05),
showing an increase of 0.54% for each 1% addition
of dehydrated banana peel to elephant grass silage
(Table 3). The estimated value of non-fibrous
carbohydrates was 11.06% in the silage exclusively
from elephant grass, increasing to 25.20% at the
highest inclusion level of banana peel evaluated.
This result can be explained by the high levels of
pectin  (Mohapatra et al, 2010) and soluble
carbohydrates (Emaga et al., 2007) present in banana
peel compared to elephant grass, thus justifying the
higher levels of non-fibrous carbohydrates in silages
with banana peel.

The in situ digestibility of the dry matter was not
influenced by the inclusion of banana peel in the
silage (p > 0.05). Probably because the increase in
the non-fibrous carbohydrate content concomitantly
with the elevation of the lignin contents, in the
silages with banana peel, has generated a balance in
the dry matter digestibility.

Conclusion

The addition of dehydrated banana peel in
elephant grass silage reduces the losses of the
fermentation process, with more consistent results
at the 25% inclusion level, however, it reduces the
nutritional value of the silage due to fibrous and
protein quality.
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