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A B S T R A C T

The objective of this research was to determine the most effective treatments molasses, 
cassava meal, and their combination on dry matter (DM), organic matter (OM), pH, and 
organoleptic characteristics of cocoa pod husk silage. The study was conducted from 
June to July 2025 at the Laboratory of Animal Nutrition and Feed, Department of Animal 
Science, Faculty of Agriculture, University of Lampung. Cocoa pod husk was ensiled 
using four treatments with three replications: T0 (control), T1 (10% molasses), T2 (10% 
cassava meal), and T3 (5% molasses + 5% cassava meal). Data were analyzed using 
analysis of variance (ANOVA), followed by the least significant difference (LSD) test. 
The results showed that treatments significantly affected DM and OM, with the highest 
values observed in T2 (20.99% DM and 18.84% OM). Silage pH ranged from 4.28 to 5.20, 
and T1 produced the lowest pH, indicating more favorable fermentation. Organoleptic 
traits were not significantly affected, and all silages remained acceptable in sensory 
quality. In conclusion, molasses and cassava meal improve the chemical quality of cocoa 
pod husk silage without altering its sensory properties, suggesting their potential as 
effective additives to enhance the use of agricultural by-products as ruminant feed.

INTRODUCTION

The increased provision of alternative feed 
sources for ruminants, particularly as sources of 
fiber and energy, is essential due to the limited 
availability of forage. One potential solution 
to this issue is the utilization of agricultural 
waste, which holds promise as a substitute for 
conventional feed. Cocoa pod husks, in particular, 
present significant potential as an alternative 
feed resource for ruminants. Cocoa (Theobroma 
cacao L.) is one of Indonesia’s leading plantation 
commodities, with a very high production 
volume. While the economically valuable part of 
the cocoa plant is the bean, the pod husk often 
discarded as waste during bean processing 
remains underutilized. If not managed properly, 
cocoa pod husks can cause environmental 

pollution, as their use is still very limited and 
they are often disposed of without further 
application (Erika, 2013). According to data from 
Statistics Indonesia and the International Cocoa 
Organization (ICCO), Indonesia ranked seventh 
among the world's largest cocoa producers 
in 2022, with a production of 650.6 tons. The 
province of Lampung contributed 7.41% of this 
total. Based on this production, cocoa pod husks 
constituting approximately 70–75% of the cocoa 
fruit account for an estimated 455.4 to 487.95 
tons of agricultural waste in 2022.

Various processing methods can be applied 
to enhance the utilization of cocoa pod husks 
while maintaining their quality and function, 
including physical, chemical, and biological 
treatments. One widely used biological method 
is the production of silage, which involves 
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fermenting the husks through microbial activity 
especially by lactic acid bacteria. Silage is a type 
of preserved animal feed produced through 
anaerobic fermentation, where the absence 
of oxygen creates a favorable environment for 
anaerobic bacteria to convert organic matter into 
simpler compounds. This process results in the 
production of lactic acid, which lowers the pH 
and helps preserve the feed (Tira et al., 2024).

Molasses serves as a primary energy source 
for microbes during fermentation. Due to its 
high sugar content, molasses is commonly 
used as a feed additive and is recognized for 
its good nutritional value (Larangahen et al., 
2016). It contains large amounts of sugars, 
amino acids, and minerals, with an acidic pH 
range (approximately 4.5 to 5.6) and sucrose 
content between 25% and 40%. As such, the 
addition of molasses during silage preparation 
can significantly enhance feed quality (Dhalika, 
2021).

In addition to molasses, the inclusion of 
cassava flour (locally known as tepung gaplek) 
can further improve the fermentation quality 
of cocoa pod husk silage. Due to its high starch 
content, cassava flour is a good carbohydrate 
source that supports microbial fermentation 
by supplying readily fermentable substrates. 
The carbohydrates in cassava flour are easily 
converted into lactic acid by fermentative 
microorganisms, which helps create an acidic 
environment that accelerates fermentation and 
inhibits the growth of undesirable microbes. 
According to Waluwandja et al. (2023), cassava 
flour serves as a viable source of water-soluble 
carbohydrates (WSC) that can promote 
fermentation during silage production. Moreover, 
cassava flour is easy to produce independently, 
ensuring its availability and simplifying the 
silage-making process for farmers who require 
accessible and effective additives.

In this study, additives were applied at 
a total inclusion level of 10% (fresh-weight 
basis) because levels around 5–10% are 
commonly used to supply sufficient fermentable 
carbohydrates for rapid pH decline in tropical 
silages. Molasses at approximately 10% has been 
reported to enhance lactic acid fermentation 
and reduce pH in Napier/elephant grass 
silage (Yunus et al., 2000) and in other forages 
(Alli et al., 1984). Cassava-derived additives 
can contribute fermentable carbohydrates 

and increase dry matter, which is beneficial 
for wet substrates and is associated with 
improved fermentation profiles in cassava-
based silages (Pongsub et al., 2022; Bakare 
et al., 2023). Therefore, we compared 10% 
molasses (T1), 10% cassava meal (T2), and a 
5%+5% combination (T3) while keeping total 
additive levels constant to evaluate the relative 
contributions of soluble sugars versus dry-
matter adjustment (Muck, 2010; Kung et al., 
2018). 

This study aims to investigate the 
effects of adding molasses, cassava flour, 
and a combination of both on the dry matter 
content, organic matter content, pH value, and 
organoleptic characteristics of cocoa pod husk 
silage.

MATERIALS AND METHODS

Research Materials
The materials used in this study included 

Trinitario cocoa pod husks obtained from Way 
Lima, Lampung. The cocoa pods selected were 
physiologically mature, typically indicated by a 
yellowish skin color, and free from small holes. 
Cassava flour was sourced from Pringsewu, while 
molasses was purchased from an agricultural 
supply store in Bandar Lampung. The equipment 
used in this research included scales, buckets, 
plastic bags, a chopping machine, and tarpaulin. 
For chemical and organoleptic analyses, tools 
such as a blender, analytical balance, porcelain 
crucibles, petri dishes, oven, furnace, desiccator, 
tongs, pH meter, labeling paper, questionnaire 
sheets, and writing instruments were utilized. 

Research Method
This study employed an experimental 

method using a Completely randomized design 
(CRD) consisting of four treatments and three 
replications, resulting in a total of 12 samples. 
The treatments were as follows:

T0: Cocoa pod silage without the addition of 
molasses and cassava flour (control);

T1: Cocoa pod silage with the addition of 
10% molasses;

T2: Cocoa pod silage with the addition of 
10% cassava flour;

T3: Cocoa pod silage with the addition of 5% 
molasses and 5% cassava flour.
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The procedure began with the preparation 
of equipment and materials for cocoa pod 
silage production. Fresh cocoa pod husks were 
chopped using a chopper machine and then sun-
dried to reduce the moisture content. For the 
control treatment, 3 kg of partially dried cocoa 
husks were packed tightly into plastic silos to 
eliminate air spaces, then placed into buckets 
and sealed.

For the molasses treatment, 3 kg of 
cocoa husks were mixed with 10% molasses 
until homogeneous, packed into plastic silos, 
compacted, and sealed in buckets. The silage was 
stored for 21 days in a shaded area away from 
direct sunlight. In the cassava flour treatment, 3 
kg of cocoa husks were mixed with 10% cassava 
flour, homogenized, and similarly packed, sealed, 
and stored. The combination treatment involved 
mixing 3 kg of cocoa husks with 5% molasses 
and 5% cassava flour, followed by the same 
silage-making process.

The parameters observed included chemical 
composition (dry matter and organic matter 
contents), pH measurement, and organoleptic 
characteristics (texture, color, and aroma). The 
data obtained were analyzed using Analysis of 
variance (ANOVA), and if significant differences 
were found, a Least significant difference (LSD) 
test was conducted for further comparison.

RESULTS AND DISCUSSION

Chemical Composition (Dry Matter and 
Organic Matter) of Cocoa Pod Husk Silage

The results of the study indicated that the 
average percentage of dry matter and organic 
matter content in cocoa pod husk silage, 
following the addition of molasses and cassava 
flour, ranged from 17.79% to 20.99% and 
14.94% to 18.84%, respectively. The mean values 
of dry matter and organic matter content in 
cocoa pod husk silage for each treatment group 
are presented in Table 1. 

The results showed that the addition 
of molasses and cassava flour had a highly 
significant effect (P<0.05) on increasing the 
dry matter and organic matter content of cocoa 
pod husk silage. Cassava flour, with its high 
dry matter content (93.80%), was effective in 
absorbing moisture, resulting in the highest dry 
matter content in treatment T2 (10% cassava 
flour). In contrast, T3 (a combination of 5% 
molasses and 5% cassava flour) showed lower 
dry matter content due to its reduced moisture 
absorption capacity. This finding is consistent 
with Desnita et al. (2015), who reported 
that the addition of cassava flour effectively 
reduces moisture content and increases dry 
matter levels due to its hygroscopic properties. 
Furthermore, the presence of complex 
carbohydrates in cassava flour supports a more 
stable fermentation process (Jasin et al., 2014). 
Although molasses is liquid in form, it contains 
simple sugars that promote rapid fermentation 
and help stabilize dry matter content. 

Treatment T2 (10% cassava meal) produced 
the highest dry matter (DM) because cassava 
meal has high DM and starch content and can 
function as an absorbent, thereby reducing 
excess moisture and potential effluent losses 
in wet ensiling materials. Cocoa pod husk is 
generally characterized by high initial moisture 
and may release leachate during ensiling, which 
helps explain why the control T0 (without 
additives) tended to show the lowest DM due to 
less favorable preservation conditions (Meza-
Sepúlveda et al., 2025). Although molasses is a 
liquid additive, its high concentration of water-
soluble carbohydrates supports rapid lactic 
acid fermentation, faster pH decline, and better 
nutrient preservation, which can improve DM 
recovery compared with untreated silage (Muck, 
2010; Kung et al., 2018). Similar improvements 
in silage quality have also been reported when 
molasses is included at levels around 10% in 
other forage/by-product silages. Therefore, 

Table 1. Effect of Treatments on the dry matter and organic matter content of cocoa pod husk silage

Parameters
Treatments

T0 T1 T2 T3
Dry matter (%) 17.79±0.74a 20.82±0.79bc 20.99±1.07c 19.76±1.33b

Organic matter (%) 14.94±0.73a 18.15±0.78bc 18.84±0.91c 17.43±1.57b
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the higher DM observed in T1–T3 relative to T0 
likely reflects a combination of added dry matter 
(particularly from cassava meal) and more 
efficient fermentation due to greater availability 
of fermentable substrates (Kung et al., 2018; 
Muck, 2010).

The addition of molasses and cassava flour 
also significantly increased the organic matter 
content. Treatment T2 (10% cassava flour) 
yielded the highest organic matter content, 
owing not only to its moisture-absorbing 
properties but also to its content of complex 
carbohydrates that promote stable fermentation. 
Organic matter content is positively correlated 
with dry matter levels and is influenced by ash 
content the higher the ash, the lower the organic 
matter. Organic matter content correlates with 
dry matter levels, and higher organic matter 
indicates better feed quality due to a greater 
concentration of nutrients. Variations in organic 
matter are related to lactic acid bacteria activity 
during the ensiling process, which utilize 
nutrients to produce organic acids (Cahyo et al., 
2015).

Treatment T2 (10% cassava flour) resulted 
in the highest organic matter content and was 
significantly different from T3, while T1 did not 
differ significantly from either T2 or T3. This 
indicates that the 10% cassava flour addition 

(T2) was more effective in maintaining organic 
matter levels compared to the combination 
treatment (T3), as cassava flour has better 
moisture absorption and provides complex 
carbohydrates that support stable fermentation. 
This is in line with the findings of Wijaya et 
al. (2025), who reported that varying levels of 
fermented rice bran significantly affected the 
organic matter content of corn stover silage. 
These results are further supported by Wachidan 
et al. (2024), who stated that the addition of 
4–6% molasses significantly improves silage 
quality by enhancing lactic acid production, 
which plays a key role in preserving organic 
matter during fermentation.

Organoleptic Evaluatiob of Cocoa Pod Husk 
Silage

The results of the organoleptic evaluation of 
cocoa pod husk silage showed that the addition 
of molasses and cassava flour yielded relatively 
favorable average scores, with color ranging 
from 3.16 to 3.79, aroma from 3.22 to 3.53, and 
texture from 3.02 to 3.11. However, statistically, 
the treatments had no significant effect (P>0.05) 
on any of the three organoleptic parameters 
assessed. The effects of molasses and cassava 
flour addition on the organoleptic values of 
cocoa pod husk silage are presented in Table 2. 

Table 2. Effect of treatments on the organoleptic properties of cocoa pod husk silage

Parameter
Treatments

Color Score Assumptions (Zakariah et al., 
2015) :

1 – 1.9: Black
2 – 2.9: Dark brown
3 – 3.9: Brown
4 – 4.9: Yellowish brown
Aroma Score Assumptions:
1 – 1.9: Rotten
2 – 2.9: Slightly acidic
3 – 3.9: Acidic
4 – 4.9: Fresh acidic

Texture Score Assumptions:
1 – 1.9: Very clumped and slimy
2 – 2.9: Moderately clumped and slimy
3 – 3.9: Slightly clumped and slightly slimy
4 – 4.9: Not clumped and not slimy

In terms of color, the addition of 10% 
molasses, 10% cassava flour, and their 5% 
combination did not significantly alter the color 
of cocoa pod husk silage. This may be attributed 
to the naturally dominant brown color of the 
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T0 T1 T2 T3
Color 3.16±0.24 3.79±0.73 3.47±0.09 3.36±0.28
Aroma 3.22±0.08 3.53±0.16 3.32±0.24 3.52±0.09
Texture 3.02±0.16 3.10±0.15 3.11±0.14 3.02±0.17
Note: Different superscript letters indicate a statistically significant difference (P<0.05)
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cocoa husk, making it difficult for panelists to 
detect visual differences among treatments. This 
assessment aligns with the findings of Zakariah 
et al. (2015), who stated that high-quality silage 
should maintain a color similar to its original 
material, and is further supported by Buhi et 
al. (2023), who described good silage color as 
ranging from brown to yellowish, accompanied 
by a characteristic acidic fermentation aroma.

Regarding aroma, no significant differences 
were observed among treatments. This 
outcome is likely due to relatively homogeneous 
fermentation processes across all treatments. 
Although molasses and cassava flour serve as 
substrates for microbial activity, their addition 
did not produce discernible differences in aroma 
intensity. These results are consistent with 
the study by Buhi et al. (2023), which noted 
that good silage typically has a sweet-sour 
aroma, although this may vary depending on 
the uniformity and stability of the fermentation 
process.

Similarly, the addition of molasses and 
cassava flour did not significantly affect the 
texture of cocoa pod husk silage. The texture 
scores remained within an acceptable range 
(above score 3), indicating no signs of spoilage 
such as severe clumping or excessive sliminess. 
The lack of significant differences may be 
attributed to relatively stable moisture content 
and the 21-day fermentation period, which 
allowed for the development of a uniform 
texture. These findings are in line with those of 
Landupari et al. (2020), who reported that the 
addition of 0–6% molasses did not significantly 
influence the texture of elephant grass silage. 
Furthermore, David et al. (2021) stated that a 
sufficiently long fermentation period contributes 
to a more homogeneous silage texture due to the 
stabilization of plant structure.

Although the treatments did not result 
in significant differences in organoleptic 
parameters, the overall findings indicate that 
the addition of molasses and cassava flour 
still provided acceptable visual and textural 
qualities in the silage. This is supported by Ali 
et al. (2022), who emphasized that good-quality 
silage is characterized by a fresh, soft, and 
non-clumped texture, features that remained 
consistent across all treatments in the present 
study.

pH Value of Cocoa Pod husk Silage
The results showed that the average pH 

values of cocoa pod husk silage, following the 
addition of molasses and cassava flour, ranged 
from 4.28 to 5.20. The mean pH values for each 
treatment are presented in Figure 1.

The pH measurement of cocoa pod husk 
silage (Figure 1) demonstrated that the 
application of additives had a clear effect 
on the fermentation process. The control 
treatment (T0) exhibited the highest pH value, 
approximately 5.3, indicating suboptimal 
fermentation due to the limited formation of 
organic acids. Silage without the addition of 
molasses and cassava flour resulted in the 
highest pH (5.20), likely due to the fermentation 
process relying solely on the natural sugar 
content present in the cocoa pod husk. This 
finding is supported by Marhaeniyanto et 
al. (2022), who reported that the ensiling 
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Figure 1. Bar plot of pH values of cocoa pod husk 
silage under each treatment.

Moreover, a study by (Chaudhary et al., 
2021; Marhaeniyanto et al., 2022), which utilized 
agro-industrial waste to produce pomegranate 
peel silage, also demonstrated that organoleptic 
characteristics such as color and aroma are 
primarily influenced by the base material and 
fermentation conditions, rather than solely by 
additive use. This further supports the notion 
that the intrinsic characteristics of the feed 
material play a dominant role in determining the 
visual quality and aroma of silage.
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of elephant grass without additives led to 
suboptimal lactic and acetic acid production, 
as nutrient availability for acid formation was 
limited to that provided by the silage material 
itself.

Conversely, treatment T1 resulted in the 
lowest pH value, approximately 4.3, indicating a 
more rapid pH decline and higher fermentation 
efficiency. Treatments T2 and T3 showed pH 
values in the range of 4.6–4.7, although the 
acidity reduction was still less pronounced 
than in T1. The success of T1 in lowering pH is 
consistent with the optimal range (3.8–4.2) for 
achieving stable, high-quality silage, as also 
reported by Azizah et al. (2020) who noted that a 
desirable pH range lies between 4.2 and 4.5, the 
addition of molasses and table sugar at varying 
levels significantly affected (P<0.05) the pH of 
elephant grass silage.

Herawati et al. (2017) emphasized that 
for the ensiling process to proceed rapidly 
and effectively, the inclusion of additives 
such as molasses rich in readily fermentable 
carbohydrates is essential. These carbohydrates 
accelerate lactic acid production, which is critical 
for creating anaerobic conditions and reducing 
silage pH to optimal levels. Zakariah et al. (2015) 
also noted that carbohydrates from cassava flour 
can stimulate lactic acid production by lactic acid 
bacteria (LAB), effectively lowering silage pH. 
Similarly, Jasin et al. (2014) stated that cassava 
flour contains high levels of carbohydrates that 
serve as an energy source for LAB, ultimately 
enhancing lactic acid formation, accelerating pH 
reduction, and improving silage quality.

Overall, the comparison of pH values across 
treatments revealed that the combination of 
molasses and cassava flour (T1) was the most 
effective in creating an acidic environment 
conducive to the fermentation of cocoa pod husk 
silage, in line with the characteristics of high-
quality silage. Molasses and cassava flour play 
a key role in supplying soluble carbohydrates 
that support fermentative microbial activity, 
enhance lactic acid production, and reduce pH 
toward the ideal range for quality preservation. 
This strategy offers a promising approach for 
optimizing the use of agricultural by-products 
such as cocoa pod husks into nutritious and 
shelf-stable livestock feed.

CONCLUSIONS

Adding molasses, cassava flour, or their 
combination to cocoa pod husk silage affected 
chemical composition and pH but did not 
significantly change organoleptic traits. The 10% 
cassava flour treatment produced the highest dry 
matter (20.99%) and organic matter (18.84%), 
while 10% molasses resulted in the lowest pH 
(4.28), indicating better fermentation conditions. 
Color, aroma, and texture remained acceptable 
across all treatments. Overall, molasses and 
cassava flour improve the chemical quality of 
cocoa pod husk silage without compromising 
sensory quality, supporting its potential as an 
alternative ruminant feed from agricultural 
by-products.

ACKNOWLEDGMENTS

REFERENCES

Azizah, N. H., Ayuningsih, B., & Susilawati, I. 
(2020). Pengaruh penggunaan dedak 
fermentasi terhadap kandungan bahan 

Jurnal Ilmu Peternakan Terapan.  October 2026, 10 (1): 12-19	 Anggi Derma Tungga Dewi et al.

The authors would like to express their 
sincere gratitude to the DIPA BLU Universitas 
Lampung 2025 for the financial support 
provided for this research through the Basic 
Research scheme, under Contract No. 635/
UN26.21/PN/2025 dated June 2, 2025. This 
support has been invaluable in facilitating the 
research activities, from the planning stage to the 
publication of this article.

Ali, N., Suhartina, S., & Irma, S. S. (2022). Uji 
organoleptik silase komplit di Desa 
Bala Kecamatan Balanipa Kabupaten 
Polewali Mandar. Madu Ranch: Jurnal 
Ilmu Peternakan dan Ilmu Agribisnis, 7(1). 
https://doi.org/10.53712/maduranch.
v7i1.1419

Alli, I., Fairbairn, R., Noroozi, E., & Baker, B. E. 
(1984). The effects of molasses on the 
fermentation of chopped whole-plant 
leucaena. Journal of the Science of Food and 
Agriculture, 35(3), 285–289. https://doi.
org/10.1002/jsfa.2740350307



18    

BPS-Statistics Indonesia. (2023). Indonesian 
cocoa statistics 2022. https://www.bps.
go. id/en/publicat ion/2023/11/30/
ef4419ba62e6ec7d4490218e/indonesian-
cocoa-statistics-2022.html

Dhalika, T. (2021). Pengaruh penambahan 
molases pada proses ensilase terhadap 
kualitas silase jerami ubi jalar (Ipomoea 
batatas). Jurnal Ilmu Ternak Universitas 

International Cocoa Organization. (2016). 
Statistics. Retrieved January 29, 2026, from 
https://www.icco.org/statistics/

Jurnal Ilmu Peternakan Terapan.  October 2026, 10 (1): 12-19	 Anggi Derma Tungga Dewi et al.

kering dan bahan organik silase rumput 
gajah (Pennisetum purpureum). Jurnal 
Sumber Daya Hewan, 1(1), 9–13. https://
doi.org/10.24198/jsdh.v1i1.31391

Padjadjaran, 21(1), 33-39. https://doi.
org/10.24198/jit.v21i1.33105

Erika, C. (2013). Ekstraksi pektin dari kulit 
kakao (Theobroma cacao L.) menggunakan 
amonium oksalat. Jurnal Teknologi dan 
Industri Pertanian Indonesia, 5(2), 1-6. 
https://doi.org/10.17969/JTIPI.V5I2.1001

Bakare, A. G., Zindove, T. J., Bhavna, A., Devi, 
A., Takayawa, S. L., Sharma, A. C., & Iji, P. 
A. (2023). Lactobacillus buchneri and 
molasses can alter the physicochemical 
properties of cassava leaf silage. Heliyon, 
9(11), e22141. https://doi.org/10.1016/j.
heliyon.2023.e22141

Herawati, E., & Royani, M. (2017). Kualitas silase 
daun gamal dengan penambahan molasses 
sebagai zat aditif. Indonesian Journal of 
Applied Sciences, 7(2), 29-32. https://doi.
org/10.24198/ijas.v7i2.13737

Jasin, I., & Sugiyono, D. (2014). Pengaruh 
penambahan tepung gaplek dan 
isolat bakteri asam laktat dari cairan 
rumen sapi PO terhadap kualitas silase 
rumput gajah (Pennisetum purpureum). 
Jurnal Peternakan Indonesia, 16(2), 
96-103. https://doi.org/10.25077/
jpi.16.2.96-103.2014

Buhi, R. R. H., Sahara, L. O., Sayuti, M., Rachman, 
A. B., & Syahrudin, S. (2023). Kualitas 
fisik silase pakan komplit dengan taraf 
jerami sorgum (Sorghum bicolor (L.) 
Moench) yang berbeda. Gorontalo Journal 
of Equatorial Animals, 2, 66–75. https://
ejurnal.ung.ac.id/index.php/gijea/article/
view/20842 

Kung, L., Jr., Shaver, R. D., Grant, R. J., & Schmidt, 
R. J. (2018). Silage review: Interpretation 
of chemical, microbial, and organoleptic 
components of silages. Journal of Dairy 
Science, 101(5), 4020–4033. https://doi.
org/10.3168/jds.2017-13909

Kuncoro, D. C., & Fathul, F. (2015). The effect 
of starter addition in feed silage from 
agriculture waste to crude protein, dry 
matter, organic matter and ash content. 
Jurnal Ilmiah Peternakan Terpadu, 3(4), 
234-238. https://jurnal.fp.unila.ac.id/
index.php/JIPT/article/view/1104 

David, L. A., Bagau, B., & Telleng, M. M. (2021). 
Pengaruh lama pemeraman berbeda 
terhadap kualitas fisik dan pH silase 
sorgum varietas samurai 2 ratun ke satu. 
Zootec, 41(2), 464-471. https://doi.
org/10.35792/zot.41.2.2021.36739

Landupari, B. S., Foekh, A. N., & Utami, K. B. 
(2020). Silase rumput gajah odot dengan 
penambahan berbagai dosis molasses. 
Jurnal Peternakan Indonesia, 22(2), 
249–253. https://doi.org/10.25077/
jpi.22.2.249-253.2020

Larangahen, A., Bagau, B., Imbar, M. R., & 
Liwe, H. (2017). Pengaruh penambahan 
molases terhadap kualitas fisik dan 
kimia silase kulit pisang sepatu (Musa 
paradisiaca formatypica). Zootec, 37(1), 
156-166. https://doi.org/10.35792/
zot.37.1.2017.14419

Desnita, D., Widodo, Y., & Tantalo, S. (2015). 
Pengaruh penambahan tepung gaplek 
dengan level yang berbeda terhadap 
kadar bahan kering dan kadar bahan 
organik silase limbah sayuran. Jurnal 
Ilmiah Peternakan Terpadu, 3(3), 140-144. 
https://doi.org/10.23960/jipt.v3i3.839

Marhaeniyanto, E., Marawali, S. S., & Rinanti, 
R. F. (2022). Penggunaan EM4 dan 
aditif berbeda pada silase rumput gajah 

Chaudhary, A., Hussain, Z., Aihetasham, A., El-
Sharnouby, M., Abdul Rehman, R., Azmat 
Ullah Khan, M., Zahra, S., Saleem, A., Azhar, 
S., Alhazmi, A., El Askary, A., Sayed, S., 
El Enshasy, H. A., Hanapi, S. Z., & Qamer, 
S. (2021). Pomegranate peels waste 
hydrolyzate optimization by response 
surface methodology for bioethanol 
production. Saudi Journal of Biological 
Sciences, 28(9), 4867–4875. https://doi.
org/10.1016/j.sjbs.2021.06.081



19

Tira, H., Widianti, L. A., Hadi, L. M. K., Rohman, J. 
P., Aisyah, N. P., Anugrah, F. R., Alyanda, C., 
Putri, M. A. S., Lestari, S. I., Nita, E. Y. L., & 
Indriani, N. (2024). Sosialisasi pembuatan 
pakan silase di Desa Kuripan Timur, 
Kecamatan Kuripan, Kabupaten Lombok 

Jurnal Ilmu Peternakan Terapan.  Otober 2026, 10 (1): 12-19	 Anggi Derma Tungga Dewi et al.

(Pennisetum purpureum). Jurnal Ilmiah 
Fillia Cendekia, 7(2), 83. https://doi.
org/10.32503/fillia.v7i2.2375 

Barat. Jurnal Bakti Nusa, 5(1), 34–38. 
https://doi.org/10.29303/baktinusa.
v5i1.127

Meza-Sepúlveda, D. C., Hernandez-Urrea, 
C., & Valencia-Sanchez, H. (2025). 
Thermochemical characterization of 
cellulose extracted from the cocoa pod 
husk of Theobroma cacao L. Industrial 
Crops and Products, 226, 120579. 
Retrieved from https://doi.org/10.1016/j.
indcrop.2025.120579  

Wachidan, M. W., Nainggolan, N. I. V., & Setyadi, 
T. (2024). Pelatihan pembuatan silase 
rumput gajah dan tebon jagung dalam 
peningkatan ketersediaan pakan ternak di 
musim kemarau Desa Kemiri Kabupaten 
Pasuruan. Jurnal Pengabdian kepada 
Masyarakat, 4, 160–169. https://doi.
org/10.36378/bhakti_nagori.v4i2.3917

Muck, R. E. (2010). Silage microbiology 
and its control through additives. 
Revista Brasileira de Zootecnia, 39, 
183–191. https://doi.org/10.1590/
S1516-35982010001300021

Waluwandja, Y., Anjali, R., Paulini., Astuti, M. H., 
Wibowo, S., Rumbang, N., & Dwijayanti, R. 
S. (2023). Quality of kepok banana peel 
silage with the addition of cassava meal. 
Jurnal Ilmiah Ilmu-Ilmu Peternakan, 26, 
1–10. https://doi.org/10.22437/jiiip.
v26i1.23952 

Pongsub, S., Suntara, C., Khota, W., Boontiam, W., 
& Cherdthong, A. (2022). The chemical 
composition, fermentation end-product 
of silage, and aerobic stability of cassava 
pulp fermented with Lactobacillus casei 
TH14 and additives. Veterinary Sciences, 
9(11), 617. https://doi.org/10.3390/
vetsci9110617

Wijaya, R., Budiman, A., & Mayasari, N. 
(2025). Pengaruh lama fermentasi pada 
penggunaan dedak fermentasi terhadap 
kandungan bahan kering dan bahan 
organik silase tebon jagung (Zea mays). 
Jurnal Sumber Daya Hewan, 5(2), 31–34. 
https://doi.org/10.24198/jsdh.v5i2.46533Tasry, H. A., Muhtarudin, M., Farda, F. T., Erwanto, 

E., & Tantalo, S. (2022). Pengaruh 
pemberian molases dan bungkil kelapa 
sawit terhadap serat kasar, protein kasar, 
dan bahan kering silase kulit pisang 
kepok (Musa paradisiaca formatypica). 
Jurnal Riset dan Inovasi Peternakan, 6(4), 
430–435. https://doi.org/10.23960/
jrip.2022.6.4.430-435

Yunus, M., Ohba, N., Shimojo, M., Furuse, M., & 
Masuda, Y. (2000). Effects of adding urea 
and molasses on Napiergrass silage quality. 
Asian-Australasian Journal of Animal 
Sciences, 13(11), 1542–1547. https://doi.
org/10.5713/ajas.2000.1542

Zakariah, M. A., Utomo, R., & Bachruddin, 
Z. (2015). Pengaruh inokulum 
campuran Lactobacillus plantarum dan 
Saccharomyces cerevisiae terhadap 
kualitas organoleptik, fisik, dan kimia 
silase kulit buah kakao. Buletin Peternakan, 
39(1), 1-8. https://doi.org/10.21059/
buletinpeternak.v39i1.6152


