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ABSTRACT

The waste of peel coffee was potential to be used as feed animal because it is rich in nutritional quality for
livestock needs. The Purpose of this study consist of: 1) Developing biotechnology and innovation of feed made
from coffee peel waste as an alternative feed to support agro-industry, 2) Utilization of appropriate local raw
material innovations as quality feed animal to increasing the nutritional value, growth and production of
livestock; 3) Reduce the cost of forage substitution feed production using coffee rind as feed
animal.Observation and collection of quality coffee peel waste, 2) Preparation and manufacture of fermenters,
3) Processing and manufacturing of fermented coffee peel waste feed additives, 4) Analysis of the nutritional
quality of coffee peel waste using several fermenters. The results of the study using mixed coffee peel + local
microrganism of the tempeh yeast is very significant and has a high nutrient content, much higher than other
fermenters when viewed from dry matter 88.1%, crude protein 27.20%, crude fat 16.90%, Total Digestible
Nutrient (TDN) 72.50%, and Crude Fiber decreased by 15.60%. The results of the study using coffee peel waste
were alternative to the feed animal to support agro-industry it can be concluded fermenters using mixed coffee
peel + local microorganism tempeh yeast have a high content when viewed from dry matter 88.1%, Crude
Protein 27.20 %, Crude Fat 16.90%, TDN 72.50%, and Crude Fiber decreased by 15.60%.
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INTRODUCTION

The efforts to reduce production costs is
to minimize the need for feed costs, so that
farmers can benefit from livestock business.
One way to meet the availability of feed
ingredients in quality and quantity is to use
and utilize agricultural waste (Huntington et
al.,2018). The use of agricultural waste that is
just thrown away, if studied has the potential
to be used as animal feed because it is rich in
nutritional quality for livestock needs, both for
basic living needs and production
(Huuskonen et al., 2014). Efforts to reduce 70%
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of production costs are to minimize the need
for feed production costs, so that farmers can
benefit from livestock business. One way to
meet the availability of feed ingredients in
quality and quantity is to utilize agricultural
waste, one of which is coffee husk waste. The
utilization of coffee peel waste, when
examined from its nutritional quality, has the
potential to be used as animal feed, because it
is rich in nutrients so that it can meet basic
living needs and livestock production (Indah
et al., 2020).
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Coffee peel waste that is just thrown
away can be wused appropiatelly and
optimally, so that cheap, quality feed is
obtained, able to increased farmer income,
support efforts to increase livestock
population and productivity, and open up
business opportunities for example processed
into finished feed products, and reduce
environmental  pollution, caused by
uncontrolled/abundant production of coffee
rind waste will have the impact of becoming
waste if it is not processed properly (Yulianto
and Xuan, 2018).

The purpose of processing coffee peel
waste for feed animal with fermentation
biotechnology is as a complementary
feed/feed additive that is used as a source of
vitamins, minerals and antibiotics, as well as
being able to improve nutritional quality
(Yulianto et al., 2022). The function of the feed
additive is to add vitamins, minerals and
antibiotics to the ration, maintain and
maintain the health of the livestock body
against disease attacks and the effects of stress,
stimulate body growth and increase appetite,
and increase meat production (Yulianto et al.,
2016). Improving community welfare is a
development success for the government,
which requires the expertise of regional
managers, especially agricultural develop-
ment planning in accordance with the
potential of regional resources and the use of
coffee peel wastebiotechnology as alternative
feed animal to support a comprehensive agro-
industry (Spore et al., 2019).

The purpose of processing coffee peel
waste for feed animal with fermentation
biotechnology is as a complementary feed
additive that is used as a source of vitamins,
minerals and antibiotics, as well as being able
to improve nutritional quality (Yulianto et al.,
2022). The function of the feed additive is to
add needs vitamins, minerals and antibiotics
to the ration maintain and health of the
livestock, body against disease attacks and the
effects of stress, stimulate body growth
increase appetite, and increase meat
production (Yulianto et al., 2016).

The strategy as a regulator and
facilitator of regional development is to make
policy coverage in planning activities in the
agricultural sector, especially in processing
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agricultural waste into productive products,
and being able to support the
agricultural/livestock sector in a sustainable
manner and intensive in processing
agricultural waste (Ditjennak, 2010).

Generally, the purpose of this research
is to obtain the benefits of biotechnology
related to the utilization of coffee husk waste
as an alternative animal feed to support the
agro-industry (Yulianto et al., 2017). Based on
the description of the background and the
formulation of the research problem, the
objectives of the research to be carried out are
as follows: (1). To find the fermented coffee
peel with high nutrition as a stakeholder for
biotechnology innovation, the implications of
biotechnology, and the efficiency of using
animal feed formulas; (2). Finding local raw
materials for coffee skin as animal feed in
quality and quantity in increasing nutritional
value, increasing digestibility, growth and
livestock production; (3). Finding ration
formulations to reduce feed costs by utilizing
fermented feed additives and efficient use of
feed; (4). Finding optimal research results in
the use of fermenters in improving the
nutritional quality of coffee skins as animal
feed that is more innovative.

LITERATURE REVIEW

Coffee Peel Waste

Totally in this study used 200 kg dried
of peel coffee. Chemically, it contains organic
materials, namely oxygen (O), carbon (C), and
hydrogen (H) which are formed in resin
compounds (45%), hemi-cellulose (25%), ash
(0.5%), cellulose (45%), and lignin (2%). In
addition, the content of crushed coffee peel is
0.39% Mg; 0.53% Ca; 2.04% K; and 1.88% N
(Pamungkas et. al., 2011).

One of the feed ingredients that have
the potential for small and large ruminants is
coffee peel waste. Proximate analysis results
Cruch, (1989) states that the nutrients
contained in the peel coffe of non-fermented is
8.49% Crude Protein (CP). However, coffee
rind with wet conditions should not be given
directly to livestock, because there is a high
water content that can be easily damaged and
is not liked by livestock. Non-fermented coffee
rind is not only high in tannins and crude
fiber, but also high in caffeine and lignin so
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that if consumed in large quantities it will
cause digestive disturbances in livestock.
Fermentation technology is a method that can
be used to minimize these factors by
processing the skin of the coffee fruit before
being given to livestock (Efendi et. al., 2014).

Fermentation

Fermentation is a feed change
technology that can meet the nutritional
content (protein and energy) and can reduce
crude fiber, and is preferred by livestock
because of the aromaticity of fermented
products. Umiyasih and Anggraeny (2005)
mentioned that by fermentation and reducing
particles is believed to reduce crude fiber and
TDN and increase protein content, so as to
improve the nutritional quality of coffee
husks. Fermentation has several benefits,
namely increasing protein content,
digestibility and palatability, and being able to
reduce tannin and crude fiber content. One of
the factors that influence consumption is the
palatability of the type of feed given (livestock
preference level). Cattle like fermented coffee
pods, probably because cows the smell of
fermented coffee (Efendi et. al., 2014).

Local Microorganisms

Local Microorganisms are materials
that available in the environment and have the
ability to break down organic matter because
they contain degrading microorganisms
(Yulianto et al., 2022). Local microorgnisme
candidates that can be used include tempeh
yeast and rumen contents, because these
materials contain microorganisms, especially
bacteria and fungi that can break down
organic matter. Based on this potential, it is
necessary to conduct basic research to
determine the potential of tempeh yeast and
rumen contents (Firdaus et. al., 2014).
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METHODS

This study wused an experimental
method of Completely Randomized Design
(CRD) with 3 replications for each treatment
(Stell and Torrie, 1985). The data obtained
were analyzed using analysis of diversity, and
differences between treatments were tested
using Duncans Multiple Range Test (DMRT).
Method of this study consist of some steps:
Biotechnology procedure for collect coffee
peel waste, fermentation process using a
formulation consisting of rice washing water
3% of the total coffee peel waste material + 960
kg = 28.8 Liters; palm sugar 2% =19.2 kg; EM4
1% = 9.6 Liters; Minerals 3% = 28.8 kg; tempeh
yeast dose of 3% = 28.8 kg; 5% tempeh yeast =
48 kg presented in Table 1. All ingredients are
mixed until homogeneous then put into a
plastic drum for 5 days for the fermentation
process. Each inoculant substrate was added
with a fermenter to test its activity and
nutritional quality.

Collect data based on research
variables using different fermenters. The
variables studied consisted of Dry Matter (%),
Crude Protein (%), Crude Fat (%), Crude Fiber
(%), Extract Material Without Nitrogen (%),
and Total Digestible Nutrient (%) of the
nutritional quality of fermented coffee husk
waste using several different fermenters:

1. Red Coffee Peel + Local Microorganisms
Yakult (RCPMYa). Mixed Coffee Peel +
Local Microorganisms Yakult (MCPMYa)

2. Red Coffee Peel + Local Microorganisms
Yeast (RCPMYe). Mixed Coffee Peel +
Local Microorganisms Yeast (MCPMYe)

3. Red Coffee Peel + Local Microorganisms
Coffee (RCPMC). Mixed coffee peel + Local
Microorganisms Coffee (MCPMC)

4. Red Control Coffee Peel (RCCP). Mix
Control Coffee Peel (MCCP)

Table 1. Number of Use of Composition Material for Feed Additive Peel Waste of Coffee

fermented as feed cattle

Materials Total Ingredients
Coffee skin waste 960 kg

Rice wash 3% 28,8 liter

Aren Sugar 2% 19,2 kg

EM4 1% 9,6 liter

Mineral 3% 28,8 kg

Tempeh Yeast 3% 28,8 kg

Tempeh Yeas 5% 48 kg

Total 270 kg
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RESULTS AND DISCUSSION
Dry Matter (%)

The dry matter content of several
fermenters in fermented coffee husk waste

was the lowest at 86.80% (control mixed coffee
husk), and the highest was 89.60% (red coffee
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husk + local microorganism tempeh yeast).
The results of the analysis of the diversity of
several fermenters different little letters a, b
and c were indicate significant different (P
<0.01). Dry matter content of fermented coffee
peel waste presented in Figure 1.

[ Ory Matter (%))

RCPMC  MCPMC RCCP MCCP

Dry Matter (%)
Figure 1. Dry matter content of fermented coffee peel waste

The high content of dry matter in the
red coffee skin fermenter + local
microorganism tempeh yeast is due to the fact
that it has a fairly low crude fiber compared to
other fermenters so that it is more easily
degraded by  microbes during the
fermentation process. In accordance with the
opinion that low crude fiber results in
increased digestibility and dry matter
coefficients, so that the fermenter is able to
degrade plant cell wall components
hemicellulose and lignin (Yulianto et al., 2017).
Thus, the addition of red coffee skin fermenter
+ local microorganism tempeh yeast was able

304

RCPMYa MCPMYa RCPMYe MCPMYe

27.2c  27.2¢C

to increase the dry matter content by 89.60%,
and decrease crude fiber by 11.40%.

Crude Protein (%)

From the results of each fermenter
treatment, the lowest crude protein value was
8.7% (coffee peel mixed with control), and the
highest crude protein was 27.2 % (red coffee
husk + tempe yeast). The results of the
analysis diversity several fermenters different
little letters a, b and c were indicate significant
different (P <0.01) on the nutritional content of
the crude protein of livestock rationson of each
treatment of fermented coffee husk as feed
animal, which can be seen in Figure 2.

I Crude Protein (%)

10.3a 10.3a

RCPMC  MCPMC RCCP MCCP

Crude Protein (%)

Figure 2. Crude protein content of fermented coffee peel waste
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The high content crude protein of the
RCPMYe were 27. 2% in the red coffee skin
fermenter + local microorganism tempeh
yeast is compared to other fermenters so that
it is more easily degraded by microbes during
the fermentation process. Microbes during the
fermentation process are able to degrade the
crude protein of feed fermentable, so that it
can be used for microbial protein needs. In
accordance with the opinion Yulianto et al.,
(2022) stated that the degradation of feed
protein is determined by the ability of
microbes.

RCPMYa MCPMYa RCPMYe MCPMYe
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Crude Fat (%)

Crude fat is the main constituent of
animals and is an important source of stored
energy. Crude fat serves as a high-density
energy source. The crude fat content of this
study ranged from 0.8% (coffee peel mixed,
control), to 6.9% (mixed coffee peel + local
microorganism tempeh yeast). The results of
the analysis of variance showed that the
treatment had a significant effect (P<0.05) on
the crude fat content of each treatment
fermented coffee peel as feed animal
presented in Figure 3.

(I Crude Lipid (%)|

RCPMC  MCPMC RCCP MCCP

Crude Lipid (%)

Figure 3. Crude lipid content of fermented coffee peel waste

The high crude fat content of mixed
coffee peel + local microorganism tempeh-
yeast were 6.9% because the fermentation
process  using  local  microorganism
tempehyeast on the coffee peel waste is more
optimal in increasing crude fat when
compared to other fermenters. According to
Van Soest et., (1991) states that during the
fermentation process the fermenter could
work optimally when the substrate and
microbes used adapt to the media, so that it
can improve nutritional quality and can be
used during the fermentation process.

Crude fat changes with differences in
physical form, feed composition, level and
frequency of feeding and processing is
obtained from the hydrolysis of fat by lipolytic
bacteria into fatty acids and glycerol, then the
glycerol is further fermented into acetate,
butyrate, and valerate (Yulianto and Xuan,

2017). As reported by Satter and Slyter, (1974)
that the crude fat content of a feed ingredient
reflects its level of fermentability. The higher
the level of fermentability of a feed ingredient,
and nutrient content.

Crude Fiber (%)

Crude fiber is the main food for
microorganisms which will be converted into
Volatile Fatty Acids (VFA) as an energy source
for ruminants. The results showed that the
crude fiber content of fermented coffee peel
waste for feed animal ranged from 11.4% (red
coffee peel waste + MOL yeast) to 34.2%
(control mixed coffee peel). The results of the
analysis of the diversity of several fermenters
different letters a, b and ¢ were indicate
significant different (P<0.01) each treatment
nutritional content crude fiber of livestock
rations each treatment fermented coffee husk
as feed animal, which can be seen in Figure 4.
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[ Crude Fiber (%)|
34.2d  aagp

RCPMC  MCPMC RCCP MCCP

Crude Fiber (%)

Figure 4. Crude fiber content of fermented coffee peel waste

The highest crude fiber content of 34.2%
in the control mixed coffee peel was due to the
low crude fiber from the control mixed coffee
peel waste when compared to other
fermenters. On the other hand, the low crude
fiber 11.4% (in red coffee peel + local
microorganism tempeh yeast) was due to the
high 89.6% dry matter (in red coffee peel +
local microorganism tempeh yeast).

According to Yulianto et al., (2018) the
high dry matter content in the red coffee peel
fermenter + local microorganism tempeh
yeast because it has a fairly low crude fiber
compared to other fermenters. The low crude
fiber resulted in an increase in the digestibility
coefficient and dry matter, so that the
fermenter was able to degrade plant cell wall
components  hemicellulose and lignin
(Yulianto et al., 2021). Thus, the addition of red
coffee peel fermenter + local microorganism
tempeh yeast was able to increase the dry

70 -

RCPMYa MCPMYa RCPMYe MCPMYe

matter content were 89.60%, and reduce crude
fiber by 11.40%. (Cruch, 1989) stated that
microorganisms in the fermentation process of
ruminant feed ingredients can produce quite a
lot of cellulase enzymes, so that they are able
to remodel and degrade crude fiber to a lower
level compared to other fermenters.

Nitrogen Free Extract Material (%)

The results showed that the Nitrogen
Free  Extract =~ Material content  of
fermentedcoffee peel waste for feed animal
ranged from 36.7% (mixed coffee peel + MOL
yeast) to 60.2% (mixed coffee peel + MOL
Yakult). The results of the analysis diversity
several fermenters different little letters a, b
and c were indicate significant different
(P<0.01) of the content Nitrogen Free Extract
livestock rationson of each treatment
fermented coffee husk as feed animal, which
can be seen in Figure 5.

Il Nitrogen Free Extract Material (%)

51.2b 51.3b

RCPMC  MCPMC RCCP MCCP

Nitrogen Free Extract Material (%)

Figure 5. Nitrogen Free Extract Material content of fermented coffee peel waste
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The highest Nitrogen Free Extract
Material content of 60.2% in mixed coffee peel
+ local microorganism of Yakult is due to dry
matter (89.3%), and crude fiber (25.6%) from
local microorganism Yakult mixed coffee peel
waste is higher than other fermenters, so the
effectiveness of mixed coffee peel + yeast has
an impact on the content of Nitrogen Free
Extract Material, and other nutritional content
of coffee peel waste to be used as feed.
According to Nagaraja and Towe (1990) the
content of extracts without nitrogen of animal
feed ingredients is very dependent on other
components such as crude protein, crude
fiber, crude fat, ash. The amount of crude fiber,
crude protein, crude fat and ash is reduced

78

RCPMYa MCPMYa RCPMYe MCPMYe
Total Digestible Nutrient (%)
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from 100, the difference is called the nitrogen-
free extract (Soejono, 1990).

Total Digestible Nutrient (TDN) (%)

TDN is an energy partition used to
calculate feed energy which is used as a
reference for the preparation of feed
ingredients for ruminants. The results from
this study showed that the TDN content of
fermented coffee peel waste for feed animal
ranged from 56.7% (mixed coffee peel + local
microorganism of coffee) to 72.5% (mixed
coffee peel + local microorganism tempeh
yeast). The results of the analysis diversity
several fermenters different letters a, b and ¢
were indicate significant different on the TDN
content of fermented coffee peel using several
fermenters presented in Figure 6.

[l Total Digestible Nutrient (%)|

RCPMC  MCPMC RCCP MCCP

Figure 6. Total Digestible Nutrient content (TDN) of fermented coffee peel waste

The highest TDN content is 72.5%
(mixed coffee peel + local microorganism
tempeh yeast) this is because it contains 88.1%
dry matter which is quite high and low crude
fiber 15.6% so that it is easily degraded by
microorganisms during the fermentation
process. Compared to other fermenters, mixed
coffee peel + local microorganism
tempehyeast has the potential to become feed
animal in terms of biotechnology.
Fermentation process could be soluble by
microorganisms to increasing the nutritional
value as feed animal, so that it can improve
nutritional quality and digestibility in
ruminants (Yulianto and Xuan, 2017).

CONCLUSION

The results of study related topic of the
coffee peel waste biotechnology as an

alternative to feed animal to support agro-
industry using several fermenters, it can be
concluded that the mixed coffee peel
fermenter + local microorganism tempeh
yeast has a high content when viewed from
dry matter 88.1%, crude protein 27.2 %, Crude
Fat 18%, TDN 68.1%, and Crude Fiber 11.4%
lower whencomparednutritional content of
the other fermenter coffee peel waste. So that
the red coffee peel fermenter + local
microorganism tempeh yeast is very potential
for further research and application in
ruminant rations.

Author's declaration

Authors’ contributions and responsibilities
The authors made substantial contrib-

utions to the conception and design of the

study. The authors took responsibility for data

analysis, interpretation and discussion of

PREVENIRE: Journal of Multidisciplinary Science 1 (3) (2022) 161-169


https://jurnal.institutsunandoe.ac.id/index.php/prevenire/
https://jurnal.institutsunandoe.ac.id/index.php/prevenire/article/view/67

© Roni Yulianto, Gusna Merina, Muhammad Igbal Alfinanto

results. The authors read and approved the
final manuscript.
Funding

Write down the research funding, if any.

Availability of data and materials
All data are available from the authors.

Competing interests
The authors declare no competing
interest.

REFERENCES

Church, D.C. and W.G. Pons. 1989. Basic Animal
Nutrion and Feeding 2th. Ed Jhon Willey
and Sons. New York.

Ditjennak. 2010. Direktorat Kesehatan Hewan.

Direktorat  Jenderal = Peternakandan
Kesehatan = Hewan  :http://www.di
tjennak.go.id/d-keswan.asp. Diakses 29
Agustus 2015.

Efendi, Z., & Harta, L. 2014. Kandungan nutrisi
hasil fermentasi kulit kopi (Studi kasus
desa air meles bawah kecamatan curup
timur). Jurnal BPTP Bengkulu, Bengkulu.

Faucitano L, Berthiaume R, D’Amours M, Pellerin
D, Ouellet DR. 2011. Effects of corn grain
particle size and treated soybean meal on
carcass and meat quality characteristics of
beef steers finished on a corn silage
diet. Meat Sci ;88:750-4.

Firdaus, F., B. P. Purwanto., & Salundik. 2014. Dosis
Penggunaan  Mikroorganisme  Lokal
(MOL) Ragi Tempe dan Isi Rumen Untuk
Pengomposan. Jurnal Ilmu Produksi dan
Teknologi Hasil Peternakan. epartemen
IImu Produksi dan Teknologi Peternakan,
Institut Pertanian Bogor.

Huntington G, Poore M, Hopkins B, Spears J. 2018.
Effect of ruminal protein degradability on
growth and N metabolism in growing beef
steers. ] Anim Sci, 79:533-41.

Huuskonen A, Huhtanen P, Joki-Tokola E. 2014.
Evaluation of protein supplementation for
growing cattle fed grass silage-based
diets: a meta-analysis. Animal. 8:1653-62.

Indah AS, Permana IG, Despal. 2020. Model
Pendugaan Total Digestible Nutrient
(TDN) pada Hijauan Pakan Tropis
Menggunakan Komposisi Nutrien. Sains
Peternakan 18(1): 38-43.

Nagaraja, T.G and Towe G. 1990. Ciliated Protozoa
in Releation to Ruminant Acidosis and
Lactic Acid Metabolism in the Rumen
Ekosystem. The mikrobial Metabolisme
and its Repulation. Ed. S. Hoshino, R.
Odonora, H. Minoto and H. Itabashi.
Japan Scientific Societes Press. Tokyo.

168

National Research Nutrient Requirements of Beef
Cattle (Updated 7th Ed).2020. National
Academies Press. Washington, DC, USA.

Pamungkas, F. B., Sutrisno, E., & Sumiyati, S. 2011.
Pengaruh Variasi Waktu Fermentasi
Terhadap Peningkatan Protein Pada
Pakan Ternak Dari Campuran Isi Rumen
Sapi Dan Limbah Kulit Kopi Dengan
Jamur Trichoderma Viride (Doctoral
dissertation, Diponegoro University).

Soejono, M. 1990. Petunjuk Laboratorium Analisis
dan Evaluasi Pakan. Fakultas Peternakan
Universitas Gadjah Mada. Yogyakarta.

Spore TJ, Carlson ZE, Erickson GE, Klopfenstein TJ,
Watson AK. 2019. Effects of supplemental
Soypass in forage-based diets containing
distillers grains on performance of
growing
steers. DigitalCommons@University ~ of
Nebraska - Lincoln. Nebraska Beef Cattle
Report, 1038.

Steel, R. G. D. and J. H. Torrie. 1985. Prinsip dan
Prosedur Statistik. Suatu Pendekatan
Biometrik. Alih Bahasa Ir.B. Soemantri. Ed
II. Gramedia Jakarta. Van Soest. P. J., 1990.
Nutritional Ecology of the Ruminant.
Commstock Publishing Associates. A
devision of Cornell University Press.
Ithaca and London.

Satter, L. D., & Slyter, L. L. (1974). Effect of
ammonia concentration on rumen
microbial  protein  production in
vitro. British journal of nutrition, 32(2),
199-208.

Umiyasih, U., & Anggraeny, Y. N. (2005). Evaluasi
limbah dari beberapa varietas jagung siap
rilis sebagai pakan sapi potong. Pros. Sem.
Nas. Teknologi Peternakan dan Veteriner,
125-130.

Van Soest, P. V., Robertson, J. B., & Lewis, B. A.
(1991). Methods for dietary fiber, neutral
detergent fiber, and nonstarch
polysaccharides in relation to animal
nutrition. Journal of dairy science, 74(10),
3583-3597.

Yulianto R, Xuan TD. 2018. Antioxidant and
allelopathic activities of rice (Oryza sativa
L.) Bran. Journal of Horticulture and Plant
Research 1, 26-34.

Yulianto R, Xuan TD. 2017. Effects of dominance
frequency of plant species to increase
productivity of cattle feed in Japan.
Proceedings of the Korean Society of Crop
Science Conference, 48-48.

Yulianto R, Jadmiko W, Merina G. 2022.
Pemanfaatan =~ Mikroorganisme Lokal
(MOL) Sebagai Inokulan Fermentasi
Limbah Ekstrak Gambir (Uncaria gambir
Roxb) wuntuk Bahan Pakan Ternak.
Prosiding Seminar Nasional Fakultas
Pertanian UNS 6 (1), 503-511.

PREVENIRE: Journal of Multidisciplinary Science 1 (3) (2022) 161-169


https://jurnal.institutsunandoe.ac.id/index.php/prevenire/
https://jurnal.institutsunandoe.ac.id/index.php/prevenire/article/view/67
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&cstart=20&pagesize=80&citation_for_view=SdD-eggAAAAJ:qjMakFHDy7sC
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&cstart=20&pagesize=80&citation_for_view=SdD-eggAAAAJ:qjMakFHDy7sC
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&cstart=20&pagesize=80&citation_for_view=SdD-eggAAAAJ:qjMakFHDy7sC

© Roni Yulianto, Gusna Merina, Muhammad Igbal Alfinanto

169

Yulianto R, Xuan TD, Kawamura K, Lim ],
Yoshitoshi R, Xinyan F, Zhe G. 2016.
Abundance Frequency of Plant Species as
Animal Feeds to Determine Ideal Cattle
Grazing. International Letters of Natural
Sciences 58, 70-76.

Yulianto R, Xuan TD, Khanh TD, Min TN, Anh TTT,
Huong CT. 2017. Evaluation of Dominant
Plant Species for Animal Feeds in Grazing
Areas. International Journal of
Agriculture, Forestry and Fisheries, 5(3):
29-33. Satter, L.D and L.L, Slyter. 1994.
Effek of Amonia in Rumen Mikrobial
Protein Production in-vitro. J. British.
Nutr. 32:39.

Yulianto R, Nurwidodo N, Widianingrum DC,
Khasanah H. 2022. Budidaya Rumput
Odot dan Teknologi Pengawetan Hijauan
Pakan Ternak Sapi didesa Kalibendo,
Kecamatan Pasirian, Lumajang. JPKMI
(Jurnal Pengabdian Kepada Masyarakat
Indonesia) 3 (1), 27-37.

Yulianto R, Nurwidodo N, Widianingrum DC,
Khasanah H. 2021. Bioteknologi
Fermentasi Jerami Padi Tinggi Nutrisi,
Guna Meningkatkan Kemandirian dan
Kesejahteraan ~ Peternak  di  Desa
Kalibendo. JPKMI (Jurnal Pengabdian
Kepada Masyarakat Indonesia) 2 (1), 23-32

Yulianto R, Nurwidodo N, Widianingrum DC,
Khasanah H. 2022. Budidaya Rumput
Odot dan Teknologi Pengawetan Hijauan
Pakan Ternak Sapi didesa Kalibendo,
Kecamatan Pasirian, Lumajang. JPKMI
(Jurnal Pengabdian Kepada Masyarakat
Indonesia) 3 (1), 27-37

PREVENIRE: Journal of Multidisciplinary Science 1 (3) (2022) 161-169


https://jurnal.institutsunandoe.ac.id/index.php/prevenire/
https://jurnal.institutsunandoe.ac.id/index.php/prevenire/article/view/67
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:M3ejUd6NZC8C
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:M3ejUd6NZC8C
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:M3ejUd6NZC8C
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:M3ejUd6NZC8C
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:8k81kl-MbHgC
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:8k81kl-MbHgC
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:8k81kl-MbHgC
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:8k81kl-MbHgC
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:8k81kl-MbHgC
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:M3ejUd6NZC8C
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:M3ejUd6NZC8C
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:M3ejUd6NZC8C
https://scholar.google.co.jp/citations?view_op=view_citation&hl=en&user=SdD-eggAAAAJ&citation_for_view=SdD-eggAAAAJ:M3ejUd6NZC8C

