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replications for each treatment was used in this study. Factor A is the source of the
rumen contents, where Al = Cattle rumen, A2 = Buffalo rumen. Factor B is a microbial
energy supply; B1 = Molasses, B2 = Molasses + palm frond extract, B3 = Molasses +
palm f extract, B4 = Molasses + palm frond and leaf ex@3ct. Parameters observed
were dry matter content, organic matter, crude protein. The results of the variance
analysis showed that there was no interaction (P> 0.05) between the source of rumen
content and the type of microbial energy supply.The dry matter content of palm
fronds is not affected by the source of the rumen content of cows or buffaloes. The
source of the rumen content based on cattle or buffaloes has no effect on the dry
matter content of palm fronds.
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INTRODUCTION

Feeding is the main component that for the success of a livestock business, and the
feeding is the hightest cost of all the daily operational of a livestock business [1, 2, 3].The Grass
as the main source of forage for ruminants [4, 5, 6, 7] is currently limited in availability due to
the conversion of agricultural land into housing and other infrastructure development. This
causes an effort to find alternative sources as a substitute for forage in ruminants. Palm oil
plantations in addition to providing benefits from their production [8] and processing for food

Astuti et. al./Hasanuddin J. Anim. Sci. 4(1):1-61




[9], there is also a large amount of waste [10], both in terms of quantity and type, both from
plantation waste and waste from processing factories. Qil palm fronds is solid waste from oil
palm plantations that have the potential to be used as basal feed for ruminants [11, 12, 13].
The oil palm fronds must be trimmed to reach 8.6 tons per hectare/year [11]. Utilization of oil
palm fronds is a potential as substitution of field grass for the source of forage ruminant feed
[14], because of its abundant availability and is not seasonal. Palm oil by-products can be
pursued as potential feed for ruminants. The utilization of plantation waste as feeding is always
constrained by the presence of lignocellulosic bonds which usually have high lignin content and
low nutritional value.[15] that oil palm fronds contain 3.25% crude protein, 49.51% dry matter,
and 95.96% organic matter. [16] the lignin content of oil palm fronds is 15.34%. In addition,
there are many thorns and sticks of palm leaves on the oil palm fronds which are quite sharp,
difficult to digest, and it is feared that it will be risky for livestock if consumed in the long
term.It needs to treat feed processing technology before using a feeding. Treatment of feed
ingredients through a biotechnology fermentation approach is considered easier, cheaper, and
environmentally friendly compgyged to chemical treatment [17]. Astuti et. al [18] showed that
the total number of colonies of local microorganism (MOL) bacteria in the rumen with the
addition of energy sources (tofu soaking water and molasses) and palm fronds was 10 x
10'°/ml.There are so many waste rumen of cattle and buffalo from the slaughterhouse. In 2018
the cattle and buffalo slaughtered at slaughterhouses was 1,147,657 [19].The Slaughter of
ruminants is always increasing every time, in line with the increasing human needs for ruminant
meat food. Rumen fluid also contains the enzymes a-amylase, galactosidase, hemicellulase,
cellulase, and xylanase[20]. Qil palm fronds can be used as a source of forage feed ingredients
by improving nutrient quality both through physical and biological processing using rumen
content bio activators. Fermentation process oil palm frond with bio activator cattle rumen
causes a decrease in crude protein by 3.93%and increase crude fiber by 42.96% [21]. The
composition of amino acids, minerals, and vitamins as well as enzymes, also depends on the
treatment of the feed given [22]. Rumen fluid enzymes as an alternative technology that can be

ed to hydrolyze crude fiber and increase the nutritional value of local feed raw materials [23].
ﬁuis study aimed to evaluate the nutrient content, fiber fraction, and energy estimation of palm
fronds incubated with bio activators from the rumen contents of cattle and buffalo.
Microorganisms contained in the contents of the rumen are "bred" first by feeding/supplying
the required energy that is adjusted to the expected target of enzyme production.

MATERIALS AND METHODS

This study was conducted to determine the effectiveness of the use of rumen content
bio-activator on oil palm fronds.

Bio-Activator Production Process

The rumen contents were taken from the slaughterhouse. The contents of the rumen
are taken using a thermos and filled with hot water to keep the temperature stable which
consisted of beef rumen contents and buffalo rumen contents, each mixed with soybean
soaking water, molasses in a certain ratio as a source of protein and carbon which is the rumen
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microbial energy supply. In addition, a substrate is also added as a source of enzymes that will
be expected to be produced by rumen microbes. There are 4 (four) types of bio activators with
the addition of different enzyme sources. This solution mixture was incubated for 7 days.

Oil Palm Fronds Fermentation Process

The fronds and palm leaves are mashed then fermented with rumen contents
joactivator for 7 days. The factorial randomized design used was a 2 x 4 with 4 replications for
each treatment. Factor A was the type of rument content: A1 = Cow rument, A2 = Buffalo
rument. Factor microbial energy supply; B1 = Molasses, B2 = Molasses + palm frond extract, B3
= Molasses + p leaf extract, B4 = Molasses + palm frond and leaf extract. Parameters
measured were dry matter content, organic matter, crude protein.

Statistical Analysis

All data tested by analysis variant and the significantly affect data were further tested by

Duncan's multiple range test.
RESULTS AND DISCUSSIONS

The average g’y matter, organic matter, and crude protein content of oil palm fronds
incubated with rumen bio-activator.

The data in table 1 was the analysis of gue average dry matter content, organic matter,
g\d crude protein of palm fronds incubated with cow rumen content bio-activator and buffalo
rumen ggntent with the addition of different enzyme energy sources.

%e results of the diversity analysis showed that there was no interaction (P>0.05)
between the source of rumen content and the type of microbial energy supply. Sources of
rumen content of cows and buffaloes gave no different effect on the dry matter content of oil
palm fronds, as well as the addition of energy and feed sources for microbes gave no different
effects as well. This is because in this study the contents of the rumen used were rumen fluid
which contained a lot of rumen microbes. Some microorganisms digest glucose and prodggce
water, carbon dioxide, and large amounts of energy (ATP) whica are used for growth. The
results of the analysis of diversity showed that the organic matter content in this study showed
no significant effect (P>0.05), on the content of oil palm fronds incubated using cow rumen
content bio-activator and buffalo rumen content (92.57 vs 92.56 %). This shows that the
activities carried out by cow rumen mTcrﬁes and buffalo rumen do not differ in degrading
organic matter found in oil palm midribs. There was a significant interaction (P<0.05) between
the source of rumen content and the source of microbial energy on the crude protein content
of the palm fronds. This is because in the contents of the rumen there are various rumen
microbes that grow and develop based on the energy source provided. Microbes(bacteria, and
fungi) are proteins. The best crude protein content was found in palm fronds incubated with
cattle rumen copsients with the addition of molasses, soybean soaking water, and palm leaves
extract (9.03%). Based on Table 1, it can be seen that the average protein content was higher in
palm fronds fermented using cow rumen content bio activator compared to buffalo rumen
content (8.14 vs 8.01%).
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Table 1. The Average Nutrient Content of Qil Palm Frond Incubation Using Bio—
ActivatorofCattleand Buffalo Rumen Content

Factor B

Factor A B1 B2 B3 Ba Average
Dry Matter Content
Al 36.49 35.33 36.14 36.37 36.08
A2 40.43 42.63 42.20 44.66 42.48
Average 38.46 38.98 39.17 40.52
Organic Matter Content
Al 92.54 92.81 92.42 92.50 92.57
A2 92.64 92.81 92.39 92.40 92.56
Average 92.59 92.81 92.40 92.47
Crude Protein Content
Al 8.04°*  7.35°* 903** 815" 8.14
A2 7.81°4 809  7.19°* 898+ 8.01
Average 7.92 7.72 8.11 8.98

e: The superscripts (a,b) in the same row and (A,B) in the same column showed significantly different effects
(P<0.05)

Based on the results of the study, it was also seen that the average crude protein
content based on the source of enzyme supply was the highest in the treatment of rumen
contents mixed with molasses, soybean soaking water, leaves, and palm fronds (8.98%).This
crude protein content is higher than the research by [15] which found that the crude protein
content of fermented oil palm fronds with was 5.35%. When compared with the protein
content of palm midrib without treatment, there was an increase of 121.23 — 177.85% in this
study (3.25 vs 7.19-9.03%). This was because the rumen contents bio activator consists of
bacteria and fungi whose main component is protein. Riswandi [24] stated that as the number
of microbes increases, the crude protein content of fermented feed will increase, because
microbes are a source of single-cell protein. In addition, in the process of making bio-activators,
the rumen contents are mixed with soy water immersion, where the crude protein content of
soybeans is 46.2%.

CONCLUSIONS

Based on data, it can be concluded that there was no interaction effect on dry matter
and organic matter content of oil palm fronds by bio-activator treatment, and there is a highly
significant interaction effect on crude protein content.

REFERENCES

[1] S. Said, “Integrated Livestock Business and Industry in Indonesia”, I0P Conf. Ser.: Earth
Environ. Sci.,465, 012003, pp. 1-6, 2020.d0i:10.1088/1755-1315/465/1/012003

AAstuti et. al./Hasanuddin J. Anim. Sci. 4(1):1-6




[2] L. Lindawati, D. Henderawan, I. Zulfida, and K. N.Lumbantoruan,“Improvement Strategy of
Livestock Business in Deli Serdang”, I0P Conf. Series: Earth Environ. Sci., 454,012024,
pp. 1-6,2020. d0i:10.1088/1755-1315/454/1/012024

[3] N. M. Santa, F.N.Sompie, and W.Waworundeng,“Livestock Business Development of Border
Areas in North Sulawesi Province”, IOP Conf. Series: Earth Environ.Sci., 473,012139, pp.
1-4, 2020. doi:10.1088/1755-1315/473/1/012139

[4] K. Muatip, T. Widiyastuti, N.N. Hidayat, H. Purwaningsih, E. Purwanto, and G. G.
Setya,“Forage Business at Kebumen District Central Java Province”, Animal Production,
Vol. 19, no. 2, pp. 135-142, 2017.

[5] R. Malaka, R. Islamiyati, S. Baco, A. Sabir, Hamsah, and G. R. Moekti,“Introduction of
Superior Grasses as A Part of Regional Partnership Program to Support Livestock
Productivity in Bontoharu District within Selayar Island Regency, South Sulawesi,
Indonesia”, The Business and Management Review, Vol. 10, no. 2,pp. 56-65, 2019.

[6] A. Rochana, N.P. Indriani, B. Ayuningsih, I. Hernaman, T. Dhalika, D. Rahmat, and S.
Suryanah.“Feed Forage and Nutrition Value at Altitudes Duringthe Dry Season in West
Java”, Animal Production, Vol. 18, no. 2, pp. 85-93, 2016.

[7] K. Tikam, C. Phatsara, C. Mikled, T. Vearasilp, W. Phunphiphat, J. Chobtang, A. Cherdthong,
and K-H Sudekum, “PangolaGrass as Forage for Ruminant Animals: a
review”,Springerplus, Vol. 2, No. 604,pp. 1-6, 2013.doi: 10.1186/2193-1801-2-604

[8] S. Abd-Aziz, M. Gozan, M. F. Ibrahim, and L-Y.Phang,”Demand and Sustainability of Palm Qil
Plantation”. In Book: Biorefinery of Qil Producing Plants for Value-Added Products.
2022.D0I:10.1002/9783527830756.ch2

[9] O. 1. Mba, M-J. Dumont, and M. Ngadi,“Palm Qil: Processing, Characterization and Utilization
in the Food Industry-A Review. Food Bioscience, Vol. 10, pp. 26-41,
2015.https://doi.org/10.1016/j.fbio.2015.01.003

[10] V. 1. Otti, H.I. Ifeanyichukwu, F.C. Nwaorum, and F.U. Ogbuagu,“Sustainable Qil Palm Waste
Management in Engineering Development”, Civil and Enviromental Research, Vol. 6, no.
5, pp. 121-125, 2014.

[11] T. Astuti, S.A. Akbar, Harissatria, R. M. Sari, D.Afriani, and N.Ropig, “The Effect of Using
Local Microorganism of Rument Contents and Crude Enzymes with Different Dosage on
The Nutrient Content of Qil Palm Frond. Hasanudin J. Anim. Sci., Vol. 2, no. 2, pp. 52-57,
2020. DOI: https://doi.org/10.20956/hajas.v2i2.12212

[12] H. Mayulu, “The Nutrient Digestibility of Locally Sheep Fed with AmoferPalmQil by Product
Based Complete Feed, “International Journal of Science and Engineering (lJSE), Vol. 7,
no. 2, pp. 106-111,2014.DOI: https://doi.org/10.12777/ijse.7.2.106-112

[13] H. Maluyu, and S. Suhardi,“The Feed Intake and Daily Weight Gain of Locally Sheep Fed
with AmoferPalmQil Plantation and Mills ByProduct-Based Complete Feed”,
International Journal of science and Engineering (IJSE), Vol. 10, no. 2: 67-73,2016.

[14] M. Ishida, and O. H. Hassan,“Utilization of Qil Palm as Cattle Feed”, JARQ, Vol. 31, pp. 41-
47.1997.

[15] A. Rizali, Fahcrianto, M. H. Ansari, and A.Wahdi,“Utilization of Waste of Midrib and Palm
Oil Leaves Through Fermentation of Trichoderma sp. As Beef Catlle
Feed”,EnviroScienteae, Vol. 14,no0. 1, pp. 1-7, 2018.

Astuti et. al./Hasanuddin J. Anim. Sci. 4(1):1-65




[16] T. Astuti, “The Effect of Fermented Qil Palm Fronds with Local Microorganism Base on
Waste of Livestock on the Content of Fibre Fraction as Ruminant Feeding”,Proceeding:
Seminar Nasional LPPM University of Jambi, pp. 218-223, 2015.

[17] R. Sharma, P. Garg, P. Kumar, S. K. Bhatia, and S. Kulshrestha,“Microbial Fermentation and
Its Role in Quality Improvement of Fermented Foods”, Fermentation, Vol. 6, no. 106, pp.
1-20, 2020.doi:10.3390/fermentation6040106

[18] T. Astuti, Syahro Ali Akbar, Delsi Afrini, M Nasir Rofiq, IrnaHumaira. The Identification of
Fungi Colonies Total On The Rumen Content of Cow And Buffalo With Addition of Leaves
And Qil Palm Frond. World Journal of Advanced Research and Reviews, vol. 8, no. 02, pp
314-317. 2022. DOI: 10.30574/wjarr.2020.8.2.0444

[19] Statistic Indonesia, “https://www.bps.go.id/indicator/24/214/1/jumlah-ternak-yang-
dipotong-di-rumah-potong-hewan-rph-menurut-provinsi-dan-jenis-ternak.htm!”, 2021.

[20] A. G. Williams, and S.E. Withers, “Changes in the Rumen Microbial Population and Its
Activities During the Refaunation Period After the Reintroduction of Cilliate Protozoa
into the Rumen of Defaunated Sheep”, Can. J. Microbiol., Vol. 39, no. 1, pp. 61-69, 1993.

[21] M.Haq, Shultana Fitra, Sylvia Madusari, and Danielndra Yama. Potensi Kandungan Nutrisi
Pakan Berbasis Limbah Pelepah Kelapa Sawit dengan Teknik Fermentasi. Seminar
Nasional Sains dan Teknologi 2018. Fakultas Teknik Universitas Muhammadiyah Jakarta ,
17 Oktober 2018

[22] A. Budiansyah, Resmi, Nahrowi, K.G. Wiryawan, M.T. Suhartono, and Y. Widyastuti,
Hidrolysis of Feed Nutrient by Cow Rumen Liquid Enzymes from Slaughterhouse”,
AGRINAK, Vol. 1, No.1, pp. 17-24, 2011.

[23] W. Pamungkas. Penggunaan Enzim Cairan Rumen Sebagai Alternatif Untuk Mendukung
Pemanfaatan Bahan Baku Pakan lkan Lokal. Media Akuakultur. Vol 7, No 1, hal 32-38.
2012. DOI: http://dx.doi.org/10.15578/ma.7.1.2012.32-38

[24] Riswandi, Kualitas Silase Eceng Gondok (Eichhornia crassipes) dengan Penambahan Dedak
Halus dan Ubi Kayu”, Jurnal Peternakan Sriwijaya, Vol. 3, no. 1, pp. 1-6, 2014.

6Astuti et. al./Hasanuddin J. Anim. Sci. 4(1):1-6




Evaluation of Using Bioactivator

ORIGINALITY REPORT

11. 1%«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

D. Surtina, R.M. Sari, T. Astuti, A.H. Kusuma. 30/
"The Effect of Using Some Kind of Manure on ’
the Content of Dry Matter, Organic Matter

and Crude Protein of Elephant Grass Cv.

Taiwan (Pennisetum purpureum) on the First

Harvest", IOP Conference Series: Earth and
Environmental Science, 2019

Publication

T. Astuti, M. Nasir Rofig, Nurhaita, U. Santoso. 30/
"Analysis of Fibre Fraction of Palm QOil Frond ’
Fermented with Different Microbes and
Soluble Carbohydrates Addition as Ruminant
Feeding", IOP Conference Series: Earth and
Environmental Science, 2019

Publication

AR Gusta, M. Same. "The Effect of Organic 20/
Fertilizer and NPK on the Growth of the ’
Master Pepper Plants", IOP Conference
Series: Earth and Environmental Science, 2022

Publication




Ana Rochana, Nyimas Popi Indriani, Rachmat 1 o
Wiradimadja, Budi Ayuningsih et al. "Cassava ’
Forage (Manihot esculenta Crantz) Ruminant

Feed Nutritional Value at Altitudes in the West

Java", Biosciences Biotechnology Research

Asia, 2018

Publication

R Renfiyeni, H Andraini, L Iswaldi. "Growth and 1
: . o %
yield of Fragaria sp. in mixed and volume of
plant media", IOP Conference Series: Earth
and Environmental Science, 2020

Publication

Harissatria, Dara Surtina, Jaswandi, Hendri, T 1 o
Astuti, D Afrini, R M Sari, ] Hendri, A Asri. "The °
Preservation Epididymis Spermatozoa of

Buffalo into Talp Diluent with Addition of

Serum Level", IOP Conference Series: Earth

and Environmental Science, 2021

Publication

Bukola Christianah Adebayo-Tayo, Francis <'I
: : %
Oluwabunmi Olomitutu, Gboyega Ebenezer
Adebami. "Production and evaluation of
probioticated mango juice using Pediococcus
pentosaceus and Pediococcus acidilactici
during storage at different temperature”,
Journal of Agriculture and Food Research,
2021

Publication




Diana Nur Afifah, Yesi Pratama Aprilia <1 o
Ningrum, Tazkiah Syahidah, Nuryanto ’
Nuryanto et al. "Nutrient Content,

Organoleptic Quality, and Shelf Life of Sagon
Substitute From Lindur (Bruguiera

gymnorrhiza L.) and Soybean Flour (Glycine

max L.), as an Alternative Emergency Food",

Frontiers in Nutrition, 2022

Publication

n Tri Astuti, Delsi Afrini, Alfian Asri, M. Nasir <1 o
Rofig. "ldentifikasi Marfologi Mikroorganisme ’
Lokal (Mol) Isi Rumen Sapi Dengan Supply
Energi Yang Berbeda", Jurnal Peternakan
Mahaputra, 2021
Publication

Y Sukaryana, S K Syahpura, Susanti. <'I o

"Optimization of Addition of Garlic Powder
(Allium sativum) in Ration to Broiler
Performance", IOP Conference Series: Earth
and Environmental Science, 2022

Publication

Exclude quotes On Exclude matches < 5 words

Exclude bibliography On



