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Abstract. This research aimed to analyse the fibre content of palm oil fronds
fermentation as a feeding of ruminant for substitution of native grass Fermentation of
palm oil frond was done using local microorganisms resources rumen content and
Lactobacillus sp. The experimental design used was factorial on complete randomized
design 2x3 with 3 replication each treatment.Factor A was the source of inoculums
fermentation, where Al=. Lactobacillus sp, A2= local microorganism resources of
rumen content, whereas Factor B was the source of soluble carbohydrates where Bl
= without a carbohydrates, B2 = rice bran, B3 = tapioca starch. The variables
measured were the content of ADF, NDF, cellulose, hemicellulose, lignin, and Silica.
The results of this research showed that interaction affect between the source of
microorganisms with carbohydrates just on cellulose, no for the other parameters. Factor
A were significantly (P< 0.01) on the content of lignin, and fermentation by local
microorganism resources of rumen content more lower than Lactobacillus sp. (1541
Vs 20.71%). The effect (P < 005) factor B on ADF, NDF with addition by tapioca
starch. This treatment could reduce the content of fibre fraction.

1. Introduction

Feeding is the main requirement of livestock to be able to they can fulfil for their maintenance,
growing, producing and reproducing. The main feedstuff of ruminants naturally is grass and
forage which is a source of fibre. Fibre fraction is a potential source of energy as long as
its availability is not inhibited by other factors such as lignification and crystallization [1]. To
determine the nutritional value of fibrous feeds can be conducted by Acid Detergent Fibre
(ADF) and Neutral Detergent Fibre (NDF) analysis [2]. It can be got residue consisting
cellulose and lignin [3]. Thus, hemicellulose can be estimated fromdifferences in cell wall
structure [4].

The high development of the physical sector and land use change causes constraints in
fulfilling the need for feed ingredients for forage sources, so that a lot of research have
done to get the source of forage not only from leaves and grasses, but also looking
for altermative sources of forage from agricultural or plantation by-products. One of the
plantation by-products with potential as a substitute for grass, it is relatively abundant and
does not depend on the season. There is the by-product of oil palmplantations in the form of
palm oil fronds and leaves. Indonesia has the largest oil palm plantation in the world after
Malaysia. The area of oil palm plantations in Indonesia in 2016 was 11 914,500 ha [5].
However, because of low nutrient values the uses of palm oil frond as ruminant animal feed
sources is not optimal. The oil palm fronds contained 56.93% ADF, 78.05% NDEF, 2191%
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cellulose, 15.34% hemicellulose, 16.94% lignin, 16.94% and 0.6% silica [16]. The high level
of lignin causes the microbes to be unable to master hemicellulose and cellulose perfectly.
The higher of ADF content will cause lower the quality or digestibility of forage [7].
Therefore, to improve the nutritional value and benefits as a feeding. it is necessary to
process oil palm frond through feed processing technology. Bio- fermentation is one of the
technologies that has been widely used to improve the nutritional value of feedstuff agricultural
and plantation by-products.

Several researchers have used local microorganisms (isolated from local materials) as a
source of microbial inoculum to ferment the feedstuff. [6] Fermentation of palm fronds with
local microorganisms source of the rumen contents and could increase 9.86% of fermented
palm fronds cellulose content compared to the unfermented cellulose content of palm fronds
(4544% vs. 4984%). [8] Researched about isolated and morphology test on local
microorganism of rumen contents and get 8 gram-positive thermophilic bacteria.

This research aimed to evaluate the content of the fibre fraction of palm oil fronds that
were fermented with the source of local rumen microorganisms or Lactobacillus sp. with the
addition of different carbohydrate sources.

2. Materials and Methods

2.1. Fermentation process:
The rumen contents were collected from cattle in slaughterhouse and placed in tubes.
Sugar and coconut water were added to the tubes. The tubes were then incubated for 10 days
under anaerobic conditions.[8].

Lactobacillus sp was obtained from dairy Laboratory University of agriculture, Bogor. The
palmoil fronds were chopped into small pieces using a manual chopper and then incubated
with the rumen contents and Lactobacillus sp for 7 days with addition carbohydrate source

2.2. Experimental design:

The experimental design used was factorial complete randomized design 2x3 with 3
replication each treatment. Factor A was the source of inoculums fermentation, namely
Al=. Lactobacillus sp, A2= local microorganism resources of rumen content. Factor B was
the source of soluble carbohydrates where Bl = without a carbohydrates, B2 = rice bran
rice, B3 = tapioca starch. [9]

The variable measured were content of ADF, NDF, cellulose, hemicellulose, lignin, and silica of

palm oil fronds.

2.3. Statistical analysis:
All data were subjected to an analysis of variance and significant differences were
further tested by Duncan’s multiple range test [10]

3. Result and Discussions

Below is the average of fibre fraction content. Table 1. The content of unfermented
fibre fractions [6] and Table 2 is the content of the palm frond fibre fraction after
fermentation with microorganisms and the addition of different carbohydrate sources.

The fibre fraction contents of the fermented palm oil fronds are presented in Table 1.
The experimental results showed that there was interaction (p<0.05) between factor A and B
on cellulose content. The content of ADF and NDF were affected (p<0.05) by factor B (the
additional of soluble carbohydrate). Lignin and silica contents were affected by factor B, and
No interaction was found on hemicellulose, silica and lignin.
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Table 1. The content of Fibre Fraction Palm oil Fronds (% BK)

Fibre fraction %

ADF 64.03
NDF 7644
Cellulose 45 .44
Hemicellulose 12.41
Lignin 15.34

Table 2. The Content of Fibre Fraction Palm oil Fronds Fermented with Different Microbes and
Soluble Carbohydrates Addition (% BK)

Factor A Factor B ( the source of carbohydrate soluble) Average SE
(Microorganisms) Bl B2 B3
NDF
Al 72.32 70.57 61.64 68.18
A2 69.11 67.00 61.67 6593 1.84
Average 70724 68784 61658 67.05
ADF
Al 60.18 55.95 49.29 55.14
A2 5843 55.08 49.14 5422
Average 59.30" 55514 4922°% 54.68
Cellulose
Al 48,08 44 .61 29.79bA 40.83 1.78
A2 36.22:8 3502®E 292904 3351
Average 42.15 39.82 2954 37.17
Hemicellulose
Al 12.15 14.62 12.35 13.04 1.1
A2 10.68 11.92 12.52 11.71
Average 1141 13.27 12.44 12.37
Lignin
Al 13.88 12.86 19.50 15418 1.3
A2 22.21 20.06 19.86 20714
Average 18.04 16.46 19.68 18.06
Silica
Al 1.36 1.71 1.93 1.678
A2 2.67 2.96 349 3.044
Average 202 2.34 271 2.35
Note : Al = Lactobacillus sp, A2= local microorganism resources of rumen content. Bl =

without a carbohydrates, B2 = rice bran, B3 = tapioca, a-c= Significant differences between
the rows (p<0.05), A-B significant differences between cell

The Duncan’s multiple range test showed that the addition of tapioca starch powder
caused the lowest value of NDF and ADF (Table 1). There was a decrease in the average
of ADF content at levelof 15.6% and NDF at level of 11.78% when compared with the
previous results[6]. It was stated that microbial enzymes can reduce the levels of NDF [11].
It was states that the decrease in NDF was causedby the breaking of the lingo-hemicellulose
bond during fermentation on the substrate [12]. The results of this study showed a positive
correlation between ADF and NDF content, where the more higher the ADF content will be
caused more higher NDF content too. It be shown on the figure 1. Feedstuffs withlow ADF
levels have high energy content [13].
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Figure 1. The average ADF and NDF content with effect of addition The Soluble of Carbohydrate
(% BK)

DMRT test showed that the highest cellulose content was found in the palm oil frond
fermented with Lactobacillus sp, without the addition of carbohydrate sources (48.08%) and the
lowest in the palm frond fermentation using local microorganism source rumen content with
the addition of carbohydrate sources from tapioca starch (29.29%). The results of this
studied indicate that the interaction of local microorganism resources of rumen content with
carbohydrate sources tapioca starch reduce cellulose content. This indicates that local
microorganism resources of rumen content contained cellulolytic microorganisms that could
digested fibre. This study agree with the observation of Church et al. [14] who reported that
rumen microorganisms of ruminant produced a lot of cellulolytic enzymes so that ruminants
could digest and utilize cellulose.

The results of this study Overall showed that the palm frond fermentation with the
addition of carbohydrate sources have reduced the content of ADF, NDF, and cellulose, with
using local microorganism source rumen contents or lactobacillus, sp. This was because the
addition of carbohydrate sources could contribute to the energy needed by microbes.
Simanihuruk et al. [15] stated that the fermentation process will succeed when soluble
carbohydrates were available for supply energyduring the fermentation process. [16] (Harry,
2007). Microbes used the energy for their maintenance, so could improve their performance
in degrading the substrate fibre.

The content of NDF, ADF and cellulose in this study was lower compared to Astuti
(2015) [6] who fermented palm oil fronds using rumen contents without adding carbohydrate
sources. The NDF content of the palm oil fronds was lower than that of the empty bunches
palm oil NDF produced by Ref.[17]

The results of further tests on Lignin and Silica content in this study showed
different affect (p <0.05) between source of microorganisms in the palm oil fronds fermented.
The lower content of ligninand silica palm midrib with fermentation by 1 Lactobacillus sp
local microorganisms of rumen contents. maybe produce the enzyme ligninase to reduced
lignin content, than Lactobacillus,sp. And supply energy from rice brain more soluble than
tapioca starch. The average of lignin content palm midrib fermentation by local
microorganisms of rumen contents was 15.41%

This was still more higher than Imsya Research 2008 [18] the lignin content palm
midrib fermentation by 10.64% of liquid starter.
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4. Conclusion

It was concluded that the fermentation of palm oil fronds using local microorganisms
resources rumen content and Lactobacillus sp. With the addition of the source of soluble
carbohydrates could reduce the ADF, NDF, cellulose, and lignin.

References

[1] Retno, 2003. Kandungan NDF dan ADF Rumput Gajah (Pennisetum porpureum Schumacher &
Thonn) yang difermentasi dengan Starbio pada Level yang Berbeda. Bulletin Nutrisi dan
Makanan Ternak, Vol. 4(2).

[2] Alderman, G. 1980. Aplication of Pratical Rationing System Agri, SCL. Servis. Ministring Of Agric
And Food England.

[3] Ensminger , M. E. And C. G. Olentine. 1980. Feeds and Nutrition The Ensminger Publising
Company, USA.

[4] Haris, L. E. 1970, Nutrition Research Technique for Domestic and Wild Animal. Animal Science
Department Utah State University.

[5] Statistics Indonesia. https://www bps.go.id/

[6] Astuti, T. 2015. The effect of fermented oil 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 hal 218-223

[7] Crampton, E. W. Dan L. E. Haris, 1969. Applied Animal Nutrition E, d. 1st The Engsminger
Publishing Company, California, U. S. A.

[8] Astuti, T., Y. Amir, Irdawati and U. Santoso. 2016. Nutritional improvement of palm oil fronds for
ruminant feed stuffs using a local biotechnological approach. Pak. J. Nutr., 15:450-454.

[9] Astuti, T., M.N. Rofiq and Nurhaita. 2017. The evaluation content of dry mater, organic mater and
crude protein of palm midrib fermentation with addition of carbohydrate sources. Jurnal
Peternakan Vol 14 No 2 September 2017 (42-47)

[10] Steel, R.G.D. and J.H. Torrie. 1980. Principles and Procedure of Statistics. McGraw-Hill Book Co.
Inc. New York.

[11] Van Soest, P.J., 1994, Nutritional Ecology of Ruminants. 2nd Edn., Cornell University Press,
[thaca, New York

[12] Akmal. 1994, Pemanfaatan Westelage Jerami Padi Sebagai Bahan Pakan Sapi FH Jantan. Tesis.
Fakultas pascasarjana [PB. Bogor

[13] Saebah S, 2013. Determinasi Kadar Gross Energy (GE) Pakan Sapi Bal. Laporan Skripsi, Fakultas
Peternakan Universitas Mataram

[14] Church, D.C.. and W. G. Ponds. 1988. Basic Animal Nutrition and Feeding. 2nd Ed. Jhon Wiley
and Sons. New York.

[15] Simanihuruk. K., Junjungan dan A. Tarigan. 2007. Pemanfaatan pelepah kelapa sawit sebagai
pakan basal kambing kacang fase pertumbuhan. Proseding Seminar Nasional Teknologi
Peternakan dan Veteriner 2007. Hal 417-425

[16] Harry, T.U., 2007. Peningkatan Nilai Nutrisi Ampas Sagu (Metroxylon Sp.) Melalui Bio
Fermentasi. Balai Pengkajian Teknologi Pertanian Papua Barat, Manokwari

[17] M. Zain. 2006. Digestibility and Fermentability of Palm Empty Fruit Bunches Fermented with Soil
microbe by in vitro method. Jurnal P eternakan Indonesis, I1(3): 2 3 5-2411,2 006

[18] I.Afnur and Rizki P. 2008. Influence of starter doses of liquid fermentation to the content of lignin,
cellulose, hemicellulose palm oil. Majalah ilmiah sriwijaya. volume XIII No.5,

Acknowledgments
The authors are thankful to Ministry of Research and Technology of High Education, have supported
the research funding on the INSINAS skim 2016.




Analysis of Fibre Fraction of Palm Qil Frond Fermented with
Different Microbes and Soluble Carbohydrates Addition as
Ruminant Feeding

ORIGINALITY REPORT

20, 145 224 11«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

T. Astuti, M. Nasir Rofig, Nurhaita, U. Santoso. 1 1 o
"Analysis of Fibre Fraction of Palm Oil Frond ’
Fermented with Different Microbes and

Soluble Carbohydrates Addition as Ruminant

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

Publication

Submitted to Universitas Sebelas Maret 40/
0

Student Paper

e

oceanrep.geomar.de 3
Internet Source %

repository.warmadewa.ac.id 2
Internet Source %

Exclude quotes Off Exclude matches <2%

Exclude bibliography On



Analysis of Fibre Fraction of Palm Qil Frond Fermented with
Different Microbes and Soluble Carbohydrates Addition as
Ruminant Feeding

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7




