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Abstract. The success of livestock business is influenced by the feeding cost
which will affect production costs, Therefore, it is needed to find an
alternative feeds which has high quality content with relatively low prices.
Coconut dregs can be used as an alternative to livestock feeds, but it has high
fiber content, so it has low digestibility. It is necessary to conduct a
processing of coconut dregs by using fermentation with fiber degradating
bacteria. The purpose of this research was to determine fiber content changes
(NDF, ADF, and hemicellulose) in coconut dregs after experiencing
fermentation process using fiber degradating bacteria from PLIEK U. The
method used complete random factorial which was designed with two
different factors and three replications. The results of analysis of NDF, ADF
and hemicellulose showed that there were interactions on both factors, the
highest fiber content (NDF, ADF, and hemicellulose) is on the interaction of
P1W1 (1% and 3 days), and the lowest fiber content (NDF, ADF, and
hemicellulose) was on the interaction of P3W3 (5% and 9 days). It was concluded
that the fermentation of coconut dregs using bacteria from PLIEK U could degrade
the fiber content of coconut dregs, the more bacteria given and the longer the
incubation time, so the fiber content (NDF, ADF, and hemicellulose) more
decrease, and the best fermentation treatment was found in P3W3 interactions
that was fermentation with 5% inoculum and 9 days incubation.
1. Introduction
The success of livestock business is influenced by three important aspects which are usually
called as the triangle of livestock, namely genetic, feed, and management. Good feed is feed
that contains nutrients needed by livestock, safety, has high digestibility, does not compete
with humans, and has high palatability, of course it comes from high quality ingredients and
usually high quality feed have a high price too. Feed cost influence production cost. Feed is
the biggest portion of costs, which is around 70% in livestock business [1]. Therefore, to
achieve good business profits, needs high quality feed but has a relatively low prices. Alternative
feed is an additional feed that is processed with the aim of being used as a substitute for certain feed
ingredients to save on feed costs. Alternative feed ingredients have been widely used to overcome the
high cost of obtaining feed ingredients for protein sources such as fish meal and soybean meal [2].
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Coconut dregs can be used as an alternative feed, because this waste has potential but has not been
utilized optimally, the main problem of coconut pulp if used as feed ingredients is low crude protein
content (4.89%), crude fat (38.2%) and high fiber rough (28.72%) [3].
One of technology to improve the quality of feed ingredients is by fermentation. In general,
all fermented products usually contain simple compounds and easy to digest than the original
ingredients [4]. microbes that come from their own substrate have a progressive task in degrading the
substrate [5]. Microbial exploration from the processed coconut "pliek u" obtained is YNH11 isolate
which belongs to cellulolytic bacteria group which is good in degrading cellulose [6].
2. Material and Methods
This research was held at the Laboratory of Microbiology, Faculty of Agriculture, University of North
Sumatra and the Goat Research Station for Sei Putih Cut. The study lasted for 3 months, starting from
May 2018 to July 2018.
The materials used were bacterial isolates YNH11 from pliek u, coconut dregs, materials to rejuvenate
bacteria, namely natrium agar (NA), ingredients in making liquid medium consisting of aquadest, mix
minerals (NH4NO3 0.5%, MgSO47H2O 0 , 5%, KCL 0.5%, FeSO47H2O 0.01%, CuSO45H2O
0.001%) as much as 1%, 0.5% urea, 0.5% molasses, and 2% bran [7], and ingredients in the analysis
of fiber content (NDF, ADF, and hemicellulose) including ADF solution, NDF solution, H2SO4,
boiling water, and alcohol. The tools used in this reasearch are autoclave, test tubes, test tube racks,
bunsen, hot plate, needle tubes, scales, plastic (1kg), grinder, sintered glass, vacuum pump, oven,
desiccator, and Petri dishes.
The research design used was RAL Factorial 3 x 3, with 3 replications.
Factor I : Various doses of bacterial inoculum
P1 = 1 % inoculum YNH11
P2 = 3 % inoculum YNH11
P3 = 5% inoculum YNH11
Faktor II : Length of incubation (duration of fermentation)
W1 = 3 days
W2 = 6 days
W3 = 9 days
2.1 Parameters measured
The parameters measured in this research are the content of NDF, ADF, and hemicellulose from
coconut dregs which has been fermented by bacteria from pliek u. The Van Soest method is one of the
chemical tests to measure the quality of fiber in a feed material by using a detergent solution as its
solvent. Based on the testing method developed by Van Soest, the fiber is further grouped into soluble
fiber in neutral detergent (NDF), soluble fiber in acid detergent fiber (ADF), hemicellulose, cellulose
and lignin. Proximate analysis, NDF and ADF are tests commonly used to determine the quality of a
feed ingredient [8].
2.2 Implementation of Research
- The first stage is the rejuvenation of degrading bacteria from pliek u, with the initial step is
preparing tools and materials, then the tools that will be used in rejuvenating the bacteria are sterilized
using an autoclave, after that take the bacteria with a needle and then streaked in natrium agar media,
cover the petri dish with plastic wrap, label it and incubate it for 24 hours at room temperature, then
make a nutrient solution in erlenmeyer in the form of a liquid medium consisting of distilled water,
mix mineral 1%, urea 0.5%, molasses 0.5 %, and bran 2%, then take the bacteria that has grown and
put it in the liquid medium as a nutrient solution for the bacteria, then shake it using a shaker for 7
days.
- The second stage is fermentation coconut dregs using fiber degrading bacteria from pliek u, which is
started by mixing coconut dregs with the bacteria inoculum degrading from pliek u which has been
rejuvenated with three doses of use, namely 1%, 3%, and 5%, with each of the three replications was
put in a plastic bag and incubated at room temperature for 3 days, 6 days and 9 days. Fermented
coconut dregs is dried using a 55oC oven. after drying each sample is finely ground to flour.
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-The third stage is the analysis of Van Soest to determine the content of NDF, ADF, and
Hemicellulose in coconut dregs that has been fermented.
3. Results and Discussion
3.1 Neutral Detergent Fiber (NDF)
Results of Analysis of NDF (Neutral Detergent Fiber) content from coconut dregs that has been
fermented with bacteria from pliek u, where the reasearch was conducted with 2 factors, namely
factor I is a variety doses of bacterial isolates from pliek (P1 1%, P2 3% and P3 5% ) and factor II are
different fermentation times (W1 3 days, W2 6 days, and W3 9 days) can be seen in Table 1 below:
Tabel 1. Average of NDF (Neutral Detergent Fiber) content, fermented coconut dregs based on the
interaction between the dose of bacterial isolates and the duration of fermentation (%)
duration of Fermentation (days)
Doses of Inoculum
Averages (%)
Bacteria (%)
W1
W2
W3
P1

73,33 Bb

69,37 Bb

66,58 Ba

69,76

P2
P3

Bb

73,01
71,48 Ab

Bb

68,37
66,85 Ab

Ba

63,22
59,35 Aa

68,20
65,89

Averages (%)

72,61

68,19

63,05

Information: Different superscripts on the same row and column show very significant differences (P<0,01).

The results of the variance analysis showed an interaction between bacterial inoculum doses and
fermentation duration which had a very significant effect (P <0.01) on NDF content in fermented
coconut dregs. This shows a positive synergy between various doses of bacterial inoculum and the
length of fermentation in reducing NDF content in coconut dregs. After further testing, it was seen
that the highest NDF level was in the interaction of P1W1 (fermentation with 1% bacterial isolates and
fermentation time of 3 days), wich was 73.33%. While the lowest NDF levels were P3W3 interactions
(fermentation with 5% bacterial isolates and 9 days fermentation time) which was 59.35%. Based on
these results we can know that the interaction between the largest dose of bacterial isolates and the
longest fermentation time (P3W3) produces the lowest NDF content and the highest decrease in NDF
content compared to other interactions, and vice versa. With the decreasing of NDF levels in coconut
pulp, it shows that the nutritional quality of fermented coconut pulp is getting better, because by
decreasing the fiber content it will increase the digestibility of the feed ingredients and will also
increase other nutrient content. With decreasing NDF levels, cellulose cell wall breakdown has
occurred so that feed will be more easily digested by livestock [9]. Adding microbes in the
fermentation process can increase the nutritional value of the original ingredient, because there is a
simple overhaul of the complex material [10].
Based on the results obtained, it is known that the interaction of P3W3 produces the lowest NDF level
because this interaction occurs with the longest fermentation time of 9 days, meaning that the longer
the fermentation time is carried out the lower the NDF level. This is because in a fermentation process
there is a breakdown of lignocellulose bonds by microorganisms in fermentation, the longer the
fermentation is carried out, the more the lignocellulose bond will be broken. The results of the study
[11] showed that the content of NDF and ADF rice straw which was fermented for 15 days was lower
when compared to 10 days.
3.2 Acid Detergent Fiber (ADF)
Results of Analysis of ADF (Acid Detergent Fiber) content from coconut dregs that has been
fermented with bacteria from pliek u, where the reasearch was conducted with 2 factors, namely
factor I is a variety doses of bacterial isolates from pliek (P1 1%, P2 3% and P3 5% ) and factor II are
different fermentation times (W1 3 days, W2 6 days, and W3 9 days) can be seen in Table 2 below:
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Tabel 2. Average of ADF (Acid Detergent Fiber) content, fermented coconut dregs based on the
interaction between the dose of bacterial isolates and the duration of fermentation (%)
duration of Fermentation (days)
Doses of Inoculum
Averages (%)
Bacteria (%)
W1
W2
W3
P1
P2
P3

51,84 Bb
51,57 Bb
50,05 Ab

49,81 Bb
49,48 Bb
48,06 Ab

47,79 Ba
46,39 Ba
43,18 Aa

Averages (%)

51,15

49,12

45,79

49,81
49,15
47,10

Information: Different superscripts on the same row and column show very significant differences (P<0,01).

The results of the variance analysis showed an interaction between the dose of bacterial isolates and
the duration of fermentation which had a very significant effect (P <0.01) on the ADF content in
fermented coconut dregs. This shows a positive synergy between various doses of bacterial isolates
and the length of fermentation in reducing ADF content in coconut dregs. It was seen that the highest
ADF content was in the interaction of P1W1 (fermentation with 1% bacterial isolates and fermentation
time of 3 days) which was 51.84%. While the lowest content of ADF was P 3W3 interaction
(fermentation with 5% bacterial isolates and 9 days fermentation time), which was 43.18%. Based on
these results we can know that the interaction between the largest dose of bacterial isolates and the
longest fermentation time (P3W3) produces the lowest ADF content and the highest decrease in ADF
content compared to other interactions, and vice versa. This is because bacterial isolates from the
pliek given in the fermentation process can change the cell wall of the plant to be simpler, therefore if
more bacteria are given, the more reshaping will occur.
The interaction of P3W3 shows the interaction of the largest dose of bacterial isolates with the longest
fermentation time, where the longer the fermentation time is carried out the lower the ADF level. This
is because in a fermentation process there is a breakdown of lignocellulose bonds by microorganisms
in fermentation, the longer the fermentation is carried out, the more the lignocellulose bond will be
broken. NDF and ADF content of rice straw which is fermented for 15 days is lower than 10 days
[11]. Therefore the best result of the interaction between the dose of bacterial isolates and the duration
of fermentation is the interaction of P3W3, namely the interaction between the largest dose of bacterial
isolates and the longest fermentation time.
After further testing it was seen that the highest hemicellulose level was in the interaction of P1W1
(fermentation with 1% bacterial isolates and fermentation time of 3 days), which was 21.49%. While
the lowest ADF levels were P3W3 interactions (fermentation with 5% bacterial isolates and 9 days
fermentation time), ie 16.16%. Based on these results we can know that the interaction between the
largest dose of bacterial isolates and the longest fermentation time (P3W3) produces the lowest
hemicellulose content and the highest decrease in hemicellulose content compared to other
interactions, and vice versa.
Based on the results obtained, it is known that the interaction of the bacterial isolate dose with the
fastest fermentation time (P1W1) produces higher hemicellulose levels, and vice versa, meaning that
the longer the fermentation time is carried out the lower the hemicellulose content. This is because in
the fermentation process there is an overhaul of food fiber made by microorganisms that produce
cellulase enzymes that can degrade fibrous feed, this is in accordance with the results of the study [12]
which states that cellulase enzymes can be used as biocatalysts to degrade rich fibrous feed
hemicellulose and cellulose.
3.2 Hemicellulose
Results of Analysis of ADF (Acid Detergent Fiber) content from coconut dregs that has been
fermented with bacteria from pliek u, where the reasearch was conducted with 2 factors, namely
factor I is a variety doses of bacterial isolates from pliek (P1 1%, P2 3% and P3 5% ) and factor II are
different fermentation times (W1 3 days, W2 6 days, and W3 9 days) can be seen in Table 3 below:
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Tabel 3. Average of hemicellulose content, fermented coconut dregs based on the interaction between
the dose of bacterial isolates and the duration of fermentation (%)
duration of Fermentation (days)
Doses of Inoculum
Averages (%)
Bacteria (%)
W1
W2
W3
P1

21,49 Ab

19,56 Bb

18,88 Ba

19,98

P2
P3

21,44 Ab
21,43 Ab

18,89 Ab
18,79 Ab

17,49 Ba
16,16 Aa

19,27
18,79

Averages (%)

21,45

19,08

17,51

Information: Different superscripts on the same row and column show very significant differences (P<0,01).

The results of the variance analysis showed an interaction between the dose of bacterial isolates and
the duration of fermentation which had a very significant effect (P <0.01) on the content of
hemicellulose in fermented coconut dregs. This shows a positive synergy between various doses of
bacterial isolates and the length of fermentation in reducing the content of hemicellulose in coconut
dregs.
After further testing, it was seen that the highest hemicellulose level was in the interaction of P 1W1
(fermentation with 1% bacterial isolates and fermentation time of 3 days), which was 21.49%,
decreased ADF content in fermented coconut dregs by 3.36%. While the lowest ADF levels were
P3W3 interactions (fermentation with 5% bacterial isolates and 9 days fermentation time) which was
16.16%, where there was a decrease in the ADF content of fermented coconut pulp by 8.69%. The
hemicellulose level in fermented coconut dregs decreases due to the dissolution of some cell wall
proteins and hemicellulose in acidic detergent solutions thereby increasing the portion of ADS and
causing a decrease in ADF levels which will also reduce hemicellulose levels in these feed
ingredients.
Based on the results obtained, it is known that the interaction of the bacterial isolate dose with the
fastest fermentation time (P1W1) produces higher hemicellulose levels, and vice versa, meaning that
the longer the fermentation time is carried out the lower the hemicellulose content. This is because in
the fermentation process there is a change in fiber of feed ingredients carried out by microorganisms
that produce cellulase enzymes that can degrade fibrous feed, cellulase enzymes can be used as
biocatalysts to degrade fibrous feed rich in hemicellulose and cellulose [12].
4. Conclusion
Coconut dregs fermentation uses bacteria as long as it can degrade the content of coconut pulp fiber,
the greater the dose of bacterial inoculum given and the longer the fermentation time will reduce fiber
levels (NDF, ADF and Hemicellulose) in coconu In this study the best fermentation treatment was
found in the interaction of P3W3 namely coconut pulp fermentation by giving 5% bacterial inoculum
from pliek u and 9 days incubation time.
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