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ABSTRACT: This research aimed to find out the processing techniques (fermentation and ammonia) that are
more effective in soaked and non-soaked fragrant lemongrass (cymbopogon nardus) waste (FLW) as ruminant
fodder based on the characteristics of rumen fluids; pH, NH; and VFA and digestation of DI (dry ingredients),
OM (organic material), CP (coarse protein), ADF, NDF, cellulose and hemiscellulose in vitro. Fermented and
ammonia using the help of microorganisms from probiotics namely starbio and urea. For fermentation use
starbio. Ammonia uses urea. This research was conducted with four treatments such as A: fragrant lemongrass
waste without immersion fermented for 10 days, B: fragrant lemongrass waste soaked for 4 hours at a
temperature of 60 degrees then fermented for 10 days, C: fragrant lemongrass waste without immersion
immersion for 10 days and D: fragrant lemongrass waste soaked for 4 hours with a temperature of 60 degrees
and then diamoniasi for 10 days. The characteristics of rumen fluid and the nutritional digestability of fragrant
lemongrass waste were tested by fermentation in vitro for 48 hours. Data analysis uses Group Randomized
Design and is significant with DMRT (Duncan's Multiple Range Test). The results of the variety analysis
showed that the treatment exerted a real different influence (P<0.05) on NH;, the digestability of CP, ADF,
NDF, cellulose and hemiscellulose. While pH, VFA and digestability of DI and OM are no different from real
(P>0.05). It was concluded that the best nutritional digest is that soaked and diamoniasi fragrant lemongrass

waste can also maintain pH, increasing the highest concentrations of VFA and NH .
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1. INTRODUCTION

Forage feed rich in fiber, cellulose and hemiscellulose as a source of energy for ruminant cattle is very
abundant, but the utilization of fiber feed is not optimal because the digestible value is relatively low. Fragrant
lemongrass waste is one source of forage feed whose nutritional content is quite good where the protein content
is 7.00% higher than rice straw which is only 3.93%, as well as other nutrient content such as: fat 2.35%, coarse
fiber 25.73%, calcium 0.35%, phosphorus 0.14%, ash 7.19% and energy 3353.00 (kkal / GE / kg) [1]. [2]
Fragrant lemongrass waste has great potential in the provision of forage feed for ruminant cattle because it is
supported by the production of dry materials that are high enough to be available throughout the year and also
have good quality. Generally all types of ruminant animal feed including fragrant lemongrass contain lignin. As
[3] it states that fragrant lemongrass waste contains a fairly high lignin of 11.1%. The high content of lignin is
an obstacle in its use as animal feed because of its low digest. Lignin is a major contributing factor to the
inability of enzymes produced by microbes to digest feed materials, as lignin binds to cellulose which forms
strong lignocellulose bonds and is very difficult to degrade by rumen microbes[4].

Ammonia and fermentation techniques are one way that can be done to break the lignin bond in fragrant
lemongrass waste to increase its digestibility, increase its nutritional value and at the same time be able to
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preserve the feed material. It has been proven by [5], that the use of starbio is able to increase the fermentation
value of organic matter, especially fiber components so that fiber provides a better source of energy. The same
opinion was also reported by [6] that the results of the application of fermented rice straw with starbio on folk
farms showed a significant influence on the average consumption of dry materials where the consumption of dry
ingredients fermented rice straw (4.41 kg / tail / day) with rice straw without fermentation (3.35 kg / tail / day)
in Balinese cattle.

In addition to using fermentation techniques to increase the digestibility of ruminant animal feed
ingredients, ammonization techniques are also no less great than it, where ammonia techniques are also able to
increase the digestibility of nutrients contained in fragrant lemongrass waste. As [7] states, improvement in the
quality of fibrous feed with urea ammonia is the occurrence of the tolerance of lignohemisellulosa and
lignosellulosa bonds so that it is easy to digest and increases the nitrogen content of feed. [8] Also reported,
ammonia processing techniques from several studies have been shown to improve the digestability of low-grade
fiber feed. It has been proven in the results of experiments conducted by [9] that ammonia waste lemongrass
fragrance with 4% urea is able to increase the digestability of dry materials 46.39% compared without ammonia.

One way to test the digestability quality of feed ingredients is to use in-vitro methods. In-vitro
engineering[10] is a method of animal feed evaluation that uses laboratory chemical analysis. [11], which is
used to predict what actually happens to the ruminant digestive process. [12] It states that In-vitro is a
laboratory-scale indirect method for estimating digestion by mimicking processes that occur in the digestive
tracts of ruminant animals.

Based on these conditions, this study was conducted to improve digestability and more efficient
processing through fermentation and ammonia processes by using starbio and urea to find out the characteristics
of rumen fluids (pH, VFA, NH;) and to determine the digestability of DI (dry ingredients), OM (organic
material), CP (coarse protein), NDF (Neutral Detergent Fiber) , ADF (Acid detergent fiber), Cellulose and
Hemiscellulose invitro. The cellulolytic microbes found in Starbio and Urea are expected to produce cellulase
enzymes that are able to remodel and stretch the bonds of lignosellulosa and lignohemisellulosa, so that fragrant
lemongrass waste becomes more easily digested by rumen microbes.

Il. MATERIALS AND METHODS

The material used in this experiment is fragrant lemongrass waste that has been dismembered, then
fermented with starbio and diamoniasi with urea, then removed, the material to conduct in-vitro tests namely
rumen fluid and Mcdougalls solution consisting of Na2CO3, Na2HPPO4.7H20, KCL, MgS04.7H20, NaCl,
CaCl22H20, CO02 gas and aquades. Other chemicals used for the analysis of VFA and NH3 concentrations are
vaseline, saturated Na2CO3 solution, indicator, H2SO4 solution 0.005 N, H2SO4 15%, NaOH solution 0.5 N,
HCL solution 0.5 N and aquades. The equipment used in this study was a set of tools for fermentation and
ammonia, a set of tools for proximal analysis, autoclaves, analytical scales, beaker glass, measuring pumpkins,
magnetic stirrers, erlenmeyer, pH meters, penetes dolls, and a set of tools for Van Soest Analysis and others.

This research was conducted at the Ruminant Animal Nutrition Laboratory, the Feed Industry
Technology Laboratory and the Non Ruminant Nutrition Laboratory, Faculty of Animal Science, Andalas
University, Padang. The research design used a Randomized Block Design (RBD) with 4 treatments and 4
replications.

For Ammonia; (1) The fragrant lemongrass waste that is not soaked is cut into pieces, mixed with urea
and chicken manure, then wrapped in glass plastic under aerobic conditions as much as 2 layers. Then, it was
ammoniated for 10 days. (2) soaked fragrant lemongrass waste, this is similar to the previous ammonia.
However, before being ammoniated, the material was soaked in a sheaker for 4 hours at a temperature of 60°C,
then it was ammoniated. For Fermentation; (1) The fragrant lemongrass waste that is not soaked is cut into
pieces, mixed with starbio and urea, then wrapped in glass plastic under aerobic conditions in 2 layers. Then
fermented for 10 days. (2) soaked fragrant lemongrass waste, this is similar to the previous fermentation.
However, before being fermented the material is soaked in a sheaker for 4 hours at a temperature of 60°C, then
fermented. After the fragrant lemongrass waste is harvested, it is then ground and dried. The treatments obtained
from the two different treatments were: A= FLW fermentation without immersion + starbio and urea for 10
days, B= FLW fermentation soaked at 60°C for 4 hours + starbio and urea for 10 days, C = FLW ammonia
without soaking + urea and chicken feces for 10 days, D = FLW ammonia soaked at 60°C for 4 hours + urea and
chicken feces for 10 days.

The measurement of the digestibility of citronella waste was carried out using the In vitro technique
based on [11]. The samples of fragrant lemongrass waste from each treatment were weighed as much as 2.5
grams and put into an Erlenmeyer containing 200 ml of goat rumen fluid and 50 ml of Mc Doughal solution.
Then put into a shaker waterbath which has been filled with water at 39°C and incubated for 48 hours. Then
after incubation, all samples were analyzed to determine the digestibility of nutrients.
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The chemical analysis was carried out to determine the characteristics of the rumen fluid; pH, NH;, VFA
and digestibility of DI, OM, CP, NDF, ADF, cellulose, and hemicellulose from citronella waste. Statistical
analysis to determine the effect of treatment on the observed variables was analyzed using the variance method
and continued with Duncan's test [12].

I11. RESULTS AND DISCUSSION
Based on statistical analysis of rumen fluid characteristics, it is known that the pH value of the rumen
fluid, the results of measuring the concentration of NH; and the production value of VFA (Vollatile fatty acid)
rumen fluid from fragrant lemongrass (Cymbopogon nardus) waste soaked and without soaking, fermented with
starbio and ammoniated with urea in vitro can be seen in Fig. Table 1.

Table 1. Characteristics of in vitro rumen fluid of fermented and ammoniated fragrant lemongrass
waste soaked and without soaking (mg%, mM)

Treatment A B C D SE

pH 7,09+0,01 7,02+0,09 7,07+0,05 6,88+0,17 0,05
NH, 6,82P+0,04 7.10% 40,20 7.06%40,17 7.21%40,05 0.07
VFA 77,5£5,00 82,5+2,89 81,5+2,50 87,5£5,00 2,13

Different superscript in the same rows were significantly different (P<0,05)

The results of statistical analysis of the characteristics of rumen fluid from the treatment of soaked and
unsoaked fragrant lemongrass waste, fermented and ammoniated in vitro are shown in Table 1. Duncan's test
results show that the MH; measurement value in the table is significantly different (P<0.05) while the pH value

and VFA showed no significant difference (P>0.05).

The best results of MH; were shown in fragrant lemongrass waste that was soaked for 4 hours at a
temperature of 60 degrees celsius then ammoniated with 4% urea for 10 days (7.21 mg%) compared to fragrant
lemongrass waste without soaking then ammoniated with 4% urea for 10 days ( 7.06 mg%) and with fragrant
lemongrass waste soaked for 4 hours with 60 degrees celsius milk then fermented with 0.6% starbio for 10 days
(7.10 mg%) and with fragrant lemongrass waste without soaking then fermented with starbio 0, 6% for 10 days
(6.82mg%).

The results of the in vitro measurement of VFA values were not significantly different (P>0.05) between
treatments. However, the VFA value in Table 1 tends to increase. The highest VFA value was obtained in the
treatment of fragrant lemongrass waste which was soaked for 4 hours at a temperature of 60 degrees celsius and
then ammoniated with 4% urea for 10 days (87.5 mM) compared to fragrant lemongrass waste without soaking
then ammoniated with 4% urea for 10 days ( 81.3mM) and with fragrant lemongrass waste soaked for 4 hours
with 60 degrees celsius milk then fermented with 0.6% starbio for 10 days (82.5mM) and with fragrant
lemongrass waste without soaking then fermented with 0.6% starbio for 10 days (77.5 mM).

The results of the analysis of variance showed that the treatment had no significant effect (P>0.05) on the
pH of the rumen fluid and did not result in differences in the degree of acidity (pH) of the rumen fluid. The pH
value of rumen fluid in Table 1 ranges from 6.88-7.09, where the resulting pH value is still in normal conditions
for the development and growth of rumen microbes as stated by Owen and Goesth in [13] which states that the
pH range is still in accordance with pH good rumen for the fermentation process is 6.0-7.2. [14] stated that those
that affect the pH of the rumen fluid are the production of VFA and NHg, an increase in VFA causes a decrease
in the pH of the rumen fluid, but on the other hand, an increase in NH; causes an increase in the pH of the
rumen fluid. However, according to [15] in Alghafid (2019) the cause of the different conditions was not
significantly the pH value of the rumen fluid obtained by each treatment due to the balance of acidic VFA and
alkaline MHy. In addition, it is also influenced by the presence of Mc.Dougalls solution (artificial saliva) which
functions as a buffer or buffer solution that causes the pH of the rumen fluid to remain stable. Rumen microbes
can work optimally to break down amino acids into ammonia at pH conditions of 6-7.2. An acidic rumen pH
(low pH) can cause a decrease in microbial activity in the rumen [16]. [17] stated that the ideal rumen pH ranged
from 6.50-7.10, at this pH condition it could support the growth of rumen microbes. According to [18] the
degree of acidity of the rumen fluid is determined by the amount of bicarbonate (HCO3) and phosphate
(HPO42) that comes from the salivary flow into the rumen. If the pH of the rumen fluid is lower than 6.00 or
rising above 7.2, it can result in inhibition of the proteolysis process and deamination because cellulolytic
microbial growth will be disrupted and cause the digestibility of crude fiber to decrease [19].
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The levels of NH; from the characteristics of the rumen fluid in the treatment of fragrant lemongrass
waste which was soaked for 4 hours at a temperature of 60 degrees Celsius and then ammoniated with urea
showed a significant effect (P<0.05) and the highest value compared to other treatments. This is because the N
contained in urea undergoes N fixation into the fragrant lemongrass waste fiber, this is in accordance with the
statement [20] which states that the ammonia treatment is effective in increasing the rumen MNH; production.
The soaking process can also remove the remaining citronella oil contained in the waste, thus affecting its
digestibility. [21] explained that the minimum concentration of ammonia required for microbial protein
synthesis is 5 mg%, equivalent to 3.74 mM, but if the feed has low fiber and protein digestibility, the optimum
concentration of NH;y required is higher, which is 20 mg% equivalent to 14.29 mM. According to [22] the
concentration of MH; in the rumen fluid is influenced by the protein consumed and the protein degradation
process in the rumen. Seen in the protein material in this study, the highest value was found in treatment D,
which was 13.99%, while in treatment A the protein value of the material was only 12.71%. The digestibility of
protein in the rumen in Treatment D was 56.81% while in treatment A was 42.13%. The protein available in the
rumen greatly affects the production of ammonia. [23] stated that the factors that affect the production of NH; in
the rumen are the length of feed in the rumen, carbohydrates in the ration, solubility and amount of feed and
rumen pH. This is because treatment D has gone through the immersion stage so that the volatile and non-
volatile compounds of citronella, citronellol, geraniol and compounds that have high boiling points such as resin
polymer compounds contained in FLW have disappeared, while in treatment A has not gone through the
process. the immersion stage so that there are still volatile and non-volatile terpene compounds such as
citronella, sitonellol and geraniol that are not completely distilled in the citronella waste material, causing low
NH; production. A higher value of NH; production is a more effective method, namely the AFLW method
(ammoniated fragrant lemongrass waste) with 4 hours of immersion, but FFLW (fermented fragrant lemongrass
waste) 4 hours of immersion is more effective than AFLW without soaking. According to [24] stated the
concentration of MH; for optimal rumen microbial growth was in the range of 3.4-11 mg% rumen fluid. The
concentration of MH; produced in this study is an ammonia concentration which is classified as an optimal
concentration. Decreased MH; production was due to a decrease in protein protection so that microbial degraded
feed decreased. [25] explained that the concentration of ammonia in the rumen is lower than 5 mg% will cause
rumen microbial growth to be slow so that it can cause a decrease in feed digestibility, this is due to protein
deficiency or protein deficiency is resistant to degradation, concluded that the level of ammonia in the rumen is
an indication between the degradation process and the synthesis process by rumen microbes.

The VFA value of the characteristics of the rumen fluid in the treatment of fragrant lemongrass waste
which was soaked for 4 hours at a temperature of 60 degrees Celsius and then ammoniated with urea showed a
significant effect (P<0.05) and the highest value compared to other treatments. This happens because the process
of immersing the volatile oil content from the heavy fraction group such as resins which have a high boiling
point of polymer compounds contained in the fragrant lemongrass waste has disappeared while in treatment A it
has not gone through the soaking stage process so that there are still volatile and non-volatile terpene
compounds. such as citronellal, citronellol and geraniol which are not completely distilled are still present in the
waste, causing low production of Volatile Fatty Acids (VFA). Higher production of VFA (Volatile Fatty Acid)
becomes a more effective method, namely the AFLW (ammoniated fragrant lemongrass waste) metodh with 4
hours of immersion, but FFLW (fermented fragrant lemongrass waste) 4 hours of immersion is more effective
than AFLW without soaking . The value of VFA concentration is more influenced by the substrate. The
ammonia treatment was able to increase the VFA concentration compared to without going through the
ammonia process, the ammonia treatment was able to damage the lignin bond with the feed fiber [26]. [27] also
stated that the ammonia treatment would increase the digestibility of the fiber which resulted in an increase in
the VFA concentration. The total VFA concentration in rumen fluid generally ranges from 70-130 mM [28].
According to [29] the high or low value of VFA concentration was influenced by the level of feed
fermentability, the amount of soluble carbohydrates, rumen pH, digestibility of feed ingredients, the amount of
feed, then the type of bacteria present in the rumen. In addition, non-structural carbohydrates (starch, pectin and
simple sugars) are fermented faster than structural carbohydrates (cellulose, hemi cellulose and lignin). [30]
explained that the concentration of VFA ranged from 60-150 mM. So that the production of VFA obtained in
this study is able to support microbial growth and activity. If the VFA is too high, it can disrupt the balance of
the rumen system [31].

Based on statistical analysis, it is known that the nutrient digestibility of fragrant lemongrass
(Cymbopogon nardus) waste soaked and without soaking, fermented with starbio and ammoniated with urea in
vitro can be seen in Table 2.
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Table 2. In vitro nutrient digestibility of fragrant lemongrass waste fermented and ammonia soaked and

without soaking (%6)

Digestibility A B C D SE
40,71+2,86 43,34+2,49 41,24+1,98 44,43+3,40
DI (dry ingredients) 44,72+2,33 46,60+2,20 46,53+1,73 48,34+3,52 1.38
gls/l((organic mate;ial) 42,13%40,33 50,96%043 45 44,37%4+1 79 56,81%+1033 %gi
coarse protein : . i
aDp e P 41,807+0,70 47,21%43.15 44,4495, 6o 47.67%4374 126
NDE 41,81%+1,20 47.54%4311 44,50%P4+1,96 48,68%+3,63 1.36
CELLULOSE 41,37%+2,14 46,93%41,84 44,30%042,42 47,19%43 .93 1,35
HEMICELLULOSE 41,82P4307 48,11%+363 44,62°P4285 50,52% 43,60 1,79

Different superscript in the same rows were significantly different (P<0,05)

The results of nutrient digestibility of fragrant lemongrass waste soaked and unsoaked, fermented and
ammoniated in vitro are shown in Table 2. The results of Duncan's test showed that the digestibility of cellulose,
hemicellulose, ADF, NDF and CP in the table was significantly different (P<0.05) while The digestibility of DI
and OM in Table 2 showed no significant difference (P>0.05).

The digestibility results in DI and OM in vitro were not significantly different (P>0.05) between
treatments. However, the digestibility values of DI and OM in Table 2 tend to increase. The highest digestibility
of DI and OM was obtained in the treatment of fragrant lemongrass waste which was soaked for 4 hours at a
temperature of 60 degrees Celsius then ammoniated with 4% urea for 10 days (DI; 44.43% and OM; 48.34%)
compared to fragrant lemongrass waste. without soaking then ammoniated with 4% urea for 10 days (DlI;
41.24% and OM; 46.53%) and with fragrant lemongrass waste soaked for 4 hours with 60 degrees Celsius milk
then fermented with 0.6% starbio for 4 hours. 10 days (DI; 43.34% and OM; 46.60%) and with fragrant
lemongrass waste without soaking then fermented with 0.6% starbio for 10 days (DI; 40.71% and OM;
44.72%).

The best results of CP digestibility in fragrant lemongrass waste were shown in the treatment of fragrant
lemongrass waste which was soaked for 4 hours at a temperature of 60 degrees celsius then ammoniated with
4% urea for 10 days (56.81%) compared to fragrant lemongrass waste without soaking then ammoniated with
urea. 4% for 10 days (44.37%) and with fragrant lemongrass waste soaked for 4 hours with 60 degrees celsius
milk then fermented with 0.6% starbio for 10 days (50.96%) and with citronella waste without soaking then
fermented with 0.6% starbio for 10 days (42.13%).

The best results of ADF and NDF digestibility of fragrant lemongrass waste were also shown in the
treatment of soaking fragrant lemongrass waste for 4 hours at a temperature of 60 degrees celsius then
ammoniated with 4% urea and fermented with 0.6% starbio for 10 days (ADF; 47.67% and 47.21%), (NDF;
48.68% and 47.54%) were compared with the treatment without immersion then ammoniated with 4% urea and
fermented with starbio 0.6% for 10 days (ADF; 44.44% and 41 .80%), (NDF; 44.50% and 41.81%).

The best results of digestibility of cellulose and hemicellulose in fragrant lemongrass waste were shown
in the treatment of fragrant lemongrass waste which was soaked for 4 hours at a temperature of 60 degrees
celsius then ammoniated with 4% urea for 10 days (cellulose; 47.19% and hemicellulose; 50.52%) compared
with fragrant lemongrass waste without soaking and then ammoniating with 4% urea for 10 days (cellulose;
44,30% and hemicellulose; 44,62%) and with fragrant lemongrass waste soaked for 4 hours with 60 degrees
Celsius milk then fermented with starbio 0.6% for 10 days (cellulose; 46.93% and hemicellulose; 48.11%) and
with fragrant lemongrass waste without soaking then fermented with 0.6% starbio for 10 days (cellulose;
41.37% and hemicellulose; 41.82%).

The results of the digestibility analysis of DI and OM in fragrant lemongrass waste did not give a
significantly different effect (P>0.05) on the treatment. However, the highest DI and OM digestibility values
were found in fragrant lemongrass waste which was soaked for 4 hours at a temperature of 60 degrees celsius
and then ammoniated for 10 days (DI; 44.43% and OM; 48.34%) compared to other treatments. This happens
because, this is because heating the fragrant lemongrass waste results in damage to the carbohydrate structure on
its cell walls, thereby facilitating the penetration of enzymes during the ammoniating process with urea, where
ammonia has the ability to cause changes in the composition and structure of the cell walls of fragrant
lemongrass waste so that it loosens lignin bonds with cellulose and hemicellulose contained in the waste. This
statement is in accordance with the opinion [32] which states that urea can loosen the lignocellulosic bonds so
that they are stretched and the crystal portion is reduced. This facilitates the penetration of enzymes produced by
bacteria and fungi so as to increase the digestibility of dry matter, organic matter, cell walls and TDN. Ammonia
using urea will cause an overhaul of organic matter which is increasing due to the hydrolysis process of urea
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into NH3 which then binds to water H.0 and undergoes hydrolysis to NH; and OH. The OH group is then able
to break the hydrogen bonds between the carbons contained in the bonds of cellulose, lignocellulose and
lignohemicellulose [33]. [34] also added, the ammonia formed from the hydrolysis of urea is able to change the
composition and structure of the cell wall, besides that it can loosen or free the bonds between lignin and
cellulose or hemicellulose, namely through breaking the hydrogen chain between cellulose and lignin or
hemicellulose.

Digestibility of crude protein in fragrant lemongrass waste soaked for 4 hours at a temperature of 60
degrees Celsius and then ammoniated with urea showed a significant effect (P<0.05) and the highest value
compared to other treatments. This happens, as a result of heating the fragrant lemongrass waste causing
damage to the cell structure in the cell wall of the waste, thus facilitating the penetration of lignolytic,
proteolytic, lipolytic, cellulolytic enzymes and others when amoniating the fragrant lemongrass waste, where
urea is hydrolyzed. produce ammonia, which will later be fixed into the waste tissue so that this fixed N will
increase the crude protein of fragrant lemongrass waste. As [35] stated that, the increase in crude protein levels
ammoniated with urea was as a result of the presence of ammonia resulting from the hydrolysis of urea which
was fixed into the fiber network and fixed nitrogen would be measured as crude protein. The statement above
has been proven that in the table the composition of CP levels of soaked fragrant lemongrass waste ammoniation
is 13.99% while the CP level of soaked fragrant lemongrass waste fermentation is 12.73% so the higher the N
content in an ingredient, the higher the protein value. Measurable roughness. [36] also stated that the ammonia
process will cause nitrogen (N) fixation into the feed material tissue (fragrant lemongrass waste) and this fixed
nitrogen will later be measured as crude protein.

The digestibility of cellulose in fragrant lemongrass waste soaked for 4 hours at a temperature of 60
degrees Celsius and then treated with urea showed a significant effect (P<0.05) and the highest value compared
to other treatments. This happens, as a result of heating fragrant lemongrass waste causing damage to the cell
structure in the cell wall of the waste, thus facilitating the penetration of enzymes such as; lignolytic,
proteolytic, lipolytic, cellulolytic and others when ammoniating the fragrant lemongrass waste, because
ammonia contains bacteria contained in urea which are able to loosen cellulose bonds so that it is easily digested
by rumen bacteria and is also able to supply nitrogen for the growth of rumen bacteria. NH3 will undergo
hydrolysis with water molecules into NH4+ and OH, the OH group can break hydrogen bonds in lignocellulosic
and lignohemicellulose [37]. [38] also explained that ammonia treatment with urea in fiber feed was able to
loosen the cellulose bonds so that they were easily digested by rumen bacteria and were also able to supply
nitrogen for the growth of rumen bacteria. Besides that, ruminants are able to utilize cellulose and hemicellulose
due to the presence of microorganisms in the rumen that help the fermentation and ammonia processes so that
these structural carbohydrates are remodeled into products that can be digested and absorbed by the small
intestine [39]). Based on the table of chemical composition, the dry matter content of fragrant lemongrass waste
treated by soaking has decreased in chemical composition, but there has been an increase in the chemical
composition of cellulose, namely; fermentation of; 28.88% to 29.41% & ammonia from; 30.13% to 31.07%. As
a result of a decrease in the dry matter composition due to the loss of soluble cell contents resulting in a decrease
in the value of the feed and a decrease in lignin resulting in an increase in the fiber fraction, therefore the higher
the cellulose content the higher the digestibility value, because the low quality of forage feed is characterized by
high lignocellulose content and low nitrogen content [40].

The digestibility of ADF and NDF in fragrant lemongrass waste soaked for 4 hours at a temperature of
60 degrees celsius and then ammoniated also showed a significant effect and the highest value compared to
other treatments. As previously explained, this occurs as a result of heating the fragrant lemongrass waste
causing damage to the cell structure in the cell walls of the waste, thus facilitating the penetration of enzymes
such as; lignolytic, proteolytic, lipolytic, cellulolytic and others when doing ammoniation of the fragrant
lemongrass waste, because urea has the ability to break bonds such as hydrogen bonds between oxygen at
carbon number 2 of one glucose molecule and carbon oxygen number 6 another glucose molecule contained in
the bond. cellulose, lignocellulose and lignohemicellulose [41]. Urea ammonia can also cause changes in the
composition and structure of cell walls that play a role in freeing the bonds between lignin and cellulose and
hemicellulose [42]. As explained [43] the digestibility of cell walls is highly dependent on the level of
lignification, it is because lignin often binds to structural carbohydrates of cellulose and hemicellulose which
forms lignocellulosic and lignohemicellulose complex bonds which affect the digestibility of the ration. On the
other hand, NDF is a food substance that is soluble in neutral detergents and is the largest part of plant cell
walls. In accordance with the opinion of [44], the digestibility of fiber feed ingredients will be greatly influenced
by the content of the constituent cell walls of the material, namely NDF. This material consists of cellulose,
hemicellulose, lignin, silica and some fibrous proteins [45]. This is supported by research [46] that is, beef cattle
and buffalo fed with ammonium hay basalt fed by intra-rumen urea infusion showed an increase in dry matter
digestibility, crude protein and NDF digestibility values. Acid detergent fiber (ADF) is a food substance that is
insoluble in acid. ADF consists of cellulose, lignin and silica [47]. The higher the ADF content, the lower the
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forage quality [48]. Because Lignin is a feed ingredient that is difficult to digest by rumen microbes. [49] stated
that lignin binds cellulose and hemicellulose which cannot be digested by enzymes produced by rumen
microbes. This will have an impact on the low value of feed digestibility.

Duncan's test showed that the digestibility of hemicellulose waste fragrant lemongrass which was soaked
for 4 hours at a temperature of 60 degrees celsius and then treated showed a significant effect and the highest
value compared to other treatments, the digestibility of the fiber fraction (hemicellulose) in fragrant lemongrass
waste was superior to the digestibility fraction. other fibers (cellulose, ADF and NDF). Different hemicellulose
digestibility was influenced by different levels of NDF and ADF. The content of ADF and NDF is high so that
the digestibility of hemicellulose is also high. This increase in the digestibility of hemicellulose as a result of
heating fragrant lemongrass waste causes damage to the cell structure in the cell wall of the waste, thus
facilitating the penetration of enzymes such as; lignolytic, proteolytic, lipolytic, cellulolytic and others when
doing ammoniation of the fragrant lemongrass waste, because, there has been a stretching of the lignin and
hemicellulose bonds during urea ammoniation so that the degradation of hemicellulose in the rumen in-vitro
increases. According to opinion [50] the digestibility of hemicellulose is higher than that of cellulose, because
hemicellulose is a fraction that is more easily digested by rumen microbes than cellulose. Hemicellulose is the
difference between the NDF content and the ADF content. The increased digestibility of hemicellulose is part of
the plant cell wall that is easily utilized by livestock. [51] According to the most easily absorbed component in
the rumen is hemicellulose compared to cellulose. According to [52], hemicellulose and cellulose are the two
main carbohydrate compounds found in forage feeds and are very important for ruminants as an energy source.
The digestibility of hemicellulose is higher than that of cellulose because the constituent components of
hemicellulose consist of carbohydrate polymers containing hexose, pentose, araban, xylan, polyuronic sugars
which are less resistant to chemical solvents or enzymatic reactions than cellulose [53].

1V. CONCLUSION
Based on the results of this study, it can be concluded that treatment D, namely citronella waste soaked
for 4 hours at a temperature of 60°C which was ammoniated with urea produced the best fiber fraction
digestibility, namely ADF 47.67%; NDF 48.68%; Cellulose 47.19%; and Hemicellulose 50.52% and
digestibility CP 56.81% and tend to increase digestibility DI 44.43%; OM 48.34% and maintain the pH,
increasing the concentration of VFA and the highest concentration of NH;.

V. RECOMMENDATION
Based on the research findings, the research offers some recommendations that for further research needs
to be done by making rations that are added with fragrant lemongrass waste which is soaked for 4 hours at a
temperature of 60°C and ammoniated with urea to see the effect of nutrient digestibility of fragrant lemongrass
waste and the characteristics of rumen fluid on livestock in-vivo metodh.

REFERENCES

[1] Sukamto, Djazuli M, Suheryadi D. 2011. Seraiwangi (Cymbopogon nardus L) sebagai penghasil minyak atsiri, tanaman konservasi
dan pakan ternak. Dalam: Inovasi Teknologi Mendukung Peningkatan Nilai Tambah, Daya Saing dan Ekspor Perkebunan.
Prosiding Seminar Nasional Inovasi Perkebunan. Bogor (Indonesia): Puslitbangbun. him. 175-180.

[2] Sembiring BB dan Manoi F. 2015. The Efect Of Withering And Distillation Of Oil Quality And Yield Of Citronella (Cymbopogom
nardus). Prosiding Seminar Nasional Swasembada Pangan Politeknik Negeri Lampung. Hal 447-452.

[3] Ortiz, S. 1987. Anaerobic conversion of pretreated lignocellulosic residues to biomass conversion technology. Principies and
practice ISBN 0331742 : 6771.

[4] Handayani, S., A.E. Harahap dan E. Saleh. (2018). Kandungan fraksi serat silase kulit pisang kepok (musa paradisiaca) dengan
penambahan level dedak dan lama pemeraman yang berbeda. J. Petern. 15(1): 1-8.

[5] Suharto, W dan Rosanto. 1993. Starbio untuk Penggemukan Ternak Sapi. Jurnal Teknologi Peternakan Vol 22 (4) September 1993.

[6] Syamsu, J.A., Yusuf. M., Hikmah.,Abustam E. 2003. Kajian Fermentasi Jerami Padi Dengan Probiotik Sebagai Pakan Sapi Bali Di
Sulawesi Selatan. J. llmu Ternak 3(2): 46 — 49.

[7] Komar, A. 1984. Teknologi Pengolahan Jerami Padi sebagai Makanan Ternak. Yayasan Dian Grahita, Jakarta.

[8] Oematan, G. 1997. Stimulasi pertumbuhan Sapi Holstein Melalui Amoniasi Rumput dan Suplementasi Minyak Jagung, Analog
Hidrksi Metionin, Asam Folat dan Fenil Propionat, Tesis program Pascasarjana. IPB. Bogor.

[9] Elihasridas and R. W. S. Ningrat. 2015. Degradasi in-vitro frkasi serat ransum berbasis limbah jagung amoniasi. Jurnal Peternakan
Indonesia, Vol. 17 (2), 116-122.

[10]  Tillman, A.D., H. Hartadi, S.Reksohadiprodjo, S. Prawirokusumo,dan S. Lebdosukojo, 1998. llmu Makanan Ternak Dasar. Cet. ke-
4. Gajah Mada University Press,Y ogyakarta.

[11]  AOAC. 1990. Official Methods of Analysis Food Compotition; Additives; Natural Contaminants. Vol 2. 15th edition. Virginia.
USA.

[12]  Tillman, A.D.; H. Hartadi; S. Reksohadiprodjo; S. Prawirokusumo; dan S. Lebdosoekojo., 1991. llmu Makanan Ternak Dasar.
Gadjah Mada University Press.Yogyakarta.

[13] Mariani. N. P dan N. N. Suryani, 2016, Kecernaan dan Produk Fermentasi Rumen (In-Vitro) Ransum Sapi Bali Induk Dengan Level
Energi Berbeda. Denpasar, Bali, Fakutas Peternakan Universitas Udayana. Majalah llmiah Peternakan Volume 19.

[14]  Van Soest, P. J. 1982. Nutrional Ecology Of The Ruminant. O&B Books. Cervallis. Oregon, Usa.

*Corresponding Author: sitizainab949@yahoo.com 28 | Page



The In-vitro Nutrients Degradation of Fragrant Lemongrass (Cymbopogon nardus) Waste and,.

[15]
[16]
[17]
[18]

[19]
[20]

[21]
[22]
[23]
[24]

[25]
[26]

[27]

[28]
[29]

[30]
[31]

[32]

[33]
[34]
[38]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]

[44]

[45]
[46]
[47]
[48]
[49]
[50]
[51]

[52]
[53]

Arora, S. P. 1995. Pencernaan Mikroba Pada Ruminansia. Terjemahan dari Microbial Digestion In Ruminants. Oleh Retno
Murwani. Gadjah Mada University Press, Yogyakarta.

Mabhesti, G. 2009. Pemanfaatan Protein pada Domba Lokal Jantan dengan Bobot Badan dan Aras Pemberian Pakan yang
Berbeda. Fakultas Peternakan Universitas Diponegoro, Semarang. (Tesis).

Arora, S. P. 1995. Pencernaan Mikroba Pada Ruminansia. Terjemahan dari Microbial Digestion In Ruminants. Oleh Retno
Murwani. Gadjah Mada University Press, Yogyakarta.

Ismail, Risman. 2011. Fisiologi Pencernaan Ruminansia (Part2). https. //Rismanismail.wordpress.com/2011/06/03/fisiologi
pencernaan ruminansia part2. Diakses Juni 2019 Mada University Press; Yogyakarta, (Diterjemahkan olehR.Murwani).

Orskov, E. R. 1982. Protein Nutrition in Ruminant. Academic Press, New York.

Zain, M., Elihasridas dan D. Mangunwidjaja. 2005. Pengaruh Suplementasi Daun Ubi Kayu Terhadap Fermentabilitas dan
Kecernaan In Vitro Ransum Berpakan Serat Sawit Hasil Amoniasi dengan Urea. J. Tek. Ind. Peternakan. 15 (2) : 54-59.
Jamarun. N., dan Mardiati Zain, 2013, Dasar Nutrisi Ruminansia, Padang : Jasa Surya.

Rahayu. R. I, A. Subrata dan J. Achmadi, 2018,Fermentabilitas Ruminal Invitro pada Pakan Berbasis Jerami Padi Amoniasi
dengan Suplementasi Tepung Bonggol Pisang dan Molases,.Semarang. ~ Universitas  Diponegoro,Jurnal  Peternakan
Indonesia Volume 20 (3):166-174.

Suwarno, J. 2008. Pengaruh Rasio Pemberian Pakan Yang Berbeda Terhadap Produksi VFA dan NH3 Rumen Serta Kapasitas
Lambung Domba Jantan Lokal. Fakultas Peternakan Institut Pertanian Bogor; Bogor (Skripsi).

Preston, R.L and R. A. Leng. 1987. Matching Ruminant Production System With Available Resources in the Tropics. Penambul
Books Armidalte.

Jamarun. N., dan Mardiati Zain, 2013, Dasar Nutrisi Ruminansia, Padang : Jasa Surya.

Harahap. M. A, A. Subrata and J. Achmadi, 2015, Fermentabilitas Pakan Berbasis Amoniasi Jerami Padi Dengan Sumber Protein
yang Diproteksi didalam Rumen Secara In Vitro, Semarang, Universitas Diponegoro. AnimalAgriculture Journal 4 (1): 137-143.
Zain, M., Elihasridas dan D. Mangunwidjaja. 2005. Pengaruh Suplementasi Daun Ubi Kayu Terhadap Fermentabilitas dan
Kecernaan In Vitro Ransum Berpakan Serat Sawit Hasil Amoniasi dengan Urea. J. Tek. Ind. Peternakan. 15 (2) : 54-59.
Jamarun. N., dan Mardiati Zain, 2013, Dasar Nutrisi Ruminansia, Padang : Jasa Surya.

Wijayanti, E., F. Wahyono dan Surono. 2012. Kecernaan Nutrien dan Fermentabilitas Pakan Komplit dengan Level Ampas Tebu
yang Berbeda Secara In Vitro. J. Anim. Agric. 1 (1) : 167 — 179.

McDonald and C. A . Morgan. 2002. Animal Nutrition. 5th Edition. Longman Scientific and Technical, Inc. New York.Sandi, S., A.
l.

M. Ali, dan A. A. Akbar. 2015. Uji In Vitro Wafer Ransum Komplit dengan Bahan Perekat yang Berbeda. Jurnal Peternakan
Sriwijaya. 4(2) : 716.

Owens, F. N., S. Qi and D. A. Sapienza. 2014. Invited Review: Applied Protein Nutrition of Ruminants-Current Status and Future
Directions. The Professional Animal Science. 30: 150-179.Parakkasi, A.1999. llmu Nutrisi dan Makanan Ternak Ruminan.Cetakan
PertamaPenerbit UP. Jakarta.

Hanafi, N.D. 2008. Perlakuan Silase dan amoniasi daun kelapa sawit sebagai bahan pakan domba. Fakultas Pertanian Universitas
Sumatera Utara, Medan.

Marjuki .2012. Peningkatan Kualitas Jerami Padi Melalui Perlakuan Urea Amoniasi. Artikel Ilmiah. Fakultas Peternakan
Universitas Brawijaya, Malang.

Hanafi, N.D. 2004. Perlakuan Silase dan Amoniasi Daun Kelapa Sawit Sebagai Bahan Baku Pakan Domba. Skripsi. Fakultas
Pertanian Program Studi Produksi Ternak Universitas Sumatera Utara. Medan.

Amin, A. 2015. Pengaruh konsentrasi dan waktu pemberian EM-4 terhadap pertumbuhan dan hasil tanaman mentimun,
Agrosamudra. Jurnal Penelitian. 2 (2): 49-61.

Hanafi, N.D. 2008. Perlakuan Silase dan amoniasi daun kelapa sawit sebagai bahan pakan domba. Fakultas Pertanian Universitas
Sumatera Utara, Medan.

Leng, R.A 1991. Aplication of Nutrition of Animal in Developing Countries. FAO Animal Production and Health Paper.

Nurhaita, N. Jamarun, R. Saladin, L Warly dan Mardiati Z, 2008. Efek suplementasi mineral Sulfur dan Phospor pada pelepah sawit
amoniasi terhadap kecernaan zat makanan secara in-vitro dan karakteristik cairan rumen. J. Pengembangan Peternakan Tropis 33
No1:51-58.

Walker, H.G. and Kohler, G.O. 1981. Treated and untreated cellulosic wastes as animal feeds: Recent work in the United States of
America. Agriculture and Environment 6 (2- 3): 229-243. doi.org/10.1016/0304- 1131(81)90013-8.

Murni, R., Suparjo, Akmal, dan B.L. Ginting. 2008. Metode Pengolahan Limbah Untuk Pakan Ternak. Universitas Jambi. Jambi.
Komar, A. 1984. Teknologi Pengolahan Jerami Padi sebagai Makanan Ternak. Yayasan Dian Grahita, Jakarta.

Smith, A. H., E. Zoentendal and R. I. Mackie. 2005. Bacterial Mechanisme To Overcome Inhibitory Effects of Dietary Tannins.
Microb. Ecol. 50: 197- 205.

Van Der Meer, J.M. and AJ.H. Vanes. 2001. Optimal Degradation of Lignocellulosic Feeds by Ruminants and In Vitro
Digestibility Tests. Proceedings of a Workshop, Degradation of Lignocellulosics in Ruminant and Industrial Processes.March 17 -
20, 1986, Lelystad, Netherlands. pp. 21-34.

Van Soest, P. J. 1982. Nutritional Ecology of Ruminant: Ruminant Metabolism, Nutritional Strategies, the Cellulolytic
Fermentation and The Chemistry of Forages and Plant Fibers. Cornell University Press, Ithaca.

Paengkoum, P., Liang, J.B., Jelan, Z.A and Basery, M. 2010. Utilization of Steam-Treated Oil Palm Fronds in Growing Saanen
Goats: I1. Supplementation with Energy and Urea. Asian-Aust. J. Anim. Sci. 19(11): 1623-1631.

Van Soest, P. J. 1982. Nutritional Ecology of Ruminant: Ruminant Metabolism, Nutritional Strategies, the Cellulolytic
Fermentation and The Chemistry of Forages and Plant Fibers. Cornell University Press, Ithaca.

yanti 2011. http://fufudyanti.blogspot.com/2011/04/manfaat-coklat-bagikesehatan.html .diakses tanggal 26 desember 2012.

Zain, M., R. W. S. Ningrat, Erpomen, E. M. Putri dan M. Makmur. 2019. The Effects of Leguminous Supplementation on
Ammoniated Rice Straw Based Completed Feed on Nutrient Digestibility on In vitro Microbial Protein Synthesis. Earth and
Environmental Scienc. 287 : 1-5.

Tillman, A. D., H. Hartadi, S. Reksohadiprodjo, S. Prawirokusumo dan S. Lebdosoekojo. 2005. Ilmu Makanan Ternak Dasar.
Cetakan Kedua Peternakn. Gadjah Mada University Press, Yogyakarta.

Hakim, M. 1992. Laju degradasi protein kasar dan organic Setaria splendida rumput lapangan dan alang-alang (Imperate
cylindrical) dengan teknik in sacco. Skripsi. Fakultas Peternakan Institut Pertanian Bogor, Bogor.

Sayuti, N. 1989. Landasan Ruminansia. Diktat. Fakultas Peternakan Universitas Andalas, Padang.

Tillman, A. D., H. Hartadi, S. Reksohadiprodjo, S. Prawirokusumo dan S. Lebdosoekojo. 2005. llmu Makanan Ternak Dasar.
Cetakan Kedua Peternakn. Gadjah Mada University Press, Yogyakarta.

*Corresponding Author: sitizainab949@yahoo.com 29 | Page



