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Abstract

The purpose of this study was to determine the effect of fermented straw
supplementation with green concentrate on nutrient content and nutrient digestibility.
Green concentrate used as treatment was white lead tree leaf flour (Leucaena
leucocephala), Gamal leaf meal (Gliricidia sepium), and Indigofera leaf meal. Proximate
analysis was carried out on fermented rice straw, 70% fermented rice straw + 30%
lamtoro (FRS + white lead tree), 70% fermented rice straw + 30% Gamal (FRS + Gamal)
and 70% fermented rice straw + 30% Indigofera (FRS + Indigofera). The livestock used
for the nutrient digestibility test was 12 Friesian Holstein dairy cows. A randomized block
design was used to test nutrient digestibility. The results showed that supplementation
of green concentrate in fermented rice straw was able to increase crude protein, crude
fat, and BETN and decrease crude fiber. Crude protein digestibility did not differ in the
three types of green concentrates. Crude fat digestibility of FRS + white lead tree and FRS
+ Indigofera was higher than FRS + Gamal. The digestibility of BETN FRS + Gamal was
higher than the digestibility of FRS + white lead tree and FRS + Indigofera. This study
concludes that the three types of green concentrate can be used for the supplementation
of fermented rice straw as dairy cattle feed.
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A. Introduction
Indonesia as a tropical country has 2 seasons, namely the rainy season and the dry season.
In the dry season, the supply of grass or forage is very poor, both in quality and quantity. This is
an obstacle to the maintenance of dairy cows whose staple food is forage. On the other hand, the
provision of grazing land is getting narrower which has implications for the provision of forage.
Rice straw is one of the agricultural wastes that have the potential to be used as ruminant
animal feed when grass supplies are reduced. However, rice straw has a weakness, namely high
lignin, and silica content while low energy, protein, minerals, and vitamins. In addition, the



Chalaza Journal of Animal Husbandry/Vol.7/No. 1/20-27 /June 2022 21

digestibility of straw is also low because it is difficult to be degraded by rumen microbes (Van
Soest, 2006; Sarnklong et al., 2010). The low digestibility of rice straw is due to the old plant
supporting tissue structure (Yanuartono et al., 2017). This tissue has undergone a lignification
process so that lignocellulose and lignohemicellulose become difficult to digest
(Balasubramanian, 2013).

Processing causes the digestibility of rice straw to be increased by up to 70% and increases
its protein content (Silitonga et al., 2013). Fermentation is a simple method of processing straw
as animal feed which is generally able to increase its nutritional value (Yanuartono et al., 2019).

The use of rice straw directly or as the sole feed cannot meet the nutritional needs of
livestock. (Silitonga et al,, 2013). Required the addition of concentrate to increase nutrition.
Conventional concentrate materials are increasingly expensive, so efforts need to be made to
increase production efficiency, especially in the supply of feed by utilizing local resources by
optimizing the use of high-quality forages from leguminous feed plants to substitute the use of
concentrates from cereals, seeds, and agro-industrial waste which are expensive. getting more
and more expensive every day.

Lamtoro leaves (Leucaena leucocephala), Gamal leaves (Gliricidia sepium), and Indigofera
leaves can be used as green concentrate alternatives. Lamtoro leaves contain crude protein above
21% (Zapata-Campos et al., 2020; Rusdy et al.,, 2019) and an ash content of 8.7%% (Zapata-
Campos et al,, 2020). Gamal leaves are known to be a source of protein that is easily degraded in
the rumen (Ramadhan et al,, 2022), with a crude protein content of 22.7% (Rusdy et al., 2019),
4.38% crude fat and 6.08% ash (Herdiawan and Sutedi, 2015). Whereas Indigofera contains
higher protein, which is above 23% (Kumalasari et al., 2017; Ali et al., 2014; Sirait et al., 2012;
Gilang et al,, 2014), 6.15% crude fat (Sirait et al.., 2012) and ash content above 6.4% (Sirait et al.,
2012; Herdiawan and Sutedi, 2015).

Based on this, this research is expected to contribute in the form of scientific information
by utilizing local resources by optimizing the use of high-quality forage from leguminous feed
plants in increasing production efficiency, especially in the supply of feed so that sustainability is
maintained in meeting the demand for forage in livestock. This study aims to determine the effect
of supplementation of fermented straw with green concentrate on nutrient content and nutrient
digestibility.

B. Methodology
1. Research Design
Research on nutrient digestibility used a randomized block design (RBD) consisting of 3
treatments, each treatment was repeated 8 times. The composition of the treatment is as follows:
A: Fermented rice straw 70% + lamtoro 30% (FRS + lamtoro)
B: Fermented rice straw 70% + gamal 30% (FRS + gamal)
C: Fermented rice straw 70% + 30% indigofera (FRS + indigofera)

2. Rice Straw Fermentation

Rice straw of the Ciliwung variety is stacked into several layers and then sprinkled with 6
kg of starbio and 6 kg of urea for every 1 ton of straw. The straw is then sprayed with water until
the straw's moisture content is about 60%. Straw pile compacted and covered with plastic. The
fermentation process was carried out for three weeks. After 21 days, the rice straw was opened
and air-dried.

3. Analysis of Feed Nutrition Levels
Proximate analysis of feed nutrient content was carried out at the Animal Feed Chemistry
Laboratory, Faculty of Animal Husbandry, Hasanuddin University, Makassar using the van Soest
method.
a. Crude Protein Analysis
0.5 gram sample was added with 1 gram of selenium mixture and 25 ml of concentrated
H2S04 then digested in a fume cupboard until clear. The sample is poured into a 100 ml
volumetric flask and rinsed with distilled water, then compressed to the mark with distilled water
and then shaken until homogeneous. Prepare a reservoir consisting of 10 ml of 2% H3BO03 + 4
drops of mixed indicator solution in Erlenmeyer. The 5 ml sample solution was put into a
distillation flask, added 10 ml of 30% NaOH and 100 ml of distilled water and then distilled until
the volume of the container was + 50 ml. Rinse the tip of the distiller with distilled water then the
reservoir and its contents are titrated with a solution of 0.0171 N H2S04. Formula:
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crud tein (%) = VxNx14x6.25xP 100%
rude protein (% ~ Sample weight (mg)x i

Information:

V: Sample titration volume

N: Normality of H2S04 solution
P: Dilution factor

b. Crude Fat Analysis

1 g sample was put in a 15 ml test tube, added chloroform close to 10 ml scale, shaken, and
left overnight. Chloroform was used to compress the sample to a scale of 10 ml, shake it again,
and filtered using filter paper into a test tube. Pipette 5 ml into a cup of known weight (a gram).
Then put it in the oven at 100°C for 4 hours and put it in the desiccator for half an hour and weigh

(b grams). Formula:
Px(b—a)
Crude fat (%) = ——x100%
Sample weight

Information:
P: Dilution (10/5)

c. Crude Fiber Analysis

Sample 0.5 gram sample added 30 ml of 0.3 N H,SO4 and refluxed (heated) for 30 minutes.
The sample was added 15 ml of 1.5 N NaOH and refluxed for 30 minutes. Samples were filtered
into sintered glass No. 1 while sucked using a vacuum pump. Then washed successively with 50
ml of hot water, 50 ml of 0.3 N H,SO4, 50 ml of hot water, and 50 ml of acetone. Samples were
dried in an oven for 8 hours, cooled in a desiccator for half an hour then weighed (A). The sample
was incubated in an electric furnace for 3 hours at 500°C, allowed to cool slightly then put in a
desiccator for half an hour then weighed. Formula:

Crude fiber (%) = Sample weight x100%

d. Ash Content Analysis

The porcelain cup with the sample for determining the water content was put into the
electric furnace at 600°C for 3 hours until it turned to ash. The sample was allowed to cool slightly
then put in the desiccator for half an hour and then weighed. The formula used is:

Ash content (%) = x100%

Information:

A: the weight of the cup and ash after being fired
B: weight of empty cup after baking

C: sample weight

4. Livestock Maintenance

The test animals used were Friesian Holstein (FH) dairy cows, totaling 12 cows. Livestock
is kept in individual pens for ten weeks. The first two weeks are used as a period of adaptation to
the feed (preliminary) and in the third to the tenth week observations are carried out. Feeding
2.5-3% of body weight is done twice a day. Feed is given by mixing fermented rice straw with
forage concentrate while giving drinking water ad libitum.

The collection of fecal samples was carried out at the end of the study. Fresh fecal samples
were collected as much as 5% of the total fresh feces, while samples for proximate testing in the
laboratory were as much as 1% of the total dry weight of feces.

5. Nutritional Digestibility Analysis
Analysis of nutrient digestibility observed was protein, fat and non-nitrogen extract (NNE).
The formula used is:

x100%

Crude protein digestibility (%) =



Chalaza Journal of Animal Husbandry/Vol.7/No. 1/20-27 /June 2022 23

Crude fat digestibility (%) = x100%

NNE digestibility (%) = x100%

Information:
A: crude protein/crude fat/NNE content of the feed
B: crude protein/crude fat/NNE content of fecal

6. Data analysis
Digestibility data were analyzed for variance (ANOVA). If a significant effect was found, it
was continued with Duncan's multiple range test. Data were analyzed using SPSS 16 software.

C. Result and Discussion

1. Feed Nutrition Content

Green concentrate supplementation was able to increase crude protein, crude fat, and
BETN and reduce fermented rice straw crude fiber (Table 1). The crude protein content of feed
with lamtoro and Indigofera supplementation tends to be higher when compared to Gamal
supplementation. This is because the crude protein in lamtoro and Indigofera leaves is higher
than in Gamal leaves. In line with the research of Herdiawan and Sutedi (2015) that the crude
protein content in Indigofera leaves is higher than in Gamal leaves. Meanwhile, research by Ali et
al. (2014) showed that the crude protein of Indigofera leaves was higher than that of lamtoro
leaves. However, a report by Ramdhan et al., (2022) showed the opposite result, namely rice
straw silage supplemented with 30% Gamal produced higher crude protein (15.58%) when
compared to 30% Indigofera supplementation (13.13%).

Differences in protein content in plants can be caused by various factors, one of which is
environmental stress and soil acidity. As explained by Yayneshet et al. (2009) that the crude
protein content of forage in semi-acidic soils decreased drastically due to drought stress and soil
acidity.

Table 1 Results of proximate analysis of feed ingredients

Treatments Crude protein Crude fat Crude fiber NNE(%  Ash (%)
(%) (%) (%) )

FRC 6.56 2.44 40.84 26.92 23.23

FRC + Lamtoro 16.17 6.30 24.52 41.55 11.46

FRC + Gamal 15.31 5.15 22.01 46.44 11.09

FRC + Indigofera 16.84 6.98 23.47 41.07 12.64

Source: results of analysis of Animal Feed Chemistry Laboratory, Faculty of Animal Husbandry,
Hasanuddin University, Makassar

Even though there were differences in protein levels as a result of laboratory analysis in
each treatment, all three treatments contained protein above the minimum level of the minimum
requirement for ruminant ration crude protein, namely 7.5% (Mide and Natsir, 2013).

Nutrient supplementation, both energy and protein together, in this case, fermented rice
straw with a combination of green concentrates, is intended to optimize microbial growth so that
the utilization of fibrous feed can be optimal (Suhartanto et al., 2003). Widyobroto et al., (2001)
explained that the ideal conditions for the formation of microbial protein are when a fermented
carbohydrate source is available simultaneously with a protein source, thus a balance of energy
and protein levels is a requirement for the preparation of concentrates for ruminants.

The fat content in the Indigofera supplementation treatment was higher (6.98%) than in
the Gamal supplementation (5.15%). Meanwhile, the fat content with lamtoro supplementation
(6.3%) was higher when compared to the study by Juwandi et al. (2018) the supplementation of
30% lamtoro leaves in rice straw produces a fat content of 3.3%. The fat content of this feed is
quite high, according to Faradilla et al. (2019), the maximum fat content in the feed is 5% so that
fat will not interfere with the digestion process of the feed.

The crude fiber in this study is quite low when compared to the study of Ramadhan et al.
(2022) namely 24.81% in 30% Gamal supplementation to rice straw and 27.80% to 30%
Indigofera supplementation to rice straw. The digestibility of fiber in a food ingredient greatly
affects the digestibility of feed, both in terms of the quantity and chemical composition of the fiber
(Tillman et al., 2005). According to Wirahadikusumah (2004), high crude fiber content in
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complete feed will reduce the digestibility efficiency of the feed ingredients, because crude fiber
contains parts that are difficult to digest. The low crude fiber in fermented rice straw with a
combination of green concentrates results in a proportional increase in BETN levels. Anggorodi
(1994) states that if the crude fiber content is low, the BETN content will increase. BETN levels in
this study were almost the same as those of Juwandi et al. (2018) by supplementing 30% of
lamtoro leaves with rice straw, namely 42.03%.

Ash content is a mixture of inorganic or mineral components contained in a material
(Kamal, 1998). Wibowo (2010), states that the crude fiber content and ash content have a positive
relationship, the high crude fiber content will have a positive effect on the amount of ash content
of the material. The ash content in this study was lower than that of Ramadhan et al. (2022)
namely 15.62% in 30% Gamal supplementation to rice straw and 16.14% to 30% Indigofera
supplementation to rice straw. Mucra (2007) states that the ash content and composition depend
on the type of material and the combining process.

2. Crude Protein Digestibility
The results showed that there was no difference (P>0.05) in crude protein digestibility in
fermented rice straw with various green concentrates. This study is in line with previous research

that the digestibility of JPF + lamtoro organic matter was no different from that of JPF + Gamal
(Fattah et al., 2020).
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Figure 1. Crude protein digestibility of fermented rice straw supplemented
with green concentrate

The digestibility of crude protein in this study was almost the same as that reported by
Phesatcha et al. (2021) by giving mixed concentrate to FH-breeding cattle, a crude protein
digestibility of 46.4% was obtained. However, it is lower than the report by Polii et al. (2020) that
the crude protein digestibility of FH cattle given 70% corn husk + 30% concentrate was 82.18%.
Crude protein digestibility in FH cattle was also reported to be higher by Cahyono et al. (2015)
used natural grass, namely 74.03%.

Various factors affect the digestibility of feed ingredients, namely type of animal, age of the
animal, composition of feed ingredients, harvesting stage, level and frequency of feeding,
processing of feed ingredients, animal health conditions, stage of feed maturity, animal
individuality, exercise and so on (Patil and Patil, 2022). Differences in legume digestibility can
also be affected by differences in legume cutting ages (Sutaryono et al., 2019).

3. Crude Fat Digestibility

The results showed that there was a highly significant difference (P>0.05) in crude fat
digestibility between fermented rice straw and various green concentrates. The digestibility of
crude fat in the use of lam toro and Indigofera was higher than that of Gamal. Meanwhile, the
digestibility of crude fat in lamtoro leaves is no different from that of Indigofera. This is due to the
high crude fat content of feed containing lamtoro and Indigofera when compared to Gamal (Table
1). Following the statement of Faradilla et al. (2019) that the digestibility of dry matter, organic
matter, and crude fat is affected by the nutrient content in the feed ingredients.
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Figure 2. Crude fat digestibility of fermented rice straw supplemented with
green concentrate

This is in line with previous research that the digestibility of ]PF + Indigofera organic matter
was higher than that of JPF + Gamal (Fattah et al., 2020). This result is also in line with the
research of Sutaryono et al. (2019) that the digestibility of Indigofera organic matter was not
different from that of lamtoro at the age of 2 months of cutting.

The digestibility of crude fat is lower than reported by Polii et al. (2020) that the crude fat
digestibility of FH cattle given 70% corn husk + 30% concentrate was 84.33%. However, the
digestibility of crude fat in this study was higher than that reported by Cahyono et al. (2015) used
natural grass on FH cattle, namely 50.53%.

4. NNE digestibility

The digestibility of the extracted material without nitrogen was significantly different
(P<0.01) in the three types of green concentrates (Figure 3). The highest NNE digestibility was in
the Gamal treatment, followed by the Indigofera treatment and the lowest was in the Lamtoro
treatment. These results are relatively in line with the composition of the feed NNE, namely the
Gamal treatment has the highest NNE while the lamtoro and Indigofera treatments have the
lowest NNE (Table 1).
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Figure 3. NNE digestibility of fermented rice straw supplemented with green
concentrate

NNE digestibility is thought to be influenced by the fat content of the feed. Toharmat et al.
(2006) stated that a high-fat content causes a low digestibility value because feed digestibility is
negatively correlated with feed fat. The fat content of the feed containing gamal in this study was
lower than that of lamtoro and Indigofera (Table 1) so the digestibility of NNE with gamal
treatment was higher.
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NNE digestibility in this study was relatively low. This is following the statement of
Richards and Reid (1953), that nitrogen-free extract materials contain relatively indigestible
parts, such as lignin, and crude fiber fractions in very large quantities by ruminants. The
digestibility of NNE is lower than in previous reports, namely the digestibility of crude fat of
Ongole Peranakan cattle given 50% corn husk + 50% concentrate is 73.85% (Aling et al., 2020).

D. Conclusion

Based on the results of the study it can be concluded that the supplementation of the three
types of green concentrates (Lamtoro, Gamal, and Indigofera leaves) in fermented straw resulted
in differences in nutrient levels, fat digestibility, and NNE digestibility so that they could
potentially be used as dairy cattle feed.
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