
 Journal of Buffalo Science, 2025, 14, 131-140 131 

 
ISSN: 1927-5196 / E-ISSN: 1927-520X/25 

Innovative Use of Endogenous Enzymes to Enhance Silage 
Chemical Quality of Corn Straw for Buffalo (Bubalusbubalis) Feed 
in Samosir Island 

Nurzainah Ginting1,2,*, Raden Edhy Mirwandhono1, Muhammad Adanan Purba1, 
Muhammad Amran Nasution1, Winda Fransisca Saragih1, Nurjama’yah br. Ketaren1 and 
Anjas Asmara Samsudin3 

1Animal Production Program Study, Faculty of Agriculture, Universitas Sumatera Utara, Medan, Indonesia 
2Head of Eco Enzyme Team of UI Greenmetric World University Ranking Network, Indonesia 
3Department of Animal Science, Faculty of Agriculture, Universiti Putra Malaysia, Selangor Dahrul Ehsan, 
Malaysia 

Abstract: On Samosir Island, there is an annual shortage of buffalo feed during the dry season. However, this feed 
shortage has caused farmers to scramble to find substitute feed. Still, it has also caused stress in the buffalo, which has 
led to the emergence of Haemorrhagic septicemia (HS), as Samosir is an endemic area (HS). Beginning in 2024, corn 
cultivation began to be widely practiced on the island of Samosir, which generates a significant amount of waste such as 
corn straw. This research focuses on preparing feed for buffalo (Bubalus bubalis) using fermented corn straw, with the 
fermentation process utilizing endogenous enzymes derived from rumen fermentation (EERF). It was obtained from 
fermented 100- day buffalo rumen, where the buffalo rumen comes from buffalo that consume corn straw. This study 
used a completely randomized design, a 3×3factorial with three replications. Factor I was various doses of EERF(2%, 
4%,6%),and Factor II was different fermentation times(5d,10d, 15d).Parameters that were observed in this study were 
chemical quality: Dry Matter (DM), Neutral Detergent Fiber (NDF), Acid Detergent Fiber (ADF), Crude Protein (CP), and 
pH. Previously, isolation on EERF was carried out to identify the dominant fiber-degrading colonies, as they produce 
enzymes. Analysis of the potential of corn straw for buffalo feed was conducted by calculating corn straw production 
from the corn harvest area on Samosir Island. The result of this study is that corn straw fermentation using endogenous 
enzymes improves the chemical quality of silage, such as DM increasing from 38.59 to 46.17, NDF from 46.23 to 40.48, 
ADF from 30.53 to 24.21, CP from 9.25 to 9.86, and pH from 5.15 to 4.76. Through this improvement in nutritional 
quality, the dietary needs of buffaloes are met. This corn straw is sufficient for 9,565,101 buffaloes. Since corn cultivation 
has become intensive, there is a tendency of HS cases to decrease, with only 6 instances of HS in 2024 and 13 cases 
up to June 2025, while in 2023 there were 202 cases. 
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INTRODUCTION 

Buffalo farming in Samosir is carried out in an 
extensive-traditional way, i.e. during the day they are 
grazed on empty land, without rotation. There is no 
special drinking water and at night they are kept in 
pens or not in pens, also without feed and drinking 
water. Buffaloes serve multiple purposes, including as 
workers, milk and meat producers, savings that can be 
cashed when needed, and animals for traditional 
ceremonies and as a tourism attraction [1]. Buffalo 
power is used for processing agricultural land, driving 
water pumps, pressing sugarcane and sugarcane 
shoots, grinding grain, and pulling carts [2, 3].  

Traditional extensive maintenance management 
has led to overgrazing of pastures, resulting in reduced 
consumption and low-quality feed. This can be seen in 
the grazing lands on Samosir Island, where the 
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condition of the pastures is overgrazing. In general, 
breeders have been unable to meet maintenance 
needs greater than 2.5% of body weight per day. Lack 
of feed, including drinking water, has an impact on 
decreasing production and reproductive performance of 
buffalo [4], which in the long run will affect reducing 
productivity and population. Meanwhile, in Samosir, a 
lack of feed causes buffalo stress and triggers 
Haemorrhagic septicemia (HS) disease, as Samosir is 
an endemic area of HS. 

The primary step to improve buffalo feeding 
management is to increase daily feed consumption to 
2.5-2.7% dry matter of female body weight and 2.7-
3.5% dry matter of male body weight [5]. The use of 
grass as a source of fiber and energy in buffaloes can 
be combined with the use of agricultural plant waste. 
One of the wastes that has the potential to be used as 
a source of fiber is corn waste. Since 2024, corn has 
been intensively cultivated throughout Samosir. During 
the harvest season, the availability of corn plant waste 
is high, so it can be used as ruminant animal feed. 
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Corn plant waste that can be used as animal feed is 
part of the leaves and stems (corn straw) or cobs and 
cob skin. 

Corn waste is a by-product of growing corn with a 
production level of 64.44 tonnes/h/y which includes 
corn straw, corn cobs, and corn husk. The nutritional 
content of corn straw contains 6.38% protein, 30.19% 
crude fiber, 2.81% crude fat, 7.28% ash, and 53.12% 
TDN [6]. The data shows that the main obstacle to the 
use of corn as feed is its low nutritional value, 
especially the high crude fiber content and low protein 
content. The high oil fiber content causes the low 
digestibility of corn plant waste. Efforts to overcome the 
limitations of corn plant waste involve treating it before 
feeding it to livestock, such as through fermentation to 
make silage, thereby increasing its nutritional content 
[7]. It is stated that good silage originates from forage 
or agricultural waste, which is preserved fresh (with a 
water content of 60-70%) through a fermentation 
process with the addition of a fermenter, such as 
indigenous enzymes. 

Various products that are useful as fermenters to 
assist the silage process have been on the market. For 
breeders who live inland, such as in the mountains on 
Samosir Island, these products are difficult to obtain. 
Therefore, it is necessary to look for alternative 
fermenters. Making a fermenter involves a 100-day 
fermentation process using organic matter. [8] We 
found different enzyme activities when using different 
organic materials, such as protease, during papaya 

fermentation. Hong-ya et al. (2015) found lignocellulose 
and hemicellulose enzymes in the rumen of cattle that 
consume corn [9]. The enzymes to be produced should 
be adjusted to the purpose of the fermentation. 
Suppose the goal is to make silage of agricultural 
waste rich in fiber. In that case, it is more effective to 
use materials that are also high in fiber during the 
enzyme production process. Therefore, this study aims 
to produce feed from fermented corn straw using 
indigenous enzymes. The feed should contain nutrition 
that fulfills the buffalo's needs. 

MATERIALS AND METHODS 

The research was carried out in vitro in the Animal 
Production Laboratory, Animal Husbandry Study 
Program, Universitas Sumatera Utara. 

Materials 

The materials needed to make EERF were a 50-liter 
plastic container, 1 kg of molasses, 3 kg of buffalo 
rumen from Samosir slaughterhouse, and 10 liters of 
water. The mixture was then fermented anaerobically 
for 100 days.These materials were presented in Figure 
1. Molasses was an energy source for microbes to 
grow. 

Because this study also identified fiber-degrading 
bacteria in EERF, selective media were prepared by 
the Hungate method, using Carboxy Methyl Cellulose/ 
CMC as the substrate, xylan, and tannic acid [10]. 
Other material were corn straw to make silage.  

 
Figure 1: Buffalo rumen fermentation 100 days anaerobic. 



Innovative Use of Endogenous Enzymes to Enhance Silage Journal of Buffalo Science, 2025 Vol. 14     133 

METHODOLOGY 

Fermentation in making EEFF was carried out in 
this study for 100 days. After the time, stirring was 
carried out to homogenize the mixture, followed by 
separation of the liquid and solid components. The 
liquid component was collected, then centrifuged at 
3000 rpm at a temperature of 4 °C for 10 minutes. This 
process was expected to yield an extract that was used 
in this study.  

According to Srihardyastutie and Rosmawati (2024), 
during the fermentation of organic material for 100 
days, there was a rapid increase in the population of 
bacteria, protozoa, and fungi. Over time, enzymes were 
produced that were compatible with the functions of 
these microorganisms [11]. Research conducted by 
[12, 13] found that fermenting fruit and vegetable peel 
for 100 days produces various enzymes such as 
protease, amylase, and lipase. This study introduced a 
novel approach, as the 100-day fermentation process 
in the rumen makes a population of lignocellulolytic 
bacteria, which are then followed by enzymes. 

According to research by Mohamed and Chaudry 
(2008), there was a large population of bacteria, 
namely 1 billion bacteria and 1 million protozoa per 1 
mm of rumen fluid [14, 15]. Isolated bacteria from the 
rumen of buffalo consuming corn stover revealed a 
bacterial consortium capable of utilizing complex 
carbohydrate food sources. Researchers [9, 16] 
successfully fermented corn stover by using 
lignocellulolytic bacteria, which resulted in the 
degradation of lignin and lignocellulose. Using complex 
microbial inoculants could improve the quality of corn 
straw fermentation [17]. In this study, rumen fluid 
containing complex microorganisms was found to 
produce complex enzymes. 

A study on silage was conducted using an 
experiment with a completely randomized design, 
involving two factors. The first factor was the enzyme 
concentration, which consisted of 3 treatments: E1: 
2%, E2: 4%, and E3: 6%. The second factor was the 
duration of fermentation, i.e., T1: 5 days, T2: 10 days, 
T3: 15 days.Three repetitions were carried out, 
resulting in 36 samples. Parameters that were 
observed in this study were dry matter, NDF, ADF, 
crude protein, and pH.  

Silage Study using EERF Fermenters 

Corn straw was cut into 3 cm pieces and spread on 
plastic sheets. The corn straw to be fermented was 
mixed with other ingredients to make complete feed. 

This made it easier for farmers to feed their buffaloes. 
70% corn straw was mixed with 12% rice bran, 5% 
coconut husk, 7% corn flour, 1% minerals, 2% urea, 
3% molasses, and the fermenter was mixed evenly. 
Next, fermenter was added to silage ingredients 
according to the treatment and stored it accordingly. 
The formula was divided into one kilogram, then 
sprayed with the fermenter according to the treatment 
and mixed to ensure even distribution. The formula was 
then placed in plastic, tightly sealed to maintain 
anaerobic conditions, and labeled. It was then stored 
according to the treatment duration of 5, 10, and 15 
days. Fermentation was carried out in tightly sealed 
plastic bags to ensure anaerobic conditions were 
maintained. 

Isolation of Bacteria in EERF 

This study isolated dominant bacteria from EERF 
using the Hungate isolation methods, as these 
methods can detect lignocellulolytic bacteria. The 
selective media used were Carboxy Methyl Cellulose 
(CMC) as a substrate for cellulolytic bacteria, xylan as 
a substrate for xylanolytic bacteria, and tannic acid as a 
substrate for lignolytic bacteria, and they grew on 
media inside roll tubes. Observations were made every 
day, and on the third day, bacterial growth began to 
appear in the form of white/cream or gray oval spots. 
Next, the most dominant bacteria were selected and 
purified by the streak method repeatedly until a single 
culture was obtained. Next, the morphological 
characteristics of bacteria were observed, 

Analysis of Dry Matter, NDF, ADF, Cude Protein, pH 

This study analyzed dry matter content, NDF, ADF, 
crude protein, and pH. The methods used in this study 
were nutritional content testing using proximate 
analysis and fiber testing using Van Soest analysis. pH 
was measured using a Hana pH meter. 

Analysis of the Potential of Corn Straw for Buffalo 
Feed 

This analysis was conducted by calculating corn 
straw production from the corn harvest area on 
Samosir Island. This was then converted to dry matter. 
The potential of corn straw for buffalo feed was 
calculated based on the assumption that buffalo require 
3% dry matter. 

Statistical Analysis 

The data obtained were tabulated and analyzed 
using analysis of variance (ANOVA). Furthermore, if 
there were differences, Duncan's multiple range test 
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was used to determine significant differences between 
treatment groups (p < 0.05), using Statistical Package 
version 29.0 (IBM Corp., NY, USA) [18]. In this study, 
the interaction between the first factor, enzyme 
concentration, and the second factor, fermentation 
time, was tested. 

RESULTS 

Morphological Characteristics of Isolates from 
EERF 

From this study, 17 lignocellulolytic isolates, as 
seen in Table 1, were obtained, including 5 cellulolytic 
isolates, 3 xylanolytic isolates, and 9 lignolytic isolates. 

DISCUSSION 

Isolation of Bacteria in EERF 

Morphological observations show that the 
cellulolytic bacteria isolated from buffalo rumen are 

white in color, round in shape, and less than 1 mm in 
diameter (Table 1). However, some colonies are 
cream, grey-colored, round in shape, and between one 
and two millimeters in diameter (Figure 2). This is 
consistent with the findings of [19], who isolated 
bacteria from rumen and found dominant bacterial 
colonies that were circular in shape and white/cream in 
color.  

The bacteria in EERF produce various enzymes 
after a 100-day fermentation period, namely 
lignocellulolytic enzymes, which, according to [20, 21], 
can degrade lignin, cellulose, and hemicellulose. [20] 
state that enzyme application is faster in degrading 
fibrous feed. The research findings of [9] revealed that 
the bacterium Bacillus amyloliquefaciens MN-8 is 
capable of producing lignin peroxidase, manganese 
peroxidase, cellulase, and hemicellulase enzymes. 
Hungate (2013) identified cellulose-digesting bacteria 
(Bacteroides succinogenes, Ruminococcus flava-
faciens, Ruminococcus albus, Butyrivibrio fibrisolvens)

Table 1: Characteristics of Isolates from EERF 

Characteristics 
Isolate 

Substrate Form Colour Structure Edge Elevation 

1 Carboxy Methyl Cellulose/CMC Rhizoid White Mucus Slightly hairy Flat rise 

2 Carboxy Methyl Cellulose/CMC Rhizoid White Mucus Slightly hairy Flat rise 

3 Carboxy Methyl Cellulose/CMC Circular White Mucus Undulating Flat 

4 Carboxy Methyl Cellulose/CMC Ireguler White Mucus Slightly hairy Flat 

5 Carboxy Methyl Cellulose/CMC Ireguler White Mucus Slightly hairy Flat rise 

6 Xylan Circular Cream Mucus Undulating Flat rise 

7 Xylan Circular Cream Mucus Undulating Flat 

8 Xylan Circular Cream Mucus Undulating Flat 

9 Tannic acid Rhizoid Grey Smooth Undulating Swollen 

10 Tannic acid Circular Grey Smooth Undulating Swollen 

11 Tannic acid Rhizoid Grey Smooth Undulating Swollen 

12 Tannic acid Circular Grey Smooth Undulating Slightly swollen 

13 Tannic acid Ireguler Slightly grey Smooth Undulating Swollen 

14 Tannic acid Rhizoid Slightly grey Smooth Undulating Swollen 

15 Tannic acid Circular Slightly grey Smooth Undulating Swollen 

16 Tannic acid Ireguler Slightly grey Smooth Undulating Swollen 

17 Tannic acid Rhizoid Slightly grey Smooth Undulating Swollen 

 

 
Figure 2: Lignocellulolytic isolates in this study consisted of a: cellulolytic isolate; b: xylanolytic isolate and c: lignolytic isolate. 
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Table 2: Dry Matter of Complete Feed Silage Based on Corn Straw Fermented using EERF 

Length of fermentation (days) 
EERF 

L1(5) L2(10) L3(15) 
Average 

E1 38.59 38.61 40.58 39.26 

E2 41.23 42.36 43.96 42.51 

E3 42.46 44.12 46.17 44.25 

Average 40.76a 41.69a 43.57b  

Note: Significant differences if there is different superscripts in the same column. 
 

Table 3: NDF of Complete Feed Silage Based on Fermented Corn Straw using EERF 

Length of fermentation (Days) 
EERF 

L1(5) L2(10) L3(15) 
Average 

E1 52.33 46.27 40.11 46.23 

E2 47.25 42.21 38.52 42.66 

E3 43.21 41.14 37.10 40.48 

Average 47.59a 43.21b 38.58c  

Note: Significant differences if there is different superscripts in the same column. 
 

Table 4: ADF of Complete Feed Silage Based on Fermented Corn Straw using EERF 

Length of fermentation (Days) 
EERF 

L1(5) L2(10) L3(15) 
Average 

E1 30.25 32.24 29.11 30.53a 

E2 27.25 26.21 26.22 26.56a 

E3 24.30 23.22 25.10 24.21b 

Average 27.25a 27.22a 26.81b  

Note: Significant differences if there is different superscripts in the same column. 
 

Table 5: Crude Protein of Complete Feed Protein Silage Based on Fermented Corn Straw using EERF 

Length of fermentation (Days) 
EERF 

L1(5) L2(10) L3(15) 
Average 

E1 7.73 9.77 10.24 9.25 

E2 8.65 9.81 10.56 9.67 

E3 8.90 9.96 10.73 9.86 

Average 8.43a 9.85b 10.51c  

Note: Significant differences if there is different superscripts in the same column. 
 

Table 6: pH of Complete Feed Silage Based on Fermented Corn Straw Using EERF 

Length of fermentation (Days) 
EERF 

L1(5) L2(10) L3(15) 
Average 

E1 5.32 5.10 5.02 5.15 

E2 5.21 4.95 4.90 5.02 

E3 5.14 4.62 4.52 4.76 

Average 5.22a 4.89b 4.81b  

Note: Significant differences if there is different superscripts in the same column. 
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and hemicellulose-digesting bacteria (Butyrivibrio 
fibrisolvens, Bacteroides ruminocola, Ruminococcus 
sp) [10]. 

Guo et al. (2019) in their study of cattle fed 
fermented corn stover using lignisulolytic bacteria 
found that the dominant colonies were Bacteroidetes, 
Lentisphaerae, Firmicutes, and Fibrobacteres [22]. Guo 
et al. (2019) also stated that these dominant colonies 
accounted for 77% of the total bacteria, demonstrating 
the positive effect of microbial inoculants on the 
function of cellulose- and hemicellulose-degrading 
bacteria. This statement was also supported by the 
research of [23], who stated that rumen bacteria 
dominate and play a crucial role in degrading feed 
containing fiber. 

Dry Matter of Complete Feed Silage Based on Corn 
Straw Fermented using EERF 

The increase in dry matter content with increasing 
doses of EERF enzymes and the length of fermentation 
time is due more to the activity of the lignocellulolytic 
enzymes. In this study, the 6% enzyme treatment is 
superior to the 2% and 4% treatments. Fermenting for 
15 days is better than fermenting for 5 or 10 days. 
There is an interaction between the 6% fermenter with 
a 15-day fermentation period, which shows the highest 
DM. In their study on fiber degradation using bacteria 
[19], researchers found that livestock consuming 
fermented fiber feed with lignocellulolytic bacteria 
exhibited higher effective degradability of DM 
compared to those consuming unfermented feed, 
although the fermentation period was longer, 
specifically 21 days. According to [24], buffalo rumen 
microorganisms have the potential to make them more 
capable of degrading fibrous feed and are very well 
suited for use in silage production. According to 
Bacillus cereus, it was found to be a fiber-degrading 
bacterium [24]. Silage production using fiber-degrading 
bacteria reduces DM loss. However, the degradation 
process takes up to 60 days. Lignocellulolytic enzymes 
are capable of degrading more cellulose, hemi-
cellulose, and lignin, resulting in lower dry matter loss. 

Fiber-digesting enzymes were mainly synthesized 
by microorganisms, including bacteria, fungi, and 
protozoa [25], and these enzymes included 
Endoglucanases, Exoglucanases, and β-Glucosidases 
[25] proposed the use of enzymes to optimize the 
utilization of fibrous feed in the livestock industry. This 
is because fibrous feed derived from agricultural waste 
is abundantly available and does not need to be 

purchased. For example, corn straw contains 36.89% 
cellulose, 20.42% hemicellulose, and 17.38% lignin [6], 
so if this material can be broken down, more nutrients 
will be available for livestock. Enzymes capable of 
breaking down lignin include lignin peroxidase, 
manganese peroxidase, and laccase [26, 27]. Enzymes 
that degrade cellulose include cellulase, glucanase, 
xylanase, and mannanase, which break down cellulose 
into oligosaccharides or monosaccharides [24]. Hemi-
cellulose has a complex structure, so it requires a 
complex enzyme system for its breakdown. Hemi-
cellulase enzymes break it down into monosaccharides 
and acetic acid [25] stated thatnon-starch polysac-
charides such as cellulose, hemicellulose, and lignin 
were anti-nutritional components in plant-based feed. 
Glycoside hydrolase enzymes, including cellulase, 
glucanase, xylanase, and mannanase, are required 
because they can break down glycosidic bonds, 
thereby reducing these anti-nutritional properties while 
producing low-molecular-weight products such as 
oligosaccharides or monosaccharides. 

NDF 

NDF is the part of feed that is insoluble in neutral 
detergent solution, such as cellulose, hemicellulose, 
and lignin. Meanwhile, ADF is the part of feed that is 
insoluble in acid detergent solution, consisting only of 
cellulose and lignin. The NDF and ADF content in 
animal feed can affect feed intake and feed utilization 
efficiency by livestock. The higher the NDF and ADF 
content in the feed, the slower the feed is digested by 
livestock and the more difficult it is to process by the 
digestive system. 

In this study, the application of enzymes to corn 
stover significantly increase NDF digestibility (P < 
0.05). 6% enzyme is superior to others, and 15 days of 
fermentation is preferable to 5 and 10 days. 
Additionally, an interaction between 6% enzymes and a 
15-day fermentation period resulted in the best NDF. 
Similar results were also found by [28], where NDF, 
total volatile fatty acids, propionate, isobutyrate, 
isovalerate, and valerate were also degraded. NDF 
degradation was higher in livestock consuming corn 
stover fermented with cellulase, xylanase, pectinase, 
and glucanase enzymes [28] found the NDF value of 
unfermented feed to be approximately 40.30, while 
fermented feed had a value of 37.96 [29] found the 
NDF value of unfermented feed to be 64.39 and 
fermented feed to be 52.56 [29] used enzymes 
consisting of laccase, β-glucanase, xylanase, and 
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mannanase, and stated that fermented corn stover 
improves digestibility, which ultimately enhances 
nutrient absorption, optimizes rumen fermentation, and 
improves livestock growth performance. Enzymes work 
to improve NDF digestibility by breaking down the 
surface structure of corn straw cell walls, thereby 
increasing porosity. This facilitates enzyme penetration. 
With improved digestibility of cellulose or 
hemicellulose, feed quality improves, and livestock 
absorb more nutrients. This study outperforms the 
results of studies by [28, 29]. This is possible because 
buffalo rumen enzymes are more diverse, originating 
from both cellulolytic and non-cellulolytic bacteria [30]. 

ADF 

ADF is the part of the feed that is insoluble in acid 
detergent solution, consisting only of cellulose and 
lignin. Similar to NDF, ADF content in animal feed can 
impact feed intake and efficiency of feed utilization by 
livestock. Higher ADF levels cause digestive tract 
distortion.  

In this study, enzyme treatment of corn straw 
significantly improved ADF digestibility (P < 0.05). 
Notably, there was an interaction between 6% 
enzymes and a 15-day fermentation period, indicating 
that the longer the fermentation period, the better the 
enzyme results [28, 29] also found that ADF values 
fermented with enzymes were better than those without 
fermentation.  

ADF without fermentation was 23.21, with 
fermentation 19.60 [28], ADF without fermentation was 
33.94, with fermentation 31.01 [29]. The results of this 
study are better, likely due to the greater variety of 
enzymes originating from the large array of rumen 
microbes in buffaloes, which work in consortium [30]. 

Crude Protein 

The addition of EERF has been shown to increase 
the crude protein content of complete feed silage 
based on corn plant waste compared to a treatment 
without the addition of endogenous enzymes. 
Interaction between 6% EERF with a 15-
dayfermentation period caused the best CP [31] stated 
that during the fermentation process, lignocellulolytic 
enzymes degrade cell wall components and synthesize 
microbial proteins. According to [32], the hydrolysis of 
carbohydrates into soluble carbohydrates by enzymes 
during fermentation increases the availability of 
nutrients for animals, including protein. Meanwhile, 

from the degradation of lignin–cellulose, additional 
plant proteins are obtained and facilitate microbial 
protein synthesis through the utilization of fermentation 
substrates [33]. 

pH 

This study shows that the higher the enzyme 
concentration, the more acidic the silage produced. 
Meanwhile, a 15-dayfermentation period also 
influences it, as there is an interaction between 6% 
EERF and this fermentation period. This is because 
enzyme application makes more feed components 
digestible, as evidenced by lower NDF and ADF 
values. During decomposition, acetic acid is produced, 
causing the pH of the silage to decrease from 5.22 to 
4.81. This was also found by [34, 35], who reported a 
pH of 4 to 4.8 from the fermentation of corn waste 
using xylanase enzyme [4, 5] stated that the acidic 
conditions in corn waste fermentation occurred due to 
various enzymes such as cellulose enzymes, xylanase 
enzymes, and lignin/lignocellulase, which synergize 
with each other in degrading fiber. 

The HS Case on Samosir Island 

The buffalo population on Samosir Island in 2022 
was 11,800 heads, whereas the previous data for 2017 
was 24,207 heads [36]. The sharp population decline is 
due to intensive livestock sales outside the region, 
declining birth rates, and disease [1]. Samosir is an 
endemic area for Hemorrhagic septicemia (HS). HS is 
a highly infectious disease with high morbidity and 
mortality rates [37, 38]. HS recurs annually in Samosir, 
caused by factors such as low vaccination rates, 
buffalo gathering in grazing fields, and livestock 
suffering from stress due to feed shortages during the 
dry season [1]. HS causes significant losses to 
livestock farmers in South Asia and Southeast Asia, 
including Indonesia, Malaysia, the Philippines, and 
Thailand [39]. From Table 7, it is evident that, 
according to [1], HS cases were more prevalent on 
Samosir Island, likely because many farmers do not 
report cases due to communication difficulties. Many 
farmers live in mountainous areas with no 
communication signals. 

The dry season on Samosir Island is longer than the 
rainy season, so pastures cannot provide sufficient 
feed for buffaloes, and farmers also face difficulties in 
finding additional feed. In 2023, an El Niño event in 
Indonesia caused extreme drought, resulting in a very 
high incidence of HS. 
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Since 2024, corn cultivation has been carried out 
more intensively on Samosir Island, with a planting 
area of 13,876 ha and a harvest area of 10,716 ha [36]. 
Corn cultivation is evenly distributed across all 
subdistricts, especially in subdistricts with the highest 
number of buffaloes, such as Pangururan, Simanindo, 
and Palipi. Corn cultivation provides additional feed 
from corn waste. The availability of corn waste makes it 
easier for farmers to offer corn waste as buffalo feed. 
Additionally, communities no longer allow their buffalo 
to graze on grasslands because grasslands have been 
converted into corn fields. Communities now keep their 
buffalo in pens, reducing the spread of disease if any 
buffalo contract HS.  

Unprocessed corn waste does not adequately meet 
the nutritional needs of buffaloes. In this study, 
fermentation using endogenous enzymes derived from 
the rumen fermentation of buffaloes consuming corn 
waste successfully improved the nutritional quality of 
corn waste, with DM increasing from 38.59 to 46.17, 
NDF from 46.23 to 40.48, ADF from 30.53 to 24.21, CP 
from 9.25 to 9.86, and pH from 5.15 to 4.76. These 
improvements in nutritional quality will support the 
nutritional needs of buffaloes. The acidic pH will make 
the silage more durable. The harvest area in 2024 is 
10,716 ha. Each hectare of corn produces 64,443 
kg/h/y of fresh corn straw, so with a harvest area of 
10,716 ha, 690,571,188 kg is produced, yielding 
318,836,717 kg of dry matter. The feed requirement for 
one buffalo is approximately 3% dry matter [5], so the 
potential supply of fermented corn straw is sufficient for 
9,565,101 buffaloes. Currently, the buffalo population 
on Samosir Island is around 11,000 head, so the corn 
straw supply is more than enough to meet the buffalo's 
feed requirements. It is hoped that the support from 
fermented corn waste will reduce feed shortages during 
the dry season. Even though an abundant supply of 

corn waste is available now in Samosir Island, it is not 
the only factor that can reduce HS cases. However, 
data obtained from the Samosir Regency Agricultural 
Office shows that since corn cultivation has become 
more intensive, there has been a reduction in HS 
cases. In 2024, there were 6 reported HS cases, and 
by June 2025, there were 13 cases compared to 202 
cases in 2023 [36]. 

CONCLUSION 

Corn straw fermentation using endogenous 
enzymes improves the chemical quality of silage, such 
as DM increasing from 38.59 to 46.17, NDF from 46.23 
to 40.48, ADF from 30.53 to 24.21, CP from 9.25 to 
9.86, and pH from 5.15 to 4.76. The acidic pH of the 
silage makes it more durable. Through this 
improvement in nutritional quality, the nutritional needs 
of buffaloes are met. This corn straw is sufficient for 
9,565,101 buffaloes. Since corn cultivation has become 
more intensive, cases of HS have decreased, with only 
6 cases in 2024 and 13 cases up to June 2025, 
compared to 202 cases in 2023. 
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