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INTRODUCTION 
 
Potential fibrous straw as feed for ruminants potential especially in South Sulawesi, according to [1] that the rest of the harvest is 

positively correlated with the products generated in each district. The total production of 3,391,884 tons obtained consisted of 

2,254,537 tons of straw, husk, and bran as much as 814,816 tonnes 322,531 tonnes of the total output of 3,197,712 tons of rice, 

one feed material which has a high fiber and has a great potential of residual feed crop yields and available throughout the year is 

the rice straw, but is still constrained by the digestibility of rice straw is very low [2] so that the necessary efforts to improve the 

quality of processing. [3] Increase in value nutrition rice straw can be done by utilizing the services of buffalo rumen microbes in 

the process insulate rice straw. Cellulose contained in the rice straw is one fraction of coarse fibers of plants very difficult 

digested by enzymes pencertaan animals. Values kecemaan rice straw dry matter only reach 35-37% with a crude protein content 

of about 3-4%, while for live ruminants require forage material with a minimum value of 50-55% digestibility and crude protein 

content of about 8% [4] 

Potential residual agricultural products are very large, such as rice straw requires more intensive processing to increase the value 

or quality by biological degradation processes fibers using cellulolytic bacteria that comes from buffaloes. [5] explains that 

handling biological waste is the handling of agricultural waste with the help of both aerobic and anaerobic microbes. Processing 

and preserving agricultural products with the rest of biological methods is highly dependent on the ability of microorganisms to 

harness chemical compounds as a source of carbon and energy with the aid of biological catalysts called enzymes. One genus of 

bacteria that live in the rumen and helps in digestion buffaloes include cellulolytic bacteria that can break down lignocellulose, 

lignohemiselulosa feed, and cellulose fibers. The bacteria can degrade cellulose because it produces an enzyme with different 

specifications of working together. The enzyme will hydrolyze bonds (1,4) -β-Dglukosa on cellulose [6] 

Cellulolytic bacteria sources that can be used to degrade the fiber feed is derived from buffalo rumen bacteria potentially 

penghasilkan diverse as consume a wide variety of fibrous feed material. Cellulolytic bacteria's ability to produce enzymes 

capable hydrolyze cellulose to produce glucose that can be used for bacterial cell growth and division. This makes Livestock 

Abstract 
The ability of bacteria to degrade the fiber is a major factor in improving the quality of feed and simultaneously become a 

limiting factor in the provision of food, especially for ruminant feed. This study was designed as an exploratory study that 

analyzed descriptively to optimize performance on buffaloes bacteria that have the ability to digest fibrous feed better and 

accustomed to consuming fibrous feed materials such as rice straw. To analyze the ability of cellulolytic bacterial degradation 

to isolate bacteria taken from buffalo rumen fluid samples by growing the bacteria on four solid growth media that is aerobic, 

aerobic liquid, solid and anaerobic anaerobic liquid. Cellulolytic bacteria were isolated using a specific media Carboxy Methyl 

Cellulose (CMC) with a pour plate method were then incubated at 28
o
C for 48 hours. A total of four media growth with three 

replications. Data were analyzed using a completely randomized design (CRD) with SPSS software. The ability of cellulolytic 

bacterial degradation which is characterized by a clear zone around the colony's growing colony is then measured diameter, 

the diameter of clear zone and the resulting cellulolytic index. The results obtained indicate that there is a direct effect of 

treatment (P<0.05) to the diameter of the colony with an F .20.801 mm, and with a clear zone F.30.334 mm while the value of 

the index cellulolitic showed no differences between the isolates.  
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buffalo have the ability to digest fiber better than ruminants others, and support these animals survive in conditions of shortage 

of fodder in the dry season, especially in terms of digesting feed ingredients that have high fiber such as straw, which is the 

remainder agricultural product. [7] Reported that rumen bacterial isolates singly buffalo can digest dry matter grass and rice 

straw to successively 48.8% and 41.1%. The addition of cellulolytic rumen microbial cultures buffalo at the level of 0.6% dry 

matter yield and rice straw organic materials by 48.67% and 55.10%. [8] 

[9-10] reported that the buffalo rumen fluid contains more cellulolytic microbes compared to other ruminants. In buffalo, rumen 

fluid was found seven colonies of microbes cellulolitic (group Ruminococcus sp.), While in cattle only four colonies. [11] 

research results showed that microbial rumen fluid buffalo cellulolytic activity turned out to have the highest compared with 

cellulolytic microbes derived from termites, elephant feces and cow rumen fluid. However, the amount and kinds of rumen 

microbial population depend on livestock feed consumed [12]. Isolation of bacteria from the rumen buffaloes very important for 

further examination in view of the number and types of bacteria in digesting feed ingredients vary [13] that the fibrous feed by 

microbial fermentation real crude fiber can increase the protein content of the feed. Seluolitik bacterial isolates have specific 

activity and have a commercial value in the processing of straw [14]. Based on the above that necessary to study development to 

improve the performance of fiber degrading bacteria in the feed by finding cellulolytic bacterial isolates using different media to 

obtain the bacteria can work optimally despite being outside of their natural environment. 

 

MATERIALS AND METHODS 

 

The sample was buffalo rumen fluid from cattle that have been accustomed to eating rice straw and slaughtered later taken 

rumen contents were still mixed with feed rough and perfect undigested. Sampling by squeezing buffalo rumen contents is then 

inserted into a flask which had been prepared approximately 500 ml to be analyzed in the laboratory,  

Isolation begins with rumen fluid dilution of the sample suspension made 10
-2

. by means of 1 ml sample was diluted with 99 ml 

of sterile distilled water into a separate tube. Suspension samples taken each 10
-2

 dilution 1 ml of growth media were inoculated 

into 4 with 3 repetitions are Aerob Solid, Liquid Aerobic, Anaerobic Anaerobic Solid and liquid, solid media using substrates 

Carboxy Methyl cellulosa (CMC) agar nutrient (Merck KgaA) and liquid media use nutrient Browth (oxoid CM001). 

Samples of anaerobic microbes in the liquid medium is placed on the test tube that had a vacuum and stored in a large tube joint 

anaerobic microbial samples on solid media were already vacuumed, then all media Bacterial samples were incubated for 48 

hours at 37°C. Isolates were grown on four media were taken and streaked onto Nutrient CMC media to use ose and plated on 

the Petri dish. Furthermore, inverted Petri dishes were incubated at 37°C for 48 hours [15]. For Petri dish, anaerobic isolates 

included in the tube that has been a vacuum. Colonies of bacteria were successfully grown on four media observed 

morphological forms. 

Bacterial colonies morphological observation made in this study includes bacterial colony morphology character test includes 

shapes, edges and color [16] on Nutrient Agar media selected or CMC medium. The principle of insulation separating microbe is 

a microbe with other microbial species are derived from a mixture of various bacteria. This can be done with growing in dense 

media because of the dense microbial cells will form a colony of cells that remain in place [17]. Cellulolytic microbes with 

typical clear zone around the colony, colony color beige or off-white, opaque. The working principle cellulolitic bacterial rumen 

buffalo isolation based methods [9]. 

Qualitative test on bacterial colonies formed on the medium is measured using calipers and bacterial activity test conducted 

Congo Red staining method of 0.1% added to the media Nutrient Agar containing CMC as much as 15 ml and allowed to stand 

for 30-60 minutes. Then wash 2-3 times with 15 mL of 1 M NaCl and allowed to stand for 15 minutes. Colonies of bacteria that 

produce a clear zone were purified with a scratchplate method [18- 19]. Furthermore, the diameter of the clear zone is visible and 

formed around the colonies formed was measured using a caliper. According to [20] Congo Red will bind specifically to a 

polysaccharide having β-1,4 glycoside bondso that the clear zone formed around colonies clearly visible. Calculation cellulolitic 

index (CI) values by comparing the value of the diameter of the clear zone and the value of the diameter of the bacterial colony 

[15].The formation of a clear zone around the colonies of bacteria showed that the bacterial isolates mempu produce cellulase 

enzymes. Qualitatively, the amount of cellulase activity is expressed as an index of cellulolytic or cellulase activity index (IAS), 

obtained using the following formula [21] 

 

                     
                                             

                     
 

The data obtained in this study were related to the morphology was analyzed descriptively while data for the colony diameter,  

the diameter of clear zone, and cellulolytic indices were analyzed using a Completely Randomized Design (CRD) statistical 

software package SPSS.  

 

RESULT 

 

The width of the colony diameter,  Clear Zone  diameter and cellulolytic Index 

Based on the analysis of variance and observation of macroscopic conducted laboratory by growing cellulolytic bacteria on four 

media are summarized in Table 1 diberoleh results in all four isolates were tested for their degradation, to produce cellulase 

qualitatively, indicating that the media treatment significantly (P<0,05) against the diameter of the colony and clear zone while 
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the index measurement cellulolitic Table-1, in each treatment, showed that the average index cellulolitic to treatment with the 

isolates Anaerobic Solid highest average of 0.420 mm followed by three other isolates, namely the isolates Aerob Solid 0.35 

mm, Anaerobic Liquid 0.23 mm and Aerobic Liquid 0.13 mm, in Statistik not significant (P>0.05). 

 

Table 1: Average Average measurement results colony diameter, the diameter of the clear zone and the index cellulolitic four 

isolates of two growth media 

Type Isolates The Colony Diameter (mm) Bening Zone Diameter (mm) Cellulolitic Index 

Solid aerobic 18.783
c
 24.975

c
 0.35 

Liquid aerobic 13.283
b
 14.833

b
 0.13 

Solid anaerobic 12.567
b
 17.283

b
 0.42 

Liquid anaerobic 3.25
a
 4.108

a
 0.23 

Description a, b and c: a different letter notation in the same column indicate significant differences (P<0.05) 

 

Bacterial isolates Morphological observation cellulolitic 

Based on observations of macroscopic colonies obtained by observing the edge shape and color of colonies of bacteria showed 

that there is a growth pattern that differs between isolates and usual bacteria from the rumen of buffalo has a shape of an 

irregular start small round, oval, oval serrated and forms such as roots, this showed that the bacteria obtained are quite varied. 

 

Table 2: Form cellulolytic bacteria colony morphology on four isolates 

Name isolates 

 

Morphology of Colonies 

Form Edge Color 

Solid aerobic Oval round flat white 

Liquid aerobic irregular wavy (undulate) yellow 

Solid anaerobic Oval round Jagged (erose) white 

Liquid anaerobic Small round flat white 

Description: Irregular, undulate (wavy), erose  

 

Picture 1. Presenting sightings isolate (Forms, edges and color of colonies) cellulolytic bacteria in 4 (four) growth media that has 

been poured 0.1% congo red is as follows: 

 

    
A   B   C   D  

Figure 1: Zone lymph bacteria isolates grown on media: A. Solid aerobic, B. Liquid aerobic., C. Solid anaerobic, D.Liquid 

anaerobic. 

 

DISCUSSION 

 

The findings in this study revealed that the width of the diameter of the colony, the width of the diameter of clear zone and the 

index of cellulolytic and morphology isolates are presented in Table 1 outlines that cellulolytic bacteria were isolated on solid 

media and CMC CMC liquid that is characterized by a color change which becomes turbid media. Cellulolytic bacteria are 

heterotrophic bacteria that belonged to saprofit. Saprophyte bacteria are bacteria that can take advantage of the remains of plants 

that have died to meet the needs of the cell. This saprophyte bacteria need sugars (carbohydrates) in a certain amount of organic 

nitrogen, phosphorus and mineral salts as an energy source, amino acids, vitamins, sterols and so to meet the needs of the cell 

[22]. Cellulolytic bacterial growth at CMC media through certain phases. In the exponential phase occurs gain maximum cell. 

Based on the descriptive output in Table 1 obtained the average diameter of each colony isolates with Aerobic treatment mm 

Solid 18.7833, 13.2833 mm Liquid Aerobic, Anaerobic Anaerobic Solid and Liquid 12.5667 3.2500 mm mm 

From the results of the analysis of variance obtained that there is a direct effect of the treatment of the colony diameter (P<0.05). 

It is seen from an F value of 20.801 mm. After a further test showed that the treatment with bacteria Anaerobic Liquid (3.2500 

mm) was significantly different from other treatments, while between treatment Anaerobic Solid (12.5667 mm) and Aerob 

Liquid (13.2883 mm) there is no difference and treatment with Aerob Solid significantly different from treatment others. It 

further showed that the treatment with the highest growth in colony diameter is Aerob Solid (18.7833 mm). The difference in the 

width of colonies is caused by various factors according to [23]. That there are several factors that affect the magnitude of the 
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diameter of colonies such as only colonies colonies spread that can be measured, because these colonies tend to have a larger 

diameter than those which are stacked. This is because competition in colonies spread less than the competition that occurs in 

colonies with reams and less challenged by substances byproducts. 

To measure the ability of the isolates to degrade the substrate is determined by the width of the diameter of the clear zone formed 

on a medium containing CMC. The bacteria obtained showed positive qualities in cellulolytic ability test, so it can be suspected 

the four isolates were able to excrete cellulase enzymes capable of breaking 1.4 β-glucoside bonds in the test medium. 

Cellulolytic capability can be seen from the growth of colonies on solid media CMC and CMC is able to grow on media. 

Cellulolytic bacterial growth in liquid CMC media can be seen from the color change becomes more turbid media. Cellulose 

degradation carried out with the aid of cellulase enzymes into glucose final result. 

The formation of a clear zone indicates that the cellulose contained in the medium is hydrolyzed by cellulase enzymes into 

simple compounds that are cellobiose was then simplified into two molecules of glucose [24]. Pengukuran formed a clear zone 

around the colony is a semi-quantitative analysis of the activity of cellulolytic bacteria [25]. Colony isolates grown on CMC 

media that was 6 days with a solution of congo red drops of 0.1%, to clarify the formation of the clear zone. Congo red has a 

strong interaction with bond chain polysaccharide containing β-(1.4) D-glukopiranosil [26]. 

Based on the results shown in Table 1 that wide clear zone produced per colony is different and this is because the hydrolysis of 

cellulose to glucose in solid medium CMC around the colonies visible part of the lighter around the colony, and the area is 

referred to as a light zone (Cleared zone), ability isolate the cellulose media proves that these isolates capable of utilizing 

cellulose as a source of nutrients. According to [27], cellulose can be used as a carbon and energy source for microbes. Each type 

of cellulolytic bacteria has its own ability to degrade cellulose. This study also showed that cellulolytic bacteria isolated from 

buffalo rumen fluid is able to grow on solid media and liquid media outside of their natural environment and can be saved as a 

fiber degrading isolates. As disclosed [28] that the buffalo rumen microbial isolates were stored in a long time (eight months) 

was still capable of positive synergy when combined with cow rumen microbes. 

Results of variance analysis are summarized in Table-1 shows that there is a direct effect of the treatment of the clear zone 

diameter (P<0.05) with an F value of 30.334 mm. further test result that the treatment of anaerobic liquid (4.108 mm) was 

significantly different to other therapies, while Aerob Liquid (14.883 mm) and Anaerobic Solid (17.283 mm) there is no 

difference, and treatment Aerobic Solid significantly different with other treatments, this shows that the treatment with the 

highest diameter clear zone that is at Solid Aerobic isolates (24.975 mm). Differences wide clear zone depends on the solubility 

of the enzyme produced by bacteria, it is consistent with the statement [29] that formed a clear zone related to the solubility of 

the enzyme cellulase. The higher the solubility of the enzyme, the greater the clear zone is formed. The diameter of the clear 

zone is generally larger than the diameter of the colony, because of a cellulase enzyme is secreted into the surrounding 

environment by cellulose-degrading bacteria. The bacteria can not enter the cellulose molecules, because of the size of the 

cellulose is greater than the size of bacterial cells. 

The polysaccharide will absorb congo red staining has ties α-D- glukan. Terbentuknya clear zone indicates that saccharides with 

polysaccharides degraded into the shorter chain so it can not absorb the dye Congo Red [30]. In addition [29] revealed that 

formed a clear zone associated with the solubility of the enzyme cellulase. The higher the level of solubility of the enzyme, the 

greater the clear zone is created. The diameter of the clear area is generally larger than the diameter of the colony, because of a 

cellulase enzyme is secreted into the surrounding environment by cellulose-degrading bacteria is larger than the size of a 

bacterial cell. 

This is according to a statement by [31-32] that the difference in index of each isolate cellulolitic because every species of 

bacteria have the ability to produce cellulase to hydrolyze a substrate different in CMC. Then added [33] that the potential 

cellulolitic can also be found in secreting cellulase enzymes by testing cellulolitic index seen by a clear zone around the colonies 

of bacteria that grow on the medium CMC. Some bacteria can produce cellulases that can degrade cellulose. Cellulase enzyme is 

an enzyme capable of degrading cellulose to break the ties β-1,4 glycoside, which produces cellulose derivatives and glucose 

oligosaccharides. 

The presence of different isolates growth on an agar plate in this study (Figure 1) indicated that all the isolates were from 

different species of bacteria which form colonies by [34] can be used as the basis for the identification of bacteria. The 

observation in Table-2 shows that in general, the color of colonies obtained in this study is white. The growth of bacteria on the 

media is determined by various factors such as disclosed [35] that, apart from microbial sources that determine the behavior of 

fiber digestion, is also determined by the microbial inoculum dose precisely, uniformity of species and populations of microbes 

used. 

Different forms of colonies of each species and are characteristic for a specific species. The properties required in determining 

the identification of a species, for example, such as the size of the colony, shiny or not, smooth or rough surface and color of the 

colonies most bacteria have color whitish, gray, yellowish, or almost clear, but there are also species have clearer color 

pigments. The existence of color is affected by outside factors such as temperature, pH, and oxygen-free. There are several 

species in need of phosphate; there is also a need sulphate to cause pigmentation [36]. At the edge of the shape of bacterial 

colonies obtained in this study, differences are ranging from a flat, wavy and jagged (Figure-1), this depends on several factors 

according to [23] that the edges of colonies of bacteria vary depending on the species. The form can be coiled flat like edge 

(side) of a droplet, or irregular like protrusions is curved, like a thread or as root. 

In conclusion, based on research results found that the ability of cellulolytic bacteria grown on four growth media produces four 

types of colonies of bacteria isolates that have the capability of different fiber degradation and able to grow beyond its natural 

condition. Bacterial strains that showed the highest potential cellulolytic activity to degrade fiber-based index produced 
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cellulolytic is on solid Aneraob isolate bacterial colonies. Isolates produced from bacterial colonies derived from the buffalo 

livestock in this study, 
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