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Abstract. Murwani R, Sibero MT, Silitonga PRA, Ambariyanto A. 2021. Bioprospecting of cow's ruminal microbiota from a 
slaughterhouse in Ambarawa, Central Java, Indonesia. Biodiversitas 22: 5030-5038. Ruminal microorganisms play essential roles in 

maintaining ruminant health. However, most studies focused only on ruminal lactic acid bacteria (LAB), although other ruminal 
microorganisms might have biological properties for biotechnological purposes. Therefore, the current study aimed to isolate ruminal 
bacteria (LAB and non-LAB) and fungi from ruminal material and conducted a bioprospecting study to understand their ability to 
produce antibacterial compounds and polysaccharide-degrading enzymes. The ruminal bacteria were isolated on MRS and ISP4 agar, 
while PDA was used to isolate the different fungi. The antibacterial property was tested against multidrug-resistant Escherichia coli and 
Salmonella enterica ser. Typhi. The ability to produce agarase, alginate-lyase, and carrageenase was screened. Prospective isolates were 
identified using DNA barcoding approach. Twelve bacteria were isolated using MRS agar, six from ISP4 agar, and four fungi from 
PDA. Among twelve bacteria from MRS agar, eleven were considered LAB, which consisted of Lactobacillus plantarum and 
Pediococcus acidilactici. Several classes of bacteria such as actinobacteria, firmicutes, γ-proteobacteria, and β-proteobacteria were 

isolated during this study. In addition, three fungal classes, namely Saccharomycetes, Eurotiomycetes, and Mucoromycetes were also 
isolated. All bacteria from MRS agar were suggested to have potential compounds with antimicrobial activity, while all ruminal fungi 
exhibited potential sources of polysaccharide-degrading enzymes. 

Keywords: Actinobacteria, bioprospecting, fungi, Indonesia, LAB 

Abbreviations: ISP4: International Streptomyces Project 4; LAB: lactic acid bacteria; MRS: De Man, Rogosa and Sharpe; PDA: Potato 
Dextrose Agar 

INTRODUCTION 

Rumen is a unique and complex ecosystem containing 

various nutrients and an aerobic microorganisms 

(Matthews et al. 2019). The microorganisms live 

symbiotically to digest the leaves and greens containing 

high fiber, low protein, and fat. The ruminal 

microorganisms produce certain essential enzymes to 

digest the nutrients in the rumen and the host could use the 

product for other metabolism (Wang and McAllister 2002). 
The ruminal fermentation converts the feed into several 

substances such as volatile fatty acids (VFAs) and lactic 

acid (Balch and Rwoland 1957; Castillo-González et al. 

2014; Wang et al. 2012). The lactic acid is the result of 

soluble carbohydrates fermentation by the ruminal 

microorganisms. Furthermore, besides bacteria, fungi are 

also reported as one of the eukaryotic organisms that live 

inside a cow's rumen (Tapio et al. 2017).  

Most of the studies on ruminal microorganisms focused 

on lactic acid bacteria (LAB) due to their ability to be 

developed as probiotic agents in food and feed industries. 

Probiotic is defined as a group of microorganisms that 
confer health benefits if administered adequately (Nagpal 

et al. 2012). Several genera such as Bifidobacteria, 

Enterococcus, Lactobacillus, Pediococcus, and Weissella 

are commonly isolated as LAB from a wide range of hosts 

(Han et al. 2014; Górska et al. 2019). In addition, plenty of 

bioprospecting studies demonstrate the beneficial effect of 

consuming LAB. Bioprospecting is a study used to obtain 

valuable products from bioresources that can be developed 

for commercialization (Pushpangadan et al. 2018).  

A previous study stated that the consumption of LAB as 
a probiotic was observed to positively affect body weight 

loss to prevent obesity  (Ejtahed et al. 2019). Kocsis et al. 

(2020) stated that probiotic helps type 2 diabetes mellitus 

patients with elevated HDL, improve dyslipidemia and 

induce a better metabolic control. Furthermore, some 

probiotic LABs can inhibit cell proliferation and induce 

apoptosis in cancer cells (Górska et al. 2019). Among all 

biological properties, LAB is well known as the producer 

of antimicrobial compounds against several pathogens such 

as Escherichia coli, Enterococcus faecalis, Listeria 

innocua, Bacillus cereus, Staphylococcus aureus, and 

Staphylococcus epidermidis (Mezaini et al. 2009; Jannah et 
al. 2018). A recent study discovered the therapeutic 
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potential of LAB in the treatment of Helicobacter pylori 

induced colon cancer (Techo et al. 2019).  

Ruminal microorganisms besides LAB have been 

widely reported to produce carbohydrate-degrading 

enzymes (Dai et al. 2015). Jose et al. (2017) discovered 

some bacterial genera such as Clostridium, Bacteroides, 

and Prevotella which produce the highest carbohydrate-

degrading enzymes among other genera isolated from 

Indian crossbred cattle. Another study reported that 

Butyrivibrio spp. from ruminant livestock produces various 
polysaccharide-degrading and carbohydrate-utilizing 

enzymes (Palevich et al. 2020). Besides bacteria, ruminal 

fungi also play an important role in plant cell wall 

degradation through enzymatic bioprocess. Several species 

of ruminal fungi known to produce polysaccharide-

degrading enzymes are Anaeromyces robustus, 

Neocallimastix patriciarum, Orpinomyces sp., and 

Piromyces equi (Comlekcioglu et al. 2010; Dai et al. 2015; 

Swift et al. 2019).  

Polysaccharide is a large carbohydrate molecule 

consisting of >10 monosaccharide or disaccharide units 
joined by glycosidic linkages (Yu et al. 2018). 

Interestingly, recent studies revealed that the 

oligosaccharides have distinct biological activities than 

their polymer. Oligosaccharide is defined as a 

macromolecule formed by 2-10 monosaccharides (Mano et 

al. 2017), although some may be longer than 10. Recent 

studies reported that marine oligosaccharides could be 

obtained from various sources especially derivative of agar, 

alginate, and carrageenan show remarkable biological 

activities such as antitumor, anti-hypertensive, anti-

diabetic, antioxidant, antimicrobial and immunomodulatory 
properties (Liu et al. 2019; Nordgård et al. 2019; Zhu et al. 

2020). It triggers a broad application of these molecules in 

functional food, nutraceuticals, cosmetics, and biomedicine 

industries (Jutur et al. 2016). Furthermore, marine 

oligosaccharides could be produced using microbial 

enzymes to produce a prebiotic  (Hu et al. 2006; 

Gurpilhares et al. 2019; Liu et al. 2019).  

The potential of ruminal microorganisms to produce 

polysaccharide-degrading enzymes is expected to produce 

oligosaccharides from various other sources. However, a 

study on discovering the enzyme revealed that marine 

polysaccharide degrading enzymes from ruminal 
microorganisms are rarely reported. In addition, LAB from 

the rumen has prospects of being developed into a 

functional product. Therefore, we attempt to isolate cow 

ruminal bacteria and fungi from a cow, screen the ability of 

ruminal microorganisms to produce antimicrobial 

compounds and marine polysaccharide-degrading enzymes, 

then identify the potential strains using DNA barcoding. 

MATERIALS AND METHODS 

Rumen material 

Greens and fluids from a cow's rumen were collected 

from a slaughterhouse in Ambarawa, Central Java, 
Indonesia. This slaughterhouse is a pool for local cattlemen 

around Ambarawa who breed domestic cows. Hence, the 

rumen greens and fluid were collected from a newly 

slaughtered domestic cow, then transferred into a sterilized 

plastic and brought to Laboratory Natural Product, 

Universitas Diponegoro, Semarang, Indonesia for 

microbial isolation. 

Bacterial isolation 

De Man, Rogosa and Sharpe agar (MRSA from 

HiMedia), International Streptomyces Project 4 agar (ISP4 

from DifcoTM), and Potato Dextrose Agar (PDA from 

HiMedia) were prepared to isolate LAB, non-LAB, and 
fungi from the sample. Bacterial isolation was carried out 

according to Guo et al. (2020) with the serial dilution 

method. One gram of sample was transferred into 9 mL of 

physiological saline solution (0.8% NaCl) to obtain the first 

dilution (10-1). Further, the dilution was continued to reach 

10-6. Afterward, 100 µL of each dilution was transferred 

onto agar media (MRSA, ISP4 agar, and PDA) then 

incubated at 37ºC for seven days. Bacterial and fungal 

growth was observed every day. The bacteria grew after 1× 

24 h while fungi grew after 2 × 24 h of incubation. Each 

colony was transferred into a new agar plate to obtain a 
single colony. All pure isolates were cultured and 

vacuumed inside a sealer plastic (Krisbow) before 

incubation to understand the need for oxygen in their 

respiration. 

Screening of Lactic Acid Bacteria (LAB) 

All isolated bacteria using MRSA were screened to 

confirm as a LAB by inoculating all bacterial isolates onto 

MRS agar supplemented with 1% CaCO3 then incubated at 

37ºC for 2 × 24 h in aerobic and anaerobic conditions. The 

anaerobic condition was obtained by incubating the plate 

inside a plastic vacuum bag (KRIS), and then the air was 
sucked by a vacuum sealer (KRIS Hp51). The acid-

producing bacteria secreted the acid to degrade the CaCO3 

then formed a clear zone around the colony. Further, the 

prospective colonies were selected based on the ability to 

degrade the CaCO3, confirmed as gram-positive, and gave 

a negative result for the catalase test (Monika et al. 2017) 

Screening of antibacterial activity 

In this study, multidrug-resistant (MDR) E. coli and 

Salmonella enterica ser. Typhi were obtained from Dr. 

Kariadi General Hospital in Semarang, Central Java. The 

bacteria were identified as clinical MDR pathogens. The 

antibacterial screening was done by an agar plug method 
(Ayuningrum et al. 2019; Sibero et al. 2019). All isolates 

were cultivated on agar media for four days for the bacteria 

and seven days for fungi. The pathogens were cultivated on 

Meuller Hinton Agar (MHA) (HiMedia) for 24 h before the 

assay. Then, the pathogen was suspended into Mueller 

Hinton Broth (MHB) (HiMedia) to reach turbidity of 0.5 

McFarland. The pathogen suspension was inoculated onto 

MHA evenly. After that, the ruminal isolates and their agar 

were cut in a circle shape, transferred, put onto the 

inoculated MHA, then incubated for 24 h (37ºC). The 

presence of an inhibition zone around the agar plug 
indicated the antibacterial activity of each isolate.  
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Screening of polysaccharide-degrading enzymes 

This step was conducted using agar media with the 

addition of specific marine polysaccharides (Ayuningtyas 

et al. 2021; Hutapea et al. 2021; Wijaya et al. 2021). Agar, 

alginate, and carrageenan were the marine polysaccharide 

that was used in this study. Therefore, agarase, alginate-

lyase and carrageenase were the target enzymes in this 

study. The screening media used contain2% agar, 0.1% 

yeast, 0.5% peptone, 0.2% specific marine polysaccharide. 

The plates were incubated at 37ºC for three days. Iodine 
solution was poured onto the plate then set for one hour. 

The presence of clear zones around the colony indicated 

enzyme activity. 

Ruminal microorganisms identification 

The DNA was extracted using Quick DNA 

Fungal/Bacterial MiniPrep™️ Kit (Zymo Research). The 

PCR mixture consisted of 12.5 µL GoTaq®Green Master 

Mix (Promega), 1 µL DNA template, 1 µL primer forward, 

1 µL primer reverse then ddH2O until total of the final 

mixture reached 25 µL. Primers 27F (5'-AGA GTT TGA 

TCM TGG CTC AG-') and 1492R (5'- GGT TAC CTT 
GTT ACG ACT T-3') were applied for bacteria (Sibero et 

al. 2019; Wijaya et al. 2020), while ITS1 (5'-TCC GTA 

GGT GAA CCT GCG G-3') and ITS4 (5'-TCC TCC GCT 

TAT TGA TAT GC-3') for fungi (Sibero et al. 2017). 

Amplification was performed with the following condition: 

denaturation at 95ºC for 1 min, annealing at 55ºC for 1 

min, extension at 72ºC for 1 min for 32 cycles. Gel 

electrophoresis in agarose 1% was carried out to check the 

PCR product then sent to 1st Base Laboratories Sdn Bhd, 

Malaysia for sequencing. Then the sequence was used to 

determine the species by comparing to GenBank data using 
Basic Local Alignment Search Tool (BLAST) in NCBI. 

The phylogenetic tree was reconstructed using MEGA 7 

software package. 

RESULTS AND DISCUSSION 

The ruminal microbiome plays an essential role in feed 

efficiency, production of methane emissions, volatile fatty 

acids, and lactic acid that promote the growth and health of 

the host (Li and Guan 2017; Paz et al. 2018; Tapio et al. 

2017; O'Hara et al. 2020). The feed variation and alteration 

also impact the microbial composition and diversity in the 

rumen (Noel et al. 2019; Wang et al. 2019). Most studies 

applied metagenomics and metatranscriptomic to elucidate 
the diversity of culturable and unculturable microbiota, 

along with their interaction in the rumen (Dai et al. 2015; 

Jose et al. 2017). In this study, the culturable microbial 

composition from cow rumen was investigated using three 

different media. The results of microbial isolation on 

different growth media are presented in Figure 1. 

The microbial isolation results revealed isolation of 

twelve bacteria from MRS agar, six bacteria from ISP4 

agar, and four fungi from PDA (Fig. 1). The isolation 

media, ISP4 agar and PDA gave fewer microbial colonies 

than MRSA (Fig. 2). It was suggested that the insufficient 

nutrient contents in ISP4 and PDA might be possible to 

isolate diverse taxa of microorganisms from the rumen. As 

nutrient content in the media is essential to the growing 

diverse taxon of the cultivated microorganisms, several 

media are designed to isolate specific microbial taxa such 

as MRSA for lactic acid bacteria, ISP4 agar for 

Streptomyces spp. and other actinobacteria, while PDA for 

fungi; however, other taxa may grow during the incubation 

(Kharel et al. 2010; Nero et al. 2006; Sibero et al. 2018). In 

addition, the nutrient rich media was observed to gain more 
microorganisms rather than the poor nutrient media 

(Trianto et al. 2020). MRSA plates were incubated in 

vacuumed conditions during the isolation treatment, while 

ISP4 and PDA plates were without vacuum. This treatment 

is also suspected to impact the number of isolated ruminal 

microorganisms in ISP4 and PDA, even less most of the 

ruminal microorganisms are anaerobic (Comlekcioglu et al. 

2010; Tapio et al. 2017).  

Subsequently, all isolates were grown in aerobic and 

anaerobic conditions to understand their need for oxygen. 

The characteristic of colonial morphology and respiration 
is shown in Table 1. 

The results of respiration test are presented in Table 1, 

which shows 19 isolates (86.4%) grew in aerobic and 

anaerobic conditions. Therefore, these isolates were 

suggested as a facultative anaerobe. It means that the 

microbes can grow in both the presence or absence of 

oxygen even though they grow better in aerobic conditions 

(Stieglmeier et al. 2009). Among all isolates, three bacteria 

(13,6%) were noted as aerobic bacteria. Aerobic 

microorganisms need oxygen to grow, hence they did not 

grow in vacuum incubation. Jami et al. (2013) stated that 
several aerobic taxa were found in the rumen, but these 

taxa declined during the maturation. It was suggested that 

diet and feeding behavior attributed to the composition 

alteration of aerobic and anaerobic microorganisms in the 

rumen. Further, all isolates were screened to observe their 

ability to produce marine polysaccharide-degrading 

enzymes and antimicrobial agents to combat MDR 

pathogens.  The results of the screening are shown in 

Figure 3 and Table 2. 
 
 

 
 
Figure 1. The abundance of cultivable ruminal microorganisms 
on three different growth media (MRSA and ISP4 for bacteria, 

PDA medium for fungi) 
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Figure 2. Colonies from ruminal microorganisms on isolation agar media. A. MRS agar, dilution 10-6; B. ISP agar, dilution 10-2; C. 
PDA, dilution 10-1 

 

 

   

 

Figure 3. Representative of screening result for (A) lactic acid-producing, (B) antimicrobial activity, and (C) polysaccharide-degrading 
enzymes 

 
Table 1. Characteristics of ruminal cultivable microorganisms 
 

Media Code Colony Form Elevation Margin Colour 
Respiration 

Anaerobic Aerobic 

MRSA 

agar 

R.1 Circular Convex Entire Yellow + + 
R.2 Circular Convex Entire Creamy white + + 
R.3 Circular Convex Entire Yellow to Brown + + 
R.4 Circular Convex Entire Creamy white + + 

R.5 Circular Convex Entire Creamy white + + 
R.6 Circular Convex Entire Creamy white + + 
R.7 Circular Convex Entire Creamy white + + 
R.8 Circular Convex Entire Creamy white + + 
R.9 Circular Convex Entire Creamy white + + 
R.10 Circular Convex Entire Creamy white + + 
R.11 Circular Convex Entire Brown + + 
R.12 Circular Convex Entire Creamy white + + 

        

ISP4 

agar 

Rum 3 Filamentous Umbonate  Filiform White - + 
Rum 5 Circular Raised Entire Black + + 
Rum 6 Circular Raised Entire Yellowish + + 
Rum 7 Filamentous Umbonate  Filiform White - + 
Rum 8 Filamentous Umbonate  Filiform White - + 
Rum 11 Circular Raised Entire Orange + + 

        

PDA FR 1 Cotton Circular Crateriform White + + 

FR 2 Filamentous Circular Flat White + + 

FR 3 Filamentous Irregular Flat White + + 

FR 4 Powdery Irregular Raised White + + 

Note: "+": means the microorganisms grew in the particular respiration  

A B C 

A B C 
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Table 2. Antimicrobial activity and production of polysaccharide-
degrading enzymes 

 

Isolate 
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Polysaccharide-

degrading enzymes 
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R.1 + + + - - - 
R.2 + + + - - - 
R.3 + + + - - - 
R.4 + + + - - - 
R.5 + + + - - - 
R.6 + + + - - - 
R.7 + + + - - - 

R.8 + + + - - - 
R.9 + + + - - - 
R.10 + + + - - - 
R.11 + + + - - - 
R.12 + + + - - - 
Rum 3 NT - - - - - 
Rum 5 NT - - + - - 
Rum 6 NT - - - - - 

Rum 7 NT - - - - - 
Rum 8 NT - - - - - 
Rum 11 NT - - - - - 
FR 1 NT - - + + + 
FR 2 NT - - + - + 
FR 3 NT - - + + + 
FR 4 NT - - - + + 

Note: "+": means the presence of degradation zone, "-": means the 

absence of degradation zone, NT: means not tested 
 
 
Table 3. The result of BLAST homology analysis 
 

Media Isolate Reference strain 
Sim. 

(%) 

MRSA  

agar 

R.1 Lactobacillus plantarum NR 115605.1 100 
R.2 Pediococcus acidilactici GL397069 99.76 
R.3 Lactobacillus plantarum NR 115605.1 100 
R.4 Pediococcus acidilactici GL397069 99.88 
R.5 Pediococcus acidilactici GL397069 99.71 
R.6 Pediococcus acidilactici GL397069 99.46 
R.7 Pediococcus acidilactici GL397069 99.19 
R.8 Pediococcus acidilactici GL397069 99.46 

R.9 Pediococcus acidilactici GL397069 98.98 
R.10 Pediococcus acidilactici GL397069 99.05 
R.11 Alcaligenes faecalis MW133775.1 98.78 
R.12 Pediococcus acidilactici GL397069 99.78 

    

ISP4  

agar 

Rum 3 Streptomyces radiopugnans NR 044013.1 99.87 
Rum 5 Massilia suwonensis NR 116872.1 99.26 
Rum 6 Achromobacter ruhlandii NR 027197.1 97.86 

Rum 7 Streptomyces koyangensis NR 025662.1 100 
Rum 8 Streptomyces albus NR 118467.1 99.87 
Rum 11 Pseudomonas poae NR 028986.1 99.81 

    

PDA FR 1 Syncephalastrum monosporum var.  
monosporum MH862279.1 

74.85 

FR 2 Geotrichum candidum KC111882.1 94.29 
FR 3 Geotrichum candidum KC111882.1 93.78 

FR 4 Aspergillus sydowii KJ413376.1 99.75 

The screening result showed that all isolates from MRS 

agar produced lactic acid and antimicrobial agents to 

inhibit MDR E. coli and S. enterica ser. Typhi. However, 

these isolates did not produce any polysaccharide-degrading 

enzyme. Among all isolates from ISP4, Rum 5 showed 

antibacterial potency against E. coli and possessed an 

agarase activity, while, Rum 6 only exhibited antibacterial 

potency against E. coli. Further, ruminal fungi did not show 

any antimicrobial potency. Nevertheless, isolate FR1 and 

FR3 gave positive results for agarase, alginate-lyase, and 
carrageenase. Isolate FR2 exhibited agarase and carrageenase 

activities, whereas FR4 exhibited positive results for 

alginate-lyase and carrageenase activities. The data highlighted 

that ruminal bacteria were more potent as the source of 

antimicrobial compounds while ruminal fungi were more 

potent for enzyme production. These results are supported 

by the previous study of Oyama et al. (2017) which stated 

ruminal bacteria produced some prospective antimicrobial 

peptides (AMPs), namely Lynronne-1, Lynronne-2, and 

Lynronne-3. These AMPs demonstrated potential antibacterial 

activity against several MDR pathogens such as Acinetobacter 
baumannii, Klebsiella pneumoniae, Pseudomonas 

aeruginosa and , S. aureus. Moreover, a recent study by 

Sabino et al. (2020) unveiled another AMPs from lasso 

peptides group. The ruminal bacteria and fungi have been 

noted to have a vital role in degrading polysaccharides in 

the rumen. In addition, Dai et al. (2015) reported that 

bacteria played the dominant key role in polysaccharides 

degradation. Bacteroides, Butyrivibrio, Clostridium, 

Fibrobacter, Prevotella, and Ruminococcus are several 

ruminal bacterial genera that produce polysaccharide-

degrading enzymes (Dai et al. 2015; Palevich et al. 2020). 
However, this study only found one bacterium that 

degraded the polysaccharides. It was suggested that the 

media and condition in this study could not support the 

isolation of polysaccharide-degrading bacteria. All ruminal 

microorganisms are identified using DNA barcoding 

approach. The result of BLAST and phylogenetic tree 

reconstruction are shown in Table 3, Figures 4 and 5. 

The result of BLAST homology analysis in Table 3 

showed the species of all isolated ruminal microorganisms. 

Among twelve bacteria from MRS agar, eleven isolates 

were identified as Pediococcus acidilactici (R.2; R.4-R.10; 

R.12) and Lactobacillus plantarum (R.1; R.3), while, R.11 
was suggested as Alcaligenes faecalis. Furthermore, P. 

acidilactici and L. plantarum are well known as lactic acid 

bacteria widely isolated from various sources (Nuraida 

2015; Alhaag et al. 2019). Moreover, previous studies 

successfully reported L. plantarum and P. acidilactici from 

rumen greens and liquor of cow, sheep, avian, etc (Cobos 

et al. 2011; Han et al. 2014; Herdian et al. 2018). LAB is 

defined as a group of gram-positive bacteria, non-spore-

forming, has cocci or rods shape, and produces lactic acid 

as the major product of carbohydrate fermentation (Górska 

et al. 2019; Setyawardani and Sumarmono 2019). The LAB 
is a flora normal in the rumen of young ruminant animals, 

and the composition will decrease in line with maturity. In 

addition, the presence of L. plantarum and P. acidilactici in 

a rumen is suspected transient due to the feed variation 

(Doyle et al. 2019; Stewart 1992). 
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Figure 4. Phylogenetic tree of ruminal bacteria according to 16S rDNA analysis 
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Figure 5. Phylogenetic tree of ruminal fungi according to ITS region analysis 
 
 
 

The LAB has essential roles in controlling the 

composition of ruminal microbiota, reducing methane 

production, promoting ruminant's health, and increasing 

milk and meat quality (Stewart 1992; Doyle et al. 2019; 

O'Hara et al. 2020). Due to the characteristic of LAB, A. 
faecalis R11 is not suggested as a lactic acid bacteria since 

this bacterium is gram-negative. This bacteria lives in 

water, soil, and inhabit vertebrate intestinal tracts (Batt 

2014). In this study, the L. plantarum and P. acidilactici 

exhibited antimicrobial activity but no polysaccharide-

degrading enzyme production. As mentioned before, most 

LAB produce bioactive peptides with prospective activity 

as antimicrobial agents. Furthermore, Doyle et al. (2019) 

stated that LAB is not responsible for the degradation of 

the polysaccharides in the rumen since it can not initiate the 

metabolism of plant cell walls. Molecular identification of 

non-LAB bacteria from ISP4 agar in Table 3 shows Rum 3 
as Streptomyces radiopugnans, Rum 5 as Massilia 

suwonensis, Rum 6 as Achromobacter ruhlandii, Rum 7 as 

S. koyangensis, Rum 8 as S. albus, and Rum 11 as 

Pseudomonas poae. It was noted that Rum 3, Rum 7, and 

Rum 8 are the member of Actinobacteria class; while Rum 

5, Rum 6 and Rum 11 are Proteobacteria class. These two 

bacterial classes have been reported to inhabit the rumen 

(Jami et al. 2013; Dai et al. 2015; Li and Guan 2017). The 

existence of Streptomycess spp., M. suwonensis, P. poae, 

and A. ruhlandii in the rumen are suspected to be related to 

the microbiota harboring the feed and water. The role of 

these specific bacteria in the rumen is barely reported; 

however, some other members of Proteobacteria are 

expected to have metabolic roles to degrade cellulose, 

hemicellulose, and oligosaccharides (Dai et al. 2015). In 

addition, this study also provides a first report of the agar-
degrading ability of M. suwonensis. 

To summary in the present study, eleven LAB isolates, 

seven non-LAB, and four fungi were successfully isolated 

from a cow's rumen. All LAB isolates were suggested as a 

prospective source of antimicrobial compounds, while, the 

ruminal fungi as source of polysaccharide-degrading 

enzymes. Furthermore, several bacterial and fungal classes 

were isolated in this study namely, actinobacteria, bacilli, 

γ-proteobacteria, β-proteobacteria, Saccharomycetes, 

Eurotiomycetes, and Mucoromycetes. A further analysis is 

proposed as future study to understand the potential of 

isolated LAB as future probiotics. In addition, the ruminal 
fungi with polysaccharide-degrading enzyme potential 

should be investigated to degrade the complex 

carbohydrate and enzyme productions. 
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40 
100 

100 

100 

98 

86 
91 

100 

78 
95 

94 

95 

92 

92 
43 

20 

88 

63 

73 

95 

Saccharomycetes 

Eurotiomycetes 

Mucoromycetes 

Sordariomycetes 
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