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ABSTRACT

Bacterial diversity in the rumen of ruminal fistulated Holstein Friesian cow directly in a culture-
independent manner by cloning of 16S ribosomal RNA (16S rRNA) gene followed by the analysis of
16S rDNA sequence to test the homogeneity analysis of DNA sequence with GenBank database and
their groupings. The Holstein Friesian cows were used to attain database to design 16S rDNA
oligonucleotide primer and TagMan probe used to monitor target bacteria and to identify relationship
between bacterial types and population in the rumen from a total of 69 clones. Results showed
homogeneity with 16S rRNA clones was observed among 27 clones in cultured rumen bacteria and 42
clones in uncultured group. Analysis using a phylogenetic tree of all the clones together with 16S
rDNA from GenBank, indicated that cow rumen contained seven groups consisting of two major
groups: 43.5% of Low G + C Gram positive bacteria (LGCGPB); and 37.7% of Cytophaga-
Flexibacter-Bacteroides (CFB). The remainders of the total clones were identified as Proteobacteria
(7.3%), Rhodopirellula (5.8%), Victivallaceae bacterium/Planctomycete (2.9%), Fibrobacteria (1.4%)
and Spirochaetes (1.4%). On the results of the study on the role and function of each group of the cow
rumen bacteria, it was found that the LGCGPB and CFB which were mostly found, had an important
function on diet fiber degradation in ruminants and production of volatile fatty acid (VFA). On the
other hand, Proteobacteria was a fumarate reducing bacteria that promoted production of methane
gas, a bad influence to the environment. This work was conducted to design a specific primer (16S
rDNA) and TagMan probe sets for the detection of LGCGPB, CFB and Proteobacteria group using a
real-time PCR with a TagMan system. Four dietary treatment ratios were mixed to concentrate diets to
hay, 0:100, 20:80, 40:60 and 60:40. Rumen fluid samples were taken to analyze VFA and extract
DNA to measure total bacterial count including 3 major bacterial groups of LGCGPB, CFB and
Proteobacteria in the cow rumen. It was found that Treatment 1 containing 100% hay had the highest
amount of VFA but lowest amount of Proteobacteria. Increasing amount of concentrate diet tended to
increase the amount of Proteobacteria group as well. However, LGCGPB and CFB group showed no
difference among all other treatments. Therefore, Treatment 1 showed greatest feasibility of reducing
methane in the rumen because the presence of Proteobacteria group was able to produce lowest
amount of methane gas as compared to other treatments. Generally, methane is increased when cows
are fed low fiber diet. Therefore, from this research study on bacterial monitoring of the diversity of
rumen bacteria using 16S rRNA gene and real-time PCR technique, overall understanding will serve
as basic knowledge in developing cow rumen feed and increasing production efficiency.
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