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Abstract: This experiment was conducted to investigate the effect of fat content (high: 165 g fat kg-1 DM and
low: 25 g fat kg-1 DM) of sodium hydroxide (40 g kg-1 DM) or formaldehyde (3 and 6 g kg-1 DM) treated
sunflower meal on in vitro gas production parameters used mediums containing isolated rumen microorganisms
including total rumen microbiota (TM), bacteria (B), protozoa (P) or fungi (F). Results showed formaldehyde
(both applied concentrations) caused a significant reduction in the rate and gas production from fermentable
fraction of sunflower meal samples by the isolated microbial groups. Sunflower meal with high fat concentration
treated withNaOH had the highest gas production (p<0.05) when fermented by the rumen isolated micro-biota
(193, 33, 89 and 175 mL 500 mg DM sample for TM, B, P and F, respectively). Gas produced from the chemically
treated or untreated high fat containing sunflower meal was more than the low fat content samples. Therefore,

it was concluded both fat concentration and chemical treatments used in the present study may affect the
fermentation potential of sunflower meal as evaluated by the applied in vitro procedure. In addition,

in vitro

gas production of high and low fat content sunflower meal by isolated rumen microbiota fractions are
influenced by formaldehyde and NaOH treatments.
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INTRODUCTION

Rumen microorganisms based on the degradation rate
of plant cell walls and degrading enzyme activities could
be categorized into 3 distinct groups; bacteria, protozoa
and fungi (Lee et al., 2000) have a key role in the
degradation of polysaccharides of plant cell walls but
cellulolytic bacteria,

such as Ruminococcus albus
,

R
. flavefaciens andFibrobacter succinogenes are a major

microorganisms responsible for ruminal digestion of plant
cell walls due to their metabolic diversity and numerical
predominance (Cheng et al., 1991).

Dijkstra and Tamminga (1995) reported that the
protozoa digest fiber in the rumen by 5-21%. Although,
the protozoa make a significant contribution to fibre
digestion by rumen microorganisms,

their removal allows

more bacteria to colonize the plant fibers (Newbold et al.,
1989).

The role of fungi to the degradation of any feed fiber
in the rumen is still unclear due to the difficulty in
estimation of exact biomass of anaerobic fungi in the
rumen contents. However

, recently a quantitative

competitive PGR assays for relative quantifying rumen
anaerobic fungal populations in both in vitro and in
vivo systems has been proposed (Sekhavati et al., 2009).
Lee et al. (2000) concluded that fungal activity was mostly
responsible for cell wall degradation. Fungi accompanying
methanogenic bacteria might increase the digestion rate
of cellulose or hemicellulose (Bauchop and Mountfort,

1981). However, it was reported that cellulolytic activity of
certain species of fungi could be inhibited by some
fibrolytic Ruminococci (Bemalier et a/., 1992). The

production of gas during the microbial fermentation of
plant material by rumen contents has been used as an
indirect measure of substrate digestibility (Menke and
Steingass, 1988; Chaji etal, 2009).

The objective of present experiment was to determine
the effect of fat content (high: 165 g fat kg-1 DM and low:
25 g fat kg"1 DM) of sodium hydroxide (40 g kg"1 DM) or
formaldehyde (3 and 6 g kg"1 DM) treated sunflower meal
on in vitro gas production parameters used mediums
containing isolated rumen microorganisms including total
rumen microbiota (TM), Bacteria (B), Protozoa (P) or
Fungi (F).
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