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Effects of headspace pressure and exposure of rumen microorganisms to
fermentation gases on gas production, headspace gas composition and in vitro
digestibility
Marzieh Ghadami Kohestanil*, Reza Valizadehl, Abbas Ali Naserianl, Seyed Hadi Ebrahimil,
Vahideh Heidarian Miri2
1, Department of Animal Science, College of Agriculture, Ferdowsi University of Mashhad, Mashhad,
Khorasan Razavi

2, Biogas Research Center, Mashhad Meat Industrial Institute, Mashhad, Khorasan Razavi
* Corresponding E-mail address: ma.ghadami@stu-mail.um.ac.ir

Abstract:

This study investigated the effects of headspace pressure on gas production, headspace gas composition and
in vitro digestibility. A completely randomized design with two groups (closed or vented bottles) and four
replications was used. Samples were incubated into 100 mL glass bottles for 24h. Each bottle was filled with
400 mg of substrate (grounded corm grain) and 60 ml of buffered rumen liquor. Half of the bottles (n=4)
were not vented, and the others were vented at fixed times (after 2, 4, 6, 8, 10 and 24 h of incubation). Gas
was collected into a gas collection unit connected to each bottle. Closed bottles produced lower (—48%; P <
0.001) amounts of GP compared with vented bottles and adjustment for dissolved gas removed only 8% of
the differences between two groups. Bottles in the closed group had higher combustible gas (H, + CH,)
percentage (P < 0. 001) but combustible gas production did not differ. In vitro dry matter digestibility was
reduced by 13.5% in the closed group. Also, partitioning factor (P < 0. 01) and microbial biomass production
(P < 0. 001) were increased in the closed bottles. The results of this study showed that dissolution of
fermentation gases into liquid phase can reduce gas production, but the majority of the depression in gas
production was due to exposure of microorganism to fermentation gases and changes in fermentation
process.

KEYWORDS: gas production technique — gas pressure — digestibility — combustible gas.
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