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要旨

The animal production industry is a significant source of GHGs. Ruminants represent the source of 

approximately 80% of the total GHG emissions from that sector. The most important greenhouse gas is 

CH4. The production of CH4 is formed mainly by enteric fermentation in the rumen. Emitted CH4 

represents up to a 15% loss of feed energy. Numerous CH4 mitigation technologies have been 

investigated, with promising findings from dietary interventions. However, most of these strategies have 

only been investigated in vitro without being confirmed in vivo in addition to the adverse effects of some 

approaches on animal performance, rumen fermentation and behavior. Therefore, the main aim of this 

thesis was to provide a comprehensive evaluation of one of the novel and promising strategies (Mootral, a 

garlic and citrus extract) to mitigate CH4 missions 

applications. 

from ruminants through in vitro and in vivo 

In Chapter 1, the first study was performed to understand Mootral's mode of action and to investigate its 

impacts on gas production, fermentation profile, and rumen microbiome. The experiment was a 24-h 

small-scale in vitro trial using rumen fluid collected from sheep. Mootral was supplemented in two 

dosages, 10% and 20% of the substrate (50% grass: 50% concentrate). Mootral impacts showed a 

dose-dependent effect on the investigated parameters. Supplementation with mootral led to increased 

production of total gas and total volatile fatty acids. Mootral supplementation reduced the proportion of 

CH4 in the produced gas by 22% and 54% for 10 and 20% Mootral, respectively. The fermentation profile 

was shifted toward more propionate and less acetate due to the addition of Mootral. The bacterial 

community showed an increase in the relative abundance of the Prevotellaceae family and Veillonellaceae 

family, while there was a decrease in the relative abundance of some hydrogen-producing bact�ria by 

Mootral supplementation. The alteration in the archaeal community due to Mootral was obvious, where 

the Methanobacteriaceae family decreased and the Methanomassiliicoccaceae family increased in a 

dose-dependent manner. Thus, this preliminary study showed the ability of this novel combination to alter 

the rumen fermentation profile and reduce microbial groups associated with CH4 production, indicating 

the potential of this promising natural mixture to mitigate CH4 emissions from ruminants. 

The aforementioned in vitro findings were further evaluated through an in vivo trial conducted in sheep, 

as described in Chapter 2, to confirm the potential of this new combination. The aim of this study was to 

determine the optimal effective dosage of Mootral for reduc��g its 




