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Abstract

Background and objectives: The effect of essential oils on in vitro gas production and
rumen fermentation has been studied but there are few experiments about the interaction
between essential oils and diet type. This experiment was conducted to study the effect of
Zataria multiflora essential oil (ZMEOQ) in diets containing different sources of starch
(different degradation rate) and different sources of fat on in vitro gas production kinetics,
ruminal digestion and fermentation parameters.

Materials and methods: Experimental diets in first experiment consist of: 1- corn based
diet, 2- wheat and barley based diet. 3- first diet with monensin, 4- second diet with
monensin, 5- first diet with ZMEO, 6- second diet with ZMEO and in second experiment
experimental diets consist of: 1- diet containing calcium salts of fatty acids, 2- diet
containing soybean oil, 3- first diet with monensin, 4- second diet with monensin, 5- first
diet with ZMEO and 6- second diet with ZMEO. Gas production (GP), pH, ammonia-N
concentration, apparent in vitro dry matter digestibility (AIVDMD) and true in vitro
organic matter digestibility (TIVOMD) were measured. Gas production parameters,
fermentation parameters and metabolisable energy (ME) were estimated.

Results:  In both experiments ZMEO and monensin significantly decreased the gas
production after 24 h of incubation (GP,,), gas production potential, VFA concentration,
ammonia-N concentration and ME (P<0.05). The results of first experiment showed that
both of ZMEO and monensin significantly decreased the rate of gas production (RmaxS),
microbial biomass production (MBP), apparent in vitro dry matter digestibility (AlVDMD)
and true in vitro organic matter digestibility (TIVOMD) (P<0.05). In comparison with
monensin, ZMEO significantly decreased GP,,4, potential gas production and the time at
which the maximum of substrate degradation is reached (TRS), MBP, AIVDMD,

“Corresponding author; ffatahnia@yahoo.com
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TIVOMD and VFA (P<0.05) and increased half life of gas production and pH (P<0.05).
ZMEO significantly increased potential of gas production, maximum gas production per
hour, AIVDMD, TIVOMD and MBP and reduced efficiency of MBP and pH in diet
containing corn starch in comparison to diets containing wheat and barley starch.

Results of the second experiment showed that both of ZMEO and monensin significantly
decreased maximum gas production per hour and half life of gas production (P<0.05). Both
of ZMEO and monensin significantly increased the time at which maximum rate of gas
production is reached (TRmaxG) and rate of gas production (P<0.05). In comparison with
monensin, ZMEO significantly increased GP,, AIVDMD, VFA, rate of gas production,
maximum gas production per hour and time at which maximum rate of gas production is
reached (TRmaxG). None of the in vitro gas production parameters and fermentation were
influenced by addition of ZMEO on the different fat sources in the diets (P >0.05).

Conclusion: It is concluded that ZMEO changed the ruminal fermentation and digestion
and its effect depending on substrate type.

Keywords: Zataria multiflora, Starch source, Fat type, Gas production kinetic.
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