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ABSTRACT 

This study aimed to evaluate the effect of different supplementations of pure thymol {THY) and 
cinnamaldehyde (CIN) or their mixture (MIX) by equal proportion using batch culture system with 
diluted rumina} fluid containing 50:50; concentrate: roughage diet. Ruminal fermentation profile 
including total gas production, methane emission, total and individual volatile fatty acids (TVF As) and 
pH value were determined. Treatments were: control (no additive), 30, 50, 100 and 200 mg/L buffered 
rumen fluid. Total gas production was recorded after 6, 12, 36 and 48 hr of incubation, while methane 
emission was recorded after 12 hr and the rumen pH values were determined at 48 hr. The obtained 
results showed that the different doses of THY, CIN and MIX reduced (P < 0.01) cumulative gas 
production and methane emission. CIN addition at 100 and 200 mg/L resulted in superior reduction in 
total gas production and methane emission. Concentration-dependent increase of pH values were 
recorded with all treatments. Different doses of both THY and CIN or their MIX had no effect on 
TVF A concentration, while rumen molar proportion of acetate and acetate: propionate ratio was 
decreased with high doses of all treatments. The lowest value of acetate propionate ratio was recorded 
with CIN and MIX supplementation. Conclusively, THY, CIN and their MIX usage in low to 
moderated doses have a potential to reduce rumen methanogenesis in ruminant diets without affecting 
rumen fermentation adversely. 
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INTRODUCTION 

In recent years, ruminant nutritionists have 
dedicated their research to modify rumina} 
fermentation in the way that enhancing feed 
utilization efficiency and productivity, while 
diminishing the methane (C~) emissions 
(martinet al., 201 0). 

Methane is a potent green house gas with 
high global warming potential (Abd El-Rahman, 
2012). Enteric fermentation from domestic 
ruminants shares with approximately 15% of 
global CH4 emissions (IPCC, 2007). In Egypt, 
agricultural CH4 emissions increased from 10.48 
(in 1990) to 13.29 Tera grams in 2010 which 
represent 26.1% of the total c~ emissions 
(WDI and GDF, 2013). 
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In this regard, the well documented 
antimicrobial activity of essential oils (EO) and 
their active components beside their safety for 
human consumption has prompted a number of 
scientists to examine the potential of these 
secondary metabolites to manipulate rumen 
microbial fermentation to improve production 
efficiency in ruminants and mitigate c~ 
emissions to environment (FDA, 2004 and 
Benchaar et al., 2008). 

Among EO, cinnamaldehyde (CIN), the main 
active compound of cinnamon ( Cinnamomum 
verum) essential oil (Mathe, 2009) and thymol 
(THY), one of the major compounds of thyme 
(Thymus vulgaris) (Benchaar and Greathead, 
2011 ), have prompted great interest because of 
their marked antimicrobial activity against 
rumen microbes (Chaves et al., 2011 ). 
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