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Abstract

The experiment was conducted to determine the effect of two kinds of plant oil,
coconut oil (CO) and sunflower oil (SO), on ruminal fermentation, microbial protein
synthesis, microbial population, nutrient digestibility, fatty acid composition in rumen fluid
and blood plasma and methane production. Four, rumen-fistulated crossbred Holstein-
Friesian dairy steers, average weight of 350%10 kg, were randomly assigned to receive
four treatments having CO to SO ratio at 5% fat concentrate according to a 4x4 Latin
square design. The dietary treatments were as follows: 1) 100:0=100% of CO and 0% of
SO, 2) 75:25=75% of CO and 25% of SO, 3) 50:50=50% of CO and 50% of SO and
4) 25:75=25% of CO and 75% of SO. Steers were individually fed 5% urea-treated rice
straw ad libitum as a roughage and supplemented with concentrate at 0.5% of body weight.
The results revealed that CO and SO ratio in concentrate diet did not affect DM, OM, CP,
EE, NDF and ADF intakes (P>0.05). Digestibilities of DM, OM and ADF were
quadratically responded with oil levels (P<0.05) while digestibilities of CP, EE and
nitrogen retention were not different among treatments (P>0.05). However, the ratio of oil
at 50:50 had the greatest DM, OM, NDF and ADF digestibilities. Ruminal pH was
quadratically responded with oil levels (P<0.05) while ruminal temperature and ammonia-
nitrogen (NH,~N) concentration in rumen fluid were similar among treatments (P>0.05).
Total volatile fatty acid (VFAs) concentrations in rumen fluid were not different among
treatments (P>0.05), however, acetic acid and propionic acid concentrations were
quadratically responded with oil levels (P<0.05).

Methane concentration in the rumen decreased linearly (P<0.05) when proportion
of sunflower oil increased while concentrations of fatty acids (lauric acid, C12:0; myristic

acid, C14:0; palmitic acid, C16:0; linoleic acid, C18:2) in rumen fluid were not different



among treatments (p>0.05), however, stearic acid (C18:0) concentration was increased
linearly when proportion of sunflower oil increased (P<0.05). Urea-nitrogen and fatty
acids (lauric acid, C12:0; myristic acid, C14:0; palmitic acid, C16:0; linoleic acid,
C18:2; stearic acid, C18) in blood plasma were not different among treatments (P>0.05).
Moreover, methane concentration in the rumen was negative correlation with fatty acids
concentrations in rumen fluid and fatty acids concentrations in rumen fluid were positive
correlation with fatty acids concentrations in plasma. Rumen bacterial, protozoal population
and fungal zoospores by direct count technique and cellulolytic, amylolytic and proteolytic
bacteria by role tube technique were not affected by treatments. However, viable bacteria
count of CO and SO ratio was higher than’those of CO and SO ratio at 100:0 (P<0.05)
while the others were similar. Moreover, allantoin excretion, purine derivatives excretion,
purine derivatives absorption, microbial protein synthesis (MPS) and efficiency microbial
nitrogen supply were similar among treatments (P>0.05). Based on this study, it could be
concluded that combined supplementation of CO and SO could be beneficial for ruminants
without impact on feed intake and microbial population in the rumen and methane
concentration in the rumen was negative correlation with fatty acids concentrations in rumen
fluid and fatty acids concentrations in rumen fluid were positive correlation with fatty acids
concentrations in plasma. Finally, the ratio at 75:25 and 50:50 exhibited the most suitable
effect on nutrient digestibility and rumen fermentation. Therefore, combinational use of CO
and SO could be synergistically beneficial for rumen fermentation enhancement and

subsequent productivity.





