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ATITTHAN NANON : USE OF ESSENTIAL OILS IN CATTLE FOR
MANIPULATION OF RUMEN MICROBIAL FERMENTATION. THESIS

ADVISOR : ASSOC. PROF. WISITIPORN SUKSOMBAT, Ph.D., 148 PP.

ESSENTIAL OILS/FEED DIGESTION/RUMEN FERMENTATION

The objectives of the present study were to determine the effect of essential
oils (EOs) on feed digestion and rumen fermentation in animals using laboratory
experiments.

Experiment I, two batch cultures with a completely randomized design were
used with three replicates per treatment. Treatments were control (CON), cinnamon
oil (CIN), clove oil (CLO), garlic oil (GAR), ginger oil (GIN), and lemongrass oil
(LEM). Four different doses were used for each EO; 200, 400, 800, and 1600 mg/kg.
Treatments were the same as used in the first batch culture but the dosages were 50,
100, 150, and 200 mg/kg DM in the second batch culture. The feed was a dairy type
ration consisting of 50% roughage and 50% concentrate. Supplementing EOs
increased DM digestibility (DMD) but reduced ammonia N concentration with
increasing EOs from 0, 200, 400, 800, to 1600 mg/kg in the first batch culture. The
results suggested that the dose of 200 mg/kg was cost-effective for each EO, which is
consistent with DMD and ammonia N concentration in the second batch culture.

Experiment Il, there were two parts, firstly a batch culture, and secondly in
situ. The batch culture was a completely randomized design with 2 x 4 factorial
arrangement of treatments. The EOs were LEM and a combination of garlic oil and
ginger oil at a ratio of 1 : 1 (CEO). The dosages of EO were 0, 100, 200, and 300
mg/kg. The substrates included wheat dried distillers’ grain with solubles, barley
grain, grass hay, and total mixed ration (TMR). For the in situ trial, three ruminally

fistulated beef heifers were used and animals were fed ad libitum a TMR. The EOs
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were the same as used in the batch culture, only one dosage (200 mg/kg) was tested.
The feeds used were the same feedstuffs as in the batch culture. The results
demonstrated that 200 mg/kg LEM or CEO were consistent with increased in vitro
and in situ rumen DMD and NDF digestibility (NDFD) which were supported by
increased microbial attachment of grass hay in situ.

In Experiment Ill, the trial was designed to evaluate the effect of LEM on
in vitro fermentation characteristics and the protein degradation using RUSITEC. The
experiment used a completely randomized design with four treatments and four
replicates of each treatment. The substrate was a dairy ration consisting of 50% forage
and 50% concentrate. Treatments were control, 100 mg/kg LEM, 200 mg/kg LEM,
and 30 mg/kg MON. LEM had no effect on feed digestion and rumen end products.
However, LEM increased large peptide N (LPep N) and small peptide plus amino acid
N (SPep + AA N) but decreased concentration of ammonia N.

In Experiment 1V, the trial evaluated the effect of the main active components
of garlic, ginger, and lemongrass on feed intake, feed digestion, and rumen
fermentation in fistulated cows. Treatments were control and 2 ml/d of allicin,
zingiberene, and citral. Four fistulated crossbred Holstein Friesian non-lactating dairy
cows housed in individual pens were assigned to each of four treatments in 4 x 4 Latin
squares design. Diets consisted of 3 kg/d of concentrate containing 21 % CP, divided
into 2 equal meals together with ad libitum corn silage. Feed intake was not different
among treatments but DMD and NDFD were increased with EOs added. EOs had no

effect on rumen fermentation including ammonia N but decreased blood urea N.
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