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NOPPHARAT PHAKACHOED : EFFECTS OF EXOGENOUS
FIBROLYTIC ENZYME SUPPLEMENTATION ON IN VITRO AND

IN VIVO FERMENTATION OF CORN SILAGE AND RICE STRAW.
THESIS ADVISOR : ASSOC. PROF. WISITIPORN SUKSOMBAT, Ph.D.,

179 PP.

EXOGENOUS FIBROLYTIC ENZYME/CORN SILAGE/RICE STRAW

Three in vitro experiments were conducted to evaluate the effect of enzyme
additives supplementation on fermentation of corn silage and rice straw using a 48 h
in vitro gas production technique. The experiments were conducted as factorial in
completely randomized designs each with two runs and four replicates. Eight enzyme
additives were commercial products of endoglucanase, exoglucanase, and xylanase
(E1, E2, E3, E4, E5, E6, E7, and E8). Gas production (GP) was measured at 3, 6, 12,
18, 24, and 48 h after incubation. Degradability of dry matter (DMD), neutral
detergent fiber (NDFD), and acid detergent fiber (ADFD), and volatile fatty acid
concentrations (VFA) (total and individual molar proportions) were determined after
24 and 48 h. Experiment | showed that DMD and total GP were unaffected by enzyme
additives, but all enzyme additives increased NDFD and ADFD of corn silage, with
the optimum dose rate depended on the enzyme additive. In experiment Il, all enzyme
additives increased DMD, NDFD, ADFD and total GP of the four corn silage
substrates. However, for all parameters DMD, NDFD, ADFD and total GP, there were
no enzyme % corn silage substrate interactions. In experiment I1l, DMD and total GP
were unaffected by enzyme additives, but all enzyme additives increased the NDFD
and ADFD of rice straw. However, each fibrolytic enzyme additive showed a different

response depending on the enzyme dose rates. Based on the responses observed in the



in vitro experiments, enzyme E1 and E2 should be further evaluated with in vivo
studies using diets based on corn silage and rice straw.

Three in vivo experiments were evaluated for the effect of fibrolytic enzymes
in fistulated crossbred non-lactating Holstein Friesian cows in Latin squares design.
All cows were fed approximately 3 kg/d of concentrate containing 17% CP together
with ad libitum rice straw (experiment 1V), 21% CP together with ad libitum corn
silage (experiment V) and 21% CP together with ad libitum rice straw (experiment
VI) and clean water. Each period in the Latin square design lasted for 21 d, 14 d for
adaptation to diets and 7 d for ruminal sample collection and in vivo disappearance
trial. Experiment IV showed that the enzymes did not change dry matter intake (DMI),
ruminal pH, NH3-N concentrations, DMD or ADFD. However, NDFD increased when
xylanase was added at 20 g/cow/day. Hemicellulose degradability was unaffected by
the supplementation of xylanase. Experiment V and VI showed that the enzyme
additives had no effect on DMI, total volatile fatty acid (VFA), ruminal pH, NH3-N
and blood glucose concentration. The enzyme additives increased DMD, NDFD, and
ADFD of corn silage after 24, 48, and 72 h of ruminal incubation in experiment V.
The enzyme additives increased NDFD and ADFD of rice straw after 24, 48, and 72 h
of ruminal incubation in experiment VI. The optimum dose rates of enzymes E1 and
E2 were 0.5 and 1.0 ml/kg of corn silage DM respectively, and optimum dose rates of

enzymes E1 and E2 were 2.0 ml/kg of rice straw DM.
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