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ABSTRACT 24 897 8

This study was conducted to determine the effect of citric acid waste (CW) either
treated with enzyme (CWenz) or extruded with broken rice (CWext) for replacing cassava
chip in total mixed ration (TMR) for beef cattle in which rice straw used as roughage
source on gas production, volatile fatty acid (VFA) and digestibility by using in vitro gas
production technique. The experiment was designed in a completely randomized design.
Methods of improving, enzyme treatment or extrusion, and levels of treated CW at 0, 10,
20 and 40% in TMR were employed. It was found that gas production kinetics and in vitro
dry matter digestibility (IVDMD) of TMR containing CWenz at 40% were statistically lowest
(P<0.05) as compared to the other treatments. While gas production kinetics and IVDMD
of TMR containing CWenz at 10% were similar to TMR containing no CW (control TMR).
Increased CWext level in TMR resulted in slightly increase gas production kinetics, VFA and
IVDMD except at 40%. IVDMD at 24 and 48 h after incubation of TMR containing CWext
was similar the control TMR, but was significantly higher (P<0.05) than that of TMR
containing CWenz. Total VFA, proportion of acetic acid, propionic acid and butyric acid
and ammonia-nitrogen (NH;-N) were significantly different among treatments. TMR
containing CWenz at 40% was the lowest. Based on the results obtained in this
experiment, it could be concluded that CWenz can be used at 10% while CWext can be
used upto 40 % in TMR for beef cattle.

Keywords: citric acid waste, extrusion, enzyme, beef cattle
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