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Abstract

0Oil palm fronds, a lignocellulosic material, is the major by-product of the oil palm plantation.
It consists of approximately 42% cellulose, 16% hemicelluloses and 26% lignin. Due to its abundant
availability, it can serve as the alternative forage for ruminant feed. Although it has potential, the use of
this agricultural waste is limited by it inherently low crude protein content and presence of high lignin,
the anti-nutritional Icompound. Aim of this study was to improve the nutritional properties of oil palm
fronds by solid state fermentation with edible basidiomycetous white rot fungi.

The study began with surveying the farmer interest of using oil palm fronds for ruminant feed
and found that 90 percents of farmers met the idea. The following step was the isolation of edible
basidiomycetous white rot fungi due to they meet the GRAS (Generally Regarded As Safe)
requirement, exhibit considerable lignin degrading ability, and enrich lignocellulosic substrates with
protein of high nutritional value. By agar plate screening, 27 from a total of 63 isolates were selected
due to their high growth rate associated with high activity of ligninolytic enzymes [manganese
peroxidase (MnP), laccase and lignin peroxidase (LiP)]. Following step was the cultivation of each
selected strain on oil palm fronds at 30°C for 30 days. The results founds that there were 4 candidates
(Pleurotus sajor-caju OP16, Schizophylum commune OP18, Pleurotus ostreatus OP21, Lentinus edodes
OP35) suitable for improving nutritional properties of oil palm fronds, which performed high growth
rate with moderate delignification and had dry matter left more than 80% after a short period of 5-10
days cultivation. Since those fungal strains secreted different level of ligninolytic enzymes, the
degradation of lignin could be due to the synergistic action of these enzymes and thus improve the
nutritional value of the substrate.

Large-scale solid substrate fermentation was set up to test these strains for their ability on
ligninolytic enzyme production and lignin degradation. Sorghum grain-spawn of each strain, which was
easy in preparing and using, was inoculated [inoculums size of 2, 5 and 7% (w/w)] in both sets of non
sterile oil palm fronds. The initial moisture content in the first set was adjusted at 70% with tap water
.and another set was not adjusted (~56% moisture content), while no inoculation for the control
treatment. At every inoculum sizes of all strains, except Lentinus edodes OP35, colonized oil palm
substrate relatively rapidly and exhibited moderate lignin reduction. Lentinus edodes OP35 could not
grow in those sets of non sterile oil palm treatments due to the outgrowth of naturally contaminant
mold species, Neurospora sp. The growth and lignin degradation of Pleurotus ostreatus OP21 was
slightly under pcrfﬁnn compared to Pleurotus sajor-caju OP16 and Schizophylum commune OP18.

Thus, the latter two strains were used for further experiment. Oil palm fronds were piled up on cement
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floor at different heights of 15, 30, 45 and 60 cm without adjusting the initial moisture content or
sterilization and were inoculated with 2% grain spawn of Pleurotus sajor-caju OP16 and Schizophylum
commune OP18. Both strains grew we;ll in piles of oil palm substrate at 15 cm height. Schizophylum
commune OP18 had higher protein content than Pleurotus sajor-caju OP16 but lignin degradation was
not significantly different (p>0.05). Protein content in a pile of oil palm fronds at 45 cm height
inoculated with Schizophylum commune OP18 increased to 17.4 and 27.3% from the initial (3.2-4.9%)
or increased by 2.7 and 4.8 folds from the initial when cultivation for 6 and 10 days, respectively.
Preliminary testing on the acceptability of untrained ruminant animals (cattle 3, goat 5) on fermented
oil palm fronds inoculated with Schizophylum commune OP18 without any supplementation found that
the cattle accepted fermented oil palm fronds as well as the fresh one but significantly lesser (p<0.05)
than fresh grasses. While the acceptance of fermented oil palm fronds by goats was significantly lesser
(p=<0.05) than fresh oil palm fronds and fresh grasses, respectively. In order to develop the use of
fermented oil palm fronds with white rot fungi for animal feed, high number of trained animals should

be used. Besides, fresh grasses should not be compared with fermented oil palm fronds.





