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Brief description

In the modern poultry industry, the profit often depends on the small difference in
digestibility of the feed. Thus feed enzyme has been developed to improve digestibility of the
poultry feed. Phytase is the first successful feed enzyme developed to improve phosphate
utilization and is now using widely. On the other hand, it was reported recently that
mold-derived crude carbohydrases may improve digestibility of poultry feeds and thus
commercialization of these enzymes is in advance. However, a difficulty of commercialization
exists due to the inconsistent effects of the enzymes. The final purpose of the present study
was {o develop an enzyme preparation which effectively and consistently improves
digestibilities of protein and energy in poultry.

The plant cell wall is mainly consisted of cellulose, hemicellulose, pectin and lignin and
a part of nutrients such as starch and protein are entrapped by these substances resulting in a
lower digestibility of the feed. Mono-gastric animals can not digest these polysaccharides due
to the lack of enzymes, which enable cleavage of these substances.

Although corn-soybean diet is considered to be favorable for poultry due to its high
nutritional value, poultry cannot digest 15-25% of the diet. Corn and soybean contain 8.1%
and 19.1% polysaccharides (cellulose, hemicellulose and pectin), respectively, and the
polysaccharides limit their nutritional values.

The present study aimed to show the effectiveness of purified cellulase, hemicellulase,
pectinase or their combinations on the digestion of poultry feed and to ciarify the mechanism
of the digestion stimulating effects of these enzymes.

In the first series of experiments, respective 3 enzymes were tested and shown that
any single enzyme might not be sufficient to render the encapsulated nutrient existed in the
cell wall for digestion in broilers when fed corn-soybean meal diet. In the second series of
experiments, combinations of pectinase with cellulase or hemicellulase was examined
similarly as the first series of experiments and shown that the combination of pectinase and
cellulase is important to stimulate the digestion. The growth of the birds was stimulated by the
treatment with this combination of the enzymes. In the third series of experiments, the effects
of the three enzymes either single or their combinations on monosaccharides releases from
corn-soybean meal diet were examined using an in vitro digetion system. As expected,
concentration of galacturonic acid which is the constituent of pectin in the medium was
increased by the combination of pectinase and cellulase and clear regressions between

digestibilities of dry matter and protein and galacturonic acid concentrations were shown.
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