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ABSTRACT

B—Glucan is a non-starch polysaccharide found in endosperm and aleurone
layers of some cereal grains that are used as animal feed. This substance can be
increased in digesta viscosity and affect the animal in two aspects. Firstly, it reduces
the digestion and absorption of nutrients and secondly, it causes the disturbance of
microbial equivalence in the gut. As a result, production performance is reduced.
However, this problem can be solved by the addition of the f—glucanase to diets. At
present, this enzyme is imported and hence, feed cost is increased. Thus, the purpose
of this study is to develop the process of p-glucanase production from
microorganisms by using feed ingredients which are cheap and generally available
within the country. Of the total 11 fungal strains, Aspergillus sp. KPFC 277 was
found to be the most suitable strain for B-glucanase production. Crude B-glucanase of
Aspergillus sp. KPFC 277 was active at pH 3.0 to 7.0, non-toxic to animal cells (a
baby hamster kidney cell line and a human liver hepatocyte cell line) and contained
aflatoxin (3.55 ppb) and ochratoxin (14.76 ppb) which were less than the allowable
amounts. Furthermore, it was stable to gastrointestinal tract condition, high
temperature in pelleting process (75 °C) and after incubation at low and high pH with

proteolytic enzymes (pepsin and pancreatin).



For medium optimization, rice bran (solvent extract) was found to be suitable
for B-glucanase production with 96 hours of incubation period and has shown 297,880
U/g of activity. The medium compositions were: 1 gram of rice bran (solvent extract)
+ 1.5 ml distilled water + 10* spores. Then B-glucanase was made to powder form by
mixing with tapioca flour which was the best carrier. After drying at 40 °C for 6
hours, the residual activity (assay at pH 3.0) was 79.78 %. Effect of shelf life study
has shown that after keeping at 4, 30 and 45 °C for 3 months, the residual activity was
79.98 %, 70.10 % and 66.98 %, respectively and there was no effect of air exposure.
Moreover, Aspergillus sp. KPFC 277 also produced amylase, cellulase, xylanase and
protease.

Finally, when supplementing the crude B-glucanase (KPFC 277) in piglet diets
compared with imported enzyme, the average daily gain (ADG) of piglets of both
treatments tended to be higher than without enzyme treatment (0.337, 0.342 and 0.323
kg/d, respectively). However, the feed conversion ratios (FCR) of both enzyme
treatments were lower than without enzyme treatment significantly (P<0.05) which
were 2.00, 1.97 and 2.14, respectively. The overall results of these experiments
indicated that supplementation of piglet diets with crude B-glucanase (KPFC 277)
definitely has the potential to improve piglet performance and has comparable quality

to imported enzyme.
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