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Abstract

The optimal conditions for spore production by Rhizopus orvzeae,

a gift from a whiskey factory in Thailand, were studied. Various kinds
of starchy materials were used as carbon, nitrogen and vitamins sources.
The ratio of scrab rice to coarse rice bran with 23 7% of added water

. 12
that yielded the highest amount of spore production (9.5x10° " spores/ml)

was found to be 9:1.

The spore production by the organism cultured on only rice bran
or scrab rice : wheat bran (4:1) or scrab rice : soy bean waste (4:1)

12
were I.BXIOIZ, 7.5x101“, and 6.0x1012 spores/ml, respectively.

The culturing conditions of R. oryzae on agar medium using
ammonium tartrate or polypeptone as a nitrogen source were studied.
Polypeptone was found to be better in promoting the cell growth whereas
ammonium tartrate was better in enhancing the glucoamylase production.
The highest level of glucoamylase production was obtained when the
medium containing 2grams/liter of KH, PO, and 1 gram/liter of Mg304.7H20
was used. lerric sulfate inhibited the production of glucoamylase

whereas copper sulfate had no efiect.



<]

The composition of solid substrate for glucocamylase production
by R. oryzae consisted of ground rice mixing with coarse rice bran in a

ratio of 5:1, 0.3 7 ammonium tartrate, 0.1 % K H POA’ 0.1 % MgSo .7H20,

2

and 40 7 of water, pH 4.0. The inoculum size was 5 ml of 5x106 spores/ml

4

per 100 grams of the substrate. The optimal incubation time was 36 hrs.
at 35°C. Under these conditions, upto 415 units of glucocamylase were
obtained from 1 gram of the mold bran. In the expansive production scale
of glucoamylase (1.2 kilograms of the medium), 376.8 units of the enzyme
were obtained from 1l gram of the mold bran. The mold bran obtained was

dried at 45°C for 12 hrs. for further study.

The glucoamylase was extracted from the dry mold bran by soaking
with 0.05 M acetate buffer, pH 4.5 at 10°C for 12 hrs. It was precipitated
with 40-80 7 saturation of ammonium sulfate then fallowed by chromatography
on Sephadex G-25 and CM-Sephadex C-50, respectively. Two peaks of gluco-
amylase activity were detected from CM-Sephadex C-50 chromatography at
0.2 M.,and 0.3 M of NaCl, respectively. Both peaks were further subjected
to Sephadex G-200 chromatography. A single peak of glucoamylase activity,
designated as glucoamylase 1, was obtained from the\first peak of the
activity from the CM-Sephadex C-50 chromatography (the 0.2 M fraction)
whereas the second peak (the 0.3 M fraction) gave two separated peaks of
the enzyme activity. They were designated as glucoamylase 1I,and III,
respectively.

Approximately 254, 204, and 205 folds of purification of gluco-
amylases I, II,and III were obtained , respectively. Each type of the
enzymes shoyed a single band on polyacrylamide disc-gel electrophoresis.

Some properties of glucoamylases 1, I1, and IIIl were determined.

The optimal pHs for their activities were at 5.5, 5.5,and 4.5, respectively.
P p , P
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These enzymes had the came optimal temperature at 50°C. They were also
heat stable upto 50°C. Their pH stabilities were found to be in the pH
ranges of 3.5-6.0, 4.0-6.0, and 4.0-4.5, respectively. The Km values of
glucoamylases I, II and 1II for starch were 0.37, 3.33,and 1.43 mg/ml,
respectively. Twenty-eight units/ml of each type of the enzymes coppletely

hydrolyzed 1 % of starch solution in 2, 5,and 4 hrs, respectively.

Fiﬁally, saccharification of glutinous rice was studied by using
5 % of dry mold bran (73% units of gluamylase activity/gram of dry mold
bran) with respect to the substrate and 50 7 of water added to the
glutinous ;ice. About 80 7 (by weight of glutinous rice) of saccharifica-

tion was obtained.
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