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ABSTRACT

TE 147160

From the studies on potential of starch hydrolyses from com starch , cassava starch ,
sticky-rice starch and rice starch of 5 species of fungi, i.e. Aspergillus oryzae TISTR 3019,
A. phoenicis  TISTR 3252, A. phoenicis TISTR 3253, A. niger TISTR 3254 and
Rhizopus oryzae TISTR 3165, in comparision with soluble starch, found that the results were
different. Moreover, when the 5 species of fungi were grown in liquid media of the 5 types of
starch, it was found that A. niger TISTR 3254 produced the highest amount of glucoamylase
when rice liquid medium was used as carbon source. When the production of glucoamylase from
A. niger TISTR 3254 in a liquid culture was compared with that in a solid culture, the
glucoamylase activity in the liquid culture was 2 times higher than that in the solid culture. The
optimal liquid culture conditions for obtaining maximum glucoamylase studied were as follows :
2 % (w/v) rice starch (as carbon source) was mixed with 1% (w/v) peptone (as nitrogen source)
and the pH was adjusted to 7.0 followed by shaking in a 30 °c shaking incubator at the speed
of 200 rpm. In addition , when the production of glucoamylase from A. niger TISTR 3254 ina
chemical defined medium, it was found that the glucoamylase produced was higher than those
when each of the three minerals was added separately or no added mineral sources. Moreover,
from the studies on cell growth and glucoamylase production by A. niger TISTR 3254 in rice
liquid medium, the result was that the production of glucoamylase did not agree with the cell
growth of the fungal, and the glucoamylase activity was about 101.45 U/ml. When glucoamylase
from A. nigér TISTR 3254 was purified by 80 percents saturated ammoniumsulfate
precipitation, dialysis, gel filtratior. with Sephacryl S-100 and DEAE Sepharose, two fractions of

glucoamylase were obtained and were purified about 26.24 and 19.57 times, respectively.
Characteristics of the two purified fractions of glucoamylase, i.e. F1 and F2 were as follows : for
F1, the optimal pH and temperature were 4.0 and 60 °c , respectively, it was stable in a pH
range of 4.0 to 5.5 and the temperatures between 20 to 50° C ; for F2, the optimal pH and
temperature were 5.5 and 60 °c , respectively, and it was stable in a pH range of 4.0 to 6.0
and the temperatures between 20 to 40° C. The two purified fractions of the enzyme werce
protein of two sub-units with molecular weights of 80,000 and 73,000 dalton, respectively.
When rice was used as substrate, the values of apparent K_and V__ of F1 were 10 mg/ml and
0.02 Mmol/ml/min , respectively, while those of F2 were 5.6 mg/ml and 0.032 [lmol/ml/min ,
respectively. In addition, when soluble starch was used as substrate, the values of apparent K_
and V_ of F1 were 6.7 mg/ml and 0.02 [Amol/ml/min , respectively while those of F2 were 5

mg/ml and 0.023 [lmol/ml/min, respectively.





