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ABSTRACT

A crude enzyme, having glucoamylase activity, was
obtained from Sporothrix sp. KS20 cultured in a starch containing
medium. The temparature and pH optima of the enzyme were found
to be 65°C and 4.5 respectively. The enzyme was considerably
stable to heating at 55°C over 22 hours. However, heating at 85°C
caused a sharp decrease in its activity. The presence of starch
had some stabilizing effect on the enzyme.

When the enzyme was purified by precipitation with
(NH,) S0, at 0-90 % saturation, followed by dialysis and chroma-
tography on DEAE-Sepharose CL-8B and Sephacryl S-200, four Gluco-

amylases were obtained. The purified enzymes had a purity fold



of 2.40, 58.19, 1.22 and 2.66 for Glucoamylase I, Glucoamylase
IT1(1), Glucoamylase 1II(2) and Glucoamylase III respectively.
Activity assays at various temparatures and pH 5.0 indicated the
temparature optimum of 85°C for all the four enzymes whereas the
pH optima were 4.0, 4.5, 4.0-4.5 and 4.0. Heat treatment of the
four enzymes at 55 C indicated that the Glucoamylase II(2) was
most stable, with 61.0 % of the activity remained after 10 hours.
Incubation at 4°C in a solution buffered at pH 3.0-6.5 did not
cause a decrease in the enzyme activity over 48 hours. Further-
more, addition of ca®" or Mg2+ at 0-60 ppm did not have any
effect on the enzyme activity, although the Ca2+ at 30 and 60 ppm
could stabilize the enzymes towards heating at 65 C.

Using scluble starch as the substrate, the kinetic
constants K_ and Yo . of each Glucoamylase were determined to be
3.953 mg/ml, V . = 3.333 mg/ml/min for Glucoamylase I, K_ =

m

3.846 mg/ml and v .= 2.702 mg/ml/min for Glucoamylase II(1), K_

3.953 mg/ml and V... = 1.219 mg/ml/min for Glucoamylase II(2)
and K 3.848 mg/ml and V . = 1.389 mg/ml/min for Glucoamylase
ITII. Analysis of the products by an enzymatic method, separation
by HPLC and TLC revealed the presence of glucose in an amount
higher than that of maltose.

The Sporothrix sp. KS20 Glucoamylases, obtained by

precipitation the crude enzyme with (NH,) SO, at 0-80 %
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saturation, when added to a starch hydrolysate prepared by
incubation the 43.3 % starch suspension with Termamyl 120L for 1
hours at 100°C pH 6.0, yielded a sugar solution having a dextrose
equivalent wvalue of 94.38 %. In a single step utilizing a
mixture of the two enzymes, however, the dextrose equivalent of

the sugar solution was only 56.77 %.



