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Abstract

These experiments were conducted to purify the glucoamylase produced by Rhizopus oryzae. Two forms of
glucoamylase (GI and GII) from Phizopus oryzae were purified by (NH),SO, fractionation, acetone fractiona-
tion and successive column chromatography on DEAE-cellulose and CM-cellulose. The specific activities of
GI and GII toward soluble starch were 157.6 U/mg. protein (37.5 fold of crude extract), and 164.7 U/mg. pro-
tein (39.2 fold of curde extract), respectively, and the yields of them were 4.3% and 3.8%, respectively. The
two purified enzymes have shown a single band by polyacrylamide disc gel electrophoresis and SDS—poly-

acrylamide gel electrophoresis. The protein bands of their electrophoresis gel were revealed to have

glucoamylase activity by iodine staining and were proved to be glycoproteinby periodic acid Schiff’s staining.
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Fig.4. First CM- cellulose column chromatography

(pH 3.0) of glucoamylase preparation obt-
ained from DEAE- cellulose column chrom-
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Fig.5. Second CM-cellulose columa chromatogra-
phy(pH 4.2) of glucoamylase preparation
obtained from first CM- cellulose column
chromatography
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Third CM- cellulose column chromatography
(pH 3.0) of glucoamylase preparation obt-
ained from second CM-cellulose column
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O—O . Glucoamylase activity

X — X . Protein > NaCl

Fig. 6.

R. oryzae?t % 3+e Glucoamylase o}

325

88 90 92 94 96 96

Fraction number

Fig. 7.Polyacrylamide disc gel electrohporesis
pattern of glucoamylase preparation obta-
ined from third CM-cellulose column chr-
omatography( fraction No. 88~ 98)
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Fig. 8A. Fourth CM-cellulose column chromate -
graphy( pH 4.2) of glucoamylase prepara-
tion obtained from third CM- cellulose co-
lumn chromatography( fraction No 80~ 91)
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Fig. 8B. Fourth CM- cellulose column chromatog-
raphy( pH 4.2) of glucoamylase preparation
obtained from third CM-cellulose column
chromatography( fraction No 92~ 104)
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Table 1. Purification procedure of glucoamylamyase ] and ]|

Total Total Total Specific Yield
Step volume (mi) protein (ml) activity (Unit) activity (Unit/ (%)
mg protein)
Crude enzyme 5, 600 10, 640 45, 080 4,2 100. 0
(NHJ) :+ SO. fractionation 400 3, 360 41, 067 12. 2 91.1
Acetone fractionation 300 1, 680 32, 166 19.1 71. 4
DEAE-cellulose column chromatography
110 875 30, 140 3.4 66. 9
(pH 8.0)
First CM-cellulose column ehromatography 220 440 24, 992 56. 8 55.4
(pH 3.0)
Second CM-cellulose column chromatography 150 234 16, 016 68. 4 35.5
(pH 4.2)
Third CM-cellulose column chromatography
(pH 3.0) Part A 45 54, 8 5, 186 94.6 1.5
Part B 35 50. 0 4,831 96. 6 10.7
Fourth CM-cellulose column chromatography
(pH 4.2) Glucoamylase 1 60 12.3  1938.4 157. 6 4.3
Glucoamylase [l 50 10. 4 1713.0 164. 7 3.8
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