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ABSTRACT

The soybean g-amylase [a-1, 4-glucan maltohydrolase, EC .3.2.1.2] is composed of
seven isozymes(I ', 1, II, Ill, IV, V and VI), and isozyme [I and IV are the main
components among these,

The purification of g-amylase isozymes from soybean whey were performed by ammonium
sulfate fractionation, CM-Sephadex C-50 column chromatography, DEAE-Sephadex
chromatography and Gel filtration. The resulted purity of g-amylase was throughly
confirmed by electrophoresis, and then determined its isoelectric point and molecular
weight. The results obtained were as follows ;

1. Five active fractions of soybean g-amylase were derived on CM-Sephadex C-50 column
chromatography.

2. Seven active bands of S-amylase isozymes were detected by isoelectric focusing gel
electrophoresis, and their isoelectric points(] ' to VI) were 5.07, 5.15, 5.25, §.40,
5.55, 5.70 and 5.93, respectively.

3. Isozyme II and [V were main components of soybean g-amylase,

4. The molecular weights of both isozyme II and [V were determined to be 56,000 daltons
by the result of SDS polyacrylamide gel electrophoresis.

5. Km values of main isozyme II & [V for amylopectin were determined to be 2.25 mg/ml,

which suggest the same function of each isozyme.
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Ammonium sulfate fractionation (20~60%)

l

I
Ppt.

Collected by filtration

1
Supernatant

Dialyzed against 10 mM acetate buffer (pH 5.1) containing
18 mM 2-mercaptoethanol-1 mM EDTA at 4°C for 10 days

CM-Sephadex chromatography
Chose isozyme II & IV

DEAE-Sephadex chromatography

Dialyzed against 80% saturated ammonium sulfate solution
containing 18 mM g-mercaptoethanol-5 mM EDTA

Gel filtration chromatography

Dialyzed against 80% saturated ammonium sulfate solution containing
50 mM acetate buffer (pH 5.4) -18 mM S-mercaptoethanol-5 mM EDAT

Fig. 1. Purification of soybean g-amylase
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Fig. 2. Separation of soybean B-amylase isozymes on a CM-Sephadex C-50 column, 2.5X90cm
1, 2, 3 and 4 represent the changes of the elution buffer systems. ----, absorbance at 280
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Fig. 4. Gel filtration chromatography of soybean g-amylase on a Sephadex G-100 column, 2 5X

110 cm

A, Isozyme 1I fraction from DEAE-Sephadex chromatography . B, Isozyme [V fraction
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Table 1. Summary of purification of soybean g-amylase isozyme II and IV

specific
Total activity Total activity .
Fracti Vol 1 . Yield (%)
raction ohmemb AU protein(g (AU, /mg °
protein)
Soybean whey 63, 000 6, 020 484.0 12.4 100.0
(NH,).50, 0
95-60% satn. 2,160 5, 280 110.0 48.0 88.
Dialysis 1, 590 4, 100 47.0 87.2 68.1
CM-Sephadex II 1, 500 1, 480 1.77 836 24.6
C-50 v 1, 020 662 1.16 571 11.0
DEAE- 11 210 1,110 1.27 870 18.4
Sephadex v 220 430 0.538 800 7.1
Gel II 150 890 1.02 875 14.8
filtration v 80 370 0.435 850 6.1
The yields of the other isozymes in this step were as follow
Isozyme [ + I-(fraction i) . 5.4%
Isozyme II-+III+ VI(fraction iii) : 2.2%
Isozyme IV (fraction v) @ 2.5%
A B
pH10
pH10
I 1v a b ¢
—VI
P 4 -_——
—_ —1v —_ -
— I
ot -1l
-1 pH3
-1
Fig. 5. Polyacrylamide gel electrophoretic
patterns of soybean g-amylase., The
pH3

protein
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Coomassie Brilliant Blue R-250.(a)

Isozyme 1I,
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Fig. 6. A Isoelectric

(b) Isozyme II & IV, (c)

focusing patterns of

purified soybean g-amylase isozyme

n &

[V and commercial

defatted

soybean meal. The gels were stained
by activity

B: Gel focusing of g
-amylase isozyme II and [V. The gel
was stained by Coomassie Brilliant
Blue G-250(a.Isozyme II, b;ls
ozyme [I & IV, ¢ Isozyme [V)

isoelectric
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Fig. 7. SDS polyacrylamide gel electropho-
resis of soybean g-amylase isozymes
a; Isozyme II, b Isozyme II and IV,
¢ Isozyme IV
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