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Abstract

For the removal of raffinose and stachyose related to flatulence in soybean, e-galactosidase activity of
six commercial enzyme preparations was compared and their enzymatic characteristics were investigated.
Among the tested enzymes, one product from Aspergillus niger was shown to be the most potent in a-
galactosidase activity. The enzyme characteristics of the selected preparation were shown to be pH 4.0-4.5
for optimum activity, pH 4-5 for optimum stability and 45°C for optimum activity. Upon reaction on a syn-
thetic substrate, p-nitrophenyl-a-D-galactoside, Michaelis constant was 2.08 mM and maximum velocity was
435 micromoles of substrate/minute/g enzyme preparation. The enzyme was proved to be essential for SH
group for its activity and capable of hydrolyzing raffinose, sucrose and p-nitrophenyl-e-D-galactoside almost
completely. Thin-layer chromatographic analysis exhibited that the enzyme treatments of raffinose and stachyose
were resulted to produce only monosaccharides in 2 hours of hydrolysis. It was, therefore, assumed that
the flatulence factor in soybean foods can be easily removed by the use of enzymes showing a-galactosidase

activity.
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Table 1. a-Galactosidase activity of commercial enzymes
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Fig. 1. pH-activity curve of a-galactosidase from
Aspergillus niger.

pH 2.5-7.0: Mcllvaine buffer

pH 7.5-9.0: Tris-HC] buffer
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Enzyme Microbial source Enzyme activity®

{unit/g)

Bacterial a-amylase Bacillus subtilis 1.8

Fungal a-amylase Aspergillus oryzae 23.0

Fungal cellulase Trichoderma viride : 7.0

+ ungal glucoamylase Aspergillus usamii 82.5

Pectinase Aspergillus niger 237.5

Protease Bacillus subtilis : 2.8

* a-Galactosidase activity expressed as the ability to hydrolyze p-nitrophenyl-a-D-galactoside at 40°C and pH 6.5.
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Fig. 2. pH-stability curves of a-galactosidase from
Aspergillus niger

Enzyme solution in 0.01M buffer was preincubated at
55°C for 20 minutes (e-*) or 5°C for 96 hours (0-0) and
its activity was assayed at pH 6.5
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Fig. 3. Temperature-activity curve of a-galactesidase
from Aspergillus niger

Enzyme solution was incubated at the indicated
temperature for 15 minutes and determined for its activity
at 40°C.
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Fig. 4. Lineweaver-Burk plot of a-galactosidase
toward p-nitrophenyl-a-D-galactoside
s: mM; v: umole substrate/minute/g enzyme
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Table 2. Effect of inhibitors on o-galactosidase activity from Aspergillus niger

Inhibitor Final Relative
concentration (M) activity (%)
None — 100.0
KCN 1x107 88.9
EDTA 1x10° 98.2
8-Hydroxyquinoline 1x103 113.5
Cysteine 1x103 106.1
p-Chloromercuribenzoate 2x 10 5.9
Iodine 5x10™ 0.7
Sodium pyrophosphate 4x1072 17.2
Sodium citrate 1x 102 811
Metal ions
KCl1 1x103 96.5
MgCl, 1x10 100.0
CaCl, 1x10 98.8
AnCl, 1x10- 93.9
FeCl, 1x107 109.8
CuCl, 1x10 100.7
AgNO, 1x10- 53
Hg(l, 1x107 1.3
Pb(NO,), 1x10 1184
Sugars
D-Glucose 1x102 90.4
D-Galactose 1x10? 70.4
D-Fructose 1x10 99.4
Sucrose 1x10 86.9
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Fig. 5. Progress curve of hydrolysis of p-nitrophenyl-

a-D-galactoside by a-galactosidase from Aspergillus
niger
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Fig. 6. Progress curves of hydrolysis of raffinose and
surose by a-galactosidase from Aspergillus niger
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Table 3. R, values and colors of sugar spots in thin-
layer chromatography

Sugar R, value Color
Fructose 0.50 Light red
Glucose 0.54 Blue grey
Galactose | 0.46 Blue grey
Melibiose 0.33 Blue
Sucrose 0.49 Lilac
Raffinose 0.28 Violet
Stachyose 0.10 Violet
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Fig. 7. Thin-layer chromatogram of hydrolysates of
pure stachyose during enzyme treatment
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Fig. 8. Thin-layer chromatogram of hydrolysates of
pure raffinose during enzyme treatment
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