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Purification and Properties of Sunflower Seed o-Galactosidase by Affinity Chromatography.
Park, Gwi-Gun*, Wook-Dong Kim, Young-Seo Park, Jong-Back Gang', and Hideyuki Kobayashi’.
Department of Food Engineering and Biotechnology, 'Department of Chemistry, Kyungwon
University, Sungnam 461-701, Korea, *National Food Research Institute, Ministry of Agriculture,
Forestry and Fisheries Mol. Func. Lab., Japan — An o-D-galactosidase (0-D-galactoside galactohydrolase,
EC 3. 2. 1. 22) from sunflower seed was purified by affinity chromatography using N-g-aminocaproyl-
a-D-galactopyranosylamine coupled to sepharose and its properties were examined. The specific activity
of the purified enzyme, tested with p-nitrophenyl-o-D-galactopyranoside as substrate, was 291.66 units/
mg protein, representing an 115-folds purification of the original crude extract. The final preparation
obtained from by Sephadex G-25 chromatography showed a single band on SDS-polyacrylamide gel
electrophoresis. The molecular weight was determined to be 42,000 by SDS-polyacrylamide gel electro-
phoresis. The purified galactosidase showed maximum activity at pH 4.5 and 55C, and was stable in the
pH and temperature ranges of 4.0 to 5.0 and 30 to 557, respectively. The enzyme activity was inhibited by
Ag”, Hg” and Co”. The enzyme activity was not affected considerably by treatment with other metal
compounds. The enzyme liberated galactose from melibiose, raffinose, copra galactomannan, guar gum

and locust bean gum by TLC, and also the hydrolysis rate of substrate was compared by HPLC.
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Fig. 1. Purification of a-galactosidase on a column of N-g-
aminocaproyl-N-g-aminocaproly-a-galactopyranosylamine-
sepharose conjugate.
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Fig. 2. Chromatography of the a-galactosidase on a column
of Sephadex G-25.
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Table 1. Summary of purification of o-galactosidase from sunflower seed

Step Total activity

Total protein

Specific activity Fold Yield (%)

(units) (mg) (units/mg)
Crude enzyme 938 370 2.53 1.0 100
30% (NH,),SO, 722 271 2.66 1.05 77.0
Affinity chromatography 106 1.3 81.53 32.22 11.3
Sephadex G-25 column chromatography 105 0.36 291.66 115.0 11.2
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Fig. 3. SDS-polyacrylamide gel electrophoresis of the purified
o-galactosidase.
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Fig. 4. Estimation of molecular weight of the o-galactosidase
by SDS-polyacrylamide gel electrophoresis.
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Fig. 5. Effects of pH and temperature on the purified a-galactosidase.
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Table 2. Effects of various compounds on the purified a-
galactosidase from sunflower seed

Compound’ Relative Activity (%)
NONE 100
Ca(l, 82
ZnCl, 102
HeCl, 16
CoCl, 32
FeCl, 94
MnCl, 75
CuSO, 84
AgNO, 30
NiCl, 81
Ba(Cl, 93
CdCl, 80
SnCl, 71

*Concentration of compounds is 1.0x 10> M.
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Fig. 6. Thin-layer chromatograms and Bio-LC of hydrolysates
of melibiose with the o-galactosidase.
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Fig. 8. Thin-layer chromatogram of hydrolysates of copra
galactomannan with the a-galactosidase.

A: authentic mannose, mannobiose, mannotriose, mannotetraose
and mannopentaose from top to bottom.

B: authentic galactose.
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