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Isao CHINEN, Kyoko Noma, Hajime TaMaKI, and
Nobuhiro Fukupa : Studies on g- glucosidase from im-
mature stalks of Saccharum officinarum (sugar cane)

Summary

Some enzymatic properties of S-glucosidase from immature sugar cane
stalk were investigated by the use of crude enzyme preparation, which was
obtained by decolorization of the juice on DEAE -cellulose column and am-
monium sulfate fractionation. The optimum temperature and pH were found
to be 50C and 5.5, respectively. The enzyme was stable in the range of pH
45 to 6.0 and then thermostable at 40°C, but unstable above the temperature.
The hydrolysis of p-nitrophenyl — #-D —glucopyranoside was markedly inhib-
ited by AgNO,, HgCl, H, O,, and PCMB, and slightly by maltose. £#-Gluco-
sidase, which was partially purified by gel-filtration of the crude enzyme
preparation on a Sephadex G-100 column, was able to hydrolyze p - nitro-
phenyl - #-p - glucopyranoside and salicin but not any celluloses. Furthermore
the enzyme hydrolyzed p - nitrophenyl - #- b - glucopyranoside more rapidly
than salicin.
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Fig. 1 Effect of Enzyme Concentration. The 40 50 60(C)

enzyme solution containing 2.15mg as

protein per ml (Q) and one containing

43 mg (@) were prepared by employing Temperature

crude enzyme preparation, which . was

obtained by decolorization and ammo- Fig.2 Effect of Temperature on #-Glucosidase

nium sulfate fractionation. Then p- Activity. The reaction mixture contain-
 nitrophenyl - £ -D-glucopyranogde(lmg) ing the enzyme solution 0.5 ml (850 ug)
was added to the enzyme solution at )

various concentration and volume of and' the substrate (1 mg) was 1.ncubatedat
the reaction mixture was adjusted to 1 various temperatures for 30 min.

ml with 433 mM Mcllvaine buffer, pH

5.5. The liberated aglycone was estima-

ted. The procedure was the same as

described previously.*
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Fig. 3 Effect of pH on #-Glucosidase Ac- Fig. 4 pH - Stability. The different pH en-
tivity. The various pH reaction mix- zyme solutions maintained at 4C for
tures preparing by the use of 433 24 hr and suitable samples were with-
mM Mcllvine buffer with pH values drawn and assayed with p—nitrophenyl-
ranging from 2.5 to 8.0 were incu- B-Db - glucopyranoside.
bated at 50C (@) and 40C (QO) for
30 min.
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Table I Inhibition of #-Glucosidase by substrate.

Metal Ions and Specific Reagents.
Metal ions and Relative s
sp. reagents Conc.(M) activity (%) 1 WELIUVEOREGEOXE

None none 100.0 FEREEUT D L4 O & OB =R

AgNO, 1x107° 9.5 Lz, 2OBEFIAE LABRORELE N DL

o , b ENTFAES N5k Table I 1w Ui BEE itk 2
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EDTA 7 87.6 E‘ BRI o T,

L —-Cysteine 7 91.7
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Mercaptethanol P 97.0 8 EI77;Fo02G-100 A5LIQTCMSST 4

PCMB 6 x 1075 46.5 o

Thiourea 1x10°° 102.2 B—InayZ—EDTDH T LTORMMES
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Table II Inhibition of #-Glucosidase by Various

Sugars and their Derivatives.

Inhibitors Relative

{Final conc. 20mm ) activity
None 100.0
D —Xylose 98.9
Inositol 99.9
Glucose 97.7
L —Ascorbic acid 104.9
L — Arabinose 103.8
D -Galactose 100.0
Melibiose 98.0
Raffinose 96.0
Fructose 96.3
Mannose 91.6
Lactose 100.2
Maltose 78.3
Sucrose 98.3
N- Acetyl -p-glucosamine 95.1
Salicine 99.1

Activity
(units /tube,/min)
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Fig. 6 Gel Filtration of Saccharum officinarum f—-Glucosidase.Thir-
ty ml crude enzyme solution was applied to a Sephadex G-
100 column (3.8 x130 cm), which had been equilibrated with
10 mM Mcllvaine buffer (pH 5.5) containing 0.1M sodium
chloride. p-Glucosidase (@) and absorbance at 280 nm (—).
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Table III Substrate Specificity of £-Glucosidase

Activity
Substrates (units,/mg /min)
p—Nitrophenol - #-D 0.1280
glucopyranoside
Salicine 0.0127
HB -Cellulose 0.0000
HL -Cellulose 0.0000
CM —Cellulose 0.0000
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