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Yoko Nakasone and Masaru Yasur:
Invertase from Alocasia leaves

Summary

The paper reports the presence and some properties of acid invertase from Alo-
casia odora C. Koch leaves. Invertase activities for the protein fractions obtained by
acetone, ethanol or ammonium sulfate precipitations were determined. The specific ac-
tivities of acetone fraction, ethanol fraction and ammonium sulfate fraction were 11.9,
143 and 2.2, respectively, indicating that the activities of the fractions obtained by the
two organic solvents were about six times higher than that obtained by ammonium
sulfate. Acetone fraction had an almost equivalent value to that of ethanol fraction in
specific activity and the former had two times more than the latter in the content of
enzyme protein. The fraction precipitated under 20-40% concentration of acetone, con-
taining most of the invertase, was used for examination of the properties of the invert-
ase from alocasia leaves. The invertase present in the leaves was acid invertase, hav-
ing a pH optimum of 5.0 and almost no activity at alkaline areas. It had an optimum
temperature of 35C and was inactivated at temperatures higher than 45C. The enzyme
was inhibited by the presence of | mM of Hg“, Mn’* and Mg""+ and was not affect-
ed by that of ca’t, Fe2+, Co’* and K*. The enzyme mainly showed g~ fructofuranosi-
dase activity with small level of maltase activity.
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Table 1. Invertase activities of fractions precipitated by acetone;
ethanol or ammonium sulfate

. Total _ Total Specific activity

Fraction . . * .
protein (mg) activity (unit) (unit/mg)

60%
acetone 159 190 11.9
609
eth/zam ol 85 120 14.3
709,
ammonium 1,174 264 22
sulfate , «

* expresses umol of glucose formed per 30 min at 30C. Protein was determined by the
Lowry method. Enzyme preparation : Alocasia leaves were cut into small pieces and homog-
enized with sea sand in phosphate buffer, pH8.0. The homogenate was filtered through four
layers of cheesecloth and centrifuged at 8000 x g for 20' min. Acetone, ethanol or ammonium
sulfate was added to the supernatant so that their concentrations were equivalent to 60%, 60
9 and 709%, respectively. Resulting precipitates were resuspended in phosphate buffer, pH
7.0 and were dialyzed against the same buffer.

The reaction mixture was consisted of 0.03M sucrose, 0.15M sodium acetate buffer, pH
5.0, and 0.1 ml enzyme fraction in final volume of 1 ml. The mixture was incubated at 30
C for 30 min. The enzyme activity was determined by the method of Somogyi-Nelson, using
glucose as standard.
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Fig.1. Effects of pH on invertase activity (A) and invertase stability (B)

(A) The reaction mixtures (1 ml) consisted of 0.03 M sucrose solution, 0.1 ml énzyme
solution, 0.1 ml enzyme solution (50u4g of protein, 20-409% —acetone fraction) and 0.15
M buffer of given pHs were incubated at 30C for 30 min. O : Mcllvaine, A : Acetate,
0 : Phosphate.

(B) The enzyme solutions were preincubated in 0.05M Mcllvaine (pH 4-8) buffers at
30C for 15 min. and then assayed for the remaining activities with 015 M acetate
buffer, pH 5.0, at 30C for 30 min.
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Fig. 2. Effects of temperature on invertase activity (A) and invertase stability (B)
(A) The activity was determined at pH 5.0 under 30T for 30 min.
(B) The enzyme solutions in acetate buffer, pH 5.0, were incubated at given tem-
peratures for 15 min. and then assayed for the remaining activities at the condi-
tions stated in (A).
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Fig.3. Lineweaver —burk reciprocal plot of invertase
The activity was determined at pH 5.0 under 30C for 30 min.
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Table 2. Effect of chemicals on invertase activity

Relative activity (%)
Chemicals in concentration of

O0mM 0lmM 1mM

None 100

EDTA 109
Tris~Cl 101
MgClz 100
MnClz

FeSO, : 100
CoCl, 102
NiCl;

ZnSO,

CuS0,

CaCl,

HgClz

CdCl,

KCl 110 1

&8

S888¥E

Tris~Cl was adjusted to pH 5.0.

Table 2 {Z/R U7 B DA AR OHFLET T, pH50 COMMBIEE 5 C 22\ BB £ 8% L,
BERTEREIL, KBA A VK> THROBL, IUF VA AV DI I RAVT ALV ICE - THEE IS
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Table 3. Substrate specificity of invertase
DEERIERIC AT 2B &b L 7=(Table

3), COMEMNG, AMRIEE LTRSS Substrate Relative activity
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D d-glucoside bEFTAMTIDTA >~ Final concentration of each substrate was 30 mM.
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