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Purification and Properties of a —glucosidase from kiwifruit
(Actinidia deliciosa (A.Chev.) CF.Liang et AR. Ferguson, cv.Haywaed)
during ripening

TanicucHI (Y AMADA) Akiko* T ANIGUCHI Masayuki* * TakaNO Katsumi**and MATSUMOTO Shinji***

* Department of Brewing and Fermentation, Junior College of Tokyo University of Agriculture
1-1-1, Sakuragaoka, Setagaya-ku, Tokyo 156—8502
* % Department of Applied Biology and Chemistry, Faculty of Applied Bioscience,
Tokyo University of Agriculture
1—-1-1, Sakuragaoka, Setagaya-ku, Tokyo 156-8502
* %% Food Processing Center, Faculty of Applied Bioscience, Tokyo University of Agriculture
1-1-1, Sakuragaoka, Setagaya-ku, Tokyo 156—8502

o-Glucosidase of kiwifruit was purified by ammonium sulfate precipitation, followed by affinity
chromatography (o-cyclodextrin sepharose 6 B), ion-exchange chromatography (DEAE-cellulose),
gel filtration (Sephadex G-200) and isoelectric focusing (LKB8100). The enzyme was found to be a
single band when examined by electrophoresis. The specific activity of the enzyme purified was 294-
fold of the crude extract enzyme. The o—-glucosidase had a molecular weight of 18,000 and an
isoelectric point of 4.9. And the highest activity was at pH 6.5, 45C. o~Glucosidase was stable at
pH 5.0-7.0 and below 40C. The Km value for p-nitorophenyl-o-D-glucopyranoside of a-glucosidase
was calculated to be 1.9mM. The enzyme activity was inhibited by 5,5 *-dithio-bis ( 2 -nitrobenzoic
acid), p-chloromercuribenzoic acid, Zn**, Cu®**, Ni**, Cd** and Hg’*. When qualitative thinlayer
chromatographic analysis on the oligosacchraide hydrolysate solution digested by the enzyme, o-
glucosidase produced a glucose from oligosaccharides. The enzyme specifically digested maltose,
maltotriose, maltotrtraose, maltopentaose, and maltohexaose, but not amylose.
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Fig.1 Changes in o-glucosidase activity of kiwifruit
during ripening

One unit of o-glucosidase activity was 1 umol of p—
nitrophenol liberated per min with did hydrolyze p-—
nitrophenel-a—glucopyranoside at 37C and pH 6. 5.
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Fig.2 TIon-exchange chromatography of kiwifruit
o—glucosidase on DEAE-cellulose

The enzyme, after affinity chromatography, was applied on
a DEAE-cellulose column (3 x15cm) previously equilibrated
with 10 mM phosphate buffer (pH 7.5) containing 5 mM 2-
mercaptoethanol. The enzyme was eluted by the linaer
gradient with 10 mM phosphate buffer (pH7.5) and 0.5 M
NaCl solution (500mé).
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Fig.3 Gel filtration of kiwifruit o—glucosidase on
Sephadex G-200

The enzyme, after ion-exchange chromatography, was
applied on a Sephadex G-100 column (2.5 % 80 cm) previously
equilibrated with 10 mM acetate buffer (pH 6.5), and then the
enzyme was eluted with the same buffer.
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Fig.4 Isoelectric focusing of kiwifruit a—glucosidase

Fig.5 Disc-polyacrylamide gel electrophoresis of
purified kiwifruito-glucosidase

Table 1 Purification process of kiwifruit a-glucosidase

Total Total Specific Purifi-
Stages protein activity activity cation Yield
(mg) (unit) (unit/mg protein) (fold) (%)
Extract® 32200 937.0 0.029 1 100
Crude enzyme 4200 146.0 0.035 1.2 15.6
o-CD sepharose 6 B 4000 140.0 0.035 1.2 14.9
DEAE-cellulose 184 79.2 0.430 14.8 8.5
Sephadex G—200 62.4 69.2 1.109 38.2 7.4
Isoelectric focusing 2.1 17.9 8.524 293.9 1.9

* kiwifruit flesh used was 8 kg .
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Fig.6 Effects of pH and temperature on the activity and
stability of kiwifruit a—glucosidase

Buffers used were 0.1 M Mcllvaine buffer (pH 4-8), 0.1
M NaHCO 3 -NaOH buffer (pH 8-11), 0. 1 M Na; HPO+ NaOH
buffer (pH 11-12).

Optimum activity : the reaction was carried out for 60 min
with pH alteration (at37°C) or with temperature alteration
(at pH 6. 5), and the activity was expressed as a percentage of
the maximum activity.

Stabilities against pH and temperature : the enzyme was
preincubated at various pH or temperatures and the remaining
activity was determined at 37°C for 60 min and expressed as a
percentage of the initial activity.

70%DEME/RLA2% pHs B L8 TIkIZE AL
KiE L7z ABEH ORBEpHIZ 2 2 (B #pH4.0)",
¥+ b4 € (R#pHA.0)™, V3 (F#pH5.0)¥E X
Bk Ly flif (B#ipH5.0) Do V3 v ¥
—PICHARPWHTH - 720 pHEEM 37T, 3045
) &pH5.0~7.0TH Y, 73I5—-F¥ 1B LTI
HARBHEROREHEIKEL, TUHVUEBTORE
AN E o T

2) REOHE HEEREBIVREREMER
L7 (Fig.6) o o~ V3 ¥ ¥ — V¥ OREREIZ45T
T, TIF7—¥IBIUT (55T)UCtb~Y&KD o 7295,
RERENE (304 H) 1Z40TUT TIRIZRMETH - 720
o X (REIRES0T)?, ¥ M4 E (BEEE0T)?,
VN (RERES2C)YBICFRY LYY YETF (B
BWIREST) Do NV a Y ¥ — Pz l, HERE
R R A o 72,

3) PFE, FERSLPAME SDS-FKUT
ZUNT I FFVERKBSEII TS FROMELIT-
RER, oV 3y ¥ — 18,0008 #E X T,
F LYo (78,000~82,000), B (60,000
~100,000)', S%IKH (110, 000~130, 000) 12 X,
REEZIIEFPTFETH - 70 SBEELKEEICTH
ELHR, o/ Vavy—EBo%ENIIpH4.9TH
= 2o LINEWEAVER-BURK®D J7 EEIZ eV, AR E
@ p-nitorophenyl — a~D — glucopyranosidetZ # 3 %
BHMAZNE LR, KmfEEL ImMTH - 72,

4) EEAREOFE EBFEH® (Wunits) IIK5HE
AEZ 1mMIZZ B X5 1Tz, 40T, 305 HMEL
7ok, BRAREE R IIE L, RBEERMOEEE%100%
LT, HMEETRLA, Table2 2R L2 & 912,
DTNB# L U'PCMBIZ & Y BEHE I 2 h2h3sk X
V45% e K&K T LA Ed 5, ABFKIISHEE
Thdb e IR T2, IV BLUCW¥ 2L oT
LELIHEZN, BREGE®REIZNEFN24B L U34%
#mRL, N, Cd*", Hg" 2 & o T b42~55%HE X
hize F Y { EDo-7 V3 Yy ¥ —¥i3Cuw, Hg T
WHAEESR, K, Mg, EDTATERE* %k
WIEDPHE IR TV, KB DRABOKED
Bohi,

5) AUIHESSEME <L) IHE (GG
BLIUO7T3IO—2Z (G ®1ImMERICH-Z VI Y
¥ - €%37C, pH6.5 TS L, ZDOFHER
WEEBIOT TS 74— TR LA (Fig. 7)o
ABRIIGC~GDVThot ) THEIZLERAL, £K
WelLTrva—-aArxmiani, £/, 73I0—2X



138 AAgRRERFRE VOL. 27 NO.3 2001

(22)

Table 2 Effect of various reagents on the activity of
kiwifruit o—glucosidase

Reagents (1mM) Relative activity (%) *1

None 100
KClI 91
ZnClz 24
CuClz 34
NiClz 42
CdClz 42
HgClz 55
MgClz 80
PbCle 98
AlCl3 89
DTNB*2 38
PCMB*3 45
EDTA*4 91
CH:ICOOH 98

* 1 The enzyme was preincubated with 1 mM of various
reagents at 37C for 60 min, and the remaining activity
was determined and expressed as a percentage of the
activity under non-addition.

% 2 DTNB: 5, 5’ -dithio-bis (2 -nitrobenzoic acid)

* 3 PCMB: p-chloromercuribenzoic acid.

* 4 EDTA: ethylenediaminetetraacetic acid.

Sid. Gz G3 G Gs Gs Gi8

Fig.7 Thin-layer chromatogram of hydrolysates
of oligosaccharides and amylose with kiwifruit
o~glucosidase
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