7 R RATRBRO A XLy —EOREREHE 1

(J. Inst. Enol. Vitic. Yamanashi Univ. 30, 1~8 1995)

7 R R T DA RV —E DR

il . BE . BEERSAR
(AR LB R S B L T FERERR)

Purification and Properties of an Invertase from

Grape Juice Precipitate

TSUTOMU TAKAYANAGI, TOHRU OKUDA, and KOKI YOKOTSUKA

Institute of Enology and Viticulture, Yamanashi University, Kofu 400, Japan

Abstract
An invertase was purified from a juice precipitate of Muscat Bailey A grapes

by successive column chromatographies on DEAE Sepharose Fast Flow and

Sephadex G-100. The pH and temperature optima of the enzyme were 3.5 and 80

°C, respectively. The K,, and V values of the enzyme for sucrose at pH4.0 were 4.3

mM and 95.0 g mol Glc*min~!*mg protein~!, respectively. The kinetic characte-

ristics, electrophoretic mobility and molecular weight of the invertase from the

juice precipitate were the same as those of the invertase from the defecated juice.

The two enzymes were therefore thought to be identical.
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Fig. 1.

DEAE Sepharose Fast Flow column chromatography of the precipitate obtained from

Muscat Bailey A grape juice. The precipitate solubilized with 0.2M borate buffer(pH8.5)
was diluted 5-fold with water and then applied onto a column of DEAE Sepharose Fast
Flow (20x160mm), which had been equilibrated with 50mM potassium phosphate buffer
(pH7.5). The invertase was eluted with a linear gradient of 0-0.5M sodium chloride in
the same buffer. Symbols: @, absorbance at 280nm; O, invertase activity (units/mil).
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Fig. 2. Sephadex G-100 column chromatography of Peak I. The Peak-I fraction eluted from the
DEAE Sepharose Fast Flow column was applied onto a Sephadex G-100 column(30x650
mm), which had been equilibrated with 20mM potassium phosphate buffer(pH6.0) con-
taining 0.2M sodium chloride and then eluted with the same buffer. Symbols: @, absor-
bance at 280nm; O, invertase activity(units/ml).
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Fig.3. PAGE and SDS-PAGE of the invertases from defecated juice and the juice precipitate.
The following molecular weight marker proteins were electrophresed in lane 1: phosphory-
lase b, 94.0 kDa; albumin, 67.0 kDa; ovalbumin, 43.0 kDa; carbonic anhydrase, 30.0 kDa;
trypsin inhibitor, 20.1 kDa. Lanes 2and 4 are the invertase from defecated juice, and lanes
3andb that from the juice precipitate.
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Fig.4. Sephadex G-100 column chromatographies of Peak I and the salting-out precipitate from
the juice. The salting-out precipitate was obtained from Muscat Bailey A grape juice
by the addition of ammonium sulfate(80% saturation). The chromatographies were carri-
ed out according to the procedure in Fig.2. Symbols: @, Peak I fraction(protein fraction
from the juice precipitate); O, salting-out precipitate(protein fraction from defecated juice).
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Fig.b. Effect of pH on the activities of the invertases from defecated juice and the juice pre-
cipitate. The enzyme activities at various pHs were measured at 30°C using 0.2M McIl-
vaine buffer(pH2.5-7.5). Symbols: @, invertase from the juice precipitate; O, invertase
from defecated juice.
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Fig. 6. Effect of pH on the stabilities of the invertases from defecated juice and the juice
precipitate. The enzyme solutions were mixed with 0.2M Mcllvaine buffer(pH2.5-7.5)
and pre-incubated at 50°C for 30min. The residual activities of the treated enzymes

were assayed under the standard conditions. Symbols: @, invertase from the juice
precipitate; O, invertase from defecated juice.
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Fig. 7. Effect of temperature on the activities of the invertases from defecated juice and the
juice precipitate. The enzyme activities at various temperatues(30-50°C) were measured

at pH4.0. Symbols: @, invertase from the juice precipitate; O, invertase from defecated
juice.
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Fig. 8. Effect of temperature on the stabilities of the invertases from defecated juice and the
juice precipitate. The enzyme solutions at various(pH4.0) were pre-incubated at various
temperatures(30-50°C) for 30min and then cooled at 0°C. The residual activities of the
treated enzymes were assayed under the standard conditions. Symbols: @, invertase from
the juice precipitate; O, invertase from defecated juice.
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