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Distribution and Change of Insoluble Invertase Activity in Grapes
—Detection of Invertase Activity in Muscat Bailey A
Grapes by Histochemical Staining—

TSUTOMU TAKAYANAGI, WIMOLSIRI PORNTAVEEWAT and KOKI YOKOTSUKA

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

Abstract
Distribution and change of invertase activity in Muscat Bailey A grapes were
studied by histochemical staining. Discs cut [rom frozen grape berries were

rinsed with water and were incubated in a solution containing sucrose, glucose
oxidase, phenazine methosulfate, and a tetrazolium salt. Where insoluble invert-
ase was active, the coupled oxidation-reduction system of these reagents formed
a dcep blue insoluble formazan. Histochemical staining showed that insoluble
invertase appeared close to the skin and around the seced just before the accumu-
lation of hexose sugars. These results suggest that invertase activity is important
for unloading of sucrose {rom phloem to grape berries.
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Fig. 1. Position of the cuts made to give
a disc of grape tissue.
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Fig. 2. Reaction sequence in the staining procedure for invertase activity.
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Fig. 3. Histochemical localization of invertase activity indiscs of Muscat Bailey A
grapes. Discs were stained for 4h(A)or 6h(B) in the presence of sucrose (1)
or in its absence (2).
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Fig. 4. Glucose, fructose, and sucrose contents of Muscat Bailey A grapes during

development. —(O—, Glucose content; —@—, fructose content; —/\ —, sucrose
content.
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Table 1. Intensity of insoluble invertase judged from histochemical staining.

Outer flesh tissue

Central flesh tissue

July. 22 ++

Aug.2 +++
11 +++
23 ++

Sep.13 +
24 +

+

++

++

+

-+

+

Invertase intensities were classified into four levels: +++, strong; ++,

moderate; +, weak;*, very weak.
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