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Abstract

Activities of various hydrolytic enzymes produced by three plant pathogenic fungi, Sclerotium
rolfsii Sacc., Sclerotinia sclerotiorum (Lieb.) deBary and IHelminthosporium sigmoideum var.
irregulare Crallery et Tullius, were measured. Activties and amounts of the enzymes in mycelia,
cultural filtrates, and sclerotia(except of sclerotia of H. sigmoideum ver. irregulare) were estimated
at various pH levels in order to find out optimal pH for their enzymatic activities. Enzymes such as
cellulase (Cx), invertase, xylanase, 3-amylase, polymethylgalacturonase, polygalacturonase, phosphat-
ase andprotease were estimated. Culture solution for production of enzymes was prepared by adding
of 10g, D-zlucose, 1.3g NH,NO,, 0.5g MgSO,-7H,0, and 1.0g KH,PO, into 1 liter of potato dec-
-oction plus 2ml of micro element solution consisting of 0, 2mg.Fe, 0.2mg Zn, and 0, Img Mn as the
sulphates into 1 liter of distilled water. All tested mycelia and cultural filtrates were obtained from
the cultures incubsted in previous solution for ten days at 25°C, and sclerotia were harvested from
PDA plates of 3. days old. The crude enzyme solutions were prepared according to the method of
Miyazaki etal'®.

Ten days after incubation, activities of Cx produced by Scl. sclerotiorum were higher than those
of the other fung., and each of Cx from three fungi showed different pH optima, such as S. rolfsii
and Secl. sclerotiorum in acid side (around pH 3.0), Il sigmoideum var. irregulare in neutral side
(around pH 6.3). Invertase activities of S. rolfsii were 20 times higher than those of the other
fungi in all samples. All tested fungi, however, showed no significant difference between the
enzymatic activities of their cultural filtrate and mycelia, and the activities in sclerotia of S. rolf-
sit and Scl. sclerotiorum were hardly recognized. There were multiple peaks on the xylanase activity
curves of three fungi in terms of pH values. High activities of the xylanase were revealed in
sclerotia of S. rolfsii and Scl. sclerotiorum, and in mycelia of Fl. sigmoideum ~var. irregulare.
The highest activities of 3-amylase were shown both in mycelia and cultural filtrate of L
sigmoideum var. irregulae among the tested fungi, and their optimal pH was 6.2 in both mycelia
and cultural filtrate. In the S. rolfsii and Scl. sclerotiorum, however, the activities of cultural
filtrates were higher than those of the other fungi, and optimal pH was 3.0 and 6.2 for cultural

filirate and both mycelia and sclerotia, respectively. Activities of PMG were high in cultural filtrates
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of all tested fungi, especially in Sel. sclerotiorum and H. sigmoideum var. irregulare. Mycelia of

themalso showed the considerable activities. Optimal pH for enzymatic activities were variable with

thekind of fungi or with the samples measured. The highest activities of PG were presented by
mycelia of S. rolfsii and Scl. sclerotiorum. 9, lpg/min. and 9.5ug/min., respectively. Optimal pH

for activity of PG in mycelia was around 4.5 in S. rolfsii and around 3.0 in Sci. sclerotiorum.

Phosphatase of S. rolfsii and Scl. sclerotiorum was more active in acid side (optimal PHS. 5) and

that of I1. sigmoidewm var. irregulare showed one peak each in acid, neutral and alkaline side. But

the highest peak was at pH 9.5. Protease of all tested fungi was more active at pH 10,0, especially

that of the cultural filtrate of H.sigmoideuwm var. irregualre.
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