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Fig. 1. In vitro detection of extracellular enzymes (A—F) secreted by Phellinus noxius. on solid agar. P. noxius was
inoculated on a polycarbonate membrane which was placed on solid agar media amended with specific enzyme-reac-
tion substrate in each Petri dish and the cultures were incubated at 24°C for 4-5 days (A-F, left dish), and appearance

of enzyme activity (A—F, right dish) after removal of membrane and fungus and stained the media with test reagents.
(A) Amylase; (B) Cellulose; (C) Pectinase; (D) Protease; (E) Phosphatase; and (F) Urease.
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Fig. 2. Production of lipase by Phellinus noxius
on solid agar medium in vitro. Note colony mor-
phology (left dish) of P. noxius grown at 24 C
for 7 d on polycarbonate membrane which was
placed on peptone agar amended with Tween
20 and the appearance of lipase activity (right dish) af-
ter removal of membrane and fungal culture.
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Fig. 3. Detection of laccase secreted by Phellinus
noxius on solid agar medium in vitro. Note colony mor-
phology (left dish) of P. noxius grown at 24 ‘C for 7 d
on polycarbonate membrane which was placed on yeast
extract-malt extract agar amended with wheat bran plus
saw dust substrate (S-YMEA) and the appearance of
laccase activity (right dish) after removal of membrane
and fungal culture and stained the media with ABTS
solution.
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Use of Polycarbonate Membrane for Detection of
Extracellular Enzymes of Phellinus noxius on Solid Media

Jyh-Nong Tsai', Shou-Fong Cheng’, Huei-Lin, Tsai’, Hung-Chang Huang’, Wen-Hsui Hsieh®,

and Pao-Jen Ann>”"

Abstract

Tsai, J. N., S. F. Cheng, H. L. Tsai, H. C. Huang, W. H. Hsieh, and P. J. Ann. 2013. Use
of polycarbonate membrane for detection of extracellular enzymes of Phellinus noxius on
solid media. J. Taiwan Agric. Res. 62(2):184—194.

Brown root rot caused by Phellinus noxius is one of the most serious diseases associated
with decline of fruit trees and ornamental woody trees in Taiwan. The objective of this study
was to develop a modified polycarbonate membrane method for detection of extracellular
enzymes produced by P. noxius growing on solid agar media. Five isolates of P. noxius col-
lected from different host plants in Taiwan were used in this study, including isolate PN22.1
from ironwood (Casuarina equisetifolia) at Guosing, Nantou, isolate PNG1.1 from grapevine
(Vitis vinifera) at Shueili, Nantou, isolate PN18.1 from zelkova (Zelkova serrata var. serrat) at
Chungsin, Nantou, isolate PNP1.1 from plum (Prunus mume) at Jiasian, Kaohsiung and isolate
PNZ1.1 from Indian jujube (Zizyphus mauritiana) at Alian, Kaohsiung. They were tested for
production of extracellular enzymes by growing each isolate on polycarbonate membrane disc
(0.2 pm in pore diam.) which was placed on PDA amended with enzyme-reaction chemicals
for detection of enzymes. Results showed that eight extracelluar enzymes, including amylase,
cellulase, pectinases (polygalacturonase and pectate transeliminase), protease, phosphatase,
lipase and laccase, were detected in all the five isolates of P. noxius, but no phosphatidase and
chitinase were detected from these isolates. Among the eight enzymes detected, the level of
laccase secreation was high in all the five isolates, but the level of secretion of other seven en-
zymes varied with the isolates tested. The technique for detection of enzymes can be applied
to pathogenecity analysis in P. noxius and other fungi.

Key words: Brown root rot, Phellinus noxius, Extracellular enzymes, Laccase, Polycarbonate
membrane.
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