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Antifungal Activity of Anemarrhena asphodeloides, Coptis japonica and
Phellodendron amurense Extracts against Phytophthora Blight
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College of Natrual Science, Joongbu Univ., Kumsan, 312-940, Korea

ABSTRACT

Antifungal activities of the crude extracts of Anemarrhena asphodeloides, Coptis japonica and
Phellodendron amurense were tested against Phytophthora capsici, and the control effect on red-pepper phytophthora
blight and phytotoxicitics of red-pepper were investigated. The results were summarized as follows; Mycelial
growth and zoosporangial germination of the red-pepper phytophthora blight organism P. capsici were
inhibited by the crude extracts of plant materials. Mcthanol extracts of plant materials had better antifungal activity
than water extracts at both a room temperature and a boiling condition. Antifungal activities of three crude extracts
were gradually decreased with prolonged storage period. Red-pepper phytophthora blight was effectively controlled
hy the crude extracts of three plant materials. Of these, the crude extract of C. japonica was marvelously effective.
Phytotoxic symptom to red-pepper seedling showed by water cultural method but not by pot test. Seed germination
and radicle growth of red-pepper were inhibited by the crude extracts of three plant materials. Phytotoxic symptoms
in the leaves and fruits of red-pepper were not observed with exogenous foliage application of the three

crude extracts.
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Table 1. Inhibitory activity of water extracts of plant materials on mycelial growth of P. capsici.

Concn." A asplmdelmdm C. japonica P. amurense
lP ! DMRT" DMRT IP DMRT
1 46.7 ¢ 78.6 ¢ 57.1 d
2 133 b 71.4 d 429 ¢

10 0.0 a 40.0 ¢ 20.0
100 0.0 a 21.4 b 0.0 a
cont. 0.0 a a 0.0 a
1) diluted concentration : 1, 2, 10 and 100 folds

2) IP : inhibition percentage

3) The same letters indicated Duncan’ s multiple range groupings which do not differ significantly at 5% level

Values are averages of three replications
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Table 2. Inhibitory activity of methanol extracts of plant materials on mycelial growth of P.capsici

Concn." A. asphodeloides C. japonica P. amurense
CDh» DMRT" 1P CD DMRT P CD DMRT IP
100 22.0 [¢ 52.9 0.0 d 100.0 12.7 d 724
500 327 b 30.0 8.7 c 81.0 16.0 cd 65.2
1000 43.0 a 7.9 11.7 C 74.4 21.0 C 543
5000 48.0 a 0.0 233 b 49.0 327 b 28.9
10000 49.3 a 0.0 22.0 b 51.9 353 b 233
cont. 46.7 a 0.0 457 a 0.0 46.0 a 0.0

1) diluted concentration : 100, 500, 1,000, 5,000 and 10,000 folds in media

2) CD : colony diameter(mm)

3) The same letters indicated Duncan’ s multiple range groupings which do not differ significantly at 5% level

4) IP : inhibition percentage
Value are averages of three replications
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Table 3.

Inhibitory effect of water extracts of plant materials to zoosporangial germination of P.capsici.

Concn." A.asphodeloides C.japonica P.amurense
Ip» DMRT" IP DMRT IP DMRT
l 100.0 a 100.0 a 100.0 a
2 100.0 a 100.0 a 52.6 b
10 14.0 b 12.6 b 7.2 c
100 0.0 c 0.0 c 0.0 d
cont. 0.0 ¢ 0.0 ¢ 0.0 d
"D diluted concentration : 1, 2, 10 and 100 folds
2) IP : inhibition percentage of zoosporangial germination

3) The same lerters indicated Duncan’ s multiple range groupings which do not differ significantly at 5% level
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Table 4. Inhibitory activity of extracts of plant materials on the mycelial growth of P. capsici
under different extraction methods.

Extract A. asphodeloides C. japonica P. amurense
method” P DMRT? P DMRT P DMRT
EM-] 43.8 a 73.3 a 57.1 a
EM-1I 40.0 a 733 a 60.0 ab
EM-III 46.7 ab 80.0 b 68.8 c
EM-1V 56.3 b 68.8 a 65.0 be
1y EM- ] kcepmﬂ at ?(H‘ l °C mcubal()r for 24hr(solwm walgr)

EM- ] : boiled at 120C for 30 min(solvent:water)

EM- I : keeping at 30+ 1C incubator for 24hr(solvent:methanol)

EM- [V : aqueous layer after seperation with ether(solvent:methanol)
2) IP : inhibition percentage

3) The same letters indicated Duncan’ s multiple range groupings which do not differ significantly at 5% level

Diluted concentration : EM-I and EM-II ;
Application method was well-method.

undiluted, EM-III and EM-1V ; diluted with 5 folds
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Table 5. Inhibitory activity of methanol extracts of plant materials on mycelial growth of P. capsici

under different storage conditions.

Storage A. asphodeloides C. japonica P. amurense Control

period”

(days) CD» DMRT" [P CD DMRT IP CD DMRT [P CD
0 17.7 a 46.4 0.0 a 100.0 10.3 a 68.9 33.0
40 220 b 333 0.0 a 100.0 13.3 b 59.7 33.0
80 223 b 324 8.3 b 74.1 12.7 ab 61.5 33.0

1) Days after extraction
2) CD : colony diameter (mm)

3) The same letters indicated Duncan’ s multiple range groupings which do not differ significantly at 5% level

4) 1P : inhibition percentage
Values are averages of three replications.
Diluted concentration was 100 folds in media
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Table 6. Control effect of water and methanol extracts of plant materials on redpepper phytophthora

blight caused by P. capsici.

A. asphodeloides

C. japonica P. amurense

Solvent Conen.”
DI* DMRT" DC*
Water 1 16.7 a 83.3
10 833 b 16.7
cont. 100.0 N 0.0
Methanol 100 21.6 a 78.4
500 33.3 b 66.7
1000 78.3 ¢ 21.7
2000 100.0 d 0.0
cont. 100.0 d 0.0

1) diluted concentration :
2) DI : percentage of disease incidence

1,10, 100, 500, 1.000 and 2.000 folds

DI DMRT DC DI DMRT DC
167w 833 333 a 667
16.7 A R33 50.0 b 500
100.0 b 0.0 100.0 ¢ 0.0
0.0 a 1000 0.0 a 1000
1.7 b 883 21.7 b 783
55.7 ¢ 450 71.7 ¢ 28.3
95.0 d 5.0 95.0 d 5.0
100.0 d 0.0 100.0 d 0.0

3) The same letters indicate Duncan’ s multiple range groupings which do not differ significantly at 5% level

4) DC : disease control value
Values are averages of 3 replications
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Table 7. Phytotoxicity of water extracts of plant materials on red-pepper

Plant parts A. asphodeloides C. japonica P. amurense
Leaves - -

Fruits

Seeds + + +
Seedling-F + ++ +
Seedling-P -

1) - : none phytotoxicity, =

: slightly phytotoxicity, + : moderately phytotoxicity, ++

Scedling-F : water-cultural method, Seedling-P : pot test
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