479

[Ab=2ask Vol 47, No. 6; p. 479-486 (2001) (—#E5R30)]
R ERR OREE Y & % ORERD

INEHRAZE?, BEBIRY?, e AREN?, RRIE,
AKHPE—*2, gRFE—*?

Antifungal Activitiy of the Bark of Cryptomeria japonica
and its Relevant Components*!

Hisayoshi KorunTa*?, Youji Funno*?, Tatsuya SASAKI*Z,
Makoto HASEBE*?, Michikazu OTA*2 and Kouichi Suzuki*?

Antifungal activity of the bark of Cryptomeria japonica D.Don was examined using four plant
pathogenic fungi, namely Alternaria alternata, Pyvicularia oryzae, Rhizoctonia solani and Fusarium
oxysporum cucumerinum. The growth of each fungus was inhibited by addition of the bark meal into
the potato dextrose agar medium. Most of the antifungal activity disappeared from the bark after
successive extractions with #-hexane, dichloromethane, ethanol and 70% aqueous acetone. All these
extracts showed a certain extent of activity and the strongest activity was found in the hexane
extract. By silica gel column chromatography and high performance liquid chromatography, an
antifungal compound was isolated from the hexane extract and was identified as ferruginol.
Quantitative analysis showed that a large amount of ferruginol was present in the commercially
produced barks, ranging from 0.4 to 1.09% of dry weight. Therefore, ferruginol was assumed to play
an important role in the antifungal activity of the bark.

Keywords : bark, Cryptomeria japonica, antifungal activity, ferruginol.
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n-Hexane : CHCI3
=9:1 (4000ml

F1 F2

Benzene

F2-1~F2-14
(Total 48.3%)

n~Hexane : CHCl3
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CHCI3
(4000m1)

Acetone
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HPLC
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=9:1

Benzene : Et20
=98:2

F3-1-1~F3-1-10
(Total 18.9%)

F3-2-1~F3-2-11
(Total 12.5%)

Fig. 1.

Fractionation procedure for n-hexane extracts from Cryplomeria japonica bark.
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Table 1. Antifungal activitiy of Cryplomeria japon-

ica bark.V
Fungus Inhibition rate (%)?
Bark meal Extracted bark meal®
A. alternate 49 no inhibition
P. ovyzae 78 42
R. solani 83 no inhibition
F. oxysporum 57 no inhibition

1 Each agar medium contained 0.2 g of the bark meal.

2 Inhibition rate (%) =100—relative growth area
(%)

¥ The bark meal was extracted succesively with »-
hexane, CH,Cl,, EtOH and 70% acetone.
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ETFREOERPETHEINZZ L 2RVT, &
OB B OTEETEERECHEL W2
"5, AXBEOTMEBEEIEL UTERBET
HHATRE R RABEE L T3 2 E PRSIz,
A ¥R EHMEOREEE W T, 72 o
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EiZHYT 5, Table 2 izRT X512, RBE2TT-
e & T s »rOERINERERL, 20
BMEFAZYISVruary o>y ) —>70
%7 YDETH- T, ZOEARVThOER
EBWTHEBTH 2T o, ~FYUAER
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Table 2. Antifungal activitiy of extracts from Cryptomeria japonica bark.

" Inhibition rate (%)"

Fungus n-Hexane CH,CL, EtOH 70% Acetone?
A. alternata 73 41 32
P. oryzae 88 16 1
R. solani 87 24 4
F. oxysporum 60 40 23

Y Inhibition rate (%) =100—relative growth area (%).

2 Each extract equivalent to 0.2 g of bark was added to the PDA medium.
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Table 3. Yield and growth inhibition rate of each
fraction separated by SiO, column
chromatography and HPLC from #»-hex-
ane extracts of Cryptomeria japonica
bark.

i Az) B®
Fraction 3714 (%) Inbibition (%) B
F1 2.25 46 103
F2-1 1.19 60 71
F2-2 1.22 18 22
F2-3 1.91 13 25
F2-4 12.17 54 660
F2-5 3.23 36 115
F2-6 1.66 29 48
F2-7 3.41 14 48
F2-8 4.62 21 98
F2-9 2.10 20 41
F2-10 2.71 20 55
F2-11 4.06 52 211
F2-12 3.73 59 220
F2-13 2.95 42 125
F2-14 3.39 45 151
F3-1-1 1.39 37 52
F3-1-2 2.06 16 33
F3-1-3 3.54 43 153
F3-14 1.89 29 55
F3-1-5 1.48 35 52
F3-1-6 1.72 33 57
F3-1-7 2.58 59 152
F3-1-8 2.22 22 49
F3-1-9 1.15 15 18
F3-1-10 0.84 17 14
F3-2-1 0.81 33 27
F3-2-2 2.01 43 88
F3-2-3 1.73 31 53
F3-2-4 1.07 30 32
F3-2-5 1.49 37 55
F3-2-6 0.95 32 31
F3-2-7 1.23 33 41
F3-2-8 1.41 29 41
F3-2-9 0.79 32 25
F3-2-10 0.51 24 12
F3-2-11 0.51 24 13
F4 1.31 46 60
Hexane _ 30 .
extracts

Y A. alternata was incubated on 20 ml of the PD liquid
medium containing 2 mg of each test sample.

2 Based on #-hexane extracts.

® Inhibition=100—relative mycelial weight (%).
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Fig.2. Structure of ferruginol.
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Table 4. Specific rotation and MS data for ferruginol and Compound 1 isolated from #-hexane extracts of

Cryptomeria japonica bark.

Ferruginolkef.ls.ﬂ)

Compound 1

Specific rotation

EIMS m/z
(relative intensity)

[«]3+53.1° (CHCl, ¢=0.09)
286 ([M*], 84), 271 (76),

229 (10, 215 (14), 201 (33),
189 (76), 175 (62), 159 (21)

[a]E+56.2° (CHCl,, ¢=0.5)
286 ([M+], 100), 271 (82),

229 (11), 213 (22, 201 (40),
189 (40), 175 (51), 159 (15)

Table 5. 'H- and *C-NMR Data (¢ ppm, J/ in Hz) for ferruginol and Compound 1 isolated from #-hexane
extracts of Cryptomeria japonica bark.V
lH ISC
Ferruginol®et19 Compound 1 FerruginolRet19 Compound 1
1 1.37 td 1.39 m 38.9 38.9
2.15 dtd 2.17 m
2 1.58 dg 1.57 m 19.4 19.4
1.72 qt 1.73 m
3 1.23 td 1.19 m 41.8 41.7
1.46 dtd 1.47 m
4 33.5 33.5
5 1.31 dd 1.32 dd 50.4 50.4
(12.5, 2.0) (12.4, 2.4)
6 1.66 dddd 1.66 m 19.3 19.3
1.85 ddt 1.84 m
7 2.76 ddd 2.79 m 29.8 29.8
2.85 ddd 2.83 m
8 127.3 127.2
9 148.7 148.6
10 37.5 37.6
11 6.61 s 6.63 s 111.0 110.9
12 150.7 150.5
13 131.4 131.3
14 6.81 s 6.83 s 126.6 126.5
15 3.11 heptet 3.10 heptet 26.8 26.9
(7.0 (6.8
162 1.22 d 1.21 d 22.6 22.6
(7.0 (6.8)
172 1.24 d 1.23 d 22.8 22.8
(7.0 (6.8)
18 0.93 s 0.89 s 33.3 334
19 0.91 s 0.86 s 21.7 21.7
20 1.16 s 1.15 S 24.8 24.8

Y Solvent : CDCl,.
2 Assignments may be interchanged in each column.

DWLTHRE L, RENERAOTEILEWE LTH
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EBo, 7xVF IR OEYRERE
LT—EDHEEREZF T2 evBHo bR
720
34 AF¥EEOZ7INF¥/—IEE

7 2 VE ) — v ORERIRE ST S HTEE R
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Zohb, ey, 7zNF/—NBEDT MR/ A
FE2 2 U L3 2 EOMEES I, RUEE
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Table 6. Antifungal activitiy of ferruginol and hinokitiol.

1)
Fungus Dose

Inhibition rate (9)?

(ug/culture) Ferruginol Hinokitiol
A. alternata 25 no inhibition 28
100 52 100
400 61 100
P. oryzae 25 43 54
100 53 100
400 68 100
R. solani 25 75 100
100 83 100
400 83 100
F. oxysporum 25 no inhibition 3
100 37 84
400 41 100

1 Samples dissolved in acetone were spread on PDA media.

2 Inhibition rate (%) =100—relative growth area (%)

Table 7. Content of n-hexane extracts and ferruginol in Cryptomeria japonica bark.

Hexane extracts Ferruginol’
Sample No. ) -

i % of bark % oef:xntrg:?;( ane . % of bark
1 2.54 16.4 0.42

2 4.07 13.7 0.55

3 2.15 21.9 0.47

4 5.12 19.1 0.98

5 1.99 28.1 0.56

6 1.18 6.8 0.08

D The amount of ferruginol was determined by GC analysis using heptadecane as an internal standard.

ThoTHIFFICI D RELERZZ LD TFHEN
7o DT, BRVBEZILZBEDOAXBHEC DT AF
Y UHBETRD LB HEO T 2 VFE -
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