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Antifungal Activity of Extracts from Black Heartwood of
Cryptomeria japonica against Dermatophytes™!
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In-Gyu Choi**"
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ABSTRACT

The aim of this study was to investigate the antifungal activitiy of extracts from different parts
of Cryptomeria japonica against Trichophyton mentagrophytes, Trichophyton rubrum and
Microsporum gypseum. Disc diffusion and agar dilution methods were used for determining the
antifungal activity of extracts, and their major constituents were analyzed by GC/MS. Black
heartwood extract among the extracts showed the highest antifungal activity against
dermatophytes. TLC was used for fractionating the effective fraction from the black heartwood
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extract with n-hexane and chloroform as developing solvents, and then antifungal activity of each
fraction was examined against dermatophytes. As a result, seventh fraction showed the highest
antifungal activity among nine fractions. The major constituent of the seventh fraction determined
by GC/MS was expected to be sesquiterpene, damascone with 2 more carbon atoms. The other
constituents were also identified as elemol, eudesmol and hinokione.

Keywords: Cryptomeria japonica, extract, antifungal activity, Trichophyton mentagrophytes,
Trichophyton rubrum, Microsporum gypseum
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Fig. 1. Antifungal activities of extracts from different parts of C. japonica by disc diffusion meth-
od (N : normal wood, B : black wood, HW : heartwood, SW : sapwood ; top : T. menta-
grophytes, middle : T. rubrum, bottom : M. gypseum).
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Fig. 2. Antifungal activity of extracts from different parts of C. japonica by agar dilution method
(N : normal wood, B : black wood, HW : heartwood, SW : sapwood ; top : T. menta-
grophytes, middle : T. rubrum, bottom : M. gypseum).

A B3-S Bt 43 T mentagrophytes, T. el = Zk2k 75.68, 59.09% 9] AR+ &S vE
rubrumdl] WA Bt 20%d W 27 9.76, WAtk A GAAe AA tEoR }‘-‘49]
10.02%9] &x+ S BAH(Fig. 1) R GAo] w9tk 9= $%7F 1,000 ppme

ul T mentagrophytes, M. gypseum, T. rubrumoll

3.2, StM35| MO o5t & XA =AM i) 60.05, 65 07. 38.61%2] a2 S-S el
o Mg B g29E OLZiS 9322 SA4) A €]
o AR FEFES IRAPE 359 T4 WA ZA A MAe] A9 F%7F 100 ppmY ©
ol o gt SAE s gos Ayt 3714 ol i3l 10% Wele] et &5 YERY
Azt A SAA BF 248 Bk 4 Al al M. gypseumell H3te] 8.0%<] 7H4 W& &zt
29 FE7l 2&4E I 40 =A Yy 245 eIt (Fig. 2).
ok 7H = YEbd A SAIA Y A EA Als YA iby e S AHS sl Boks o
o] %7} 1,000 ppm< Wl T. mentagrophytesol o FHIMY o] ¥ w2 g SAS BT
dA 96.45%2) X3 SAE JEAAL T rubrum, T 9] A, v Mo = A e &4
M. gypseumdl] e~ % z+7} 58.19, 67.34%°] & o] YEl}A] gk whA | 3Hd 3 A ol A= A vk
3t S-S YERNATE. Ao AAlE M. gyp- o g S Fld 5= A (Figs.1 and 2).
seumell W3l 71 =& X S5 R, A S |} Haa by mE gAY
59| ¥%7} 1,000 ppm¥d = 78.89%°] x4+ &4 Tl we AT Rl FEEE Il 24
S yehdoew T mentagrophytes, T. rubrumol ol gt T, I F AA FEEY 0w FAo]

— 269 —



7] -

Fig. 3. Antifungal activities of fraction 7 (square) against dermatophytes (left :

o] A A -

olghg -

A<t

M. gypseum, mid-

dle : T. mentagrophytes, right : T. rubrum).
| Yetsteh. olde] A AnE Aurd, thy T ATt A SAA ] AAle T AR
Ho >~y ° °

AA FEo] A& WAl Rhizoctonia solani,
Collectotrichum gloeosporioides, Ganoderma aus-
trale, Fusarium solanidl Wjate] 7pd =& x4
A4S BAvtal B8k =l(Cheng et al., 2005),
ol gk 754i—r‘3 Aol A Aol = F AR,
T e el dete] =2 XA
AEEo] T dnta AbsET
of The F9H FEEAAME 3

9t} Ah}E o] BmAr gl 2
errugino 0] Lentinula edodes®] tA}
#4171 o (Kawachi et al., 1991; Matsui
et al., 2001: Nakajima et al., 1980) Arv}5-2] 4
A, A ] Futoll A £2]3 sandaracopimarinol &
g L. edodes®] 75 AWAIHTH Matsui et al.,
2001). FEgk Aol a2l ¢k ferruginol 7
cryptoquinone ole] A& Wl diste] X
T 24e Btk (Kofujita et al., 2001; 2002;
Matsushita et al., 2006). °o]& 49 F9d F=

RIS = = T

=

FEE0] e zatel| tiste] gt FAE 7HA
3 o S AR FFd wEhA] gxli &
g BolE i o Ao|7h Atk AL HolFE
ol

add FRg Ao = A FEES PS¢
SA A} Al A FRla B o] Zol = ﬁOJ 3

=

H| =3 g Ro] 3§

Hl &) R muurolene, cadinol, cadinene &9
=] dAIRH(Arihara et al.,
2004a: Cheng et al., 2005), SA A vt &% o
AT AJEo] EAE, 1 Ao A digk ATt
X3E vb Aok SAAY] AAEFE (49)-2,6,10-
bisaboratrien-4-ol-1-one, 1,8-epoxy-1(6).2,4,7,10~
bisaborapentaen-4-ol, 1-methoxy-4-cadinene %9
A= | 28 HS=d, 1 F (49)-2,6,10-
bisaboratrien-4-ol-1-one, 1,8-epoxy-1(6),2,4,7,10~
bisaborapentaen-4-0l®] Staphylococcus aureus,
Escherichia coliel tiate] &4 &4& el e
Coptotermes formosanus SHIRAKIO| tfsle] &%
29E Yegdtdn BaEYch(Arihara et al.,
2004b). ol&= SAASE AAA e AATE T A
&l zteol7y etdel o FAA R dolA AolE
Ebg o] 3t B4 of g} 3RIT Aol
zpol7F A skE Aolet AlsETh

o
TEXE]O

— 270 —



MR S FE W) ARe) B 917 By

Library search to 35.22 of the fraction 7

Mass spectrum of 35.22 of the fraction 7

0

% i

o
"T’J\
|

e

Damascone

cat 3¢

Damascone

Fig. 4. GC chromatogram of fraction 7, library data of damascone, and mass spectrum of RT a

peak at RT 35.22 min.

QL
2
T
fo q
oX,

oﬁ:
LY
HE
50
-
=
UQ
E‘j
A
L oN
s
fo 4
i)
oX,
[o
s
I s

Aol Qg Aow JPDPEE} 1 ﬂ0ﬂ¢ elemol
eudesmol, hinokione 5% 2<% A} (Fig. 4).
AUF S A A9 A Ao = sesquiterpene, dite-

rpene, phenylpropanoid, phenolic compound %9

-

thFgk Ase
terpene®] 73-%-
menene, T—cadmol cubenol, cubebol, gleenol, A
-elemol 5-©] %o ‘E‘rl R =%+ (Arihara
et al., 2004a), o]&1g JEE°] THA 89 ses-
quiterpene} H|Zzgk Z\ﬁi *}EQT’/P.
Sesquiterpene?] 1 EAdo B3 AFEL o]
Ao Aol A Barg up k. H =
=% AF AE T sesquiterpened] IMIFIE «
-cedrol, nerolidol, B—eudesmolol ] FAP ol o

S YeERAL(F 5. 2006), Eugenia

=0 vk 1 Fell A sesqui-
, a-muurolene, & -cadinene, cala-

it

O

©
-n
fu
-z
a

OH ?51—7(

— 271 —



Eate:]

o]

] 3 7] p3l
Qo A
arburganal+= sesquiterpene®. 24 Candida albi-
cansell 8l &2 A4S 1o (Costa et al.,
2000), B GAHLS JERE AR Go] AR
o] elemol, cedrol, eudesmol 59 sesquiterpene©]
2o B v Ju(Er 5 2005). o] A 2
2 EE] SR A]zﬂoﬂ 55 ezl Ao T4
L sesquiterpeneo|n, o] & Q1&}o] ] FHAA A
gidl =& I 48 YEtta e

dysenterica®] FZ% FAE polygodial,

L

i
ox

Wil T. mentagrophytesol thafjA
A8 AW 27t 40.87%, 96.45%2)
S Yedth F8 84 AES GC/MS
EF2 )57} 137)¢1 damasconeoﬂ

2 sesquiterpene o & o AFE W

[0 ox 2 o
r:(J Jﬂ o 1o o

sy

Sy
T
v}

4
o>

ol [

z o Ml 0 &

oo O

)

X o ox it Mt S R KU oS M ot o> 1x ko

!
N

-

i

A Ab

B AT YA AR

=7 EAR] (A

3 S120708L1001704C)'e] Aol o]z}e] o] Fof3
AT}

oA -

ol - 3t
212

1 2214, ahez, Ao, A, H5F. 2000, 3 FA}F
Zdtel dig WA F-2] mono- 2 sesqui-terpene
At B4 wlnl EAFe 343) 46~55.

2 U459, SMA, AEE AFE, 795, Aed. 2000,
AU (Crypiomeria japonica) B35 3187
T g a ). ebe| 53] 238k 5] %], 19(3):
68~74.

3. 97, o)Hl, Z1A, Ao, A9, <1t 2005,

S| AVt Microsporum canis R Trichophyton
mentagrophyteso] tgk HMAG o] TSP EH
A FAE e 33(3): 72~78.

4 WP, o) 94, AAF, A7 1995, FHA %] A
A S RAEE) Qe B e )

3+3]#). 33(1): 92~99.

5. 8l HAAA, W, £521 1994 A4y WA Z
o g E WE(1985~1991). o ghu] H-2}8k3] =], 32(1):
24~33.

6. o719, 1EA. 1984 T8 29E AN AFFe
shal 9 WolshA ol o dhy) F-x}8hs] %), 22(4): 363
~308.

7. Arihara, S, A. Umeyama, S. Bando, S. Imoto, M.

10.

11

— 272 —

Ono, M. Tani, and K. Yoshikawa. 2004a. A New
abietane and two dimeric abietane diterpenes
from the black heartwood of Cryptomeria
Japonica. Chem. Pharm. Bull. 52(3): 354~358.
. Arihara, S, A. Umeyama, S. Bando, S. Imoto, M.
Ono, and K. Yoshikawa. 2004b. Three new ses-
quiterpenes from the black heartwood of Cry-
promeria japonica. Chem. Pharm. Bull. 52(4). 463
~405.
Chang, S. T, P. F. Chen, S. Y. Wang, and H. H. Wu.
2001 Antimite activity of essential oils and their
constituents from Taiwania cryptomerioides. ].
Med. Entomol. 38: 455~457.
Chen, X, C S. Kim, T. Kashiwagi, S. Tebayashi,
and M. Horiike. 2001. Antifeedant against Acusta
despesta from the jaspanese cedar, Cryptomeria
Japonica. Biosci. Biotechnol. Biochem. 65(6): 1434
~1437.
Cheng, S. S, H Y. Lin, and S. T. Chang. 2005.
Chemical composition and antifungal activity of
essential oils from different tissues of japanese ce-
dar (Cryptomeria japonica). J. Agric. Food Chem.
53: 614~0619.



12.

13

14.

15.

16.

HUR ZAA) 358

4

|

Ishiguri, F, S. Maruyama, K. Takahashi, Z. Abe, S.
Yokota, M. Andoh, and N. Yoshizawa. 2003.
Extractives relating to heartwood color changes
in sugi by a combination of smoke-heating and
UV radiation exposure. J. Wood Sci. 49: 135~139.
Kawachi, S, S. Meguro, and S. Inada. 1991. Cultivat-
ion of shiitake (Lentinus edodes) on wood-meal
medium of Cryptomeria japonica. Inhibitory ef-
fect of ferruginol on mycelial growth (in Japanese).
Mokuzai Gakkaishi 37: 971~975.

Kofujita, H, Y. Fujino, T. Sasaki, M. Hasebe, M.
Ota, and K. Suzuki. 2001. Antifungal activity of
the bark of Cryptomeria japonica and its rele-
vant components (in Japanese). Mokuzai Gak-
kaishi 47: 479~486.

Kofujita, H, M. Ota, K. Takahashi, Y. Kawi, and Y.
Hayashi. 2002. A diterpene quinone from the
bark of Cryptomeria japonica. Phytochemistry
01: 895~898.

Kubo, T. and S. Ataka. 1998. Blackening of sugi
(Cryptomeria japonica D. Don) heartwood in
relation to metal content and moisture content. J.

17.

18.

19.

20.

— 273 —

FAF B

Wood Sci. 44: 137~141.

Male, O. 1990. The significance of mycology in
medicine. In: Hawksworth, DL, Ed. Frontier in
mycology. CAB International, Wallingford, UK.
pp. 131~156.

Matsushita, Y, Y. Hwang, K. Sugamoto, and T.
Matsui. 2006. Antimicrobial activity of heart-
wood components of sugi (Cryptomeria japon-
ica) against several fungi and bacteria. J. Wood
Sci. 52: 552~556.

Matsui, T., Y. Matsushita, K. Sugamoto, K. Ogawa,
A. Kimiyama, and S. Muta. 2001. Mycelial growth
inhibition of shiitake (Lentinula edodes) by sev-
eral terpenoids isolated from sugi (Cryptomeria
Japonica) wood (in Japanese). Mokuzai Gakkaishi
47: 58~062.

Nakajima, K, T. Yoshimoto, and T. Fukuzumi.
1980. Substances inhibiting growth of shiitake
mycelium in sugi wood (Cryptomeria japonica
D. Don) (in Japanese). Mokuzai Gakkaishi 20:
698~702.



