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- Antimicrobial and antioxidative compound isolated
from heartwood of Zelkova serrata -
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ABSTRACT

Antimicrobial and antioxidative activities on heartwood extractives from Zelkova serrata were
investigated to develop a natural fungicide or preservative. The ethanol extract from Z serrata was
fractionated in the order of petroleum ether, diethylether and ethylacetate to determine antimicrobial
activity. The highest antimicrobial activity against the tested microorganisms was found in the petroleum
ether soluble fraction. An active antimicrobial compound was isolated from petroleum ether soluble
fraction, and identified as 7-hydroxy-3-methoxycadalene by 'H-, "C-NMR and EI-MS spectrometry.
This compound showed higher antifungal activity, but lower antibacterial activity than hinokitiol( 5
-thujaplicin), strong antimicrobial compound isolated from Thujopsis dolabrata. Antioxidative activity
was also higher than a-tocopherol and similar to BHT(butylated hydroxytoluene), one of the strongest
synthetic antioxidant. As a result, it was concluded that 7-hydroxy-3-methoxycadalene isolated from Z.
serrata had strong antifungal and antioxidative activities.

Keywords : zelkova serrata, antimicrobial activity, antioxidative activity, 7-hydroxy-3-methoxycadalene,
hinokitiol, butylated hydroxytoluene
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413149 butylated hydroxyanisole(BHA)3 buty-
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2.1 BANE

A7E XA AW FHEY $2 JgAEF A
Fy Aot A3 e £ 63dUF2E
A 17em e =ElUR(Zelkova serrata)E 33t
FNEo g Alg3h

2.2 AR

AL FATL AFFEAN EQFEFTU
Rhizopus stolonifer, Gliocladium virens, Tyro-
myces palustris, Trametes versicolor, +538 YT
Q1 Phomopsis albobestita, Endothia nitschkeli,
Melanconis juglandis 1831 AR Saccharo-
myces cerevisiae’®, AFL2A I¥UYATY Sta-
phylococcus aureus, Bacillus subtilis, Strepto-
coccus faecalis B 1R2A T Escherichia coli,
Pseudomonas aeruginosa® AH&3tgit.
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2 ol g Ede AR du, gEgAel ¢4
& Mfolez2 718-7E silica gel column chroma-
tography(column : 6Xx25 cm, %80 : n-hexane-
ethyl acetate = 100 : 0, 19:1,9:1,4:1 0:
100, v/v)Z 50 m¥ &2AA 659 EHES dN
o a8a, ZF £8EE TLC(plate : silica gel 60
Fass, A708v} : n-hexane-ethyl acetate = 5 : 1
v/v)E B 254 nm € 375 nm¢ UVatiA &
Adte] 127 FE(EE [ ~XDoE YFdth of
S AR 23, Aol £ £Y VEEH
783 B8 4% QS A=sdch & Y
VE A% acetoned] =9 F F4%F9 H.0%H7)
¥ vk n-hexaned Wi -20Tol Wxstd 44
¥ 23 & AFdgsle g AYETE At

NARE E2EF L EI-MS(JEOL JMS-AX505WA)
2 PARe 2Hsgon, F2EHL 98 'H- 2
“C-NMR(JEOL LA400)& &43glth

EI-MS m/z : 244(M"), 230, 229(base ion), 214,
184, 119, 88, 86, &4, 58.

'H-NMR(400MHz, CDCls) &: 1.44(6H, d, H-12,
13), 2.44(3H, s, H-14), 2.54(3H, s, H-15), 3.88(1H,
m, H-11), 3.88(3H, s, OMe), 491(1H, b, OH),
703(1H, s, arom H-8), 7.18(1H, s, arom H-2),
791(1H, s, arom H-5)

BC-NMR(100MHz, CDClk) &: 1690(C-15),
19.75(C-14), 21.61(C-12, 13), 26.51(C-11), 57.02
(OMe), 106.73(C-8), 116.36(C-2), 12555(C-4),
125.75(C-5), 127.25(C-6), 128.23(C-1), 128.86(C-9),
131.62(C-10), 150.56(C~3), 150.57(C-7).
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CEUEZRE PEEIE P 2oz A
Age F2EL Suds 23y de AHdH
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s ddeds FAANYY o Ad, A7 g
YHEFL HFdd 27884 M 58 Ao
2 vEgten, 1 ggo] tdddHa 718%om,
d oMo EZER & e W FFEA §
£ AoZ JehdtTable 1).

EE AT AolE vdEdHEZ shERoA
7 53 AKGAERE Jehiled, FAAT
= ZESY E colidl BEMAE FHol 16 mE
vrelLt ofol gt FF8Aol 7MY Held Aoz o
EFdtHTable 2). 4{ol62 71829 Ao 2
U T S aureus® B. subtilisdl hE AEA
2@ HAo] 72t 14 mn, 11 mE et A{AAE
7t AFHALH, dolAo|E 7}8H-o H ol
T A ZE A s AS5AX8E A
Yol ASAAEIN e HoR WHAHHTable
2). ol4e An, ZEVT 48 F M{AHE
MR MR S5 SFEAE RYoEH, o B
Yoz R JYTYHEAY & A3

Z AfddHE EEE silica gel column chro-
matography 2 |83l 1270¢] 1Fo8 Uyrn #
o ¥ FTEAHEL ASHABoR 2L 2
43, ¥8 09 M2 A g FFgAHL %

Table 1. Antifungal activities of petroleum ether -, diethylether - and ethylacetate-soluble fractions obtained

from heartwood extractives of Z. serrata

Hyphal growth inhibition ratio(%)

Fraction R G T T P E M
stolonifer virens palustris  versicolor  albobestita  nitschkeii  juglandis
Petroleum ether" 73.5 84.3 81.9 27.7 45.8 74.7 85.5
Diethylether 349 57.8 12.0 6.0 45.8 69.9 76.0
Ethylacetate -2 - - - - - -
Residue - - - - - - -

Y 1,000 mg/ ¢ of each fractions was added.
) No inhibition was detected.
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U Aol g g4 ZetA deiwed, 81, & dehiol 7Hd 840 ¢4d Aoz Jehd
V 92 VI Agde AF, Add o8 38 29 o, 28 X, XI ¢ XI& Ao g &
g 84S YeEhATHTable 3). §3), £8 V& T A g #4L ¢ Ao
versicolorg A9g BE FAT tdted] A&AA A, & dTdME olE 12749

Table 2. Antibacterial activities of petroleum ether -, diethylether - and ethylacetate-soluble fractions obtained
from heartwood extractives of Z serrata

Diameter of clear zone (mm)

Fraction S B s E P s

aureus subtilis Saecalis coli aeruginosa cerevisiae
Petroleum ether" 14 1 -2 - - -
Diethylether 14 11 9 16 12 13
Ethylacetate - - - - - -

Residue - - - - - -

D1 mg/disc of each fractions was applied.
9 No clear zone was formed.

Table 3. Antimicrobial activities of fractions fractionated by silica gel column chromatography on petroleum
ether-soluble fraction

Diameter of clear zone (mm)

Fraction
No. G T. T P. E S. S. B. S. E.
virens  palustris versicolor albobestita nitschkeii cerevisiae aureus subtilis faecalis  coli
" _2 ~ _ _ . _ _ _ _ ~
I ++ + - + + + +++ 4+ ++ +
m + + - + - + ++ +++ ++ -
v ++ + - + +++ + ++ +++ + -
AV +++ + - ++ -+ + ++ ++ + +
VI +++ ++ - ++ ++ + ++ ++ + +
VH - - - - - - - - - -
Vm - - - - - - - - - -
IX - - - - - - - - - -
X - - - - - - + + + -
X - - - - - ++ + + -
Xt + - - - - - ++ +++ ++ +

"1 mg/disc of each fractions was applied.
P _ . No clear zone was formed, + : 9 mm <Diameter of clear zone <11 mm,
++ : 12 mm<Diameter of clear zone <14 mm, +++ : 15 mm<Diameter of clear zone.
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Fig. 1. Structure of 7-hydroxy-3-methoxycadalene.
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Fig. 2. Antifungal activities of hinokitiol and the compound isolated from Z. serrata.
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Fig. 3. Antibacterial activities of hinokitiol and the compound isolated from Z. serrata.
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£ dToxe “EuRaRE 2ad B39 3
348 HAFAEAQ @ -tocopherol® FAEA
49l BHTS % - AESH. &, E¥sAw
91 linoleic acid®& 7|dE 3o FEZF,
-tocopherol, BHT& Z+2} 200, 20, 2 ug/m¢¥ A7}t
sl HAEEVHE &4, EASE vrEd
2 A, ¥% 200 ug/mée) H$-ofl= BHT7E &H4tst
A 33882 7+ 5 e Jehgen, REE
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o7t VEhAl @+ Aoz AAHAUY o9 & 7t
=48 #2ldly] 9 DPPHHY #H3F ¥:& 24}
g A3 AR FEE 10~25 p/mZ YL 9
7t Held ool B3] Yehd AlRE 10 pg/ml
2 zZAsY AAs9n o 43, £eEdY 4

SN A 2 2

*

R
B

Axo| 45.8%, BHT7} 33.2%, a-tocopherolo] 43.9%
2, RegE4 zggdd aAwe] M $4E A
o2 JebgtHFig. 4). a8y, 1 we/me] F$dde
Bel24d BHT, a-tocopherol B5 10%¢]3le] &
2 =Ztd 2A4% S JYelNUtKFig. 4). o449
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-tocopherol 2.t $-F&tH A4 PAsA0 BHT

28 AoE eyt

2 AFda  Bg"  7-hydroxy-3-methoxy-
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3 HEoz o4 EdE(Yokota F, 1976), ©l
3 A9 gz 8 A dUEL F49 A%
237 FE Aojsle dylEF fAEILL & =
goze FE BAZRY FAUAE Wol A HH
oz a4 ¥k Yot okx web AEe
g, 2 22 9 Z2dg AA%e] &
Rog Hol o g wFF o KA it3E
AdAlsle Aoz FAHHAUL ol 2& X8 A3
qg dode Jd FE A& AEL =EYF o
o] £E & AR FToAE ZoH4H 5, 1983), &
o2 o)H§ AR iYL ZAVEA §ilslA
2A9 olgrleAr A7 & dart de AR
AR E AT

I IDII|

Fig. 4. Antioxidative activities of @-tocopherol, butylated hydroxytoluene(BHT) and
the compound isolated from Z. serrata.
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