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Fig. 1. Color compounds that isolated from Taiwania heartwood.

Taiwanin A (a), Savinin (b),

Helioxanthin (c), Pluviatolide (d), Taiwanin | (e), Ferruginol (f), T-Cadinol (g), and Secoabietane

dialdehyde (h).
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Table 1. Antifungal indices of H1-H7 and E1-E13
fractions of Taiwania heartwood.

Antifungal index

Fractions
C. versicolor L. sulphureus

H1 17.6 15.3
H2 18.0 16.1
H3 325 38.0
H4 19.6 25.9
H5 53.7 60.8
H6 235 29.0
H7 13.7 22.7
El 35 0

E2 28.2 47.1
E3 62.9 100
E4 235 38.2
ES5 35.3 52.4
E6 17.1 24.7
E7 135 447
E8 8.2 17.6
E9 159 11.2
E10 14.1 0

Ell 0 0

E12 0 0

E13 29 0
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Fig. 5. Antifungal indices of extractivesisolated from Taiwania heartwood.



# 2. T-cadinol, T-muurolol f= a-cadinol 2. #f4p #&
Table 2. Antifungal indices of T-cadinol, T-muurolol, and a-cadinol (100 ppm)

Fungi T-Cadinal T-Muurolol o-Cadinol
Coriolus versicolor 47.1 38.8 100
Laetiporus sulphureus 100 82 100

# 3. 3 & cadinane #

AR O LT B o PEEE 1k i3 4

Table 3. Relative contents (%) of cadinanesin various parts of Taiwania

Extracts T-Cadinol T-Muurolol a-Cadinol Total cadinane
Essential ails, leaves 33 12 16 6.1
Essential oils, sapwood 8.0 11.7 174 37.1
Essentid oils, heartwood 12.8 17.1 36.8 66.7
Hexane extractives, heartwood 5.0 7.6 14.8 274
-cadinol.
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Table 4. Antitermitic activity of « -cadinal,

S g )

ferruginol, and cedrol

Dosage  Termite mortality (%)
Samples
(mg/g)  7days 14 days
o-Cadinol 5 140+22* 30.0+32*
10 220+1.8* 70.0+35*
Ferruginol 5 40+1.2 12.0+23
10 8.0+0.7* 120+ 3.1*
Cedrol 5 36.0+ 2.3* 50.0 £ 4.5*
10 98.0+3.3* 100.0+0.0*
Control 0 20+11 40+20

*: P < 0.05; statistically different from the data of
control
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pteronyssinus, f§ £ D. p.) % % ¥ F A 4%

A= 4% ( Dermatophagoides

( Dermatophagoides farinae, # £ D.f.) 55 53
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% Bedheni 4 5 B 5 H20>H10 > Hex &
I 5 A B4 3t H10 & Hex 2 />

% H20 ek & 5 6.3 ug/lem2 p& > %5 48 h 385k 14
B E Bl X5 100% ; A ¥ E N F A
by Kf Hex s & M dss ¢f » H20- H10 &2 &
Ao P BRI I bl % o

d o 5 B HR R A
a-cadinol ~ T-cadinol £ T-muurolol = i cadinane

2L &4 > @ HI0 ¢hi & A L T-cadinol &7

x A G

25 S CHER R DL R RO E RBR o E Rk

T-muurolol » H20 73 = & 7 4 o-cadinol - #] ¢ »
A S B 3RS TR T RUSE PR
B oo 40 fRipE 2 8 AFURE R AR g
65 ot e A BRI S HEMNE A
WEENET AT XA LR 3B RAR
4 b Pt A 2
T-muurolol > T-cadinol - 3 *% ferruginol R 4 *%
T-muurolol 2 T-cadinol z. & - d ¢ % 5+ a-cadinol
Edhogenbuial pkAR 1T 6.3 pg/em2 BF o

Boh s 3 s (D.p) & £ % s (D)
273 100%50 = F oo 2 d B F UER > EHY

R RS L FIELE N RFHA

o4

| & =& & o-cadinol >

% (%)

Table 5. Mortalities (%) of D. pteronyssinus and D. farinae caused by the essentia oil and the hexane

soluble fractions extracted from Taiwania heartwood

Samples D. p. D.f.
12.6 pg/em? 6.3 ug/cm? 12.6 pg/em? 6.3 ug/cm?
24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h
Heartwood 67.0 67.0 0 57.0 36.7 36.7 23.3 26.7
essential oil
Hex 27.0 40.0 27.0 27.0 333 36.7 16.7 16.7
H10 80.0 97.0 60.0 63.0 36.7 40.0 23.3 26.7
H20 93.0 100 90.0 100 333 333 30.0 30.0
6. oM@ e HI Ao HE N F ESE EN RS F (%)

Table 6. Mortalities (%) of D. pteronyssinus and D. farinae caused by the extractives from Taiwania

heartwood
Samples D.p. D. f.
12.6 pg/em? 6.3 ug/cm? 12.6 pg/em? 6.3 ug/cm?
24h  48h 24h 48h 24h 48h 24h  48h
a-Cadinol 100 100 100 100 100 100 100 100
T-Cadinol 50.0  70.0 27.0 27.0 13.3 204 133 141
T-Muurolol ~ 93.3 100 73.3 80.0 80.0 833 400 567
Ferruginol 733 800 16.7 56.7 48.1 68.1 100  36.7
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Table 7. Inhibitory properties of the essentia oils extracted from Taiwania heartwood, sapwood, and leaves

against bacteria
Sample (ug/ml) /Bact. E. cali P. aeruginosa E. faecalis S aureus
=4+ 1000 + -+ —
500 + -+ — —
250 + -+ — —
100 + + + +
#+ 1000 + + + +
E% 1000 + + + +
44 —r];-] A"-h*’m#vr'];-]z% fp%ﬁ%iﬁi%”ﬁ#fﬁﬁéi%;i%ﬁ%ﬁ’ﬁi{»’@i%
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H12 53 & = & 5 T-cadinol 2 T-muurolol » H20
Ao i g-cadinol » @ H5 ehi & & 4 54 4
Wil fs g s ferruginol o igdt = e FiE - A
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Table 8. Inhibitory properties of the hexane soluble fractions separated from the extractives of Taiwania
heartwood against bacteria

Sample/Bact. E. coli E. faecalis S aureus

H5 1000 + + —+ —
500 + + + —
250 + + + —
125 + + + —

H12 1000 + — — —
500 + + — +
250 + | + |
125 + + + -+

H20 1000 + — — —
500 + —+ — —
250 + + + —
125 + + + -+

H26 1000 + — —+ -+
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Table 9. Inhibitory properties of essential oils and compounds extracted from Taiwania heartwood against

bacteria

Bact. / Sample Taiwania a -Cadinol T-Cadinol T-Muurolol Ferruginol

(21000 pg/ml) heartwood

essential ail
E. coli + + + + +
P. aeruginosa -+ -+ -+ + +
E. faecalis — _ _ _ _
S aureus — — _ — _
S epidermidis _ _ _ _ _
MRSA — — — — _
AT HAL LS girEck
— 2T FHR AL E G I FETE
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Table 10. Minimum inhibitory concentration (ug/ml) of essentia oils and compounds

extracted of Taiwania heartwood against bacteria
Bact. / Sample Taiwania a-Cadinol  T-Cadinol ~ T-Muurolol Ferruginol

heartwood

essential oil
E. faecalis 250 250 250 250 50
S aureus 250 250 250 250 100
S epidermidis 1000 500 500 500 50
MRSA 500 250 250 250 100
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B 7. FER™3PERTEY 2 DB AR E o
Fig. 7. Lignansisolated from Taiwania heartwood used in brine shrimp lethality test.

2105 oM 2 AfES Ao imEEt PR > MIC % 5 250 ug/ml - 1 >t 4 S
MIC & » » #4245 ~ a-cadinol ~ T-cadinol % epidermidis 2 MRSA %% @ « -cadinol -
T-muurolol 1 E. faecalis % S aureus s fF 7 % T-cadinol % T-muurolol & e Rl $ - %42
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Table 11. Cytotoxicity of lignans and sesquiterpenoids isolated from Taiwania heartwood (EDS0 valuesin

L iEsg enimie & 4

uM)
Cdl-line
Compounds
A-549 MCF-7 HT-29

Taiwanin A 0.2 (0.4)% 0.2(0.5) 0.1(0.3)
Savinin 6.7 (19.1) 0.5(1.5) 15(4.3)
Taiwanin C 5.8(16.7) 4.1(11.7) 14.3(41.1)
Taiwanin E 1.2(3.49) 05(1.4) 0.6 (1.5
Helioxanthin 11.3(32.4) 12.6 (36.1) 13.4 (38.6)
Hinokinin 9.2(26.1) 4.9 (13.8) 4.0 (11.49)
Arctigenin 5.6 (15.1) 10.4 (27.9) 9.6 (26.0)
Dimethylmatairesinol 19 (5.0 1.8 (4.7) 1.4 (3.5

a -Cadinol 3.1(14.49) 25(11.1) 0.7 (3.0)
T-Cadinol 5.4 (24.5) 25(11.2) 7.9(35.7)
T-Muurolol 3.2(14.7) 0.6 (2.7) 1.8(8.0)
Adriamycin 0.01 (0.02) 0.1(0.2) 0.1(0.2)

%) : EDsp valuesin ug/ml
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® 8. TawaninA % MCF-7 5“7 "% % 3] fi 2. % 5(A) 0 pM > (B) 0.5 uM > (C) 2 uM »
and (D) 4 uM
Fig. 8. Morphological changesin the MCF-7 cells examined 24 h after the addition of 0 uM
(A),05 puM (B),2 uM (C),and 4 uM (D) of taiwanin A to the media. MCF-7
cellswere plated in a 96-well plate and photographed under a phase contrast
microscope (x150). White arrows indicate apoptotic bodies.
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Fig. 9. Flow cytometric anaysis of untreated MCF-7 cells (A) and 2 uM taiwanin A treated
cells (B) after 24-h treatment.
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B 10. MCF-7 5% "8 % P2 (5 d Taiwanin A A&JZ 24 h 15 2. DNA $74] » 47 % %
Fig. 10. DNA fragmentation of MCF-7 cells induced by various concentrations of taiwanin A

after treating for 24 h.
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