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The objective of the project 1s to design and manufacture portable essential o1l
extraction equipment. At the same time, 1t will also develop a gasifier that can
be combined with essential o1l distillation equipment, using distilled waste to
generate heat and produce local essential oils based on the concept of biomass
energy. The mobile extraction equipment developed will be widely used in various
plants and combined with the operation of the industry and academia team to
cooperate with local farmers or companies. This project also echoes the
government s carbon reduction and net-zero policy goals currently planned and
promoted.
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Abstract :

The objective of the project is to design and manufacture portable essential
oil extraction equipment. At the same time, it will also develop a gasifier
that can be combined with essential oil distillation equipment, using
distilled waste to generate heat and produce local essential oils based on
the concept of biomass energy. The mobile extraction equipment
developed will be widely used in various plants and combined with the
operation of the industry and academia team to cooperate with local
farmers or companies. This project also echoes the government’s carbon
reduction and net-zero policy goals currently planned and promoted.

Keywords: Essential oil, portable essential oil extraction equipment,
gasifier, biomass energy.



http://www.coa.gov.tw

Z

N e Y

2R AR B35 2017 £ 426 150,000 9 0 B A B B X 5 60 R F
Ao ipH_1990 £ = 2 (45,000 #) > H @ 5096 3 4o £t 2007 # 1
SR Aeeh e iR B R ME D) 2020 & 5 3E3 2020 # #-E 3] 370,000
MR T EAZE 100 BE A oW A R end AREY BfrEr R B R
Bk o BT it fodkag o WA RN L ARP R ER 0 RE
o EfeRPEEIL T AR s poF AT AR
EHEfrB E RV L ERIF AL 4 F o E sy E A Lol 2
AR EF £ 1ok d BT LR DA RS AR AR
Rae, o4 B8 AR FRfoisp 2 SMPAEL 4 TR
Ao ok A RARRN B F SRR A ER R L AR
FoAER AR SF P AT R frEER oS iéﬁ#%
FEYRFM A AL ARG gA (LR A ED65%) o 3F

PAAES RpHFEY Rpehis A R gy frgdm(bey A2

SRS HT LT B L ) 300048 A e B L 2k ih
9SG 15048 ¢ AGHE G B ELR G- S F A T L

TG - A LR iR ARED e KA £ i R R F o

2

-8 -

1103898


http://www.coa.gov.tw

HESRF HEHFTROEE BT B 1 fod R FES §

Hu i Fh eyt 2 g o FIpt > HREZ BIEE E BTN AHA
FEE A R E IR EY ARR A el s R

TR pREY raob L € 2201608 A RE R il

B J‘rii@'?’ﬁ ¥ B 22T 2 015 3% ( Satoyama initiative ) |

\\2
n&"
=)

AR EATSY EF BB ET B ¢
FRET AT I 2B TRE P S i { B R THE
F Rt L P T 25% 5 A AT ) A B T )
L ABARBT FORGETY KT R hE R KLY > £
ISP FTRAYT LT EARY O NEY CERESN AT B
BB S rE AP AR R PR ot ik

BT AT A2 B i p o g F R A L SAEET LA

P A T

FHEAFANN09 E R AL ET A koS A LV
iRz P F o T BN AR o REIA A L e 2 5 B
BASEFLHMAE LR 10/EE B AL Hd e &4 4 X B
AR AEEZE S NEHEEATEREERELSS o B

SER A FF TR E AN R KRR B R

R E SR Y T RIS PR SV ey Sy T

3

-9 -

103898


http://www.coa.gov.tw

Z

vl 2 A RARS e Bt

G A

WK DRF LT PR T 5D BEHES T A %

2%
=
S

A2 AEDFRE R RREZTHE M Z0E

W NG R R AR RERB ST S R

-

X

BhZF it I FHEZANAELFR NAFTRALMESL A

AL o 18 8 58 R R B R B2 S e -

= vER G

(=) #+FP &

R T PSR ¥ R ER S AL O

=

i

=

Fs e A SR

|

(z) €215 P

A LI AR E (S 8

¥

\

fTAL » @])@-IF
AR PR LB EN o AR 2 A2 1 (FIE P hoT A

" I_—-{TL e 4 A o TR LARTE M A 0 f]sg

103898


http://www.coa.gov.tw

430284 ?m—, LR

Kh’t /),%1 I'—f@ °

BB 7 Bh 2 A RAER B o

ARG HEHY LE BRSBTS LTS SN F g

et

—\

Z .‘u»
E

S LOET T T

(=AY

&

5"’3\3
il
3%
ot
~
=F

¥

E‘h_‘_% ;

o]

1{5:

SRESHABAS MW FR

rﬂﬁm" Z_— o N {FHE B"}ﬁé%frﬁ']ﬁ FREFLELEH SR

F & 3 it o i

A ZEEFAT R FRBE

)}b’m‘%\‘f’fﬁv %Jf/ﬁ”']ﬁﬁl““?b"’ﬂ‘ﬁ °

(1) ¥Ppafe e FPEE K

F AR H Rt

S AA 700 22 > £ 8% 150

PRRE O AT S Bk AL

W AEFERENFE B

EV AL B EMN - Lh
v 35 R E

T F AT R R 4
prTaREReRLie
FTRET TR ERT L RE
MENG A FILY o LR ET
(2) F -9kt

5
- 11 -

1103898


http://www.coa.gov.tw

Pt pET
Rrr

FERROE 2PREAE PR TAQ BTSN 2T K
R Ao

AR TR RN S RMAY R L 690 24 x F 200
DA X B350 24 AER 2850 2T TATIHE R 0 A
H 4 SO A S B s A B AR R A ? T i

> EREASAFF R PR B 1 5

~} AR R

L

ERRAME TR

'35 W f
A H g

30§

_g i}j é‘ %7&$“§
AT S R RS TR

kcal/hr 12 ¢

TN AR

PR
o

2001mm

3mm
Py

A

HIOSMM

300mm |

[ ENRRRRRRRY

!

- 12

L05mm

H~935mm

PO A& 3 PS5 WA
LT e
48R 43I

WA 14000

AR R <

1103898


http://www.coa.gov.tw

[+]
AEame oK
#1000mm #150mm
o
L
Ik %
€ ol P450mm
AR &
8174 o
° :; RATSHT] R
— Sl S
\W), 4 ‘
Sl - 19
f 1-20| : gl
= g meees 105 NG Raw
E T o
7 £
‘%é ET) ﬁ b
o =1
E et !
5 EE 80x40%1.5- e
)
/
RERTF¥E 700mm T
™~
E N\
47 N
o
30 o :Ei:)

B 1.

e

10S50mm

40rm

1900mm

7 B 3 Bp 2 B

{

- 13 -



http://www.coa.gov.tw

6

Bl 2. 5%kt f‘rfﬁ*}f,\;’]_ﬁﬁ’s% 5’;’ f%«ﬂ RN S L
BRIFAREAY RS I AT A T EFREVREER 2 HR o

i il
) il e
% = | il
B3] S |
| i i
r == . { = i
¥ ——1 il : ‘ \ ===
B === =——————— I =
| = ———— =
g Tt i T -
il =
i
i |

- 14 -

1103898


http://www.coa.gov.tw

2. KT VIRE D TR T AR

Aabg v EARE 110 E 12 7 29 pOEE P ®mA O Ak - A
= V202 HF oA o~ £ ARG R 2 HAPME = yRE
-3 TR IR KTYREF TR TR 0 v (GER o
o) e AEBE M AR A R T X RITE P R
BB R B AR ST 22 FR 30 4 b

b B2 5T IR R TR T SRR A

e Y PRAR B

09 : 00~09 - 10 3R 3

09 : 10~10 : 00 A AR K T & E

10 - 10~11 - 00 (R Sy el S

11:10~12: 00  |#78 & A4 jE 47 8 550 % 41

- 15 -

1103898


http://www.coa.gov.tw

B 3. Hid B2 KT RS R TR T R
10

- 16 -

| ruumllunny,n""”“’,',’,,,,mmm _\
'l uw il

1103898


http://www.coa.gov.tw

@

A R TR ARE T I SRAE

FE R
Bk B wa %35 ik | BAx 94 #%|
e mas (1727 || 2 [gemnnonn nre |7 £.0
2 | 25 2 |gemmsren maw | (b s
3 |anegan (A% | ZET (|2 |[gemanemr|pos 527 0k
4 |menegnk |waw | 2270 0 (| 24 [eewnronn e §;£L§
5 punarar (wam |4 200 || 25 |erranens ann
6 [Ranmrmr |mes | 50235 || 26 |gvwnmesnn has | ALF
LHHEFERR x| v EYTRERERE |, o [ b b
i i BXE | ,/‘ \i\_/ Ll 1y il e Ty
AEHEFERE [, o |Y w7 SYTRERRR |, . | £ A,
e *ER | 2 || 2 |ggnue VREG VY ¢
: 5~} &I RE R E ¢
o reuErAR (A8 BRYE (| P esmue w3 |44, %
10 |apHEFRR |[RAR | T 1y 4 ¥y Jr | h o o
o 4 = ‘.’_:‘, T /L ] T‘//rr(, "-',-
I AHHREFAR | RER |2/ £ ; 5/5-(/_5'( %;2’: ’%/ﬁc@’{:
5 _j 1= #p gz’jz?r @B o ik v o TS
2 i%%@%gi #Bﬁﬁu ‘\l k_"\ ‘_l. ]:/'5 éf_ﬁd;! ﬂ\) \IE:\??\[):‘:[ ,;‘{; J,‘j[%ﬁ
3 |agkEEEA  |(mex | [OR0He A e daryY. wats
F - 5 e =7 T ; -
14 I LA 3 PILTE Tt | Tt
ERAER Lkl Y e EARELD oY | e
FRA R R R =
15 = at §
3+ 4 a5
16 |k ¥ Ko | 20ms | TS
17 T 1 o
EYTRESHE HAK |G 5B
18 | &+ wik o niss )
Bl
19 | & 4k & ok [ A
= —
20 |& v mHE ot |wit |G -2
11

- 17 -



http://www.coa.gov.tw

Z

3. X ANEFE LT

FAbR D HA S 0 23k A R0 2017 # © Agi§ 150,000 4 0 H A
B9 5 60 BE A > L 1990 &3 1 (45000 %) » ¢ 509
i de Bt 2007 & 04 ES R S ch o iR K ] 2020 & 0 FE3

2020 & #-i $) 370,000 ¥ - % EAziE 100 E ~ o AP HAFT LA

ZAF A E e FREF S B RP AT PR HES S B R
LA QPE40 AN50 A2 o E 2T e A EI MW 14mL
RGP EE e SR ES TR 14 2 e 0 F oy £ ES
RS A G357 20 AN B E 264050 &5 F ]
ST APAMBER T ISmL #EF ImL 3 AHES MR
027 Ao g 2 HAIT e B LE A FORUGER K 22§ AR M
W2 BtoBe®H7 G 10,000 ~ - BApg G A G iEd o
M EHRE RAF o ESI L AV URF LA AP o -

P T U FEAE T 10~15mL sk > P A S8 A 4 E AT

T

K%

|k N
b =
<l

3

o 2 e R BEFINRAEFE S T TR

(3%

R Nl
ARA 2 A AE A0 01100 2T FHAH Y R EGIERY - &
300 22z FAE B 5 131% 0 @2 700 24 HE R 4 B E

KEfCF S 137% I P REFLE - BETE 26 300 2

A FhRR R EA 100 2 T A AHGR T 34 LB LT B 670 &
12

- 18 -

1103898


http://www.coa.gov.tw

[ER R A 3% 52010 2> 700 2 E BE N HTF MR
HRERTBRRAAFERHRBAS > F A2 050 A0 2 R0 e

% o

2 ARK L AE A
700 2 =2 4 65 58 4 4

F il R EAERA

L& 3 185, 000 ~ 1,043,000 ~
2. 7 LR 50 =7 AEg/= p 100 =7 Agg/= p
&R AR ~5)

1. 37%

e (Fp) ¥1,005 ~(X )

4. BT (HH+) 1. 31%

13

- 19 -



http://www.coa.gov.tw

4. SRR ER

R AR > ZEERB 2 =S4 5 Cedrol (71.6%) ~ a-Cedrene
(7.6%) 4r a-Cadinol (1.9%) « 145534 &4 L (1997) 11§ 48 & 5
ok (GC-MS) A4 4F i & 4 his % 87 15 AT A A ¢
2.3 24 % o-Cedrol 22 5 B A W 5 0 424 60.509% » % 45 79.75% >

LB 789596  F R Hekd G - LfAHR g

\“’\ﬂ

Pt 20 A A e
a-Terpineol ~ B-Caryophyllene ~ B-Cedrene ~ Carborneol...... R A
oA A AETE 2 AR & E_g-Cedrol s vk 0 d 3Tt R
ZEE RN & P jﬁj‘w%“@ PRIAEE A IFRER AT E R
Er o FHUAEHSEN IR -EFRFS A M P EVT R
frdiz e ¢ kSR 0 5 Chang fr Yin (1993) 2.~ 5/ 25 o-
Cedrol » }* 2 Fl 5 4, A% A+ 7 7 £ % 7 0-Cedrol #7ig = o gt ¢k »
R LR L 8- W HF Rt a-Cedrol 2 fipF)ia it > S % &7 » a-Cedrol
WFIMmA S e A SRR AF EEE R RE
Ok F R R T (0.7 mg/ml)sad 5 F] adr ek (H L

1997) - pt ¢k » Kagawa % 4 (2003) #F S gt p 1A igens
we R B 4e @ o o~ a-Cedrol 322 5 P REcrdifF % > ¥ H (T % {54
H & ek S b enig T A1 v % 0o Zhang (2018) B E_% IR o-

Cedrol =5t F @ # £
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Moo FOARIIMALFEI VT JRF FL XD od VI A AHH

fen
\m

WO A B RS o T A W 1o -
AR SRR ehd 4 §-Cadinene (32.2%) -
Cadinene (13.5%) 4r a-Cadinol (11.1% ) - @ %Fg I idts g EoMWAN 3
% 06-Cadinene (22.1% ) -~ a-Cadinol (12.6% ) -~ 1-epi-Cadinol
(7.5%) 4= Myrtenol (7.2%) o B2 5%k 7 e £ % e F &
FEim g 8 AR chg A 0 S d o R 2 A kR BET ‘f@_%ﬁﬂ A ek
i 3% A4 Myrtenol b’“r?()]?% (Wang et al., 2006) - ¢* *F > Chen % 4
(2015) » =& A Bz BAg A 52l > H fhAE A R
B E o @ T 4 st R 1 A R IR T
ONAEBR P A R ST AR A SEMT R S BIRR A S
P da hp EAEREN S G RERE ARt ptFie S
B R~ FRBECHIST R R AL EH R Bl
A ERFMETE A 4“W“‘H“*Wﬁ4°*fmﬂ&%ﬁ

HATi S A 4E T RBY RS A AT R A LB IR

—f

[e]

ANRRRAGEEETE T2 TR AHAEY K G &L

e pE4] % 4z 200 -8 & (Profile of Mood Stat, POMS) k&5 = 4 &

R AP PSSR E B ARSI FARBES T

ﬁé{%ﬁﬁﬁﬁ’%%%‘Eé\ﬁﬁ\&%ﬁﬂgiﬁ&’%
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R 1S ?’T‘ﬁg},@; BEFT TP T RS AR FE ARG ER
Kl - SEIEE - I

oA A e Pl E_02 Cadinol F s 2 244 > H P g-
Cadinol (29.1%) ~ T-muurolol (29.1%) f= T-Cadinol (26.6%) %
I RE AL o d APiFL G 2 % F5 o-Cadinol £ &% FUF 19
RCREARIEES S IR A #4» T-Cadinol & T-Muurolol & & >
@ w2 & ¢ e Ferruginol ~ a-Cadinol ~ T-Cadinol 2 T-Muurolol 3=
S ESA I Lk RS G 0 FRSFET L9 2 A
£ it &4 % Cedrol 2 a-Cadinol > ¥ ¢t > a-Cadinol 7= £ 3 if 2 ehjn
1%7%5 14 (Chang et al., 2003) -

Frgt e Ap A A A S E e e F] S MITF 39 > 344327 TRP-
1feTRP-2en4 3R> B @2 ¢ FA XM a L3 FFEY A5
B o T d B R R AR AT A4 BN B
EBchh e B A &4 P F7 Ferruginol (25.4%) % i &4 > d
APk R T F IR 0 A RPN 0 TERA N A EFEMARAES
fi* (Acyl-CoA : cholesterol acyltransferase) ; ACAT | 3 - ¥ #A ¥ /m
e N PR AR A L eofE F oo R RA e 0 & B g VPETEIRR €

%

7

otk FAEL B e 2 T Euinte o LA o ¢ 2
Ferruginol ¥/ & E vim* (RAW264.7) Y& fc 2 fiy it £ 3
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BF eodrdloc sk o o B SRR ST R fig U oenafe ] £
Pl ACAT i1 » i & VBB ik fig 1+ a8 dmse @ o Fl0 fadh
Ferruginol ¥ it & 7 Fe% &% 4 i criy 4 (Hsiehetal, 2012) -
¥ - faAin 524> 2240 5 4-Terpineol (59.8%) >
Souza % 4 (2011) > 4-Terpineol & 5 % #5 %3k v % » ® H %L )
7oA N R 5118;?&% Eaendfde o n AR G RRA AR o "$
B2 7k 5 5 4-Terpineol :B (7 5 47§ it & ~ FUlpA) ~ B RZE ~ P
FE -RFLBRE - RGIRLPLLFER LTI FERY - F
ST RV FHBA K FE A 0 T E G KA (Khaleel etal,

2018) -
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Pav s BTG 4R A STRERT A ERE N s
GO RT BB IR AL A2 MR B e E TR
Lt A S AR T AR IE S WM AR A EF TR 2 A
A RAL o BN IEE S NS R B 2 0 ARk ¥ 4°C
kda o T EFREF AT 2L 2 247 %A% Thermo = 7 2. Trace GC
Ultra # 4p % 17 & fe & ITQ900 3 R i& (7 # % o § £ o 4k 5 F 45 B~
EaFd i pee fa e (1%) 2 @ipisid » F AP 1T RY > 91ig % 2
A 3¥ 4 5 DB-5MS ( Crossbond 5% phenyl methylpolysiloxane) > &
B 30m- pjE0.25mm > 5 0.25 um > i\ﬁ % # i 1 mL/min >
A vt (Splitting ratio ) 1:60 » JX &34 F & 240°C > g+ it & 70eV>
¥4 T84~ B (Massrange) = 50-650m/ze = i % i+ 5 42458 & 40°C>
FE Imin {8 » 12 4°C/min s B 28 3 200°C » T 24F Smin o = A&
#-%_} ¢ * National Institute of Standards and Technology (NIST ) V.2.0
fo Wiley 7.0 TR EDFH ¢4 > T @ ¥ R R T2 0 JH o0 i
# Kovats index (KI) i {74 o 00 247 0E 2 3-€ AR 7 A2
Mok I TR 2R - R B A T iR R s 45 2 2

LR AR Ll SRR SRS - PR shoal ul s 7 S
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6. #F X 4F 2 BIFHE

SHRTEAHAR YR OBH B NTEELE g g AR ¥R

CF R EEF R RGP W R TR A

E B D PERY o T~ PRk % o LT B 2 #ic

BAR AT

1 Hwjed t#% 95 27 44:4H » ST F 1,300 mL % 154
o T F 5 1.37% ¢

2. FAGRERT L F VRV 24 PR IR RS R 2P RA X
FebopE o ZCR 4 RIS g PER 0 A v sV RV Ead m kg F P
Wele o F b iphIRAL IRl R 2GR pEE RS2y P F T
2R kAL 8:00 BEYh - 12:00 BEU ~ 14:00 e BEEF A A
15:00~17:30 e e AFid 2 @ > B3 65 22 4424 E & 1,300
mL 3 {2450 o

3. A R U F B N FEREOER VR ALY E L 60 2T/
B A VT E 125 2T/ A AR EHEE R 51027

PR Ao I EEREETE (37 A LIRg) 05 R 30 44

.57 rASE 100 27 R EE 8 330 27 B A R o
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SR SR ICE SN LN S -9 A R 3 TR NS E
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Fo AR ERRI &L od T RMED A S A G b i
~ Ao HEEME Y A K2 KRB ETAR S B Al B Y i
FRN E SR SRR ER L PR S EES S
BT RAE LY PR L AT BRE PR LR EP L
PTG RE R AR AR 2 R s R RO P IR e o

s ~$%‘,"\‘°)’§J&
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EE#@@{E%E@}Q?&@] Conversion Technology
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a2 BIERE R EfE | ®EE | ®EE
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|29
it 2 o " o o 0
(BB ) 0% 400-500°C | 1/MDBs5~84K | 35% | 30% | 35%
=/ ~
8.4 0% ~500°C 10~20%# | 20% | 50% | 30%
PRIFFAR 0% ~ 500°C 1~2 % 12% | 75% | 13%
800-1,000°C
WRIE >120% | > 800°C 1t &% | H,0 | Co,
Source: Adapted from Pyne (2007); 2EKERZ A (2012)
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Relative Abundance

B AMBER T BRSSO

— NO. RT(min) NAME Area% KIE
1 18.85 y-Muurokne 1.6% 1475
2 19.76 o-Muurolene 4.1% 1497
3 20.32 y-Cadinene 8.1% 1512
4 20.52 8-Cadinene 3.0% 1517
5 20.63 L-calamenene 2.6% 1520
%23 6 21.37 o-Calacorene 52% 1540
7 25.23 §-Cadinol 26.6% 1641
8 25.65 o-Cadinol 29.1% 1653
1 9 26.26 Cadalene 7.2% 1669
40|
1 2032
3 2626
1 2137
19.76 |
] 1885 | |
o; 665 774 1387 1500 .l. |‘i‘lﬂ[‘1 2‘4&‘:“.“\“\'&?5.96‘ - 3445|37‘30 40?3‘ fz.m‘ 4‘35‘0|
0 5 10 15 20 2 30 35 40 45
Time (min)
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S.-T. Chang et al.: Antifungal Activity of Sesquiterpenoids from Taiwania

Holzforschung
54 (2000) 241-245

Comparison of the Antifungal Activity of Cadinane Skeletal
Sesquiterpenoids from Taiwania (Taiwania cryptomerioides
Hayata) Heartwood

By Shang-Tzen Chang', Sheng-Yang Wang!, Chi-Lin Wu!, Pin-Fun Chen' and Yueh-Hsiung Kuo?

! Department of Forestry, National Taiwan University, Taipei, Taiwan
2 Department of Chemistry, National Taiwan University, Taipei, Taiwan

Keywords Summary

Taiwania cryptomerioides The antifungal activity of cadinane skeletal sesquiterpenoids from Taiwania (Zaiwania cryptomerioides
Hayata Hayata) heartwood is demonstrated. Using spectral analyses, the absolute structures of three main cad-

Antifungal compound inanes, T-cadinol, T-muurolol, and a-cadinol, all isolated from Taiwania with HPLC, were identified.

u-Cadinol The amount of these cadinanes was also quantified using GC. The results showed that the total amount

T-Muurolol of cadinanes extracted from heartwood with n-C(H,, was 6.49 mg per kg of wood. This was much more

T-Cadinol than the essential oils collected by water distillation from leaves (0.04 mg/kg), sapwood (0.36 mg/kg),

or heartwood (1.77 mg/kg). Moreover, results obtained from the antifungal assays demonstrated that a-
cadinol exhibited the highest antifungal index for both Coriolus versicolor and Laetiporus sulphureus,
followed by T-cadinol and T-muurolol. As a matter of fact, ¢-cadinol completely inhibited the growth of
C. versicolor and L. sulphureus at the level as low as 100 ppm. Further comparison of the molecular con-
figuration of these cadinanes reveals that cadinane skeletal sesquiterpenoids with an equatorial hydrox-
yl group at C-9 and a trans configuration at the ring junction, such as the case for a-cadinol, exhibited
the strongest antifungal activity.

a-Cadinol 100 ppm|

C. versicolor

H
H
B
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Journal of Chemical Ecology, Vol. 27, No. 4, 2001

ANTITERMITIC ACTIVITY OF ESSENTIAL OILS AND
COMPONENTS FROM TAIWANIA (Taiwania cryptomerioides)

SHANG-TZEN CHANG."* SEN-SUNG CHENG.'
and SHENG-YANG WANG?

! Department of Forestry
National Taiwan University, No. 1, Section 4
Roosevelt Road, Tuipei 106, Taiwan

2nstitute of BioAgricultural Sciences
Academia Sinica, No. 128, Section 2
Academy Road, Tuipei 115, Taiwan

(Received August 28, 2000; accepted December 12, 2000)

Abstract—Antitermitic activity of Taiwania (Tuiwania cryptomerioides
Hayata) against Coptotermes formosanus Shiraki was demonstrated in labora-
tory tests. Blocks of sapwood and heartwood from T: crypfomerioides exhibited
antitermitic activity. Bioassays revealed that heartwood essential oil exhibited
the highest antitermitic activity, followed by sapwood essential oil and then the
n-CgH 4 soluble fraction when tested at 10 mg/g. The order of termite mortality
of three compounds purified from 7-CsHy4 soluble extracts of heartwood was
cedrol > a-cadinol = ferruginol. The termite resistance of T. cryptomerioides
wood can be attributed to the termiticidal activity of cedrol and «-cadinol.

Key Words—Tuiwania cryptomerioides Hayata, Copioterm an
Shiraki, anttermitie activity, essential oils, cedrol, a~cadinol, ferruginol.

7 EErAvBEItEEE

JOURNAL oF MEDICAL ENTOMOLOGY

SHORT COMMUNICATION

Antimite Activity of Essential Qils and Their Constituents from

Taiwania cryptomerioides

SHANG-TZEN CHANG,' PIN-FUN CHEN, ' SHENG-YANG WANG, * axp HUAL-HUI WU*

T. Med. Entomol. 38(3): 455-457 (2001)
ABSTRACT Antimite activity of essential oils and their components obtained from Taiwania
eryptomerioides Hayata heartwood against Dermatophagoides pteronyssinus (Trouessart) and Der-
matophagoides farinae Hughes was investigated in this study. Results from antimite tests demon-
strated that the essential oil extracted from T cryptomerioides heartwood had miticidal activity
against D. pteronyssinus and D, farinae with a mortality of 67.0 and 36.7% at the dosage of 12.6 pg/em®
after 48 h. Alpha-cadinol possessed the strongest antimite activity compared with other components
of the T. cryptomerioides heartwood essential oil. The rectified mortalities of D. pteronyssinus and D.
1 farinae were 100% for a-cadinol at the dosage of 6.3 pg/cm®. The order of antimite a v of four
| dominant constituents was a-cadinol > T-muurclol > ferruginol > T-cadinol. Paired Student’s f-tests
showed that there were significant differences between the rectified mortality of a-cadinol, T-
muurolol, ferruginol and that of T-cadinol at the dosage of 6.3 pg/cm” after 45 h.

KEY WORDS Taiwania cryptomerioides, essential oil, cadinane, a-cadinol, ferruginol, antimite
activity
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Relative Abundance

A aRAMEBERTARD SN

4265

Constituent Aera (%) K.I
a-pinene 333 935
myrtenol 4.0 1188
myrtenal 1.6 1193
1007 linalyl acetate 5.17 1262 I
05 f-elemene 1.77 1386
e isolongipholene 0.96 1398
y-muurolene 241 1471
&3 germacrene D 1.83 1472
803 valencene 1.62 1490
7] a-muurolene 7.01 1494
7] y-cadinene 9.86 1509
e J-cadinene 26.28 1514
ol calamenene 5.48 1518
f-cadinene 1.17 1532
3 a-calacorene 1.17 1537
503 naphthalene 1.08 1545
= 10-epi-y -eudesmol 1.54 1625
o 1-epi-cubenol 0.9 1629 716
a-muurolol 3.51 1640
* T-cadinol 3.32 1643
303 cubenol 1.41 1645
] -cadinol 8.09 1646 ne
o] 1091
238 249
159
e 206 b
3190 535 1537 261 2 3 AAASZM 8
, L0835 915 || 183 1342 1647 8T 551 taz 1922 ), %2 iwgz %07 L T E

T T T T T T T T

8 10 2 14 16 18 20 2 % % 2% 30 32 3% % 3 40 42
Time (min)

2 TeAME R R

Holzforschung, Vol. 61, pp. 585-599, 2007 + Copyright © by Walter de Gruyter « Berlin « New York. DOI 10.1515/HF.2007.087

Insecticidal activity of essential oil from Chamaecyparis
formosensis Matsum

Pei-Min Kuo', Fang-Hua Chu?, Shang-Tzen

Chang?, Wen-Feng Hsiao® and Sheng-Yang igé & BE @&
(Aedes aegypti)

Wang'*

Mortality (%)

AT
A. albopictus (24 h)

5 i A. aegypi (48 b) (48 By

Prma 7 A. aegypti (24 h)

80
z
¢ 7% Z
Lt 3
i oy
| g | ] __| 1 : 7 A. aibopictus (48 h)

25

Cnnvenlrali;m (ug ml'") (/4 Edes a/b0,0/CfUS)
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Relative Abundance

/. EERMAMIEHLZEMD

pakiil

1081
1808
1538
1163
918 1043 1ogr 12 AT 11550 1619

Constituent Area (%)  K.I

I a-pinene 11.8 935
limonene 3.8 1029
terpinolene 4.7 1084

fenchol 39 1118

cis-sabinene hydrate acetate 1.3 1151

borneol 6.8 1172
terpinen-4-ol 1.3 1180
a-terpineol 35.2 1194
4-terpinenyl acetate 2.2 1346
valencene 22 1490
y-cadinene 3.0 1509
o-cadinene 8.5 1514

T-muurolol 1.3 1641

T-cadinol 1.5 1643

a-cadinol 2.1 1655

3740
2226
318
2362 3027 1225 4267
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Natural Product Communications ol 16

No.7
Effect of Hinoki and Meniki Essential Oils on Human Autonomic 1305 - 1308
Nervous System Activity and Mood States

Chi-Jung Chen®, K. J. Senthil Kumar®, Yu-Ting Chen’, Nal-Wen Tsao", Shih-Chang Chien®,
Shang-Tzen Chang , Fang-Hua Chu® nnﬂ Sheng-Yang Wang™*

“Department of Forestry, National Chung-Hsing University, Taichung-402, Taiwan
°Sclﬂoo-’ of Forestry and Resource Conservation, National Taiwan University, Taipei-106, Taiwan

Wural Biotechnoloov Re

h Center, Academia Sinica, Taipei-129, Taiwan

ﬂ.Jigr:cutrwm.( Biotechnology Center, National Chung-Hsing University, Taichung, Taiwan

taiwanfir@dragon.nchu.edu.tw (Prof. S.Y. Wang)

Received: April 2", 2015; Accepted: April 10", 2015

Meniki (Chamecyparis formosensis) and Hinoki (C. obtusa) are precious conifers with excellent wood propertics and distinctive fragrances that make these
species popular in Taiwan for construction, interiors and furniture. In the present study, the compositions of essential oils prepared from Meniki and Hinoki
were analyzed hy gas chromatography-mass spectrometry (GC/MS). Thirty-six compounds were identified from the wood essential oil of Meniki, including

, 8-cadinol, linalyl acetate and myrtenol; 29 compounds were identified from Hinoki, including a-terpincol,
a-pinene, 8 cadmcnc, bomcul terpinolene, and limonene. Next, we examined the effect of Meniki and Hinoki essential oils on human autonomic nervous
system activity., Sixteen healthy adults received Meniki or Hinoki by inhalation for 5 min, and the physiological and psychological effects were examined.
After inhaling Meniki essential oil, panlclpmt s systolic blood pressure and heart rate (HR) were decreased, and diastolic blood pressure increased. In addition,
sympathetic nervous activity (SNS) was and ic activity (PSNS) was significantly increased. On the other hand, after
inhaling Hinoki essential oil, systolic blood pressure, heart rate and PSNS were decreased, whereas SNA was increased. Indeed, both Meniki and Hinoki
essential oils increased heart rate variability (HRV) in tested adults. Furthermore, in the Profile of Mood States (POMS) test, both Meniki and Hinoki wood
essential oils stimulated a pleasant mood status. Our results strongly suggest that Meniki and Hinoki essential oils could be suitable agents for the development
of regulators of sympathetic nervous system dysfunctions.

Keywords: Chamaecyparis formosensis, Chamaecyparis obtusa, Essential oil, Autonomic nervous system activity, Mood states.
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Compound KP Content in essential oil (%) Content in phytoncide (%)
3-Hexen-1-0l 868 -~ 255
- Thujen 921 079 0.93
a-Pinene 929 562 19.35
Camphene 941 096 137
Sabinene 967 9.37 4.65
PB-Pinene 969 0.19 -
B-Myrcene 983 259 16.98
3.Carene 1006 9.66 251
a-Terpinene 1010 1.90 148
p-Cymene 1016 021 154
p-Limonene 1023 526 1521
B-Ocimene 1038 % 079
y-Terpinene 1052 3.08 214
a-Terpinolene 1082 158 1.86
Unknown 1109 ~ 244
Linalool 1116 047 -
Terpinene-4-ol 174 9.06 0.56
a-Terpinol 183 051 -
Linalyl acctate 1259 - 0.61
Bomyl acetate 1278 0.76 259
Unknown 1325 032
o-Longipinene 1355 2 092
Copaene 1380 - 097
B-Elemene 1397 - 205
Longifolene 1405 - 348
a-Cedrene 1416 = 1.05
a-Caryophyllene 1450 = 0.74
y-Muurolene 1469 - 742
&Cadinene 1525 053 -
Elemol 1548 18.22 -
Cedrol 1596 - 548
& Seliene 1609 436 -
o-Eudesmol 1655 570 -
16-Kaurene 2040 1163 -

“Kovats index on a DB-5ms column in reference to n-alkanes
"MS, NIST and Wiley libraries and literature; KI, Kovats index; ST, authentic standard compounds
“not detected

g

Vol s

A Awak il

Essential oil

o

e 58
7 oH

Elemol (18.22%)

Phytoncides
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P
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ZH
ARG
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Essential oil from the leaves of Cryptomeria japonica acts as a silverfish
(Lepisma saccharina) repellent and insecticide

Rec

Abstract This is the first article to report the evaluation of
antisilverfish agent. Silverfish
sma saccharina), primitive wingless insects, feed on a
ty of materials, including paper, cotton, starch, and
als. They can be a problem in libraries and other places
where books, documents, and papers are stored. In tt

gated to test its properties as a silverfish

>. The results from a repellency
ntial oil significantly repelled
The repellent activity was 80% at a dosage of
0.01 mg/cm’. When silverfish were exposed to a concentra-
tion of 0.16 mg/em® of essential oil, they were killed within
10h. The chemical composition of essential oil, the emis-
ft on filter
chamber
were analyzed by ass spectrometry.
The components of the essential oil were found to be:
elemol (18.22%), 16-kaurene (11.63%), 3-carene (9.66%).,
sabinene (9.37%), 4-terpineol (9.06%), B-eudesmol
(5.70%)., a-pinene (5.62%). and limonene (5.26%). Only
some constituents of the essential oil compounds col-
lected by solid-phase microextraction were found to be
emitted in the test chamber. The main constituents were: 3-
carene (21.03%), p-cymene (10.95%), limonene (9.49%).,
p-myrcene  (9.39%), yterpinene (9.10%), a-terpinene
(8.57%), and 4-terpineol (7.97%).

ved: October 21, 2005 / Accepted: January 23, 2006 / Published online: June 29, 2006

introduction

With heightened concern for environmental problems and
human health, the search for readily biodegradable and
environmentally friendly insecticides or pest-control agents
is viewed with more and more interest among scientists.
Common  silverfish (Lepisma saccharina) are primitive
insects that owe their survival to their secretive life in
damp, cool pla They are pests, belonging to the orde
Thysanura. They eat foods and materials that are high in
protein, sugar, and starch such as paper, the glue on wallpa-
per and bound books, cereals, and dried meats. They also
damage some natural and synthetic fibers and may leave
yellow stains, especially on linen.! Some entomologists
claim t it should not be necessary to use pesticides to
control silverfish and instead advocate controlling numbers
by focusing on reducing humidity and on heating or freezing
infested articles.” However, for many places it is impossible
to keep the whole environment under low humidity,
especially in an island climate such as exists in Taiwan.
It is therefore imperative that alternative methods z
ployed to control these pests.

Essential oils from plants are valuable secondary me-
tabolites already used as raw materials in many fields, in-
cluding perfumes, cosmetics, phytotherapy, and nutrition.”
As such they are potentially a good source of environmen-

e em-
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Treatment (p.o.)

Mean sleeping time + S.D. (min)

Control saline (20 mL/kg)
Essential oil (100 mg/kg)
Essential oil (300 mg/kg)
Essential oil (500 mg/kg)

Zolpidem hemitartrate (0.3 mg/kg)

37.2+2.87

45.7+4.71 *

54.4 4 4.74 **

62.3+ 11.15%*

46.8 +£3.39 *
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Treatment Time spent in open arms Open arms entry times
(mg/kg, p.o.) (sec) (times)

Control 12.68 + 8.67 18.88+11.74
Essential oil (100) 19.14+£9.01 30.75£20.1

Essential oil (300) 25.27+ 8.87 31.43+£10.75
Essential oil (500) 32.96+ 6.27* 51.75+16.51*
D-Limonene (100) 3438+ 12.61* 69.5+35.11*
Trazodone hydrochloride (10) 28.86 + 10.31* 25.63 +£1491*

7 EETEREREONE

50.

375

25.
) I ' ' i_/
0.

Control 100 D-100 AAP60
Dosage (mg/kg)

times

g
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ORIGINAL ARTICLE

Wei-Wen Cheng - Chien-Tsong Lin - Fang-Hua Chu
Shang-Tzen Chang - Sheng-Yang Wang

Neuropharmacological activities of phytoncide released from
Cryptomeria japonica

N %

2 RS RS AN

6: D-Limonene (23.9%)

1 11: Geranial (38.2%)
A 10: Citral (29.3%)
1: a-Pinene
1 2: Camphene
1 3: FPinene
4: 6-Methyl-5- _ vl
1 hepten-2-one 12: a-Terpinyl acetate
5: B-Myrcene 7 Tferpinolene 13: Nneryl acetate
] 8: Linalool 14: Geranyl acetate
9: Citronellal
] 5 15: Caryophyllene
16: Elixene
] 1
3 8 9
7 b L 12 1415
7 13 16
Ll Bl
=.00 “oloo hsloo =zoloo =s.00 =o/oo

Retention Time (min)
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Treatment

Mean sleeping time £ S.D. (min)

Control saline (20 mL/kg)
Essential oil (100 mg/kg)
Essential oil (300 mg/kg)
Essential oil (500 mg/kg)
D-Limonene (200 mg/kg)

a-Pinene (200 mg/kg)

344 +6.8
413 +128*
725 +19.8**
89.3 £ 31.2***
43.0+4.79*

37.5+3.48

Zolpidem hemitartrate (0.3 mg/kg) 46.8 + 3.39 *

* P<0.05, ** P<0.01, *** P<0.001 compared with vehicle-treated controls.

2 LnEs

15 /HA TS ERI R

40 +

" |

O Time spent in open
arms (s)

M Number of entries into
open arms (times)

control 100 mg/kg

300 mgkg 500mgkg  d-lemonene 100 Trazodone

mgkg hydrochloride 10
mg/mlL
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Time of tail-flick (s)

0 30
Time after treatment (min)

60

% %

H Control

N Fruits oil 100 mg/kg
i% Fruits oil 300 mg/kg
= Fruits oil 500 mg/kg

B8 Acetaminophen (90 mg/kg)

g

S LBHE g

EEREE N TE

Treatment Total distance
(mg/kg, p.o.) travelled (cm)

Speed (cm/s)  Time spent
immobile (s)

Control 3802.3 £+ 381.9

Fruit oil (100) 3002.4 & 790.0*
Fruit oil (300) 2906.5 4 325.1%*
Fruit oil (500) 2809.0 £ 452.9%

1325 £ 122 2616 £5.9
998 & 3.13* 26.72 + 11.59
10.12 + 1.02* 26.58 £+ 4.94
10.18 £ 1.99* 26.78 £ 3.07

fruit oil of L. cubeba

Data are presented as mean £ SD from 10 animals. Observations
were made 60 min after oral administration of vehicle (control) or

* P < 0.05 compared with vehicle-treated controls
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Neuropharmacological activities of fruit essential oil

from Litsea cubeba Persoon

Chi-Jung Chen - Yen-Hsueh Tseng -
Fang-Hua Chu - Tin-Ya Wen - Wei-Wen Cheng -
Yu-Ting Chen - Nai-Wen Tsao - Sheng-Yang Wang

Received: 21 March 2012/ Accepted: 18 June 2012
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Abstract Litsea cubeba (Lauraceae) is woody plant
endemic to Taiwan that is traditionally used as a spice. In
the current study, several behavioral analyses were per-
formed to evaluate the neuropharmacological activity of the
essential fruit oil of L. cubeba in ICR mice. Oral adminis-
tration of 100, 300 and 500 mg/kg of L. cubeba fruit oil
significantly prolonged pentobarbitone-induced mouse
sleeping time by 20.0, 110.8, and 159.6 %, respectively. In
addition, after administration of L. cubeba oil, mice sig-
nificantly increased the time spent in the open arms and
number of entries into the open arms of an elevated plus
maze compared to saline-treated mice suggesting that
L. cubeba oil has anxiolytic activity. A tail-flick test con-

Keywords Litsea cubeba - Essential oil -
Neuropharmacology activities

Introduction

The World Health Organization (WHO) reported that in 2003
more than 450 million people suffered from mental or
behavioral disorders [1]. Thus, discovery of new neurophar-
macologically active phytocompounds as therapeutic alter-
natives for such disorders is of interest. The local name for
Litsea cubeba (Lour.) Persoon (Lauraceae) is mountain pep-
per. Indigenous people in Taiwan traditionally use this plant to
treat inflammation. headache. and intoxication 21. Manv
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Essential Oils of Alpinia nantoensis Retard Forskolin-
Induced Melanogenesis via ERK1/2-Mediated
Proteasomal Degradation of MITF

1205, M. Gokila Vani !, Pei-Chen Wu !, Hui-Ju Lee ', Yen-Hsueh Tseng !

Department of Forestry, National Chung Hsing University, Taichung 402, Taiwan;
hu.edu.tw (KJ.S.K); i com (M.G.V.);
d om.tw (P-C.W.); m.tw (H.-J.L.); tsengyh2014 Lcom (Y-H.T.)
Center for General Education, National Chung Hsing University, Taichung 402, Taiwan
Agricultural Biotechnology Rescarch Insttute, Academia Sinica, Tmpc: 115, Taiwan
* Corresp e nchu.edu.tw; Tel. 422-850-333; Fax: 4

Received: 15 November 2020; Accepted: 25 November 2020; Published: 28 November 2020 ﬁ';eﬂ.’:;

Abstract: The anti-melanogenic activity of essential oils of Alpinia nantoensis and their bioactive
ingredients were investigated in vitro. Treatment with leaf (LEO) and rhizome (REO) essential
u|l> of A. i ifi reduced forskolin-induced melanin production followed by
ion of inase (TYR) and inase related protein-1 (TRP-1) expression af both
transcriptional and translational levels. Further studies revealed that down-regul;
TRP-1 were caused by LEO/REO- medlaled suppressmn of Microphthalmia-associales
factor (MITF), as evid of MITE. Also, we fou
induce the sustained activation of ERK1/2, which facilitate subsequent proteasomal
MITE as confirmed by that LEO/REO
cel q 4
LEO and REO. Furthermore, the chemical composition of LEO and REO were chara
thmmamgraphy mass spectrometry (GC-MS) resulted that camphor, camphene, a-in
and p-li were the major inboth LEO and REO. Furthers|
that o] pmcnc and p-limonene were the active componcncs rcsponsnblc for the antis

REO couid be promising naturai sources for ihe d
cosmetic purposes.

Keywords: Alpinia ingil ; essential oil; anti is; forskolin; MITF
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Essential oil from leaves of Cinnamomum osmophloeum acts as
a xanthine oxidase inhibitor and reduces the serum uric acid levels
in oxonate-induced mice

S.Y. Wang®*! C.W. Yang®, J.W. Liao®, W.W. Zhen®, F.H. Chu®, S.T. Chang®*?
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Geranium and Lemon Essential Oils and Their Active

Compounds Downregulate Angiotensin-Converting
Enzyme 2 (ACE2), a SARS-CoV-2 Spike
Receptor-Binding Domain, in Epithelial Cells
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