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SUMMARY

This study was to investigate and analyze the growing condition, the
morphological characteristics, cultivation, propagation and natural aromatic
substances of the Vitex rotundifolia, which is distributed as a community

naturally at coastal area in Korea. The results are as follows;
1. Study on the characteristics and propagation of Vitex rotundifolia

1) Vitex rotundifolia, a kind of diciduous shrub, naturally growing at
coastal area, their growing condition could be specified into 5 surveyed

communities where they wildly grow without any special protection.

2) Salt concentration of the top soil in Vitex rotundifolia community was
8.20~14.50us/cm, and ratio of the organic matter was 0.03~0.31%. Thus,
this species is worthy to use widely as rehabilitation and landscape plants

in seaboard area.

3) The vascular plants collected from the inside part of community of
Vitex rotundifolia were 144 taxa(130 species and 14 varieties of 108 genera
of 45 families). Among these taxa, there were 25 taxa(23 species and 2
varieties of 19 genera of 14 families) for the woody plants, while 119
taxa(107 species and 12 varieties of 91 genera of 36 families) were
identified for herbaceous plants, and 21 taxa were investigated for the
naturalized alien plants. The most variously grown community was in
Hwajinri, Pohang and there are 79 taxa, respectively, and Taeanbando

community, only compose of 65 taxa.

4) Vitex rotundifolia was slightly different by enternal morphological

characters like their leaf, flower, fruit according to the different



communities. Pollen grains of the species was monad, prolate in equatorial
view, their sculpture patterns was scabrate and keep to be the similar size

from each other.

5) Method of the vigorous nursery stock production of Vitex rotundifolia
was studied to be cutting other than seed sowing. In cultivation, rooted
cuttings showed better in viability and growth than seedlings; as well as

showed better record in adaptability to soil.

2. Study on the extracting and analysis of aromatic components of

Vitex rotundifolia

Volatile essential oils were periodically isolated from leaves, flowers,
stems and fruits of Vitex rotundifolia and analyzed by gas
chromatography(GC) and gas chromatography-mass spectrometry(GC-MS).
In addition to simultaneous steam distillation and extraction(SDE) which is
commonly used in extraction of essential oils from plants, supercritical
fluids extraction(SFE) was applied in order to improve extraction efficiency.

The major components in the oi from the leaves were a
-pinene(30.25%), 1,8-cineole(19.89%), sabinene(9.56%), a-terpineol(7.94%),
B-pinene(5.69%) and terpinen-4-0l(2.37%), and those in the flower oil were
a-pinene(25.47%), 1,8-cineole(7.69%), manoyl oxide(6.21%), B
—pinene(4.20%), a-terpineol(3.76%), and sabinene(2.78%). The major
components in the oil from the stems were a-pinene(13.24%), «
~terpineol(10.64%6), 1,8-cineole(4.40%), manoyl oxide(4.02%4), B
—-pinene(2.39%) and terpinen-4-ol(2.21%) while those in the oil from the
fruits were a-pinene(20.24%), 1,8-cineole(11.47%), B-pinene(9.97%), «a
~terpineol(7.08%), sabinene(3.68%), and limonene(2.77%). The percentage
composition of monoterpenes in the oils from the leaves and the fruits

were higher than in those from the flowers and the stems, whereas the oil



from the flowers and the stems were characterized by a large content of
sesquiterpenens, diterpenes and other unknown high molecular weight
components.

The essential oils were isolated from leaves and fruits, and analyzed at
every 2 months. Not so many differences are detected between both the
samples of leaves and those of fruits. The amount and the number of
component of essential oils extracted by SFE were larger than that those
by SDE and extraction yield was about 5-fold larger for SFE than for
SDE, suggesting that SFE is more efficients for extraction of essential oils

from Vitex rotundifolia.
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2 AFA FEI &Hl7|UF (Vitex rotundifolia L. fil.) &= *—.—3}61\ =

FElve, T, A3 T ofAo} Aol A= —EH] ]‘/‘rT—J Ax3 d“ﬂ% T
el skl A, dld, FEAEE HAoR AMEsta Ak (Perry, 1980;
Kimura et al., 1996). =¥ 7|yF &= vlA 23 (Verbenaceae)el 9% &4 #5
owA YUl AFE, %, FEAY, SHEALS & 100-700m
A, 2 A Aoy s megol A AAetar 1o (Yeeh et al., 1996),
Z2y JRE A= Aoz Ogaﬂx% Ath(Lee, 1989). H3t &0 7| Lol
SHrEo A= AEEY Ay A4 ddste] ddEd, ditstan, dEd
Hol gyl A x|qy Z= 7134§T+(repellent), NEa3 o #3 AxZ43}
So] HiFo](Miyazawa et al., 1995, Watanabe et al., 1995, You et al,
1998; Okuyama et al., 1998; Ono et al., 1999; Shin et al., 2000) A= HFH,
THZIUe] ARdE 2AolY Feadorr 7HAd dsid= Ao 4
A QA 7] w ol

rie

715 = AR FaAyd wEEwdA $uuel

3]
W7o 7] SAelv A
%

of AT A & B zAd WE ATe
o7} A & 4 Jrw 2o,
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W A 22 248 Fuller$t Tippod EHFA A wel sldslg o,
& o] ZE(1989), 73} & (naturalized alien plants)S ¥H4=31(1995)3 =

f
&
o

12 7hA 9] 7bd FEel A Adse o 1000 (2 ZAA ) E A3 s

o Aelsk %, el Aol 4wA T& FAsH, dW4 FHL Area

ol WANS W Qo 100745 AR 2AAD 4 dojE @
o

Aol A ZASM, 2o Agd BN 100ME AR £ Aolsh F

AAE st duE ZF AT 100084 dol2 AEs & Digital
Calipers(Digimatic CD-15B, Mitutoyo Corporation)& A}&3lo] &S =43}
Atk ATFS 2 2AAE 400094 doz= AEE & 70T A 48417 &

Ao Erdtman ol W3k Livingstone2 ¥ % (Kim,
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1~

(1) =AM &3 N (acetic acid : sulfuric acid = 9 : 1)& AME7F & 44

(6) Glycerine®} /(1 @ Do £ AE o] A& b 2,000~3,000rpm
o 10%7F dAEAA FedS wepinh

(7) SAEg s 1A
o] o} glycerine jellyoll wj &3t}

A
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X
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X
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olff
rlo
o
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=
rd
2
%o,
s

o

ShE

) 27
AR 7R Bk 2 (Olympus BIDS AF&skel 717 8hach
) =7

2) FAFE AAEA Y H (SEM) #Z
7h) FE A =

shite] AR 8-S AR Fo A7 &A= o 2k
71

(1) Tubeoll 50% alcohols 8m¢ ¥ il 5%-7F YAELANZ F A5Aqe w
ghl ot

(2) Tubeol 99.9% alcohols 8m¢ Pil 5&7F YARAZ T A5HS 0
ghl ot

(3) Al tubeol 99.9% alcohols Sml ¥ il 5E7F YAEZAZ & A5 A
S i)
(4) 75% alcohols tubedl] Ho] R &SI FALE A A

o,
i
i
ofo
2
il
it
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(5) #={ AEE jon-sputtering 0. & FWHo| 58 7F gold coating(F7 10
0~200A, 5mA)F o5 3t dS #E3o

<

W)
EQ
2 1-‘
i3
L
4
il
ofy
o>

o
fru
o
i
Sh

st Fele Ao AFEgE fo]=, o] Erdtman(1952), Faegri®t
Iversen(1975), o] o] A E](1978)2F Kim(1982)el whskt},

2. &UANURY FH P 77

o EuRe FA434 A Y
D A el mg Zeoks HA
(AR, ALARE, =WePE, REAPE, BEATH)

7 FAF =08 020009 10€ el A =nl7Ivy FE 7HE e 57
A o R Akt
W) 9F 9
2t vermiculiteE 1'1(v/v)E2 EFsle] FEE AL FFd TAE
2001 39 25¢e wFsha LA dFekdh 24 AFHHEE TAE 400
HA FH9 2 FEFSh] 10094 49kE 02 XAstdnh. F2F gF Aol 5714

A Has AR A2AE FAE ABTS=22(CERE) 1g/5072 9] 5
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gl A 2001

A8t Si .
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il
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1g] ot FEAZE
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28 g

3

(1) Ag=d=4(IBA)¥ ABT

@ 50ppmell 24A17F A

@ FA (=)

@ 150ppmell 24A17F H A

® 2,500ppmel 1

@ 100ppmell 24A17F H A

® 200ppmell 24A17F H A

@ 5,000ppmol 1

|

2 X

k

® 7,500ppmol 1%

|

D 1g/20 0 (24N 3 FA])

2 X

zk

© 10,000ppme®l 1+

© ABT
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=
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,AO
Hr

e

"

()

o} FE 1l(v/v) EFHE
2E9 28 1:11(v/v) TFHNE
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3. =HIZIYF9 Awl ¥y 71

. AMEES FF
1) 1-0 AAE 1 20014 38e] HEA FEse] WolAzl F HEAA 1

2) AbEE 2002 39 20l AbE(MuEdto]E+detolE AM)ste] 470
1=}

% 1. AFES o] - glsty EA
AE=T4(%)
g < E A pH
2y H A HE
2o 87.3 10.2 25 AR 54
WAL E 70.2 18.1 11.7 FAAE 52
33 B 49.1 37.4 135 nALA S E 57

of W £HUE BE AFEAES defar] @
14 THAES AHgEH

o, A u] gy

D ovRel E5
b R ME Wb PA MR, BHEE 20-17-17)
o) ful (ol £ )

2) Aulge] =4
OEREETCESD
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W 71 HE T A H

@ 100g/pot @ 200g/pot @ 500g/pot ® 1000g/pot
o) 712 "z o5 AJH|
D 2.2 20g/pot @ &4 40g/pot ® 24 60g/pot

@ H3PE 20g/pot @ EHFHIE 40g/pot  ® EHIFHE 60g/pot
2h) F71d b8 7|8+ 571" vE Fh|
@ 714], 714 ¥ & 500g/pot+ FH], 224 20g/pot

N

14
@ 7149], 714 ¥ & 500g/pot+ FH],2 2 40g/pot
@ 714], 714 ¥ & 500g/pot+ 54|, 2% 60g/pot
uh) B AR H(7] 8], F7]1E ¥l & 500g/pot+ W] L)
@ 714], {714\ & 500g/pot + 3Fo] ¥ 2~ 5000 <
@ 714], 714 ¥ & 500g/pot+ ko] 4 2~ 10008

@ 714], $714 B & 500g/pot+ 3Fo] FE ¥ 2 20001 4

2 A g8 TEPot)S EXY &3
2 AdalME 7h= 20em A= 20em o] 25ene] FekiE XEE ARG
grh 223 ZE 14F 001me] B4 FH8A

ok, 59 A A9 A H

1) 2002 4€ 1395-H 49 159 Abole] BE A|@8 X EO Anj§ EG
Astar, fr71d vs 9 Fr1d v 7iu] Alggtel] Feke] AlHE @
2) 2002 5¢ 139FH 59 174 Atole] AAHE A TR FE| o253

424 A A8k, 2 AlETE 5 ZEA wiA st AlY

T F EEE 208409,

)

RE, 10082 Hat 2927 1.08mo] 3L, Hit E7] 2ol 12.14cmo] A Th
4) AHEEE 79 2290 AFE XEA o]Asith. AR} viRAR ¥

iE
.
£ 484 AAsan, 2 AdTY 5 LEA WAt APTFT F Bk

NRE AgRE 299743 2707007} vsd ASS Awate] A48
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5 A¥
R, 10022 Ht
em, 912 1070l A Th
6) 714 HEet Hujo FH|=
o] /é”\]s} o}
7) AP BlEsk- 2 kol A o] ol =],
FEAE -] flste]l AAde] 50% AFE
o] dojuA ¢ 10 2+A o2 pote] $AE vl
8) AE7I1% F<t FAIE flel mEbAl =52 1,0000H <
o}

)T =2
T =

=H

ok

Gl

v, BE9 AFF XA}
1) pot o]2 ¥ AAHEE= 57H‘°é,

=
2H 109 1

SAS version 8.10(SAS Institute Inc.,
A5k

Cary, NC, USA)

program= ©]-§-3Fo]
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<® 2 MR >
A

¥ AFONY - wHZ|LIE SIIMES FE - 40

i
g
¥4
-+

L &H7uRe 298 Aadee $% - 24

7. A&

AR A& ke Wb At = SH7|UFEFEH dus
1999 11€ %<, 43 7]+ 2000d 79 S, 283 F2 20008 8YE =
A ANFAsA AMESHATE e Ag F7I7F A9 fla, Y= wg- Ao
wAel dasgh ¢S AHT A SHl7IvT Ere] desd SETE o] 4
del A Aelatdnt AAS ANEe T30l ZEE s o 1743 54
T A F4g the 20T e WA B stHA] 248 AlEE AFEES
t}h FEE&w 2 A AFE3 n-pentane® diethyl etherv= Al¥ EF& AE3

MR
o
rlo
n
©
=)
QO
>
>
w
—+
—
@]
ey
wa'
=
O
&=
0.
=
3.
=
>
>
=
=
a5}
jary
E.
D
o
=

Azste] RAT AR 200 g3} o 2 L9 FRFE 3 09 Fave H
e

23] Yil Schultz 5(1977)2] o] ulzl AL

o|\
N
o|N
=l
I
it
o

(Likens & Nickerson type simultaneous steam distillation and extraction
apparatus, SDE)E Al&3lo] 1A]7F 9t FE39th ol FEEUEAE
n-pentane®} ethyl ether &3 (1:1, v/v) 60 mlS ALgelP o, F5 <

o
o
718 EE FAste]l F4 FAUEFOR 24A3 T DT te o] Aol

_26_



x 0.25 mm, film thickness: 0.25 mm)E& AF&3}9 2, &8 &%= 50CoA 5&3F

A8 T 230C7HA B9 2TCH & T 230ToAA 30270 FA8t9ch A
% 7]+ flame ionization detector (FID)E AF&3la, FUTF9 AE7] 22&=

e

250CE FAstd e, EW7Al= A7k~ (1.9 ml/min)E A8k split mode
(split ratio = 59:1)Z FU3} . Gas chromatography-mass spectrometry
(GC-MS)= HP 5830A% gas chromatograph®} HP 597038  mass selective
detector (MSD)Z Al-g3lo] A A1t aL, 2L Innowax fused silica capillary
(50 m x 0.20 mm, film thickness : 0.25 mm)E AF&3FA . GC 8l &5+
40°Coll Al 220C7HA] # 2TCH & F 220ClA 5083 FA AT F97
9} interface =%=% 250CE 3} 3L, carrier gasi= FEH7F2 (1.2 md/min)E
AFE3FA T MSD 271 2 24 electron ionization (EI) voltage 70 eV, electron
multiplier 2200 V, electron scanning ranget® 41-500 amu® 3}ich A &<
T4 GC-MSDE A}g3led 7z A¥ <9 mass spectrums 4 & HP
59970C Chemstation data systemel] <]3F Wiley 138 data base9] 74, &3
2ol mass spectral data(Adams, 1995) % T3 ZHANA 3L F (Ce
~Cx)E AT U+ Kovats(1965)e] iiol whe} -3 7} A&°] retention
indices(RD)®}  +¢1/¢ RIE Hlaste] 5733 tH(Jennings and Shibamoto,
1980; Davis, 1990).

2. THZIUF A7IE ARFAHAEY F& - 4
7. A&

et WAEo A 2 st= &Y 7| U (Vitex rotundifolia)E A # 8F
Aed 42 54 o] Yy Aeta 109 ol Jdgo] AR 6¥ %7, 8

1108 Zwol AFstA e duis 9€ sheol #Y] AlFkeke] 124
q

=i
Zao dystrz Ad: 109 29 129 240 A3 sk

U AEEY
D 32 AFAAEY FE594 24
7V) £%7] =% (Water-steam distillation)el] &3+ AHFAAE F=
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AAFE 200gS Warring blender(300rpm) & 3E7F »}33k 3
£ A% 3L flaskel ¥ Schulz 5(1977)¢] ®Wiel wep A% F37]
(Linkens & Nikerson type simultaneous steam distillation and extration
apparatus, SED)& X & A}&3lo] 3t AR S 1A FE3AY. oy F&5&
mj £ 4= n-pentane® ethyl ether&d4(1:1, v/v) 60mlS AM&3+ =
F= 5 &uiERts HAste B SMRIVEFOR @43 e 30T o]dtol A
°f 5ml7b 2 wi7bA] Sk w=eba, AATVIFere] AolA of 2ml7bA w5
& ve A8 RRE S

) Gas chromatography +4]

ol AR sHEL AR EIYI(GO R A8t AFE7]7] =
Hewlett-Packard(HP)  5890A%  GCE  AF&3t3ith. 2 #H(column)
Supelcowax 10 fused silica capillary column(30 m x 0.25 ml, film thickness
D 0.25m) s AREstal 2%+ 50TelA 53 A F 230T7HA " 2TH
Seote]l  230TCelA 53 FASAT. AE7]= flame  ionization
detector(FID)E AF&3lA 3, FHT¢ HAEF7] =55 250CE star &HH7]A
= 219 ml/min)E AF&3te] split mode®E T 313 th(split ratio, 59 :1).

t}) Gas chromatography-Mass spectroscopy 2]

Ztxa et E g - 2R A 7] (GC-MS)+= HP 5830GCe HP 5970 mass
selective  detector(MSD)E  AR&3tAth.  #e]#2  Innowaxfused —silica
capillary column(50 m x 0.20 mm, film thickness : 0.25um)< AF&3}aL, #g
T LT 40ToIA 220C7HA B3 2TH F&38te] 4027 FASAT. F9
T-¢} interface &+%% 250C, 971 A= 2H(1.2 ml/min)& AFH&-3FS

MSDxHA 2 2 A electron ionization(EI) voltage 70 eV, electron multiplier

2200V, electron scanning range: 41-500 amu® 391t}

7t 3 4L GC-MSDE AF&3te] 7 A9 mass spectrums -2
% HP 5970C Chemstation data systemol] ¢]3F Wiley 138 data base®] 7 A,
7}9] mass spectral data(Adams, 1995) 2 H A3 FAdA E©H35EAF

(CeCxp)E A3 b5 Kovats(1965)2] W wak T3 Z} A7 2] retention

M
e
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indices(RD)®} #8172 RIE Hlwste] 57339 tH(Jennings and Shibamoto,
1980; Davis, 1990).

3. F7IAHEY &3} B A4S 017 A% AN F/HAR FET

¥ &4

7l A=
AeE s WHANEE o A A stE 8] 7| W (Vitex rotundifolia)®] 93 &
= 2001 10212 A4 3 5+t

U AEEY
1) ¥£%7] =% (Water-steam distillation)ell &3+ AHAAE F=

S

AANF 200gS Warring blender(300rpm) & 3E7F »}33F &

£ A% 3L flaske]l ¥ Schulz 5(1977)¢] ®WRel wet A% F37]
(Linkens & Nikerson type simultaneous steam distillation and extration
apparatus, SED)&X|& At&3sto] 3 A4S 1A =38 ol 58
m] 2 4= n-pentane¥} ethyl ether&&(1:1, v/v) 60mlS A}M-&3% =
F= 5 BuFuks Hste v S EFeR E4g thg 30T ol sholl A
of Sml7b & wi7bA et 5ot AAavIFeke] AolA oF 2mtA s

@ e BAEARR g

2) =9 A FZ(Supercritical Fluid Extraction, SFE)o| 23 AFAE F&
29 FE=2 A B #nl7iuie] d3 dulE Eaete] ad®
Abg&stATh AR S0gs 19 1% #ZS SFE FA(2=912: Novarl =g
5660208)94 FExd 931 FEEAA CO9 255 1 L/minzE FAsa, ¢
& 220barEs FAIBFHAA 60Tl A 2A17F FE38kGATh o] 43Eo] sto] Aol
—ir%%% °F 50mle] diethyl ether® &3|A17l & F FAUEFS 7lsto]
7

UNZ F BHH F olshshe] 0T olstl A sFee] BAHE An o9
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3) AT A

7}) Gas chromatography +4]

ol VPR sFHEL AR EIYI(GO R A8t AFE7]7]=
Hewlett-Packard(HP)  5890A%  GCE  At&3tdch #2 #(column)
Supelcowax 10 fused silica capillary column(30 m x 0.25 ml, film thickness
D 0.25m) S AREstal 2%+ 50TCelA 53 A F 230CT7HA " 2TH
Seote]l  230TCelA 53 FASAT. AE7]= flame  ionization
detector(FID)E AF&3elA 3, FHT¢ A&7 =55 250CE star &HH7]A

al
= 219 ml/min)E AF&3te] split mode® T 313 th(split ratio, 59 :1).

1) Gas chromatography-Mass spectroscopy =%
ZteaRutE oy - SR A 7 (GC-MS)E HP 5880GC2+ HP 5970 mass
selective  detector(MSD)E  AR&3tAth.  #e]#2  Innowaxfused —silica
capillary column(50 m x 0.20 mm, film thickness : 0.25um)< AF&3}aL, #g
T LT 40ToIA 220C7HA B3 2TH F&8te] 4087 FASAT F9
T-¢} interface &% 250C, 971 A= FHE(1.2 ml/min)S AH&-3FS
MSDZZA 224  electron ionization(EI) voltage 70 eV, electron

multiplier 2200V, electron scanning ranget® 41-500 amu#® 3}

ZF 4ol 4L GC-MSDE AH&3ste] Zb A9 mass spectrums ¢
& HP 5970C Chemstation data systemol] 2|3k Wiley 138 data base® 7 A,
F3 79 mass spectral data(Adams, 1995) % U3 ZFANAN ©HIFEAF
(Co-Cop)E AT b5 Kovats(1965)¢] Wrioel whet -3k 2k A= €] retention
indices(RD)®} #8172 RIE Hlwste] 5733 tH(Jennings and Shibamoto,
1980; Davis, 1990).
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o) A&
570 A AA EHl 7y ek A ‘H-roﬂ Asskal e <A E(vascular
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= 13 2k o]F HE2E(woody plants)° 149} 194 23F 2WF9 T 253
Faolem, &2 E(herbaceous plants) 367 914 107% 129159
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guelE, MR, FERE, ©ANE, Bx, $aEWs) Sl 2RFE
EREs FdstA #EGE, Pinus thunbergii)o] AB53kil o] o5 4
el A EAE L des o & Ak ogddm HE
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plants) 2= w718, Aol FHotF, FHE, vlxate]y, eyl FHAn]
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quo), AuidgE, d, A3, 3E 5o BRFG Fueidx, 94, 29
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F 4570 A sHl7ZIve] g 54

A
63 2]
A(ej et B(#A C D(E3 E(3H4
AFEEEA) | AxgegA) | (akagA) | ddeegA) | dnedeA)
ol
Zo](em) 2.5-(4.3)-6.2 32-(45)-56 2.3-(4.2)-5 2-(39)-54 2.6-(3.6)-4.6
= (cm) 2.0-(2.9)-4.0 2.3-(3.3)-4.3 1.9-(32)-4 8-(2.71)-4 2.0-(3.0)-4.6
gdol(m) [3.0-(7.0-120 |20-(48)-100 |2.2-(55)-12.0 0-(5.0-11.0  |3.0-(7.0)-12.0
A (er) 5.7-(11.5)-239 [6.0-(11.8)-23.0 [6.0-(11.6)-23.2 7-(11.4)-22.4  159-(11.1)-22.9
zd4dol(em) |12-(1.7)-2.0 14-(16)-2.0 14-(1.7)-2.1 1.3-(1.7)-2.3 12-(16)-2.0

o
9 (em) 0.8-(1.2)-15 0.8-(1.1)-1.3 0.6-(1.1)-1.3 0.8-(1.2)-1.6 0.7-(1.1)-14
stA Aol (em)  [42-(104)-173 [40-(10.0)-16.0 |4.0-(11.5)-183 [45-(12.2)-20.0 [4.0-(11.2)-182

A & (mm) 4.0-(5.0)-6.5 2.0-(5.2)-89 1.9-(5.0)-6.4 4.0-(65)-71 35-(5.3)-7.0
A (g) 24.3-(24.9)-25.4 [237-(25.1)-26.9 |23.1-(23.5)-239 [23.6-(24.4)-256 |23.1-(23.9)-25.5
=

A =7 13.0-(49.1)-75.0 [12.0-(54.1)-92.0 [12.6-(47.8)-85.6 |10.0-(41.8)-82.0 [14.0-(40.2)-70.0
Z o] (cm)

EEZ Ay 5.8 6.0 53 74 76
Zol(m)

FHo g 35 35 3.8 4.3 56
A% (cm)

4) =71

. £H 7 uRe e

57) A A e A w7
A AR ASEM) O.% 54, $23 Av ¥ 59 Plate Io] UEhsos b}
o} 2},

oA
40 o
o
Eh
o
:%‘:”,
A
ol
e
ofd
£
=)
!
g
g
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FEHE FH(monad), 5=A(isopolar)e] L Z7|E =ZZo|(PL)7} Hit
Atk FHFAole= x3 spxlepEo] it 31.2m=EA

L AlFepEe] Wt 30.0m= 7HE A%k 571 A =H7Iu
EW g (equatorial  view)Z FSHAYA(polar view)> EF Z
(prolate) ¥} Y& (circular)o] At} 2ol (aperature)?] FH= ZF 373
(tricolpate)o]™, G+ Ao](CL)E Hit 26.1um, Z(CW)S Hf 2.1m=EA A
97 Aolx= =LA &gt W R Y (sculpture pattern) BT W HA

(scabrate)o] ™, E ¥ F7)(exine thickness)® Bt 1.81m=E FAE ST}

—_l
N
)
o3
S
o
=
=
2

E 5 57 A9 @ulsy st Fed 54
B

A4 A C D E
parameters
A EZHY] cell unit @3 (monad)
5= polarity =4 (isopolar)
=7 o] PL(tm) 30.0+1.81 | 30.8+1.85 | 29.2+1.65 | 31.2+1.59 | 30.4+1.78

ALHAE EWQm) | 21.9¢1.33 | 22.0£1.53 | 21.1+#140 | 22.8+1.47 | 22.1+1.67
ot 4 o] CL(im) 26.0+1.79 | 26.4+1.89 | 25.7£1.66 | 26.4+1.67 | 25.8+1.85
ol 3% CW(um) 2.06+0.19 | 2.10£2.26 | 2.00£0.21 | 2.18+0.24 | 2.08+0.24

it

FH 57 ET(um) 1.82+0.16 1.79£2.30 1.78+0.17 1.84£0.20 1.80+£0.22
P/E ratio 1.37+0.11 1.39£0.10 1.36£0.09 1.36£0.09 1.34£0.14
e view) 4% (prolate)
i(j‘lia? s}iew) 9% (circular)

] "] 3}/ (scabrate)

(sculpture pattern)

Note ; A(E|IRE: AlFgwgA]), B(AMIE Axeat=gh]), CHlFEa=
2), D(EF RlglErA]), EGEE @ae]at=gx]), PL(Polar axis
length), EW(Equatorial width), CL(Colpus length), CW(Colpus width),
ET(Exine thickness), P/E(Polar axis length/Equatorial width)
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Legend for Figures

Plate I. Light micrographs(LM) and scanning electron micrographs(SEM) of
pollen grains of the Vitex rotundifolia.
1-2. Light micrographs of pollen grains of the Vitex rotundifolia
1. Pollen grain in equatorial view, showing prolate. x900
2. Pollen grain in polar view, showing circular. x900
3-4. Scanning electron micrographs(SEM) of pollen grains of the
Vitex rotundifolia.
3. Pollen grain in equatorial view, showing Tricolpate. %3,500

4. Part of sculpture pattern, showing scabrate. x15,000

Plate I
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I 6 TH 7YY SRS 9 wolg
A |k | g eAs | BE5S | dols A | A Tel&(%) al
1 100% 94 69 69
2 1009 86 62 62
FEAE | 3 100¥ 99 68 68
4 1009 91 69 69
Bt 92.50 67.00 67.00
5 100¥ 86 65 65
6 100¥ 81 60 60
ALAE | 7 100% 82 57 57
8 1009 72 54 54
3t 80.25 59.00 59.00
9 100¥ 82 59 59
10 1009 82 64 64
=R |11 100% 98 63 63
12 1009 82 58 58
Bt 86.00 61.00 61.00
13 1009 104 69 69
14 1009 75 59 59
oA | 15 100¥ 85 62 62
16 1009 80 55 55
Bt 86.00 61.25 61.25
17 1009 89 62 62
18 1009 84 61 61
WEA | 19 100¥ 73 53 53
20 1009 75 55 55
Bt 80.25 57.75 57.75
1 1009 85 64 64
ABT 2 1009 81 62 62
T2 3 100¥ 94 68 68
A 4 1009 86 66 66
ki 86.50 65.00 65.00
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E 7. 07U FAY SES
(10071 FA sEHE& %)
A bl 474 370 271 170 070

1 0(0%) 3(3%) 19(19%) | 47(47%) | 31(31%)
2 0(0%) 2(2%) 20(20%) | 40(40%) | 38(38%)
A}8- A A 3 0(0%) 5(5%) 21(21%) | 42(42%) | 32(32%)
4 1(1%) 1(1%6) 21(21%) | 46(46%) | 31(31%)

3t 0.25 2.75 20.25 43.75 33.00
5 0(0%) 1(1%) 19(19%) | 45(45%) | 35(35%)
6 1(1%) 0(0%) 18(18%) | 41(41%) | 40(40%)
& A A 7 0(0%) 4(4%) 17(17%) | 36(36%) | 43(43%)
8 0(0%) 2(2%) 14(14%) | 38(38%) | 46(46%)

ot 0.25 1.75 17.00 40.00 41.00
9 0(0%) 3(3%) 17(17%) | 39(39%) | 41(41%)
10 0(0%) 000%) 18(18%) | 46(46%) | 36(36%)
= v & 11 1(1%) 3(3%) 26(26%) | 33(33%) | 37(37%)
12 0(0%) 3(3%) 18(18%) | 37(37%) | 42(42%)

ot 0.25 2.25 19.75 38.75 39.00
13 1(1%) 5(5%) 22(22%) | 41(41%) | 31(31%)
14 0(0%) 0(0%) 16(16%) | 43(43%) | 41(41%)
B3 A=A 15 0(0%) 2(2%) 19(19%) | 41(41%) | 38(38%)
16 0(0%) 5(5%) 15(15%) | 35(35%) | 45(45%)

o 0.25 3.00 18.00 40.00 38.75
17 0(0%) 4(4%) 19(19%) | 39(39%) | 38(38%)
18 1(1%) 3(3%) 14(14%) | 43(43%) | 39(39%)
=2 19 0(0%) 1(1%) 18(18%) | 34(34%) | 47(47%)
20 0(0%) 4(4%) 12(12%) | 39(39%) | 45(45%)

ot 0.25 3.00 15.75 38.75 42.25
1 0(0%) 5(5%) 11(11%) | 48(48%) | 36(36%)
ABT 2 0(0%) 3(3%) 13(13%) | 46(46%) | 38(38%)
T E2E 3 0(0%) 5(5%) 16(16%) | 47(47%) | 32(32%)
2 7 4 0(0%) 2(2%) 16(16%) | 48(48%) | 34(34%)

o 0.00 3.75 14.00 47.25 35.00

AA Gt 0.21 2.75 17.46 41.42 38.16
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E 8 AAEGY - BA FEY 545 T8 (%)
[l P [T T A T e E Nl
A2
o= 4677 | 533 | 833 | 90.0 | 533 | 633 | 96.7 | 53.8
50ppm 24hr. 533 | 56.7 | 60.0 | 56.7 | 70.0 | 76.7 | 60.0 | 619
100ppm 24hr. | 56.7 | 60.0 | 60.0 | 56.7 | 733 | 76.7 | 66.7 | 64.2
150ppm 24hr. | 60.0 | 633 | 633 | 633 | 76.7 | 767 | 66.7 | 67.1
200ppm 24hr. | 633 | 66.7 | 633 | 633 | 733 | 80.0 | 733 | 69.1
2500ppm 1min. | 633 | 66.7 | 700 | 733 | 96.7 | 833 | 833 | 76.7
5000ppm 1min. | 66.7 | 700 | 733 | 733 | 96.7 | 80.0 | 833 | 776
7500ppm 1min. | 66.7 | 66.7 | 70.0 | 80.0 | 933 | 8.7 | 6.7 | 772
10000ppm 1min.| 633 | 633 | 66.7 | 76.7 | 833 | 80.0 | 733 | 724
ABT 24hr. 50.0 | 60.0 | 56.7 | 60.0 | 733 | 633 | 63.3 | 609
Total Mean 59.0 | 627 | 637 | 653 | 79.0 | 767 | 70.3
E 9. APFEPY - IBA FEW $A4H29 Callus 4 (%)
S TR T B I e e
e Mean
o =+ 6.7 0.0 6.7 20.0 0.0 3.3 3.3 5.7
50ppm 24hr. 0.0 20.0 0.0 26.7 0.0 0.0 3.3 7.1
100ppm 24hr. 0.0 13.3 0.0 10.0 0.0 0.0 20.0 6.2
150ppm 24hr. 0.0 13.3 0.0 3.3 0.0 0.0 10.0 3.8
200ppm 24hr. | 13.3 6.7 0.0 13.3 3.3 0.0 0.0 5.2
2500ppm Imin. | 0.0 6.7 0.0 10.0 0.0 6.7 0.0 3.3
5000ppm Imin. | 3.3 6.7 0.0 0.0 0.0 0.0 3.3 19
7500ppm Imin. | 3.3 13.3 0.0 10.0 0.0 0.0 0.0 3.8
10000ppm 1min.| 0.0 3.3 0.0 10.0 0.0 0.0 0.0 19
ABT 24hr. 0.0 0.0 0.0 3.3 0.0 13.3 | 16.7 4.8
Total Mean 2.7 8.3 0.7 10.7 0.3 2.3 5.7
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I 10. A ESE - IBA 5 XA e (7))
ok _ _ - -
gaa—c o | e | W% | B | @ | 3w | 2% |Fgn| 00
e 3.291 3.85| 3.6%| 4.49] 8.6°%| 4.99| 459 | 47

S0ppm 24hr | 3.8 /| 6.3 4| 5.8 5| 7.6 % 9.4 %| 9.5%| 6.2 | 69

100ppm 24hr | 4.5 % 6.3 9| 6.7 %/ 6.1 5| 7.8 | 9.7 %] 8.2°%| 70

150ppm 24hr | 4.7 %1 5.3 ¥ 6.7 3] 6.3 %1 7.5 4| 11.1 9] 9.2 % | 73

200ppm 24hr | 6.2 | 6.3 ¥| 7.1 % | 7.6 5 9.8 %] 9.7 %| 10.3 % 81

2500ppm Imin. | 5.6 °| 6.1 “°| 7.3 %[ 8.3 % 12.5 %) 13.4 4| 11.2 %| 92

5000ppm 241min.| 6.5 “| 6.5 %| 7.7 *| 10.5 4| 18.1 4| 10.0 %] 13.2 %,| 104

7500ppm 11min. | 7.0 4.| 6.5 % | 8.3 %| 7.5 %] 10.4 %] 9.3 % | 10.2 ¢| 85

10000ppm 11min.| 7.1 | 6.9 4| 10.6 4| 9.2 % | 10.0 %4 9.0 %| 9.3 % | 89
ABT 24hr. | 3.5 ¢| 4.0 %| 4.4 7| 5.2%| 1245 7.6 §| 4.1%| 59
Total Mean 5.2 5.8 6.8 7.3 10.7 9.4 8.6

o) ®ele Ay el
SRR A WEE Ao A4 7 wele] olE AW AW: E 11
o ebe ksh ok

Aoy pale) Bolst A He RS FEAAe BANTEA 66l T,
7

T7HA A ES AAE AA2AED AeHE Hid e v e
o} ABT A8 Azl oA 95emet 99em® 2H¢ka, thE 2E [BA A o

3 Bz Hgehs AEA Aed wgd A Ao FRAG 1
Ui, wg D el FoMStE We YFRAEL FEsh AYES FF
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e
AC)
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o
S
S5

ek . N = = zs =8 Total
fﬂ{—qt‘g ° E’_EH %}E %}E—- =] = oL Ugo} U?}}E’_ Mean
o =+ 9.2 6.6 10.0 | 116 | 115 9.6 79 9.5

50ppm 24hr. 213 | 111 | 153 | 143 | 190 | 129 | 170 | 158
100ppm 24hr. | 20.7 79 159 | 13.0 | 169 | 121 | 152 | 145
150ppm 24hr. | 188 9.3 163 | 145 | 169 9.5 156 | 144
200ppm 24hr. | 172 | 123 | 161 | 156 | 183 | 131 | 157 | 155
2500ppm 1min. | 15.9 9.3 160 | 154 | 179 | 118 | 178 | 149
5000ppm 1lmin. | 180 | 114 | 170 | 148 | 162 | 122 | 157 | 15.0
7500ppm lmin. | 172 | 125 | 171 | 155 | 159 | 108 | 164 | 151
10000ppm 1min.| 156 | 13.0 | 172 | 134 | 147 | 11.0 | 161 | 144
ABT 24hr. 0.7 8.4 9.8 11.0 | 153 8.3 9.0 9.9
Total Mean 162 | 102 | 151 | 139 | 163 | 11.1 | 146

2) =ANE NG A
71 g 9 Callus B4 &
A AR 120 hehd s} 2ok

AL B 2w FHFAA 61.4%=2 /Mg weka, o

o A28, IBA 50ppm3} 100ppmol] 24A17F XA
7, IBA 150ppm3} 200ppmoll 24A17F A=A+ IBA 2500~10000ppmell 1837t
Ao Foz dhtgo] FuTh WEEo] UM FL& A= IBA
5000ppmoll 187+ A& AozA 87.1%S Yehydnh &, A AHEoM %
IBAS ¥ =& WAF FAAs = Zlo] AFER FAE AAS= sEt &
W}l Aoz vEhyton} 2500ppm ol ol Bt g e Frlavs
A gkt

107H4 AZEH A

Z x o
85.7%% 7hg L go] B, GFOR FEXLESIE FILELFELR

el
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o
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=
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T} 200ppmoll 24A17F H A A 2] 24 96.7%

o7 AFAE FIFEL4RY, FIIE

]
o)
=
[\]
a1
o
()
=]
o]
8
2
—
He
)
)
B
UL

of M &S YERATE

B, FEXRE+ZE+EY AdECA IBA 200ppmoll 2441 7F A A A g g A}

2500~5000ppmell 1&7F A A &gk Al oA 833~96.7%°] ¥ Ldol&S

LFERU AT

ABT A2 BACl vl& F3igh 4 H a7 5 e A 29kt
Aol g vwd w Huddgd BT 96.7%2 2a, A
A

l s = LA
HEA 0 2 w4k o] x4k Hlal 10% ool A whto] FF st

+
ot

5 = = =3 | = Total
we) | 9 | gw | 2 | 3w | 23 |@gw
e Rih:] A Mean
o) = 50.0 | 56.7 | 56.7 | 667 | 733 | 66.7 | 60.0 | 614

50ppm 24hr. 633 | 633 | 633 | 700 | 80.0 | 76.7 | 73.3 | 70.0

100ppm 24hr. | 66.7 | 63.3 | 70.0 | 733 | 833 | 8.0 | 76.7 | 73.3

250ppm 24hr. | 70.0 | 700 | 700 | 6.7 | 86.7 | 833 | 833 | 771

500ppm 24hr. | 733 | 733 | 76.7 | 833 | 96.7 | 90.0 | 8.7 | 829

2500ppm Imin. | 733 | 767 | 833 | 933 | 96.7 | 90.0 | 90.0 | 86.2

5000ppm 1min. | 80.0 | 80.0 | 83.3 | 90.0 | 933 | 933 | 90.0 | 87.1

7500ppm 1min. | 76.7 | 7677 | 7677 | 86.7 | 86.7 | 833 | 80.0 | 81.0

10000ppm 1min.| 76.7 | 76.7 | 80.0 | 833 | 86.7 | 80.0 | 8.7 | 814

ABT 24hr. 60.0 | 66.7 | 633 | 733 | 733 | 76.7 | 66.7 | 686

Total Mean 69.0 | 703 | 723 | 7977 | 8.7 | 820 | 79.3

st 60 EoF Wt HA gkkor) CallustE A
JES AAFT HA 0.0%4 Hi 20.0%°]=d, dEsy

¥ 3
AR AeBE Aol AFES FF Atld A4F AFS e

)
12
I
Lo,
e
o
rlo
>



23]
—
w
2
o

ESE - IBA =¥ 52459 Callus 4&(%)

X
e | g% | g2 | 2 | #= | 23 (ggx| o0
Rk
o = 3.3 0.0 6.7 6.7 3.3 6.7 6.7 6.5

50ppm 24hr. 6.7 10.0 | 133 0.0 13.3 6.7 0.0 7.1

100ppm 24hr. 0.0 10.0 | 133 0.0 6.7 3.3 0.0 4.8

150ppm 24hr. 0.0 6.7 6.7 0.0 3.3 3.3 0.0 2.9

200ppm 24hr. 0.0 3.3 20.0 0.0 0.0 6.7 0.0 4.3

2500ppm 1min. | 0.0 3.3 10.0 0.0 0.0 3.3 3.3 2.8

5000ppm 1min. [ 0.0 6.7 10.0 6.7 3.3 3.3 0.0 4.3

7500ppm 1min. | 0.0 6.7 0.0 10.0 0.0 6.7 0.0 3.3

10000ppm 1min.| 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.5

ABT 24hr. 3.3 0.0 16.7 0.0 13.3 6.7 3.3 6.2

Total Mean 1.3 5.0 9.7 2.3 4.3 47 1.3

) e

SV EANE AP A AYEFE P IBA FEW A5 B
Wel i T 40] Uebd vt 2ok EolA FAe] $3 AU Luhw Eole
Lo AAE WA BA FEE nmEY Ao, $3 shg Luhy w7
© #2 IBA v% WolA AMFEZRY HlaiA] Aifolrt

WaE Aol e Ha 2670004 Ao 160702 Wolst AekAl et
L]»T;],.

2 EY UlelA IBAY wkel wE ¥ $£E dlusty, g 4
= EEATAA By F7F W BES el 77HA
ANEF AAE e goz vustd, 10714 AgEE Ay 7k uA
TR A 4302 7 Ha1, o] IBA 50~200ppmol 24417 A o
A &a7h e en, IBA 2500~10000ppmell 133F A el A Be] 427}
2 yehdh Bel ol ol IBAE nEEE @A A
E2 AT HAAsE AR g9520 A2 YE oy, AE

9} FE Yol sEwste] mE wolrh Ax] ekokrh
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Aol ANt FEAETE I3 AGESAA BEY F7 g2 A
S deEi AT 53], et FEWNS ARG AFESAA S el Frh 7Hg
Ak 107k AAEd Ay dAE A9 gS AdESEE vusd, F
EAE+RY AGEAA 1LIZ e 57 7P Botal, vEew FiEs
E4+SEA017Y), FELE+FE+RHO3/N)] F=oldlon, nd, #E, FE
+ 2y AdEAANE vad ey =7 g
AA A= 7beEA e FrF b B2 e FEZE+IE AFES
4] IBA 10000ppmell 1387+ A3 Ao zA Fit 160709 Hel7p LAysisltt
Abgrell wbAlgh M) o ik IBA A Eabs W gelAet e AFgS
et on, W go] £ Aol e Fm B2 dow Usyith
E 14 AESE - IBA R A4 e F00)
et ST g% | am 2 =2 2y | #aw |jo@

EIEST 4.7 13.1% [3.19 154 |50% |[48% [4.2¢, | 43

Soppm 24br. | 6.7 % | 539 |6.2% |64% [7.9% 7.6 |7.6% |68

100ppm 24hr. | 5.9 91 9.2 % | 7.3 % | 10.3 %|12.2% | 8.4, |8.8% | 89

150ppm 24br. | 6.0 % | 6.7 5 | 8.1 % | 11.1 4] 13.4% | 11.8 %] 9.5 5 | 95

200ppm 24hr. | 7.3 <1 8.9 b 1985 | 11.3%|13.1%]13.2 %] 9.7 % | 105

2500ppm Imin. | 9.5 % | 10.6 %[ 10.0 %) 13.6 % | 12.8 % | 10.2 %, | 10.0 %,| 11.0

5000ppm Imin. | 14.0 4| 12.2 %| 14.1 4| 10.9 4| 13.1 %] 12.3 %,| 13.4 4| 129

7500ppm 1min. | 10,2 51 9.4 9| 10.5 4| 10.5 %| 13.0 %| 11.5 % | 15.8 ¢ | 116
10000ppm Imin.| 9 4 51 8.7 % 1 10.7 4| 11.5 4’| 15.4 % | 16.0 % | 9.8 4 | 116

ABT 24hr. | 4.6 % 414 1269 (18.8% [5.0% |4.79 |4.16, | 48

Total Mean 7.9 7.8 8.2 10.0 111 10.1 9.3
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th el Hdf Aol

SANEAA g A B 7 el Holg 54
of vepd kel 2t

Ho ele] Aozt /b #e AL mEatde ABT Azl 724 7.8me]
IBA 2500ppmell 183+ & %]

—

roh
NS
i)
rlr
=

15

I, Mg R AL FEAE
o A 22.2cme] At}

T7HA AEESG AAE AFEAED AYEE Had s B FAYT
o} ABT A& Ag oM 121met 10.8cmz 2Fgkar, o}
ol i 17.4~19.0cm=z ko] 7} 1A Th,

10704 Bdxded AAE ARESER st 3s B FEAG A

4
ot
frt
4
[l
=
e
o

o

i
ta
fln
5
>
_>J‘_Il
©
4

| =
WA A Welglm, mAAS mezt ERE APFEFIA muy Hel
dol7k 71 Ao vehdeh ol e EFFFH EFAxd Agehs
HEA geA W 1AW Ao FAAL L, wEe % g 5
NAsHE ge] YFRATA FES AFEFS] FF Atolo] Aolsh A4HA

ookt

Eokd 3 5 = = =3 |=Z3 Total
A we | B2 | 2| F | g2 | #7300
o = 10.2 9.9 14.3 11.7 12.8 13.1 127 12.1

50ppm 24hr. 202 | 135 | 164 | 185 | 206 | 154 | 20.7 | 179

100ppm 24hr. | 196 | 146 | 184 | 151 | 189 | 178 | 183 | 175

150ppm 24hr. | 190 | 136 | 204 | 173 | 180 | 181 | 172 | 177

200ppm 24hr. [ 195 | 168 | 21.0 | 188 | 183 | 184 | 199 | 190

2500ppm Imin. | 186 | 132 | 198 | 167 | 187 | 166 | 222 | 18.0

5000ppm Imin. | 179 | 158 | 202 | 181 | 165 | 171 | 181 | 175

7500ppm Imin. | 176 | 155 | 195 | 187 | 164 | 175 | 178 | 176

10000ppm 1min.| 159 | 154 | 179 | 182 | 183 | 169 | 192 | 174

ABT 24hr. 7.8 10.0 9.8 124 | 165 8.7 10.3 | 108

Total Mean 166 | 138 | 178 | 166 | 174 | 16.0 | 176
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AFE A ZH2E 0.57m(56.9%) 2 0.56mn(55.2%) % ¥




W oubE B EAE 0.19m(18.8%)2 2 AAHFWEE)S UEHAT. E7]
A2 vRALEA A 536em(48.1%)E 7 B AAS i1 ggoz E

2.02ecm(23.0%), FE 0.03em(10.4%)2] oldth. e GA] vRALE Al 579cm
(796%)% 7} 2o AGS 3193 thSo =z 2o 444em(43.4%), SHE 2.43cm
(42.7%)2] F=ol ALt

]

ot} mES u]xg F7) L= ARINAZIOl o)A sttt thE el gt
Hl=gk AFEAS HERE sler FAE o £5 Adsta EGEFF
e g2 dubzel AAee viAlEA A b £ gSor wrt =

a4, WE uasd, 357 £ }01011 A A
ol YA, mels vIALESL FEo W) wad FEe Ao vehu

F 17 enl7Iuy AR Ed AAFAREE, %) Hlal

=g
Hotm ef HRA} FE
coe | O | RN | O
e | PO | PR | %R
R e W A G
Aq F 6.00£2.00 a 3.00£1.00 b 3.00£2.00 b
A () 1084.80+415.87 a | 456.60£189.40 b | 336.60£224.38 b
- i 0.08+0.03 a 0.04£0.01 b 0.03£0.01 b
g d 0.04£0.01 a 0.02+0.01 b 0.02+0.01 b
e = 0.14£0.03 a 0.16£0.04 a 0.01£0.03 b
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Aujgt Axp BEo] AEELS B FETF 80%0] AL, FRAFETE 90% ] Atk
(3 18). B & AEE eI AL BES PR FE
olA st Al7|7F A HAV|QA TE Foolv] wiEelH, Hl*ﬁ F7)e o] 2 &)

] H] 3f|
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A= L%E%} = v AL B g E
AENA S 16 18 16
AR A 4 2 4
AEL(%) 80.0 90.0 80.0
) A
FTHZIUE AERE B, vMAE, FE 5 3FF EY AveR &x
Aufaste] A= Ao o AFFHR AFES AA GAY HE A7
oF mlaste] ARG Adbe E 199 vErd wpel gk A A4 2E 031

m(15.9%), vHAFE 0.37mm(12.5%), SE 0.22mm(9.1%)°] AW d&)S UE
Witk =714 2 1.81em(8.3%), "FAFE 1.27cm(6.0%), $E 1.19em(5.2%)
o BAAFREE)S YErAS. e 2o 12.61em(548%), "FAE 16.14cm
(638%), FE 11.23cm(450%)2] B F(BEE)s et 2443 =719
e west Y FEaga, P AFe vhrEdA 1 FYsar o
A7 ZANA EF Abolol AFFH QP& AAHA e AL AA

Aol mEo] AY|7F 2a¥ EEk7] wioth
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S AH S Al el A R Bo] AEER AL
A g Tl e A As Bio] 3] wAtetth F714 Bl AlH| T E

T 100g AlH oA 40% 2 7Y =2 AEES YERAL, ohao] 200g
A H(35%), 500g A1 B]H(30%), 1000g AW F(25%)2] ol Atk 1ejut, AlH]
A e wiALEO Ao AEE 70%9t HlEE A AR LA E Hd A

%o AEgo %ﬂé}t}.

w7 wweh ulg A

m

Fali dol ol Be FEe aved fon, 58 AuAel 714 uk
2 AbgaE A weo] s 439 sbsael vty wwdEth wd, o
AL Eugre] AAAEA} HaA ARSI EPUSEI} e gt
e A 548 ndd Addn dvEy

MIALE S V| REGO R Stal Hlm o] FReF AW gS ko] #H 7
AREE Avlste] BE AFF(ALE)S AR A9 i 219 2o &
AAEL F714 ¥E 100g AH T4 0.59mm(54.8%) = A A H Q1 PRALE
NNEEGT H=d FEor b wol ARSI, Lo thgol 200g AlH TR
0.41mm(40.9%)°1™, 500g@ 1000g AlMlTF-elA = =3 A2 AZS sk =
7] Aol 714 HlE 200g Aol A 10.23em(140.2%) = A 7 wol A
aF91aL, 100g2k 1000g AlH] el A &= Z+2F 7.78em(89.3%), 6.70em(57.0%) &A1 -
A9l HRAME 7] B2 Qk(5.360m, 48.1%) Bt B S &tk 500g AlH]
Tol % 3.15em(33.3%) ] AAS 8k

WEle §714 HlE 200g AlH] Tl A 5.97em(76.02%) 24 i Z9F v sze
Fror 7 wol AAE L, thgol 100g AWl el 1.64em(26.4%)°] L)
500g¥ 1000g A1H] ol A= Be]dolzh 2la) AR 30% o4 #HAstdE
g, o] 7 AES AMA A= Hert FE3] ddshA] G2 e A v

=<3
Fol F71d vlE AmE Q& A A1 SA4dE A0 Wl
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A E) A ENA IAMN A AEL(%)
471 Av = 100g 8 12 40.0
471 Av) = 200g 7 13 35.0
4714w 2 500g 6 14 30.0
71482 1000g 4 16 25.0
T AN e 2 420g 0 20 0.0
o Au 8 8 240g 0 20 0.0
Bl AR 2 460g 0 20 0.0
EAAEH 85 2320g 0 20 0.0
2ol Au 8 2a0g 0 20 0.0
o A e Ba60g 0 20 0.0

5 =

<E@§b§g1£2§og> 0 20 00
LS ARES . 0 20 00
LS AR 0 20 00
(5115008 - 91 o] 24 25001) 0 20 00
(5] BOOgﬁ S el 58 ~100000) 0 20 00
(= v] 500g:—‘]i S el 50 ~200000) 0 20 00

ol = 100g AR e 200g AlRIT-(67)7F Hlal%] Wk, WA
100g3 200g AlM]Fell Al @t HF =71 Aol7F 15~20emA Hl = =731,
A o fdH Aol AL AL FAH] B A9} v AR HEo] AT
o] 215} 7] Wi el oA FAle] Slo] "olx L o)A & HbAlg IvhS fjdo
2 2AbeS 7] wiitolth. HES wAY] e AN o)A etk o)

2 AgadelAe v 4FE4S Yuue Aow F490.

=



714 vl& 100g AlH]Foll A AT o] 713

ulo
Wk,

thaol 200g AlHl o] L.

™, 500g ARk 1000g AlMl7- Lelal FAH = HlRd pEoR AT

o] B9t}

Haol A AsE dvtel Z2AAM #7712 ¥R 100g ARIT7F 7HE

FoataL, vhiel 200g AlHIolw, 500g¥ 1000g Al M= FAIH] F9F H] 52
7

AL o8l Wgol 4z

® 21, &917]

Fol .

T ARG AR A FYLE %) v

AR eotame | go1ans | s2ms | goaus | gar
Hop (100g) (200g) (500g) (1000g) =7u))
<97 0.5940.11 a 0.41£0.07 b 0.10£0.04 ¢ 0.12+0.03 ¢ 0.56+0.11a
(mm) (54.8) (40.9) (10.2) (10.7) (55.2%)
=74 9] 778+3.17 ab | 10.23£3.06 a | 3.15£0.94 ¢ 6.70£2.99 b 5.36+1.29b
(cm) (89.3) (140.2) (33.3) (57.0) (48.1%)
3] o] 1.64+0.45 b 597+1.48 a -6.17+1.99 ¢ | -4.20+1.25 ¢ | 579+1.37a
(cm) (26.4) (76.0) (-33.2) (-34.0) (79.6%)
Qo 9.00+£3.00 a 6.00+£2.00 b 3.00+£2.00 b 4.00+2.00b 3.00+1.00b
o 3 1885.20£710.88 | 974.00+364.69 | 489.70+266.34 | 763.00+518.94 | 456.60+189.40
u@zw(mm)
a b bc bc c
Bal |l 0.07£0.02 a 0.04+0.01 b 0.04+£0.01 b 0.021£0.01 ¢ | 0.02+£0.01 ¢
B
:ik a 0.09£0.03 a | 0.06£0.02 ab | 0.05+0.03 b 0.05+£0.03 b | 0.02£0.01 ¢
(g)
=711 0.25£0.10 a | 0.22+0.07 ab | 0.06£0.02 c 0.15£0.07 b | 0.16£0.04 b
2) AER
h =S
VIAMEE 7| REYOR Stal B[R TR AN S 2dste] &8 7| v
AR s Auate] BEe YELS A A= ¥ 29 2tk RU)E v
ol B3tu|E 20g AlH|TolA 15%2 =L el AL A9dm, 714

ok Al ol e A AR BEo] s mAE Y. #F7]1”
100g AlH] el A 95% = 7HE o AEES Yehyda, tsol
200g A H]T-(70%), 500g A1H]T-(45%), 1000g A1H]F-(40%)e] o]t A H
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AERE Avlste] B AGFRGE)S A A= ¥ 239 2o
AAEL 714 B8 100g AlH Tl A 0.13mm(9.8%) 2 A A8 G- Foll A= 7}
& Bol FrEIA o FAIN G mlALE ) EEg A H(0.37m(12.5%) 0]
A A FEGa, YA Au el s T3] e SIS YRt £7]
doli= f714 HEE AHT BE AIFFolA FAH T vl B A
S e A 200g, 1000g, 100g, 500g9] o2 AlH] ko] wE o
4 AFS detdA Fuvh AMES} vustH, SAdAAHN £V A
o] 453 A, o]z AA G AEEI 4T /AL S 3 FEHE
A ola & F77F o REH ARV el AT vl AgEk ] it ol
=3

B BE A A FAHFRT A AS e, dAwndes
AlH o]l A AP Fol A B2 AFS 3 A4S Btk AR A$ A
of o9& <38 o] Aol #AI A P 4AHHY A9t uEF A

w7 Ao ] AA GAle] 5

2o wg 4
RERE 54908 wA g1 wrz FEe FRs 497 WEew 2



£ 22 2R AERe] Aluge] BE 4R @3
o s BEAAS | RS | AEE)

47124 2 100g 19 1 95
7] 4 8 200g 14 6 70
7148 2 500g 9 11 45
712 ¥ & 1000g 8 12 40
FE71d8 8 82420g 0 20 0
FE71E8 8 8 440g 0 20 0
F714H 85 2 460g 0 20 0
F7148 8 EB320g 3 17 15
T A R E@40g 0 20 0
71 Ad g B E60g 0 20 0

- -
(o B A 50g) 0 20 0

> =
(b A d0g) 0 20 0

> =
(S o ¢ B Aeg) 0 20 0
(5191500g 1 319] 9 2:500) 0 20 0
(5141500 1 5} o] 4 2100011 0 20 0
(5141500 1 5} o] 4 2200010 0 20 0

o 4= 100g AHl ol A RE 8o m FAH TR weks ¥ v A
Hl o A= 5~6F 0% FAH T RT Aot GEA e o ol vlEg A
Ao, AHIF Afolol F ol gtk HF F7] Aol7t 20~30em$l Hl =
Byt o ok duFo]l AL A2 FAH EgelA e} iR HE

A7l ol ekl 7] woll oA BAle] Slo] Wojx|aL of A F FAFL 9l

n)
S S >

¢
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& den 2AEY] ol REe wAE] Er ARG ol 43
Qi the Agadelsh Wa 4454 Yl Aow FHaY
B A Ha AFds AuEgEE vlustd, e 7], d BT O
714 Hls 100g AlB]Fel A 7 o] b Wki, ymA AlgFolAE 3
gk xfol & YERUIA] Sk
Rmel APl A% Aukel AHA f712 viae] Al met w3l
sk Aol & YERUA] eFgkar, mgE AR o vl A FEd AdE3]
E37h A erereh olze AMEel W) AHERel 2rl4%e] 4
ATE VA A Ao FRAG,
3 23 R 7IUE AR e Av R A (A E, %) Bl
Al v .
7148 = 7188 = 718 = 7148 = o=
Bl (100g) (200g) (500¢g) (1000g) AT H])
<974 0.13+0.03 b 0.01£0.00 ¢ | 0.04+£0.01 bc 0.02£0.00 ¢ 0.37£0.09 a
(mm) (9.8) (3.8) (4.6) (3.3) (12.5)
=74 ] 3.05+0.56 b 423112 a 2.02+0.49 b 3.85£0.80 ab 1.27+0.33 ¢
(cm) (15.2) (19.4) (-6.6) (18.0) (6.0)
o do] | 14224557 ab [ 12.34+4.04 bc | 14.62+1.49 ab | 11.36+5.13 ¢ 16.14+£751 a
(cm) (575.2) (488.7) (543.2) (432.6) (638.3)
A & 8.00£4.00 a 6.00£2.00 a 5.00£3.00 a 6.00+3.00 a 7.00£4.00 a
i Rn RS 2088.40+1080.86 | 1788.10+803.96 | 894.20+649.55 | 1680.00+851.83 | 2333.80+1535.94
(mnf) a ab b ab a
2 2ol 0.13+0.05 ab 0.13£0.04 b 0.15£0.02 a 0.13£0.06 ab 0.10£0.05 b
; &2 0.13+0.06 a 0.08+0.04 b 0.06£0.04 b 0.09£0.05 ab 0.06£0.04 b
]
(g)
=71 0.36£0.07 a 0.27£0.07 b 0.28£0.06 b 0.26£0.05 b 0.25£0.06 b
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#2441
e P o s |FR
2 1,590 X 2H|7|LIE 2K HE A2A Al Bl c| p| E
4] 7} (Equisetaceae) Equisetum arvense A7 O =l BEAE
S A
U5 7 (Pinaceae) Pinus thunbergii . R ol o O
. L ) F=
#] 3} (Graminaceae) Arundimaria simonii
Al O
Arundinella hirta
] 7] 2] o
Avena fatua
f 7 5 of| O
Beckmannia syzigachne 2 7] 2)
Bromus japonicus M Al
Cymbopogon tortilis var. goeringii u} 2 o] O] O] O] O
Digitaria sanguinalis o ulg o] of ©
D. vi v ©
. violascens Z 3
. . O] O
Echinochloa crus-galli 9l o]
O] Of O O
Eleusune indica A1E 5
Elymus mollis H] - 2] ol ol ol ol o
Eragrostis multicaulis B R ol o
Ischaemum anthephorodes 2ol A) ol ol o e}
Miscanthus sacchariflorus oAl @)
M. sinensis var. purpurascens 2
Phragmites communis T E © of oo
. 7} o) %] = @]
Setaria glauca dobA
S. viridis AueaE | 927
. s o) ol o
Abz 2 (Cyperaceae) Sporobolus elongatus i
O] Of O Of ©
P SR EALE
oysia macrostachya o ol o
. FTHREALZ
Carex kobomugi ol ol ol ol o
£} 2] 4 & 3} (Commelinaceae) . s ARY
C. pumila @]
W &} 3} (Liliaceae) . FodE
o Cyperus amuricus of o] o
L= H =
. . @]
Commelina communis
A5
Allium senescens
el R
Asparaus cochinchinensis
Smilax china
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- 3} (Fagaceae)
577 (Ulmaceae)
2} 3} (Cannabiaceae)

# 7] & 7} (Urticaceae)

v} t] Z 3} (Polygonaceae)

™ o} 5= 7} (Chenopodiaceae)

H] & 7} (Amaranthaceae)

Z}2] F 3} (Phytolaccaceae)
4] 1] & 3} (Portulacaceae)

215 7} (Caryophyllaceae)

v L of A v] 3

(Ranunculaceae)

bt s Beediad L &

D. japonica

Quercus serrata

Ulmus davidiana var. japonica

Humulus japonicus

Boehmeria tricuspis

Persicaria blumei

P. lapathifolia

P. nodosa

P. perfoliata

P. senticosa

P. thunbergii

Polygonum aviculare

P. bellardi var. effusum

Rumex acetosa

R. crispus

Atriplex subcirdata

Chenopodium album
var. centrorubrum

C. ficifolium

Salsola collina

S. komarovii

Suaeda asparagoides

S. japonica

Achyranthes japonica

Amaranthes viridis

Phytolacca americana

Portalaca oleacea

Cerrastium fischerianum

Dianthus sinensis

Clematis apiifolia

C. mandshurica

A5 Aol

o}

> O 4y mh o
(2 oh ol o
P2 o 42
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T2k 2
27y sty . R
B| C| D| E
b b3 ; . i = ol o
g 2o Magpentpapack pl b mielur) Ly 2 Al 2 ALGHEY
& 5 A ¥} (Fumariaceae) Corydalis heterocarpa I EFT oo
- . .. ) O] O] O O
A 2} 3} 2 (Cruciferae) Lepidium apetalum therg ol
. e o| o
== (Crassulaceae)  |Orostachys malacophylius =
o ol o] o
Sedum oryzifolium 2y <5 5} o
&7 7 (Rosaceae) Potentilla chinensis R ES ol o
P. chinensis var. concolor RS o
. B
Rosa multiflora e ol o] o
AQNo)rs
R. rugosa At + o
EIALE 5
R. wichuraiana
@) - 5
Rubus parvifolius
Z ¥} (Fabaceae) parvif A F
Amaphicarpaea edgeworthii
@] @]
var. trisperma EPLLEE
Amorpha fruticosa 3= o
Cassia minosoides var. nomane |z = o o
= O
Glycine soja o5 = O
Kummerowia striata e * o] o
. ;L @)
Lespedeza bicolor H) =2 *
(@]
L. cuneata Z M)
@] @]
L. thunbergii var. intermedia R =
@]
L. tomentosa A5
Lathyrus japonica 2 A2 ol o
Medicago lupulina A5 A
. A
M. sativa o
. . o A =Y
Pueraria thunbergiana PR
.. . E7E
Robinia pseudoacacia oo
33 o] ¥} 7} (Oxalidaceae) - Sp=za
Trifolium repens
o) = #} (Euphorbiaceae) 3j o] Wt )
Vicia angustifolia
o=
Oxalis corniculata
] o
Euphorbia jalkini
E. humifusa
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A. japonica

A. princeps var. orientalis

kA
77 &g &
Al B| C|D
2 £ YR oilakjreag H| [didsRuF @brjagss: Al & AHHES * ©
X % 3} (Vitaceae) Parthenocissus tricuspidata HAo g *
=
Vitis coignetiae i
57~ . X 8- A 8] 2
}(ﬂ H] ;\:ﬂ}(leaceae) Viola seoulensis 1 gxﬂ ] 7
N trolo| 2 ol o|o|o
vh5 % #H(Onagraceae) Oenothera odorata
A ol o] o|o
= . o5
2H #H(Umbelliferae) Glehnia littoralis
. AA7 S I
27874 o] #H(Plumbaginaceae) | Limonium tetragonum ol ol o| o
Elaabd )
R =T
uh=7}2] #H(Asclepiadaceae) |Metaplexis japonica —_— 0
off 7] | 3
Uﬂ:%li}(COI’IVOIVUlaCeae) Calys[egia hederacea ol O
70 o) 32
C. soldanella ol ©
. . EE PR
2] 7} (Borraginaceae) Messerschmidia sibirica o ©
TH 7 L o
] = 37
vl #H %2 3} (Verbenaceae) Vitex rotundifolia o) %
e . o| o]l o|l o
# & H(Labiatae) Leonurus sibiricus PR
T =T R @)
Scutellaria strigillosa EurE o
7}=] ZH(Solanaceae) .
FA 2 Datura stramonium T AL o o
Lycium chinensis 7} ml == e}
) Solanum nigrum s 2% o
& 4t 7} (Scrophulariaceae)
] Linaria japonica HAmne =
# 72 2) % % (Acanthaceae) o
Justicia procumbens g7 o]
7 7 o] #}(Plantaginaceae) ol o
Plantago depressa A=
54 Y ZH(Rubiaceae) o
Galium spurium A8 T *
@]
Paederia scandens A o
. zZ RSP
Rubia akane &35 TFAY
o) % *
915 #(Carprifoliaceae) R. cordifolia var. pratensis
HelE *
Lonicera japonica o| O
) ) FAYE
v} 3} (Cucurbitaceae) L. japonica var. repens }
st5ERE
Actinostemma lobatum
A F ol ol o
=13} 7} (Compositae) Trichosanthes kirilowii
Ambrosia artemisiifolia P e
i °T o| 9| o] o
L t
var. elatior A H) 2
Astemisia annua .
2
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A
7174 oy Siac
== 1 5 x|of pHp|ERaAX e ASAGS) A|B|C|D|B
= 3} 37} (Compositae) Aster hispidus A5 A o] Ol ol ofe|©
A. spathulifolius = O o ere
. .. = IR A o| ol o]l o] o
Bidens bipinnata =7l ks
o] 5 b} o
B. frondosa Ferakel
7] ©
B. parviflora
Fhetabe) ol ojofo
B. tripartita e o ol o
Chrysanthemum boreale e 0
Eclipta prostrata Motz O| Ol O] ©
; @]
Erigeron annuus gz
E. bonariensis _ © ©1©
i
E. densi. ©
. canadensis ags i
E. sumatrensis
A%
Filifolium sibiricam
i A% o) ol o
Ixeris repens S} 31 S w7 o
Lactuca indica var. laciniata | 9]
Petasites japonicus PAR=S3 o o
Siegesbeckia glabrescens AbH Z
Sonchus brachyotus el B RS
@]
Tagetes minuta o=y
Taraxacum hallaisanensis T mlg
Xanthium strumarium a5
Youngia sonchifolia
Note ; A(ElRhIHE A15F2)EetA), BOAAE 2Hegwe)
CHHlam =), D2 stdg e A), E(GHA ghAlEd ot eh=])
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1. £H7IYF9 2998 ARAEEY F5 - 24
7 sRl7luie AR E =4

T3l SRl o&) Az Enlrivre] o) & 7] B ARy A
Sk spicy@ T Al 2F7F woodydt FI|E AW Ak ;A HFE AYe
v Z+zte] AFEo] 3 gas chromatogram< Fig. 1, Fig. 2, Fig. 3 ¥ Fig.
49} 2o} GC A A oA REg AfddAe 968, ZAAE 7B5F, 7
Aol A= 965 Aol AEHC], Folu E7]HU=

FAEAL, 4T AELS T34 mass spectral data®t W usle] F
=] 2] 209 Aol dldl A= mass spectral dataTt
o2 FREAH ozt ¥ A¥oA mass spectral data®} W] asle]
SAY AEES Eet] F27F GlE AEEC] AA S HE2
|4 89.7%, FEollA 675%, =7]A 556% 18]l Fujol A= 71.5%°] %L
DRIV ARE A Sl e ARE T 4 FHdA TEAeE x
£0] =2 AELS apinene (1324~ 30.25%), 1,8-cineole (4.40~19.89%), a
~terpineol (3.76~10.64%), B-pinene (2.39~ 9.79%), sabinene (1.01~9.56%) %
manoyl oxide (1.20~6.21%), terpinen-4-ol (1.82~ 2.37%) % o| it}
AF7HA F-vketel A AA skl Sl R 7Iuel A EEld AR 5
oluf A& A daids 718 LA A Fou eFeME Vitexs: 4
AR 24 #e AF7F 5o Al Mallavarapu 5 (1994)2
b V. negundo®] Aol FEld ARH A 24 B Aol A globulol
(17.27%), B-caryophyllene (13.65%), terpinen- 4-ol (13.25%), sabinene

o,

a9

Ql
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(11.19%), bis(1,1-dimethylmethyl phenol (7.48%) el F& FAAEeleta
Hi13k A, Singh 5(1999)2 A&A o] b JAX4E V. negundo®] ol A
viridiflorol =~ (19.55%),  B-caryophyllene  (16.59%), sabinene  (12.07%),
terpinen-4-ol (9.65%), v-terpinene (2.21%), caryophyllene oxide (1.75%),
1-octen-3-ol (1.59%), globulol (1.05%) Ge°l F2 FAAEIHIL Hist
b 3 Galletti 5(1996)2>  ol&golat V. agnus—castus®] AolA &3 A
AR 423 18-cineole (35.2%), sabinene (23.6%), a-terpinyl acetate
(12.3%), a-pinene (7.6%), B-farnesene (6.8%), L#]il <Fujo|A = sabinene
(3.3%), B-farnesene (17.2%), 1,8-cineole (15.1%), a-terpinyl acetate (17.1%),
germacrene B (11.2%), B-caryophyllene (8.2%) S°] 8 TAAR ozt H
1238FR 3, Sorensen (200002 2| 2=AF V. agnus-castuse G vl A
sabinene (16.4~44.1%), 18-cineole (8.4~15.2%), B-caryophyllene (2.1~
5.0%), trans-B- farnesene (5~11.7%) ol F8& FAdEolgtal st o4
°of A¥s FTH =& w & APl AHEE EnrIure ARARE SolA &
Fol A BiE V. negundot V. angus-castus(Senatore et al., 1996)9] A+
A} FEAHOR Fo FAAHEOR EAsE AL 1,8-cineole, a-terpineol
% sabinene ©]1 3L, monoterpene ¢l a-pinene¥} B-pinene V. negundott V.

angus-castus®) AFol s @ul/UTe] GRolA Egu &l EPHoR

rlo

E= o1} sesquiterpenei <l B-caryophyllene® B-farnesene®] ZAIH| &L Y

Hold ot

CHZIURE Fed e FEste] FE7] S F 2ol BARrEEe 244
3 Yo A= a-pinene (30.25%), 1,8-cineole (19.89%), sabinene (9.56%), a
~terpineol  (7.94%), B-pinene(5.69%), terpinen-4-ol (2.37%), ZNlA+E a
-pinene (25.47%), 1,8-cineole (7.69%), manoyl oxide (6.21%), B-pinene
(4.20%), a-terpineol (3.76%), sabinene (2.78%)°] +& TFAAEINL, &7]
ol = a-pinene (13.24%), a-terpineol (10.64%), 1,8-cineole (4.40%), manoyl
oxide (4.02%), B— pinene (2.39%), &ulloll 4= a-pinene (20.24%), 1,8-cineole
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(11.47%), B-pinene (9.79%), a-terpineol (7.08%), sabinene (3.68%)%°] +&
77373 ol vt

ESE Table 2004 ¢} o] 33tEw HE Hugds of FEZ Aol7F 9l
© 1} monoterpene§ 7} 41.5~83.9%, sesquiterpenef 7} 1.8~4.6%, diterpenefF
7} 1.6~71%% A4 monoterpene 77} 75 ol Fi US4 F U
aL, terpene & A% 71 shekEo] AAshE M &2 0.6~35%°] At 53]
monoterpene & AN &L £ (52.24%)3 &7] (41.45%) Hth= 9 (83.90%)
I A (67.47%) 4 Eeld BrolA =k Wil 3 dufjolA e F
AfFol A= sesquiterpeneF7F 1.79% 9 1.83%, diterpenef 7} 2.75% <} 1.58%<]
g 2y ZF7)oA EE3 Aol A= sesquiterpene 7t 4.64%9F  4.03%,
diterpeneF 7} 7.13% ¢} 7.06% 2 A sesquiterpenei ¢t diterpenef = Z3 duj
A g BRolA =2 AdE BHAoH, HEE Aol 24vE ¥
Ao Aol FARE AES Bl 22 =718 AR BEe Bl
53] 23 EF7]ddA e AfolAds dolvk dufel Ml gas
chromatogram”J-ol|l A #5& A]7te] Z il mass spectrumo® Hofl Hlud F
Zp#ko]l & diterpened] 3FEEY Ao = AT mass spectral data B
2= AEE 54387171 oJ#19) ¥ peak no. 68, 72, 77, 83, 87, 90, 93 % 969]
AEES AHEC] Eokow, EH7ude Ay E4S Ad oY FFe
diterpene 3}EEEo0] &A= Aol olm wrF A dtHKovats, 1965;
Schultz, et al., 1977; Jennings and Shibamoto, 1980; Davis, 1990; Adams,
1995)

d

rir
o

A
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Table 1. Composition of the essential oils isolated from leaves, flowers,

stems, and fruits of Vitex rotundifolia

Peak RT Peak area(%) Identi-
Compounds
No. (min) Leaves Flowers Stems Fruits fication
1 6.715 a-Thujene 0.01 0.02 b 0.02 b
2 7294  a-Pinene 3025 2547 1324  20.24 a, b
3 8.096 a-Fenchene 0.01 - - - b
4 8.361 Camphene 0.16 0.13 0.07 0.30 a, b
5 8.932 n-Hexanal 0.01 0.02 - 0.01 a, b
6 9.898 pB-Pinene 5.69 4.20 2.39 9.79 a, b
7  10.357 Sabinene 9.56 2.78 1.01 3.68 a, b
8  10.484 Unidentified 0.01 - - 0.11 -
9 10.722 Butyl benzene 0.02 - - 0.07 b
10 12.101 Myrcene 1.03 0.55 0.22 0.38 a, b
11 12.339 ©6-3-Carene 0.01 - - 0.02 a, b
12 12818 a-Terpinene 0.68 0.49 0.31 0.32 a, b
13 13.287 1,8-Epoxy-p-menth-2-ene  0.03 - 0.12 0.01 b
14 13.787 Limonene 1.45 1.18 0.88 2.77 a b
15 14.237 1,8-Cineole 19.89 7.69 4.40 11.47 a, b
16  14.627 p-Mentha-1,5,8-triene 0.33 0.29 - 0.03 b
17 15616 trans—B-Ocimene 0.02 0.02 - 0.03 a, b
18 16.164 v-Terpinene 1.16 0,82 0.61 0.55 a, b
19  16.325 cis—B-Ocimene 0.10 0.07 0.24 0.21 b
20 17562 p-Cymene 0.03 - - 0.15 a, b
21 18.203 a—Terpinolene 0.32 0.25 0.30 0.30 a, b
22 22314 n-Hexanol 0.02 0.11 - 0.03 a, b
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Peak RT Peak area(%) Identi-

Compounds

No. (min) Leaves Flowers Stems Fruits fication
23 24936 3-Octanol 0.23 0.64 1.50 0.05 a, b
24 26.375 trans-3-(10)-Carenol 0.01 - - 0.09 b

cis—4-(1'-Propenyl)toluen
25 27.622 0.01 0.05 - 0.05 b

e
26 28.447 1-Octen-3-ol 0.40 0.83 0.56 0.12 a b

27 29.203 trans-Sabinene hydrate 0.22 0.04 0.11 0.07 a, b

28 29.470 Fenchyl acetate 0..3 - - 0.09 b
29 30.877 Camphorene aldehyde 0.05 0.04 0.22 0.15 b
30 31.465 trans-2-Carenol 0.01 - - 0.04 b
31 32.419 B-Bourbonene 0.04 0.04 0.16 0.06 b
32 33.814 a-Gurjunene 0.03 - - 0.07 a, b
33 34594 Linalool 0.29 0.57 0.34 0.25 a, b
34 35.345 Sabinene hydrate 0.13 0.10 0.17 0.09 a, b
35 35620 UnidentifiedM MW 150) 0.08 - 0.17 0.44 -
36 36.443 Bornyl acetate 0.31 0.30 0.42 1.06 a, b
37 36.724 Fenchyl alcohol 0.01 - - 0.04 b
38  36.985 p-Elemene 0.10 0.13 0.14 0.09 b
39  37.300 B-Carylphyllene 0.07 0.11 0.13 0.09 a, b
40  37.877 Terpinen-4-ol 2.37 1.82 2.21 2.14 a, b
41 39.352 Myrtenal 0.16 0.09 0.32 0.02 a, b

42 40.749 p-Menthen-8-yl acetate 0.08 0.05 0.25 0.25 b

43 41.060 trans-Pinocatveol 0.16 0.06 0.75 1.98 b
44 41568 p-Mentha-1,5-dien-8-ol 0.02 0.04 - 0.14 b
45 42,082 PB-Terpineol 0.57 0.27 0.75 0.34 a, b
46 42429 Carveol 0.07 0.05 0.44 0.92 a, b
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Peak RT Peak area(%) Identi-

Compounds

No.  (min) Leaves Flowers Stems Fruits fication
47 43.032 Citral 0.03 0.03 - 0.08 a, b
48 43674 a-Terpineol 7.94 3.76 1064  7.08 a, b
49  43.869 Borneol 0.02 - 0.25 0.63 a, b
50  44.232 Verbenone 0.43 0.64 0.42 0.35 a, b
51 45.037 pB-Selinene 0.05 0.09 - 0.27 a, b
52 45386 p-Mentha-1(7),2-dien-8-ol  0.04 0.05 0.14 0.46 b
53 45564 Germacrene B 0.51 0.79 - 0.09 6
54 46.422 trans-Piperitol 0.04 0.03 - 0.03 a, b
55 46.998 8-Cadinene 0.23 0.46 0.50 0.06 b
56 47684 v-Cadinene 0.04 0.03 - 0.08 a, b
57 48577 p-Methylacetophenone t - - 0.03 b
58 48930 p-Menth-2-en-1,8—-diol 0.02 - - 0.07 b
59  49.166 Myrtenol 0.03 - - 0.47 a, b
60  49.474 p-Mentha-1(7),8-dien-2-ol ~ 0.02 - 0.23 0.06 b
61 50.208 trans,trans-2,4-Decadienal  0.07 0.04 - 0.12 a, b
62  51.449 Calamenene t - - 0.04 b
63 52.448 p-Cymen-a-ol t - - 0.16
64 52703 6,10-Dimetyl-59- 0.05 - - 0.01

undecadien-2-one
65 58636 2,559-Tetramethyl- 0.11 0.34 - 0.04 b

trans—1-decalone
66  60.345 Unidentified 0.08 0.31 0.76 0.17 -
67  60.805 Nerolidol 0.02 - 0.03 0.03 a, b
68  62.947 Unidentified 0.26 2.28 1.63 0.03 -
69 63416 Unidentified 0.02 0.03 - 0.06 -
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Peak RT Peak area(%) Identi-

Compounds
No.  (min) Leaves Flowers Stems Fruits fication
70 66.787 Spathulenol 0.03 0.14 0.15 0.13 a, b
71 67499 Globulol 0.01 0.03 - 0.04 a, b
72 68554 Unidentified(MW 272) 1.60 3.48 1.49 0.51 -
73 69.154 iso-Pimaradiene 0.09 0.18 0.28 0.08 b
74 69.916 a-Cadinol 0.06 0.15 0.32 0.09 a, b
75 70600 Torreyol 0.25 0.76 0.49 0.24 b
76 72103 T-Muurolol 0.08 0.35 0.52 0.01 b
77 72917 Unidentified 0.60 1.29 3.17 0.36 -
78 73159 Unidentified 0.96 2.26 1.35 0.30 -
79 73.766 Manoyl oxide 2.40 6.21 4.02 1.20 b
80  74.288 Farnesol 0.16 1.33 1.18 0.28 a, b
81 75864 Farnesol(isomer) 0.02 0.05 0.13 0.08 a, b
82  77.248 Manoyl oxide(isomer) 0.09 0.36 0.26 0.14 b
83  77.821 Unidentified(MW 272) 2.44 5.86 592 0.23 -
84  79.077 Unidentified 0.06 0.16 0.21 0.02 -
85  80.703 UnidentifiedMMW 222) 0.03 0.27 0.34 0.05 -
86  82.036 bis—(1,1-Dimethyl) 0.47 1.83 0.99 0.12 b
methyl phenol

87 83466 UnidentifiedMMW 270) 0.93 2.66 7.77 0.68 -
88  84.083 Dehydroabietane 0.26 0.56 2.78 0.24 b
89 84522 UnidentifiedMMW 292) 0.01 0.04 0.18 0.07 -
90 85438 Unidentified 151 6.09 7.23 111 -
91  86.144 Unidentified 0.05 1.50 1.46 0.13 -
94  91.361 Unidentified 0.05 0.23 0.26 0.04 -
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Peak RT Peak area(%) Identi-
Compounds
No. (min) Leaves Flowers Stems Fruits fication
93 83.949 Unidentified 0.12 0.21 2.65 0.22 -
94 91.361 Unidentified 0.05 0.23 0.26 0.04 -
95 92.794 Unidentified 0.05 0.77 0.25 0.05 -
96 95911 Unidentified 0.20 1.17 1.35 0.18 -

1) Not detected.

t . Less than 0.0196 peak area.

a ' Co-injection with authentic standard.

b : Mass spectral data.

Table 2. Appromate relative abundances of some classes in the essential oils

isolated from leaves, flowers, stems, and fruits of Vitex rotundifolia

Peak area(%)

Compounds
Leaves Flowers Stems Fruits
Monoterpenes 83.90 52.24 41.45 67.47
Hydrocarbons 0.81 36.27 19.27 38.86
Oxygenated 33.09 15.97 22.18 28.61
Sesquiterpenes 1.79 4.64 4.03 1.83
Hydrocarbons 1.16 1.83 1.21 0.93
Oxygenated 0.63 2.81 2.82 0.90
Hydrocarbons 2.49 6.57 4.28 1.34
Diterpenes
Oxygenated 0.26 0.56 2.78 0.24
Others 1.28 3.52 3.05 0.58
Unidentified compounds 10.28 32.47 44.41 28.54

_76_



FERAFRL] - LI ] TIT™ KMo

L .l i

il 2 R0

Fig. 1. Gas chromatogram of essential oil from the Ileaves
of Vitex rotundifolia

- 77 -



1. 88 e

Ea=l=l=l

= LEOT

Fig. 2. Gas chromatogram of essential oil from the flowers
of Vitex rotundifolia

_78_



TE W 45 LI

S Y=TuT=pe "
"
| "
43 | IIH.
| |
h “ |
[
L 11
] .q
a5
sl X0 o 1
= i :I'-!:. L]
§IAL I L L

L=

Fig. 3. Gas chromatogram of essential oil from the stems
of Vitex rotundifolia

_79_



P=_j = E
|
|
|
i
BT
kr
| -
|
| e .u} k]
| e
I
I
SLELR (1l ol
= ) I S
L] 1 =40

Fig. 4. Gas chromatogram of essential oil from the fruits
of Vitex rotundifolia

- 80 -



2. =H7] vF9 A7IE A/A

S|
&

e

9 F% -

M

TH 7| G- (Vitex rotundifolia)e] 12k dufjel]l dojAe] A A {449
A3 += Table 2 ¥ Fig. 5 - 99 ZUTh T8 F7|HESZA Myrcene,
1,8-Cineole, r-Terpinene, Bornyl acetate, Terpine-4-ol ¥ Borneol®] -5 <
of qoixut dujel] glolAup mpz AR Al wE o] A= A9 glol
dAg kS YERWATE 18y trans-Pinocarveol®] 4% A3 Gujo <l
ofx Aol WA wet Wi A FrEER e, o= WHE a

~Terpineol> & %22 ZF43}3th

TH 7] e 92 5 el #rol yr] AlAteke] 69 Zol W Yol
A & 1092 Wolxmayn S thel=d, daAdie B4y o)
o] FAMX FEFEH GFAANA = AFAEFES AT A= o= A7
Ay 7bed Aoz AAXY. wviA R duf= 99 skl @] AlEsko]
108 Z=EHE Haeold e 129 Zwol 24 ol A7) dnf HFHE shol:
AR FEe dFo] gl Ao oAZY. ¢ trans-Pinocarveol ]
FFo] =2 ARAdTe @ S e d2 Gdddel, A= 93 A
ARl 1249 ZE<eoll AFHSH= Aol whdA sk, W E a-Terpineol®] ol
Z ARAES 21 T Aole 4L o8 AHR] 68 x5, EujE o] &
A7191 108 2ol AFsks Aol vigAd Aow wojxing

© Addaes dor FE8AAEY Alr wed ksl U=, 2y of
A AR ERlo]l HA ¢4 thE A (Table®] unidentified 4+)° F&& 9

1 &

g ufjol & ol Amj e AAHAVE e dHol Fad A57F E Aol

_81_



Table 2. Comparison of the essential oil isolated from leaves and fruits of
Vitex rotoundifolia
Peak area(%)

Leaves Fruits
Peak Rt 2001.  2001.  2001.  2000.  2000.
no  (min) Compounds 611 89 1012 103 128
A A A A A
1 5330 a-Thujene 0.01 0.01 0.01 -b 0.02
2 5674 a-Pinene 2614 2835 2615 3188 3378
3 552 a-Fenchene 0.01 0.02 0.01 0.05 0.09
4 6779 Camphene 014 015 0.16 0.19 0.24
5 7440 n-Hexanal 0.19 0.03 0.03 0.04 0.14
6 8157 B-Pinene 5.07 5.38 505 593 6.39
7 8771 Sabinene 374 1015 7.04 858 8.54
8  9.057 Unidentified 007 004 0.07 0.03 0.04
9 10353 Butyl benzene 0.39 0.07 0.11 0.03 0.03
10 10522 Myrcene 0.85 1.02 0.86 0.79 0.61
11 10.995 a—Terpinene 1.41 0.93 1.25 0.36 0.40
12 11439 DSTEPOXy-Pmenth o040 006 011 006 0.4
13 11913 Limonene 0.97 1.14 1.11 -2 -2
14 12473 1,8-Cineole 2457 2182 2295 19857  21.307
15 12964 P-Mentha-158-triene 545 054 1.08 0.01 -
16 14.235 y-Terpinene 2.34 155 2.09 0.66 0.69
17 14.603 trans-p-Ocimene 0.17 0.14 0.13 0.19 0.17
18 14.734 Unidentified 007  0.09 0.07 0.08 0.05
19 15513 P-Cymene 0.08 0.06 0.17 0.08 0.18
20 16.130 a-Terpinolene 057 040 051 0.41 0.21
21 18.694 n—-Hexyl acetate 0.22 0.02 0.04 0.02 0.03
22 19580 trans-2-Hexenyl acetate 0.04 0.04 0.04 0.01 -
23 20574 n-Hexanol 0.09 0.05 0.20 0.03 0.03
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Peak area(%)

Leaves Fruits

Peal Rt Compounds 2001. 2001 2001 2000. 2000,
no  (min) 611 89 1012 103 128
AH AR AH AFH AF

24 21190 cis-3-Hexen-1-o0l 0.06 - 0.03 - -

25 22404 Unidentified 0.22 0.06 0.34 0.01 -
26 23143 3-Octanol 1.69 0.97 0.53 0.08 0.03

27 23.869 trans—2-Hexen—1-ol 0.20 0.19 1.34 0.04 -
28  24.386 trans—3(10)-Carenol 3.92 0.02 0.07 0.02 0.04
29 25314  cis—4-(1'-Propenyl)toluene - - - 0.03 0.02
30 26.709 1-Octen-3-ol 3.92 291 2.26 0.22 0.04
31 27165 trans—Sabinene hydrate 0.03 0.13 0.10 0.17 0.14

32 27.749 Fenchyl acetate - 0.01 - 0.03 -
33 28149 Camphorene aldehyde 0.08 0.05 0.06 0.02 0.02

34 28771 trans—2-Carenol 0.02 0.04 0.02 - -
35 29.667 B-Bourbonene 0.06 0.06 0.08 0.09 0.16
36 31.19 a-Gurjunene 0.02 0.02 0.03 0.05 0.07
37 32130 Linalool 0.02 0.08 0.06 0.13 0.11
38 32.332 Sabinene hydrate 0.03 0.03 0.03 0.01 0.04
39  32.669 cis—a-Bergamotene 0.15 0.28 0.60 0.29 0.39
40 32.995 B-Ylangene 0.18 0.19 0.25 0.13 0.19
41 33.747 Bornyl acetate 0.30 0.27 0.29 0.42 0.45
42 33943 Fenchyl alcohol 0.03 0.02 0.03 0.03 0.05
43 34.321 B-Elemene 0.12 0.12 0.11 0.22 0.20

44 34.857 B-Caryophyllene 0.01 0.01 - 0.01 -
45 35425 Terpine-4-ol 4.22 3.12 4.66 1.62 1.64
46 36.333 Myrtenal 0.02 0.04 0.12 0.03 0.17
47 36.967 Unidentified 0.13 0.14 0.19 0.09 0.17
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Peak area(%)

Leaves Fruits

Peak Rt Compounds 2001, 2001, 2001 2000. _ 2000.
no  (min) 611 89 1002 103 128

AA AR AR AA A4
48 38055 P-Menthen-8-yl acetate 002 004 004 018 006
49  38.321 trans-Pinocarveol 0.08 0.23 0.66 0.19 0.80
50 38560 P-Mentha-15-dien-8-0l 003 003 004 012 013
51 39.602 B-"Terpineol 058 062 067 054 059
52 39.851 Carveol 006 007 012 029 035
53 40.397 Citral 003 002 002 007 007
54 41.029 a-"Terpineol 6477 224 233 10327 205
55 41.167 Borneol -2 557 554 -2 5.62
56 41.684 Verbenone 0.01 - - 072 0.05
57 42179 y-cardinene 004 003 003 004 005
58 42501 B-Selinene 012 033 020 046 018
59 42888 P-Mentha-1(7)2-dien-8-0l 005 005 014 013 017
60 43.117 Germacrene B 0.02 0.02 0.03 - -
61  44.007 6-Cadinene 031 032 019 046 043
62 45353  P-Methylacetophenone 004 002 004 003 004
63 45839  P-Menth-2-en-1_8-diol 004 002 006 005 006
64 46.356 Myrtenol 002 005 014 007 024
65 46.746 P-Mentha-1(7)8-dien-2-0l - 003  0.02 - 0.03
66 47.868 trans,trans—2,4-Decadienal 0.02 0.03 0.03 0.04 0.04
67 48902 Calamenene 002 002 003 002 008
63 49762 P-Cymen-a-ol 002 001 002 004 010
69 49.943 6,10-Dimethyl-59 - 0.10 - 004  0.04

—undecadien-2-one

70 54.086 B-Ionone 003 003 - 0.02 -
71  54.787 2559 Tetramethyl-trans-1- 0.17 0.08 0.07 0.04 0.07

decalone
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Peak area(%)

Leaves Fruits
Peak Rt Compounds 2001 2001 2001.  2000. _ 2000.
no  (min) 611 89 1002 103 128
A2 AR AR AA A
72 56,684 Unidentified 009 012 012 011 022
73 59.268 Unidentified 031 029 043 030 041
74 59.951 Unidentified 002 002 001 005 004
75 62.212 Unidentified 003 003 003 003 003
76 63.379 Spathulenol 002 002 005 007 009
77 64.009 Globulol - - - - 003
78 64980  Unidentificd MW 272) 098 110 09 L1 089
79 65.460 iso-Pimaradiene 002 003 003 003 003
80 66574 a-Cadinol 017 023 022 030 033
81 67.131 Torreyol 036 001 - 002 004
82 67944 T-Muurolol 0.03 - - - -
83 68704  Unidentificd MW 272) 036 050 048 100 098
84 69.479 Unidentified 042 053 048 08 042
85  69.756 Manoyl oxide 1.27 1.48 1.44 1.42 1.75
86 70.199 Farnesol 014 015 055 020 024
87 72.045 Farnesol(isomer) - - - 0.03
88  72.965 Manoyl oxide(isomer) 0.04 0.05 0.05 0.08 0.07
89 73712  Unidentificd MW 272) 090 131 090 245 126
90 75005 Unidentified 002 003 003 004 004
91 76624  Unidentificd MW 222) 003 004 006 005 007
92 78332 bis’(l’l’l?ﬁgiﬁhylethyl) 012 020 021 020 0.0
93 79138  Unidentified (MW 270) 046 049 032 100 069
94 79.760 Dehydroabietane 010 017 027 056 083
9% 79987  Unidentificd( MW 292) 001 004 - 002 003
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Peak area(%)

Leaves Fruits

Peak Rt Compounds 2001 2001 2001.  2000. _ 2000.
no  (min) 611 89 1002 103 128

A2 AR AR AA A
9% 81.650 Unidentified 051 069 072 100  1.00
97 81.830 Unidentified 005 009 009 014 010
98 82427 Unidentified 010 011 016 019 023
99 84575  Unidentified MW 268) 004 004 006 013 016
100 87179 Unidentified 002 003 004 005 005
102 83478 Unidentified 001 002 003 004 004
103 91000  Unidentified MW 272) 007 010 011 016 0.4

1) Not detected

2) Overlapped
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Table 3. Comparison of the essential oil isolated with SDE and SFE from

leaves and fruits of Vitex rotundofolia

Peak area(%)

Peak Rt SDE SFE
no (min) Compounds Leaves Fruits Leaves Fruits
1 6.153 a-Thujene 0.01 0.01 - -
2 6.633 a-Pinene 26.06 36.58 11.09 13.75
3 6.669  Unidentified 0.60 0.61 0.30 0.29
4 7.731  Camphene 0.15 0.20 0.07 0.07
5 8.317 n-Hexanal 0.02 0.17 0.03 0.06
6 9.165 B-Pinene 5.28 6.94 2.43 2.63
7 9.751  Sabinene 12.90 12.04 594 457
8 10.051 Butylbenzene 0.05 0.04 0.02 -
9 11.429 Myrcene 1.00 0.98 0.46 0.37
10 12.086 a-Terpinene 0.49 0.47 0.21 0.08
11 12537 1,8-Epoxy-P-menth 0.09 0.07 0.05 0.03
—-2-ene
12 13.015 Limonene 1.31 1.71 1.01 0.77
13 13.578 1,8-Cineol 25.17 2291 1143 8.69
14 14.093 P-Mentha-15,8-triene 1.09 5.45 0.43 -
15 15.369 v-Terpinene 0.87 0.83 0.38 0.31
16 15574 trans—-B-Ocimene 0.09 0.14 0.07 0.06
17 15759 n-Pentanol 0.05 0.08 0.02 0.03
18 16.734 P-Cymene 0.19 0.13 0.09 0.05
19 17.358 a-Terpinolene 0.23 0.24 0.10 0.09
20 21.498 n-Hexanol 0.16 0.03 0.09 -
21 23.446 cis—3-Hexen-1-ol 0.20 - 0.12 -
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Peak area(%)

Peak Rt SDE SFE
Compounds

no (min) Leaves Fruits Leaves Fruits
22 24.016  3-Octanol 0.72 0.06 0.38 0.03
23 24.844 trans-2-Hexen-1-ol 1.06 0.02 0.45 -
24 25436 trans-3(10)-Carenol 0.07 0.02 0.04 -
25 27644 1-Octen-3-ol 2.73 0.15 1.19 0.06
26 28.284 trans—-Sabinene—hydrate 0.11 0.04 0.09 0.08
27 28.498 Fenchyl acetate 0.04 0.02 - -
28 29.805 Camphorene aldehyde 0.08 0.03 0.04 -
29 31.338 B-Bourbonene 0.09 0.08 0.07 0.06
30 32.995  a-Gurjunene 0.01 - 0.05 0.04
31 33.392 Pinocamphone 0.09 0.04 0.09 0.10
32 33.647 Linalool 0.20 0.17 0.10 0.06
33 34.311 sabinene hydrate 0.11 0.09 0.05 0.04
34 34.478 cis—a-Bergamotene 0.49 0.10 0.23 0.05
35 35.309 Bornyl acetate 0.30 0.45 0.15 0.18
36 35.883 P-Elemene 0.05 0.05 - 0.06
37 36.123 B-Caryophyllene 0.05 0.08 0.06 0.07
38 36.775  Terpine-4-ol 2.04 1.78 1.18 0.90
39 38.161 Myrtenal 0.16 0.05 0.08 -
40 38.332 Bicyclogermacrene 0.13 0.10 0.07 0.06
41 39.004 B-Sesquiphellandrene 0.04 0.03 0.11 0.11
42 39.904 P-Menthen—8-ly-acetate 0.70 0.32 0.53 -
43 39.990 trans—Pinocarveol - - - 0.29
44 40.484 P-metha—1,5-dien-8-ol 0.04 0.05 - 0.03
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Peak area(%)

Peak Rt SDE SFE
Compounds
no (min) Leaves Fruits Leaves Fruits
45 40.990 p-Terpineol 0.64 0.53 0.44 0.34
46 41.304 Carveol 0.10 0.06 0.46 0.80
47 42.334  Unidentified - - 2.01 2.35
48 42.454  a-Terpineol 3.43 4.95 2.34 1.25
49 42.572  Borneol 3.75 2.23 0.59 0.55
50 42.900 Verbenon 0.29 0.53 0.27 0.32
51 43.902 p-Selinene 0.03 0.04 0.09 0.12
52 44.343 Germacrene B 0.31 0.26 0.23 0.18
53 45.304 trans—2-Piperitol 0.03 0.03 - -
54 45.805 &-Cadinene 0.19 0.26 0.19 0.22
55 47.436 P-Methylacetophenone 0.03 0.02 - -
56 47981 Myrtenol 0.11 0.06 0.48 0.10
57 48.322 Pfll\/Ienthafl(7),87dien72 0.02 - 0.04 -
-0
58 49.261 trans,trans—2,4-Decadie 0.03 0.02 - -
nal
59 50.442 Calamenene 0.03 0.02 - -
60 51.348 6,10-Dimethyl-59-unde  0.03 - 0.09 0.03
cadien-2-one
61 51.667 Unidentified - - 0.61 0.88
62 54.401 BHT - - 2.39 3.27
63 54.660 Unidentified - - 0.08 0.04
64 57220 2,5,5,9-Tetramethyl-tra 0.05 - 0.06 -
ns—1-decalone
65 58967  Unidentified 0.08 0.03 0.12 0.06
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Peak area(%)

Prelik ( n?ltn) Compounds SDE - oFE -
Leaves Fruits Leaves Fruits

66 61.550  Unidentified 0.17 0.08 0.10 0.06
67 65418  Spathulenol 0.04 0.03 0.08 0.10
68 67.137  Unidentified MW272) 0.74 0.32 1.23 0.71
69 67.765 iso-Pimaradiene 0.04 0.03 0.07 0.08
70 68522  a-Cadinol 0.03 0.03 0.06 0.09
71  69.087  Torreyol 0.13 0.07 0.32 0.23
72 70.134  Unidentified - - 0.12 0.13
73 70676  T-Muurolol 0.04 0.06 0.09 0.14
74 71346 Unidentified MW 272) 029 022 075 065
75 71676  Unidentified 0.35 0.15 0.72 0.45
76 72181  Manoyl oxide 1.04 0.43 3.00 1.48
77 727729 Farnesol 0.09 0.04 0.07 0.05
78 75657 Manoy! oxide(isomer) 0.04 0.02 0.19 0.13
79 76250  UnidentifiedMw 272) 0.58 0.53 154 1.65
80 77535  Unidentified 0.02 - 0.06 0.05
81 79.128  bis—(1,1-Dimethylenthyl) 0.03 - 0.26 0.25

phenol

82 80545 Dehydroabietance 0.15 0.04 0.82 0.65
83 81.826  Unidentified 0.18 0.24 0.88 1.21
84 82465  Unidentified 0.19 0.10 1.27 1.09
85 82670  Unidentified - - 0.30 0.76

8 82993  Unidentified - - 0.34 -
87 83886  Unidentified 0.51 0.23 3.53 2.17
88 84.772  Unidentified 0.04 0.02 0.35 0.21
89 85559  Unidentified - - 0.10 0.04
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Peak area(%)

Pﬁik ( HI?:;) Compounds SDE - SFE -
Leaves Fruits Leaves Fruits

90 86.962  Unidentified - - 0.10 -
91 87318  Phytol 0.04 0.03 0.48 0.54
92 87665  Unidentified - - 0.24 0.06
93 89.723  Unidentified 0.02 - 0.21 0.16
94  91.058 Tetradecanoic acid 0.02 - 0.39 0.20
95 93937  Unidentified MW 272) 0.06 0.03 0.99 0.76
96 103.807 Hexadecanoic acid - - 1.42 2.00
97 106927  Unidentified - - 0.61 0.32
98 108.447  Unidentified - - 0.55 0.68
99 111.382  Unidentified - - 1.59 1.37
100 112569  Unidentified - - 1.85 0.99
101  114.383  Unidentified - - 9.31 0.34
102 117.317  Unidentified - - 1.02 1.52
103 119519  Unidentified - - 0.45 0.45
104 120.716  Unidentified - - 0.66 0.45
105 121.699  Unidentified - - 0.40 1.34
106 124230  Unidentified - - 0.33 10.14
107 124.425  Unidentified - - 0.37 5.89

108 125.356  Unidentified - - 157 -
109  127.947  Unidentified - - 0.58 0.72

110  128.619  Unidentified - - 0.58 -
111 132.276  Unidentified - - 1.59 6.63
112 133485 Unidentified - - 0.17 0.57
113 143.867  Unidentified - - 2.30 1.20
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Peak area(%)

Peak Rt

. Compounds
no (min)

SDE

SFE

Leaves

Fruits

Leaves Fruits

114 145249  Unidentified
115 146.170  Unidentified
116  149.077  Unidentified

0.17 0.29
- 0.26
- 1.05

1) Not detected
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Fig. 10. Schematic diagram of supercritical fluid extraction.
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Fig. 11. Gas chromatogram of essential oil from the leaves
of Vitex rotundifolia.

* Essential oil was extracted by SDE.
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Fig. 12. Gas chromatogram of essential oil from the leaves

of Vitex rotundifolia.

* Essential oil was extracted by SFE.
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Fig. 13. Gas chromatogram of essential oil from the fruits
of Vitex rotundifolia.

* Essential oil was extracted by SDE.
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Fig. 14. Gas chromatogram of essential oil from the fruits
of Vitex rotundifolia.

* Essential oil was extracted by SFE.
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