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A Study on the Effect of Allelopathy
of Vitex negundo var. incisa Leaves Extracts?
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ABSTRACT

To examine allelopathy effect of components in Vitex negundo var. incisa leaf (Verbenaceae),
seeds of Lactuca sativa, Lolium multiflorum, Cymbopogon tortilis var. goeringii and
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Miscanthus sinensis var. purpurascens were planted into the soil pots mixed with water-solu-
ble extract and methanol extract of leaves and pulverized leaves. The germination result of
those seeds showed that Vitex negundo var. incisa leaves had some inhibition components
against seed germination. The results of the leaves components analysis are as follows;

1. After pulverized leaves powder of Vitex negundo var. incisa was digested in distilled water
for 24, 48 and 72 hours, each extract was mixed with soil. Seeds of Lactuca sativa, Lolium mul-
tiflorum, Cymbopogon tortilis var. goeringii and Miscanthus sinensis var. purpurascens were
planted into the soil pots and each pot showed inhibition effect against germination. The soil
pot mixed with the extract from 48 hour digestion had the highest inhibition effect showing
26.9%, 58.8%, 6.6% and 22.2% for Lactuca sativa, Lolium multiflorum, Cymbopogon tortilis
var. goeringii and Miscanthus sinensis var. purpurascens, respectively.

2. Each extract was mixed with soil after pulverized leaves powder of Vitex negundo var.
incisa was digested in 75% of methanol for 24 and 48 hours. Seeds of Lolium multiflorum,
Cymbopogon tortilis var. goeringii and Miscanthus sinensis var. purpurascens were planted
into the soil pots. The soil pot mixed with the extract from 48 hour digestion had significant
inhibition effect against germination showing 33.3% and 15.4% and 7.7% for each kind of seed,
respectively.

3. Seeds of Lolium multiflorum, Cymbopogon tortilis var. goeringii and Miscanthus sinensis
var. purpurascens were planted into pots where pulverized leaves powder of Vitex negundo
var. incisa was mixed with vermiculite in the ratios of 1 : 99, 5 : 95, 10 : 90 and 20 : 80 (w/w).
When the percentage of leaf powder was bigger, the inhibition effects against germination
were become higher.

4. Using column chromatography and thin layer chromatography (TLC), final 7 fraction was
detected. The final bio-examination showed that 5 and 6 fractions had the highest bioactivity.

5. UV spectrum analysis showed that there was highest absorption between 256 and 336nm.
When it was observed using Shift treatment, the activity was assumed to be typical flavone
combining ether at position 7. IR spectrum analysis suggested that there was ether combina-
tion at aliphatic structure.

6. Py-GC-MS analysis suggested that 5 and 6 fractions had glycoside structure with flavone
combining one sugar, and circle B had one or more than 2 phenolic OH.

KEY WORDS : ALLELOPATHY , Vitex negundo var. incisa, GERMINATION INHIBITION
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FAbgol Y€ BAA JAERLE =y APES
A uk AHANE, 1991). ¥, $3¥ 5
(1995)2 FuF3 F4elJIF(Quercus acutis-
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Z}2 10094 sF3te] 3ubE wolA @yt
ZTE FHTE AT 109 B9t o}l A
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&4t

(3) 558 Bl =9 28 WOlH

@ ES EAZ: BEYol FEY BUE £
< v dolAAE 47l A3l HEQ vermiculite®
potell 253 B vermiculite® 1 : 99, 5 : 95,
10 : 90, 20 : 80(w/w)E2 FE3lo AET 2 &2
£38312) &8 vermiculite potE HZFE 3t

@ Lol FA FARI ol gtegolaetx, A)
€A, 9A FAE S50 10084 368 gF3)
o 299 3 W4 300ml ES ¢AY TFn
Growth chamber(HB, M-301) &% 27¢C, €&
80% = 259 7+ A3l dol&E TABIH oY
AZFE Ax70M 80TE 24A7 A=Z £ 2AE}
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(4) WOIRIEE =&

%24 (Vitex negundo var. incisa) Gl §H2
dold A &AW F2317] A% 23 (Sauvesty
et al., 1992) Figure 19 Yeliid},
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@ F&343
Leaf powder of V. negundo var. incisa
(10g a.d)

& extrated with 75% MeOH 100m]
« evaporated at 42¢
75% MeOH extract
(3.36g)

Suspended in water 100ml
|  extracted with n-hexane(50mlx 2, 40mlx5)

l 1

Water layer —— Hexane layer(0.461g)
« acidified pH 2 with 0.1N HCl1
 extracted with ethyl ether(40mix 1, 30mlx6)
|
Water layer —— Et,0 layer(0.1021g)
 extracted with EtOAc(40m! x4, 35mlx2, 30mlx 2)
f |
Water layer —— EtOAc layer(0.0225g)
«- extracted with -BuOH(40mlx 3, 35mlx 1, 30mlx 1)
[
Water layer «n-BuOH layer(0.3822g)

Figure 1. Extraction procedure of allelopathic
fractions from Vitex negundo var.
incisa leaves

® #2734 ¥ bioassay

Wold A g4 233 & B4 PFigure 13 o)
20 duidgE 53 de 37k &
(Et20 layer, EtOAc layer, n-BuOH layer)°llA]
Pold A EF EA FFE Ay A% 1344
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dA FAE 10094 3E gz2Fe FLF %9
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A7 VY AAT /7] 4k EE A F 228940

ou] & A& B doldA) A AAT #
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@ Column chromatography$t bioassay

AAAAEZE B (]2 % F, 1997)8171 A4
A7 4.3cm, ¥ 115cm9 Y silicagel
(Merck, Art 7733, 70~230mesh) 450g% AY
o A& ¥ EtOAc(100%) 217} 2§ 2B EA &
-2 EtOAc ¥% - 212EE MeOH(100%)9] A&
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FE Fo Agoz MM 2HEA 32 MeOH
£ go] HFEHEE AL

MeOH(100%) EHEE YA £&0] £
3 B F UxE 4edg FFEHa &8 o
oA e thaa 2ok

EtOAc(100%)1 ! —MeOH(100%)50ml +
EtOAc(100%)950m1—MeOH(100%)100ml
+EtOAc(100%)900mi—MeOH(100%)200
ml+EtOAc(100%)800ml—MeOH(100%)350
ml+EtOAc(100%)650ml

Aoze gedE Y3 1Y 29 £
100ml1E 21 voiz] 68719 £8L 10¥% 50ml
£ o} B3l

T3, 2] BEE AEEA v Aoz 4
EXRFE 4AAE7] 98 920 EtOAc AnEE
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o 80mIE YL BEo] BoldAEAS FF
£ BEFA & F3d 2SI

AERZ 2 FA= olgERte}ol ks, 7Y
EA, 4 T8 5084 27 BUI} 2UCA
74 ¥ wol & & ZABIY.

@ TLC A ¥ bicassay

Column chromatographyi+] %<& 68789 ¥
Y& 12 TLC ANE stded 20%X20cme] sil-
icagel(Merck, TLC aluminium sheets, 60
Fus) TLCE 7t2 6.5cm X A2 7.5cm 2712 &
2 Z+ 4704 AR E 3.

ANMEe 1~529 #HE EtOAc(100%)
10miE A831, 53~689 # Y& EtOAc
(100%) 8ml + MeOH(100%) 2mlE &3}3td]
Alggm 2 TLCO W@ #% & 254nms}
365nm<] UV(Spectroline, ul 977¢ inspection
equipment) 8t A £el%5-& At 13 TLC
AN A& Y T/ Fele2 e BE
6%9] fraction®& Wi 23 TLCE A}

22k TLC A3 A4 AAEule EtOAc
(100%) 8ml + MeOH(100%) 2mlE E§sldd
ANE 93, 23 TLC A/ ¥ UVS IR 38
A A QAR 7 2 BoldAERE 713 fraction
£ %7 98 7 fractiond 2 2L ¥& - dAxng
I FHFT 12.5mIZ 42 A& 5o YEHF
£ AR Y. FAe olgelgtetelagtx 1084
£ ol y ZFRZ ALE-Ed wid 2.5ml¥ e
£ 59 3 FFsn d=Fe T2 %9 FFFEF
3l 59 Fof] ol g AR

(5) WoleiAmalel Ealsjaix|

@ UV % IR £384

AAAANEAE FH3ln dv FF fractiondl
g 315 JAE doliy) 98 23 TLC 13 ¥
wold A A7} 744 & fractiono] W& UVS IR
BBEN I E AL g3 dold A B S B4y
UV E3EMol= HPAMY 8452A, Diode array
EZEA7)(U.SAE AHE&5t. MeOHE 718
ANEAZ A& e, 79 NaOH 489,
NaOAc, AlICl, NaOAc-H;BO:& 4z #}rlslo
AZE A= $48J. IR ¥3EH
Shimadzurte], FTIR-8201PC(Japan)& ol &%
Heor KBr 3A Moz EA3T.

@ Py-GC-MS &4

g4 T8 6% 2% H3lo ol Zoln oY)
o ¢} 10mg9] glass wool® Wit £No| Y43
F54E AL 10521TC $F A2A 4A A=
AF}. o] & A3 EZ FFH glass woold F4H
£ H3td £ AR 2 AR89

Py-GC-MS(Pyrolysis Gas chromatograph-
Mass spectrometer) ¥4 91oiA pyrolyzere
Shimadzurt®] PYR-4A(Japan)& AH&3tgieni,
4dE8H 2=+ 600CE IHY. GC-MS EXd&
Shimadzurte] QP 5050(Japan)& AM&&%ith.
Z8-& CBP 20 column (0.22mm X 25m)& A&
PR, 2E & 50T 1# T XA F
200c7HA £9 28 A7 29, 200CA 5
¥ 2 FAAAY. Hedl #4€ 0.2ml/mino 2 3}
deon, split Hle 382 34t £, MS 3&7)
o] AL 1.5 KV 3t

= % ag

1. & S&R0l| st Woldl#

59 4€ Bol AAY F AL @@ F
2 Ao A (Lactuca sativa), o|ge]etelo] 12
(Lolium multiflorum), W& M (Cymbopogon
tortilis var. goeringii), M (Miscanthus
sinensis var. purpurascens) FAH& 3}&F F 7
A7tAle] A Table 13 2t}

AR A7t g FA], ojgEl el asts, AE
A, A F219) wolg-2 thx ol ulE] AR 7o)
A$E 2479} 48A1 A 42t felAd S v
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Table 1. Mean germination ratio(%) of 4 plants seeds with pregermination treatments in aqueous extract
of Vitex negundo var. incisa leaves by different times(24, 48,72 hours)

Lactuca sativa Lo{ium Cybopogon tortilis var. Miscanthus sinensis

multiflorum goeringii var. purpurascens
Control 92.2a 90.0a 78.9a 66.6a
Aq. extract (24h) 64.9b 74 .8ab 61.6b 50.6b
Aq. extract (48h) 26.9¢ 58.9b 6.7c 22.2¢
Aq. extract (72h) 25.3¢ 57.2b 5.5¢ 20.9¢

*Germination ratio(%) and Duncan-Test(¢=5% level)

ey dolgo] WAF HolFdg & & Yo
48A12F A g9} 72412 A F Alolole A 9] Aol
& RolA] g3ttt

AN (1994) & 2EFR 4%, ZEF 159 ¢
Z2H8 o] &% allelopathy 48N 5=71 &
S5 doldArt gla ZEFHET BEF T
allelopathy %7} 3z Rausygod
Zackrisson$} Nilson(1992)2 Empetrum
hermaphroditum® 4 F&99 AH F44
g F2d0 wE(12413F, 24412, 48412 +F
AV (Pinus silvestris, scotch pine)$t FdA}
AR (Populus tremula, aspen) ZExpgol A
oA 48A17 B9 AAAME I} 7HE LolAA AR
g 2Qvx g3, 2714 (199D) e A9
allelopathy A8dA F84 F29 AL
48A13to] KA EAF 7MY A AYe A}
AN D e B AYe] AAx T2 YL Y
Eb},

AMEE(1985) e EEAE 4937 165%9 EF%
Bl & AR, olgeetetolagts, X 5o
oM oA 71 wold A E2E JeEPINYE g Fu
& A3 dF, ARUF F TFFolA wol A
Ao} v AL eI FEY g8 B9
AR F AAALE G FEHd A4H

(Lactuca sativa), olg@ <teo]l 282 (Lolium
multiflorum), &M (Cybopogon tortilis var.
goeringii), 9M (Miscanthus sinensis var. pur-
purascens) TAE #FF F 7449 dae
Table 13} Zt}.

HA Azt WE FH], ol tEe| 22, HE
A, A FA 9] dolgL EFd vjg FA A e
A8 2421009} 487 0NN Z FoAE v
e wolgo] AA 3 HolAE &4 & ket
48A12F Ao 72213 AT Alelele Ag] o]
& Kol ¥sirt.

2. HitHE &80l 28 Holul#

ZE5Y o A" FAgolda] Edo] ol
n X 93-S BQss] A 24, 48413 WEE F
Zq0] 10Y Bt ol ¥ A= Table 29 7t}

Hegg F2dd) o3 M= AEMN, dA F
2] wol-g& ol 27 vd] AR A|zte] AFE 24
AZrol 9} 48412l A Zhe fre) g veldle
obgo| AR 3] WolFth, olgetetel atid e
48A17te] AA G A v 24 gol-go] oA UA 2
oA tE ¥ 2Zd HlF Aoz ol ay}
7+ @A eyt

Table 2. Mean germination ratio(%) of 3 plants seeds with pregermination treatments in metanol extract
of Vitex negundo var. incisa leaves by different times(24, 48 hours)

Lolium Cybopogon tortilis Miscanthus sinensis
multiflorum var. goeringii var. purpurascens
Control 95.5a 81.8a 60.0a
Metanol extract(24h) 74.4a 41.0b 24.4b
Metanol extract(48h) 33.3b 15.4¢ 7.7¢

*Germination ratio(%) and Duncan-Test(¢=5% level)
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Table 3. Mean germination ratio(%) of 3 plants seeds by different soil materials of 1, 5, 10 and
20%(w/w) powdered Vitex negundo var. incisa leaves

Lolium multiflorum

Miscanthus sinensis
var. purpurascens

Cybopogon tortilis
var. goeringii

Control 100a
1% Vitex powder 100a
5% Vitex powder 85.5b
10% Vitex powder 46.6¢
20% Vitex powder 42 2¢

81.0a 71.0a
67.7b 59.2b
60.3b 46.6¢
46.6¢ 13.34
25.5d 0.0e

* Germination ratio(%) and Duncan-Test(a=5% level)

Manikandan %(1998)& Acacia melanoxylon
9 & wgge &% 2 €L Phaseouls
mungo$}t @Y & FFAte] FApol, §-489 A4
3, AAF 718 JASH, AAE 5(1987)&
%9] 2417 WiehE 85% F2H o2 H 9} Fo| w
oldl 90% ©]4 AAMEANE E1F v ot Chung
7} Alan(1986)< 829 JE¥F2L #7180 3
Wet2 3 ofM Eo] YutH o g 35 4uli2 ol AL
Hed 2o 3ol £ FHY MY F&
84S AYz Aok JeEdTh 43 AXY
< Hadtd T | ERFZo] 7hdcin st
(94, 1996), £ AT vgg 580 &
FZEd vE wold A H s} F k.

3. 5% BN Vermiculite 28 WOKIY

23 4 AzELL 1, 5, 10, 20%(w/w) %
2 Vermiculites} E£3} A2]3ln 7)o FAFAE
BF3te} 259 A F BAF dolgd AFFe
Tables 3. 49} #&t}.

MNEA, A FALe] Lol gL =T vlsl 1%
o] £E2Y 4 BUyTdARH 94 e W&

A Fsle] $oe w7l 2&5E @43 golgol
A AT olgtetel 2gtre 5% FEAME
g dolgol 94 A AdEE Ed FUY
(Table 3). &4, 53 9 FHFELL 4 22
o] ol ATt opel APE dFL FUEH
1%9 £5% 4 ¥¢ A7lzx {937} Ak
53], FE 20% A% dol gy AFFE 742 gz
Fofl vl W F o] v]go] vol AR AN}
N&-& B H(Table 4).

McPherson®} Thompson(1972)€ Quercus
stellata®t Q. marilandica A3 Ao 32214
o] ¥stEE 999 Uz FUR RU1EZY A
ol A9} IR Gl F84 SAHEH ] By
2 Q3o &F2jAe] Aol dAE S FH3Y T,
A48 5(1994) = +4(Sorghum vulgare) &71
AFHEL 24dA4 Egd Fe(w/wHEE
mulching®t ¥ @ol-&& A A3 ¥x7} 27}
ol watEchinochloa colona$t F(Raphanus
sativus var. acanthiformis)d] 22 2ol
d A#7 dUd 2 EudAdoh. Josed
Gillespie(1998) Juglans nigra®lx Eu|3le
jugloned EYol A& oz AFald 28] A&

Table 4. Mean total dry weight(g) of 3 plants in 25 days after sowing by different soil materials of 1, 5,
10 and 20%(w/w) powdered Vitex negundo var. incisa leaves

Lolium multiflorum

Cybopogon tortilis

Miscanthus sinensis var.

var. goeringii purpurascens
Control 6.43a 5.16a 1.36a
1% Vitex powder 3.66b 2.62b 0.36b
5% Vitex powder 3.29¢ 2.52b 0.32b
10% Vitex powder 2.99d 1.88c 0.24b
20% Vitex powder 2.10e 1.32d 0.0c

*Total dry weight(g) and Duncan-Test{e=5% level)
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Table 5. Mean germination ratio(%) of 3 plants seeds by the different treatments

Lolium multiflorum

Miscanthus sinensis
var. purpurascens

Cybopogon tortilis
var. goeringii

Control 86.1a
Ethyl ether extract 77.7a
Butanol extract 38.8b
Ethy acetate extract 31.0b

75.5a 68.4a
55.5b 46.6b
38.8¢c 29.0c
22.0d 16.5d

*Germination ratio(%) and Duncan-Test{a=5% level)

£ s jugloned vl 23 FolA Euls
T 548 EQd FAH 48 Y%L W3
Fohn Basigch F23x g A= T8
Edo| 2745 FFog Q1 Budux B
57 EE4E Polg3) AF o) A FAF Y
ez AlgHr),

4. HOIAHIEE #&

(1) =&23 9 Bioassay

Table 5= LoldAED odu)FEHAF A o
oz E 23 (Et,0), dldolMElo ES
(EtOAc), 323 (n-BUOH) W3 @AE=
AF &3 Ao AuEd FHFFE BF
100ml, 80ml, 80ml1E #Hrlsle] HEdoz Y&
AAE ANT 2T dojF dol&E VER Ao
t}. Et;0, n-BUOH, EtOAc® AA 2 F o€
etetolLekx, AEA, Al FAbe Wol &L g2
Tl vlE BE FM foA YA AEE &+

A, 53] EtOAcE:olA HoldAanst g 2
Al Jergth,

wold A A7 1 EtOAcE S HF 38 %
Yold A Bdo FFE B3] H3 YEAF &
AANY 23 fe4del AAcH(Table 6).

(2) Column chromatography

Table 72 Column chromatography £4-& ¢
8 EtOAc %8 £%(0.222¢)% £/ 80mlE
H7tste] wrE ool AE FA T Ao} BE
2F (BN F94 A Holgo] A eeAA T
olgz|gtete| netae BF 10%9 Hid 23 :,
&N Ao M= 22 40% 9 55%9] A4
g 2o Frt.

(3) TLC ®MJ U S=¥ bioassay

Column chromatography<lAl 4¢ 68749 &
& 14 TLCE AY&te 2F 7% fraction® 2
U3 23 TLCE & A3+ Figure 29 &},

Table 6. Mean germination ratio(%) of 3 plants seeds by the treatments

Lolium multiflorum

Cybopogon tortilis

Miscanthus sinensis

var. goeringii var. purpurascens

Control 90.0a
Ethyl acetate” 30.0b

73.3a 63.3a
16.6b 3.3b

* Germination ratio(%) and Duncan-Test(ea=5% level)

Table 7. Mean germination ratio(%) of 3 plants seeds by the treatments

Lolium multiflorum

Cybopogon tortilis

Miscanthus sinensis

var. goeringii var. purpurascens

Control 100a
Ethyl acetate** 90.0b

70.0a 58.3a
30.0b 3.3b

* Germination ratio(%) and Duncan-Test(a=5% level)
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Figure 2. Spot on the thin layer chromatography
in the second column chromatography
of EtOAc extracts from Vitex negundo

var. incisa leaves
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woldA 257t 714 2A JEEd 5, 6 frac-
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(Figures 4. 5) ¥ Py-GC-MS d3=(Figure 6)
&3} 2tHAppendix 1, 2 #31)

(1) UV B3y

ARE vetgd] Hol1 o|& UV 24EYE ¥
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dozig & 3Eo] WIE By, FY 7
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Figure 3. UV spectra of the germination inhibit-
ing substance extracted from Vitex
negundo var. incisa leaves
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ZZ 9 B 4 ol Hid F717 A&E ovl
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ol £4717F A% the A& JeEhdc

Z gRujgeles A A e X E
A A, 499 59000A EF0lEe] AL FA s
7] W&oltt, ¥, NaOAcE Hastd, FAA
256nme FFdae A WEo oy,
336nme AL 2 Fruizt dolAy, io Fu3
Zog YA FAHU. o] NaOAc 2 9
3] 256nme) FFU/ a2 2% AL AR
9] 7919l 24717} B3R YAV b2 AFET
Aol 3&E Jehit,

53] 7919 A% ol EeHol=Fe] AHA
Az2RE & o woA] $£417171 glejof dnz

Table 8. The germination ratio of Lolium multiflom in the second thin layer chromatography of extract
from Vitex negundo var. incisa leaves(unit: %)

Fraction 1 2 3

4 5 6 7 Control

Lolium multiflom 50 30 40

30 0 0 50 80
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Figure 4. IR spectra of the germination inhibit-
ing fraction 5 extracted from Vitex
negundo var. incisa leaves(fraction 5)
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Figure 5. IR spectra of the germination inhibit-

ing fraction 6 extracted from Vitex
negundo var. incisa leaves(fraction 6)
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1: hydroxy acetone, 2: furfural, 3: acetic acid,
4: phenol, 5: 3 - 4 dimethyl phenol, 6: 4-methyl
phenol, 7: ethyl phenol, 8: 2 - 3 dihydro benzo-
furan

Figure 6. Pyrogram(Py-GC-MS) of fraction 6
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Appendix 1. Expected flavone structure of Vitex Appendix 2. Expected structure of the final inhibiting
negundo var. incisa leaves when treated germination compound extracted from
with Shift at UV spectrum analysis Vitex negundo var. incisa leaves
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