J© T # ¥ Guihaia Nov. 2013, 33(6):878 — 882 http://journal. gxzw. gxib.cn

DOI: 10.3969/j.issn.1000-3142.2013.06.029

ZELEEL . PR, V. AF. IS R A 1 2 oy o A BRI R LT, TR AR A . 2013, 33(6):878—882
Li XX, Shen YD, Fan ZW. et al. Chemical constituents and allelopathy of Tithonia diversifolia volatile oil[ J]. Guihaia, 2013, 33(6):878—882

MR ELZ BN ER ST EEXRIER
FHE, WEE, BEE, A4S, BUE, WP
C R PR AR B2 B BRI 5 R W AR B R 5 T /AR Al 3 BT A KA B A W AR T A R R
S R/ R AR AT R AT A W S s o S S, MR SN 571737 )
O SRAUKZER IR PR B AN 44 #3502 9 45 & R GC-MS AR X6F Jifr 4 44 b _E 38 43 1) 452 & Tl F
FTOA DU R B BTG 3 25 80 L 25 2 L R VL S ol A 2 1 A 4 o (i R 0 . T e 4 DD A ik X i
4 35 2 T 8 A SRS, HEA T AR N AE . GC-MS 43 B 25 51 S 7, DA AV 48 92 % i v 6 72 1 50 BB, 7L
MU AR 94.79 % AN ZEYE K I R E S H o VR M (63.81 %) AP (7.07 %) B4 FT H (4.85 %) L BUFR K
Tl (2.95%0) bz dfs (2.78 %) W B (2.70 %0) FF i S ML B W, o5 #8 & T B 94,15 %6, Hodili 2 4k
B BRI 86.01%0, A INZE R AR IR 45 HE & T 6 5 B 32 U W AP i 2 Al R K e
A S b e BV 25 A R 1 e o R R 2 R K R A . U A O AR 4 4 ol e
AR & — 2 Ak AE
KRR ML FERN LY I fEAEH
FESES: QI46.85 CERARIRED: A XEHS: 1000-3142(2013)06-0878-05

Chemical constituents and allelopathy of
Tithonia diversi folia volatile oil

LI Xiao-Xia, SHEN Yi-Den, FAN Zhi-Wei'*, HUANG Qiao-Qiao,
CHENG Han-Ting, LIU Li-Zhen

( Key Laboratory of Integrated Pest Management on Tropical Crops, Ministry of Agriculture , Hainan Key Laboratory
for Monitoring and Control of Tropical Agricultural Pests s Institute of Environment and Plant Protection ,
Chinese Academy of Tropical Agricultural Sciences, Danzhou 571737, China )
Abstract: Volatile oil was obtained from above ground part of Tithonia diversifolia by steam distillation method,and
the main chemical components in the volatile oil were identified by gas chromatography-mass. Allelopathy of volatile
oil from T. diversi folia on seed germination and seedling growth of 5 co-occuring plant species, Eupatorium catari-
um s Mimosa diplotrich sMimosa pudica ,Clitoria ternatea , Bidens pilosa was studied in a semi-closed container. 50
compounds were identified,accounting to 94.79 % of the total detected constituents. The main components were a-Pi-
nene(63.81%) , Limonene (7.07 %) , 3-Caryophyllene (4.85 %) , Bicyclogermacrene (2. 95 %) , Sabinene (2.78 %) , and
Spathulenol (2.702 %) , which accounted for 94.15% of the total amount of the essential oil samples. Terpenes accoun-
ted for 86.01% of the total. The bioassay test results demonstrated that volatile oil of T. diversi folia could inhibit
the seed germination and growth of all tested plant. The inhibitory effects on Mimosa diplotricha was the largest,

while Mimosa pudica and Clitoria ternatea were relatively small. These results indicated that volatile oil of T'. diver-
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sifolia played a certain alllopathy invasive in invasion of diffusion.

Key words: Tithonia diversifolia; volatile oil; allelopathy; allelochemicals

AR 25 ( Tithonia diversifolia) N % FF (Com-
positae) A 35 J& (T. Des fontaines) fa %), J7 7= &
PO RF S v 52 N Ml DX AR WL B SR RN B 1k 38 45 1l
FEYIRE 2 51 Bl B0 L FE L 856 RN B 1 £ =
FMH DX, ) F AR = R SRR LB A A
(RAER 5, 20105 Eduar, 20000, i 45 45 92 8K
BV Ty, PRI U R AR 1 B — LR
BHTEAR B R T — 2 3l Xy i A (R
O R R A, ARk ERE )T
IRTT VU AR R R S AT R R kR ) A R B
U 28 I AR S 2 RO A 7 3 ™ S R —
T LA A ROV Al M Ah SR M (G A A AR
2007 s FRIARAF L 2007) . A AR W) ol o 6 Ak 26 )
JOT A 1K ) AR b A ) 1) ] O R AR AR LA s B AR R
Pede, v UL, AR IEAE FAE A1 K PP AR 3o 2 v ke 22
YEHI (Harsh, 2003 ; 8 5042 45, 2005) . Ak 2% W) ot F¢
WORFEA 4 B, BRI 5 & BRAK S il FIAR 2R 40 0
b 35 S ok AE W) R AL ) Y — Sk B IR AR
(Rice, 1984 ; fLIEHSE, 1998) , K I, [ 49 45 #4524 4
Jo 2 A BAT A A E AR TR AT ST

H AT I 0 44 04 B 5 3 24 h AE 25 9 IS R 1)
A A HOFR RG0S5 T (B IR 45, 2006 5 5 BEAE:
2009) o AR 45 AN [R5 057 7K 5 VB UE 55 B Ak B AE
(B iEHE5E . 201 1) L SRTT , HA% & 32 24k 29 oy S H:
B HA A FH A 1) R WL T8, AR SR T AU
@G-S (GC-MS) T HA 0 HA% %3 32 224k 27
JorHEAT T 3 A ISR FH 5 P 2 i 1 I 1 A 2
PRI R AR R R R ¥E (Eupatorium catarium) B
P85 25 B (Mimosa diplotricha) . & 25 5 (Mimosa pu-
dica) JBE S (Clitoria ternatea) ¥ Y51 ¥ (Bidens pilo-
sa) BT & 4l B AR 2R Sy it — 2D IRTHE A AR
ZAETT v 8 B AL A TSR BERL 22 AR 0

1 #MH57%

1.1 &4

SEE HI AR 25 L AR A3 T 2011 4E 11 A N AR
FI 9 e 2 A N T v A Al B 2 B R B Py, 32
TR R S B BV 25 B 2 e U R L R
Tt CR 2E 2 >90 %) Sk [ ¥ R 4 B A RO Rl

Be FHH e A

1.2 A%

1.2.1 b e 32 B0 AW 2 45 ok FH K 28 <78
VR BRI, 28 T /K B R 40 T 8 S5 A5 3% €833 WAk
AR LLE /N TFIK,

1.2.2 # & GC-MS 5477 & KA ok 55 =
BN W 1 B A A SR 680 - T % IR A (HP6890/
HP5973 GC/MS B A o A AH 3% 45 14 - (i 4
A HP-5MS 5% Phenyl Methyl Siloxane (30 m X
0.25 mm X 0.25 pm) it M A 9 B4 H L AR 50 °C
(B 2 min), PA 5 °C/min FHE.ZE 300 °C (£4+F 15
min); 3 16 & iR B 250 C; # AN @& 4l He
(99.999%); FEH JE 7.62 psi. #H W& 1.0 mL/
min; #FAER 1 pl; W 20 ¢ 1, B &1
P5 R ET P 3 TP B 230 °C 5 PUMATFIRJE 150 °C
HLFRE S 70 eV KT HL U 34.6 pAs %51 &5 L K
1071 VDR JE 280 C; Bk EH 10~550 amu,

1.2.3 #BA A RAE R ey A Hpml 2 5 K i1k 2B AE
(A I 2 7 1 5 IR AT A5 (20100 ik 7E T 4%
(@ 2H 30 cm) H 43l A BEA 50,100,150 L 44 %
A8 5 L, % R AR B 32 L P o 2808 K . b7 & i 8
RHUEAURE SRk s 7% . (bl o b T 8% 3% LCEE T+
P es BRI 5096 A 30 KRR R fp 7 L6 5 2%
FE e R G R R RO B 5 mL K, S
5 I L R R B i T 25 R 2 kL, BRI 1 b R
FRUB RN , I #b ST A DR B B 45 & Tk 2 R 2 B AR L
o DLORIE T 8% 3 R R B . BRI Id sk k
R TR E ST 7 R AR FER R
SRR H2 55 1~2 mm A R ARME) ;7 d
2 JE 05 A2 AR B AR K VR il o s 8 AR R 3 )
JEE IV e VS T i 22 %07 0ty 1) B )

1.2.4 FHHEIM AL T B BARFFR=Gi
7 d KRR/ R T R0 X100 %6 X R
HilE 2R = (1 — A B/ BR) X 100% 5 £ 45 50 0L
(SE,synthesis effect) f& it {4 X [7] — 52 #4& 3 4~ ] 38
T H X R A3 2R 0 E .

2 HERH4M

21 MREELRMNEEXEZRN S REANESE
2 13 S5 X I A 2 3B O 45 b AT GC-



880 OO0 MW 33 %
®1 MRFELHFIELESS>TAENTESE
Table 1 Constituents and contents of volatile oil from T. diversifolia
s PREEE kAW PR TR OEMNEGE| Y RENE kEY TR TR NG E
No. RT (min) Compound MF MW  RC (%) | No. RT (min) Compound MF MW  RC (%)
1 4.47 . Hexanal C;H,,O 100 0.031 || 26 14.24 P2 H- 1B C,Hi ;O 154 0.23
p-Menth-2-en-1-o0l
2 5.80 (E)-2-C 15 1§ C;H, O 98 0.32 27 14.34 L 7 fi i CiyHisO 154 0.20
(E)-2-Hexenal L Linalool
3 5.99 (D)-2-C M- 1-T CH,O 100 1.36 28 14.69 YN e CwH,;;0, 170 0.055
(Z)-3-Hexen-1-ol Octenyl acetate
4 6.30 (E)-2-C K-1-15 C;H, O 100 0.56 29 14.83 (E)-4, 8-dimethyl-1, C,H;; 150 0.10
(E)-2-Hexen-1-ol 3,7-Nonatriene
5 6.37 &\ % Hexanol C:H,O 102 0.97 30 15.10 1= Jif P CoHiO 154 0.044
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6 6.99 (Z)-2-F It C,H,O 112 0.052 | 31 15.94 Berbenol C,H,; O 152 0.15
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7 7.84 =M Tricylene CoH,; 136 0.058 || 32 16.73 L-JE % L-Borneol CiHi O 154 0.083
8 8.07 a-fll#1%% «-Thujene  C,,H,;, 136 0.19 33 17.11 4-FA M B 4-Terpineol C,,H,;O 154 0.43
9 8.43 a-JE M a-Pinene CoH,; 136 63.82 | 34 17.25 Naphthalene CoH; 128 0.077
10 8.75 # M Camphene CioHy 136 0.40 35 17.65 a-Fr il a-Terpineol C,,H; ;O 154 0.10
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13 9.99 1-2F 5 -3-B CsH,;O 128 0.37 38 25.28 ERCERUE CisH, 204 4.85
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Fig. 1 Total ion chromatographyof volatile oil

from T. diversifolia
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Fig. 2 Influence of volatile oils on seed germination
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Table 2 Synthesis effect of volatile oil
from T. diversi folia

R 18R Index( %) PN

) WR e e A
iy Quantity BiEMH AKMBAE @I S
o o i Synthesis
Plant of vola- Inhibiting Inhibiting Inhibiting ffect
tile oil  rate of ger- rate of root rate of grass %)
(pl) minating length height
TBRHE 50 29.5+ 28.26+ 31,39+ 39.86
E. catarium 0.85a 3.15¢ 0.25b
100 35+ 34,41+ 4711+
3.46b 1.2b 0.71a
150 50+ 57.67+ 4545+
3.35b 1.25a 1.00a

LV 5 25 50 24,17+ 65.33+ 56.84+ 54.59
M. diplotricha 1.44a 0.6b 3.16b

100 65.334 72.68+ 58.85+
3.01b 1.42a 2.52b
150 76+ 75.73+ 7742+
1.80¢ 1.57a 2.80a
TR 50 12,41+ 37.73+ 18.03+ 27.40
M. pudica 2.74a 3.25¢ 1.05¢
100 16.67+ 46.61+ 26.38+
0.58b 3.62b 2.36b
150 20.67+ 61.23+ 37.31+
0.58¢ 3.54a 3.55a
e 5 50 13.33+ 17.18+ 43.09+ 34.64
C. ternatea 2.08a 2.06¢ 3.41b
100 25+ 26.84+ 43.64+
0.58b 1.51b 3.10b
150 33.67+ 43.48+ 65.6+
3.00c 2.50a 2.20a
JREFEL 50 17.41+ 29.37+ 30.46+ 53.79
B. pilosa 4.40a 1.21b 2.14¢
100 43.55+ 84.67+ 57.27+
3.12b 0.88a 1.80b
150 64.82+ 87.74+ 68.83+

4.40c 0.63a 0.93a

R AR BG4 K AT 5 RS2 AR BT R SF 4
3 9k 38.16% . 55. 17% ., 16. 92% ., 24% .
41.92% 5 MK 1 F 3 30 R 4 50k 40, 11%
71.25%.48.52% .29.17% . 67.91 % , i i /=5 Y 410 1
KA A 41.32% . 64.37%. 27.24% ., 50. 78% .
52.17 % 5 oA 45 45 & dih % B4 VG 5 25 AR Ak R 28 Bk
IR A 54.59 U6, HUROE AT B (5K 53.79 %6) L 14T
T 25 NI S 0 B 2 B KON AH X 355 AN 43 R
27.40 %0 F1 34.64 % . SIS F L AR 4 45 & i X A2
PAHE AR B I 51 4 FH 38 1 v A 4 o1 1 T EL X
EEL VG 5 26 7 4 1 A A VR SR
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Influence of volatile oils on seedling growth
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