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Allelopathic Effect of Volatile Extracts from Eupatorium rugosum
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ABSTRACT: This study was carried out to find the allelopathic effect of volatile materials released from
Eupatorium rugosum. The GC method was employed for analysis of volatile materials from E. rugosum and 49
chemical substances were identified such as [-caryophyllene, u-terpinenol, chamazulene, bornyl acetate, i
-pinene, etc. including unidentified three chemicals. Germination test in Phaseolus radiatus was done to find the
inhibition effect of volatile materials using some chemicals which were proved to be important component or
much amounts ones in E. rugosum. It was strongly inhibited by linalool and terpinen-4-ol. Seedling elongation
and radicle growth of that were proportionally inhibited by the concentration of the essential oil, especially i
-pinene and bornyl acetate. Biomass of receptor plant was slightly decreased more than 58 &l of the extract in
case of a-pinene, while it was decreased more than 19 & of that in bornyl acetate but it was shown
non-significant. From the above results, it was found that volatile materials from E. rugosum showed a
allelopathic effect and also u-pinene, bornyl acetate, linalool and terpinen-4-ol used in bioassay were some of
major allelochemicals in germination inhibition and especially linalool and terpinen-4-ol are prominent effect on

growth inhibition of other plant.
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Table 1. Components of essential oils from Eupatorium rugosum by gas chromatography
Retention Peak area Retention Peak area
fime (min) Components %) fime (min) Components %)
1 6.702 n-Petanal 0.02 26 42.086 Borneol 0.38
2 7.933 u-Pinene 0.05 27 42.723 Aromandendrene 0.44
3 8.899 Camphene 0.09 28 43.100 Piperitone 0.50
4 13.414 Limonene 0.03 29 44.408 Piperitol 1.27
5 14.809 2-Pentyl furan 0.06 30 46.251 Methy! salicylate 1.35
6 23.965 Tetradecane 0.21 31 50.742 cis-Carveol 0.66
7 24.832 cis-3-Hexen-1-ol 0.16 32 53.033 2-Phenylethyl alcohol 8.55
8 26.286 u-Thujone 0.04 33 55.047 unknown 4.01
9 26.954 1-Octen-3-ol 0.14 34 57.049 Caryophyllene oxide 1.34
10 27.471 1-Cubebene 0.20 35 59.626 Hexadecanol 0.30
11 28.331 2,2,4-Trimethyl-2-cyclohexane carbaldehyde 0.08 36 60.881 Viridiflorol 0.33
12 28.920 trans-I-Farnesene 0.15 37 61.344 Nerolidol 0.13
13 29.871 a-Copaene 0.07 38 61.926 Globulol 1.68
14 30.445 Camphor 0.76 39 64.557 Spathulenol 0.13
15 31.246 Linalool 0.19 40 66.886 Eugenol 1.07
16 31.716 Linalyl acetate 0.26 41 67.668 Carvacrol 1.53
17 32918 iso-Pulegol 0.18 42 69.024 Thymol 0.10
18 33.704 cis-Sabinene hydrate 0.72 43 69.675 epi-Globulol 0.68
19 34.552 Bornyl acetate 0.38 44 74.409 Farnesol 0.05
20 35.276 [-Caryophyllene 24.44 45 75.339 Franesol(isomer) 0.13
21 35.983 Terpinen-4-ol 0.36 46 78.339 Chamazulene 18.89
22 37.706 Myrtenal 0.17 47 80.585 unknown 2.03
23 39.309 Pinocarveol 1.62 48 88.278 unknown 2.74
24 40.455 [-Selinene 0.67 49 99.569 Hexadecanoic acid 0.34
25 41914 i-Terpinen-ol 13.18
Table 2. Effect of volatile chemical, a-pinene and bornyl acetate on shoot and radicle growth of Phaseolus radiatus seedling
a-pinene (L) Borny! acetate (uf)
0 19 39 58 71 0 19 39 58 71
Shoot (mm) 7.10° 435° 3.80° 325 2.08° 6.95° 2.00° 1.63" 1.48" 115
Radicle (mm) 5.98° 333° 2.03° 1.65° 1.03¢ 6.45° 230° 1.68° 1.63° 125

* Homogeneous subsets are displayed by Duncan's multiple test (=30, p<0.05).

Table 3. Effect of volatile chemical, a-pinene and bornyl acetate on fresh weight of Phaseolus radiatus seedlings 6 days after germination

d-pinene (pl)

Bornyl acetate (ul)

0 19 39

58

71

0

19

39

58

71

Fresh weight (mg)

5.10° 535" 5.05°

473"

438"

6.50°

5.98"

5.90"

578"

5.78"

* Homogeneous subsets are displayed by Duncan's multiple test (n=30, p<0.05).
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