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Volatile concentrate
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Fig. 2. Fractionation of volatile concentrate obtained from Perilla frutescens and Artemisia asiatica.
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Table 1. The effects of volatile components from fresh leaves of Perilla frutescens on germination
and seedling growth of radish, rice, mung bean and lettuce

Treatment Germination Hypocotyl length Radicle length
(g fresh weight) (% of control)
Radish ‘
15 91.7 66.6 69.8
30 ' 93.8 422 ' 50.2
Rice ‘
15 , 1036 1472 , 345
30 ' 929 1250 - 10.7
Mung bean ‘ '
15 94.1 70.3 59.3
30 85.3 428 40.7
Lettuce
15 ‘ 104.4 45.9 37.1
30 105.3 430 31.2

Table 2. The effects of volatile components from fresh leaves of Artemisia asiatica on germination and seed-

ling growth of radish, rice, mung bean and lettuce

Treatment Germination Hypocotyl length Radicle length
(g fresh weight) (% of control)
Radish
15 © 979 41.7 58.1
30 924 26.1 329
Rice
15 95.9 156.2 64.3
30 974 202.6 54.1
Mung bean )
15 80.7 583 - 77.2
30 81.2 61.1 533
Lettuce
15 0 0 0
30 0 0 0
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Table 3. Volatiles isolated from Perilla frutescens
by headspace cold trapping-Tenax GC adsorption

Table 4. Volatiles isolated from Artemisia asiatica
by headspace cold trapping-Tenax GC adsorption

Retention Compound Peak Retention Compound Peak
time (min) area (%) time (min) area (%)
5.688 2-Methyl-4-pentenal (1) 18.73 5.368 2-Methyl-butanal (9) 43.20
5.941 trans-2-Hexenal (2) 28.26 5.657 Hexanal (10) 26.64
6.366 2,4-Hexadienal (3) 240 5.905 trans-2-hexenal (2) 750
6.964 7-Octen-4-ol (4) 7.98 6.383 o-Pinene (11) 5.09
7.167 3-Octanol 0.70 6.550 Camphene (12) 0.50
8.746 1,4-Dichlorobenzene 0.05 6.823 B-Pinene (13) 6.07
8.976 Uknown 0.11 6.907 3-Buten-2-ol 0.35
9.134 Linalool (5) 0.65 6.990 Myrcene (14) 2.07
12.133 Dodecane 0.10 7.307 cis-3-Hexenyl acetate (15) 0.35
15.113 Perilla ketone (6) 36.61 7.545 1,8-Cineole (16) . 445
15.316 Unknown 0.10 7.721 cis-B-Ocimene (Z-Ocimene) 0.65
18.741 Unknown 0.05 7.939 trans-B-Ocimene (E-Ocimene) 0.15
22.118 1trans-B-Caryophyllene (7) 1.18 8.156 Unknown 0.07
24.055 Spiro[ 4,4]non-1-ene 0.06 9.004 Unknown 0.01
24.623 1-Bromoheptadecane 0.81 9.468 Unknown 0.14
27.357 o-Farnesene (8) 0.77 10.855 Unknown 0.69
30.468 2-Propyldecan-1-ol 0.13 14.690 Unknown . 0.23
30.546 Unknown 0.21 22.004 trans-B-Caryophyllene (7) 1.00
32.748 Unknown 0.11 23.898 (—)-Rothrockene (17) 0.21
- . . 24.684 Unknown 0.18
The volatiles were separated on Ultra-2- capillary co- 95,567 Unknown 015

lumn.

resene(8)0] HEHUTE KX FHE 4E 7k
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*The volatiles were separated on Ultra-2 capillary co-
lumn.

Table 5. Volatiles isolated from P. frutescens by
steam distillation-extraction

Retention Compound Peak
time (min) area (%)
5.805 cis-3-Hexen-1-0l (18) 541
6.028 7-Octen-4-0l (4) 1.72
6.424 Unknown 091
7.204 Unknown 0.01
7.447 Perilla ketone (6) 88.38
8.972 Unknown 141
9.889 a-Farnesene (8) 2.17

*The volatiles were separated on Ultra-2 capillary co-
lumn.

time¥} peak® 3 (%)< Table 7% 8o JehlAUch
EAZREE 25 3159 peakvt £HA=H, of
7}e-d] terpenoid 7% alcohol 2& F BT 9%Fo] F
A5)2dt}.  retention timeo] 51.784%3} 51.988%-<l
peak¥ perilla ketone(6)3} o] 23} fragment F’Jo] B)
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Table 6. Volatiles isolated from P. frutescens by
steam distillation-extraction

Retention Peak
time (min) Compound area (%)
5.807 cis-3-Hexen-1-0l (18) 10.80
6.025 3-Ethyl-3-methyl hexane 7.26
6.166 1,8-Cineole (16) 856
6.315 2-Pyrrolidinone (19) 7.27
6.455 3-Thujanone (20) 5.62
6.780 p-Menthan-7-ol(1RS, 4RS) (21) 39.21
7.418 Unknown 2.64
7.632 Bornyl formate (22) 157
8.872 Unknown 1.78
8.958 trans-B-Caryophyllene (7) 4.04
9.360 a-Humulene 1.60
9.700 7-Methyl-3-methylene- 341

4-(1-methylethyl)-

cyclopental( 1,3]

cyclopropal1,2] benzene
10.211 Unknown 0.39
10.768 Unknown 0.39
10.890 Unknown 1.83
11.614 Unknown 1.27
11.752 Unknown 2.36

*The volatiles were separated on Ultra-2 capiliary co-
lumn.
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Fig. 4. The effects of the fractions obtained from
Perilla frutescens volatiles on germination (A), hypo-
coty! length (B) and radicle length (C) of radish mE
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Table 7. Components identified from neutral fraction
of P. frutescens volatiles

Retention Compound Peak
time (min) area (%)
23.080 1,8-Cineole (16) 0.80
32.835 cis-3-Hexen-1-0l (18) 0.28
35.092 o-Thujone (23) 0.37
35.903 1-Octen-3-o0l 0.64
39.830 Camphor (24) 013
40422 a-Terpinolene (25) 1.26
43.185 trans-B-Caryophyllene (7) 2.24
51.656 Perilla ketone (6) 32.01
51.784 Unknown 32.94
51.988 Unknown 23.60
59.719 Nerolido! isomer 0.20

*The volatiles were separated on FFAP capillary co-
lumn,
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Fig. 5. The effects of the fractions obtained. from
Artemisia asiatica volatiles on germination {A), hypo-
cotyl length (B) and radicle length (C) of radish mm
254/ 100 w.
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Table 8. Components identified from neutral fraction 3™, st&hd<l WY Fox A Medo A3t

of A asiatica volatiles Slojot 8tm, T A ALR317] i FuAdo} 8-gh
Retention Compound Peak 93 £48 g 5 ojot &Y, JF FAE d2IA
time (min) area (%) ULE H8A EFd29 B} welol § Aolgh®
23.103 1,8-Cineole (16) 6.35
24.203 2-Hexenal (2) 0.21 # 322 #
B vl (9 08y yeugan agaven sam
32.817 cis-3-Hexen-1-0l (18) 203 2. Balke, N. E. In ‘The Chemistry of Allelopathy’,
33.892 trans-2-Hexen-1-ol 0.18 Thompson, A. C.(ed), Chap 11, ACS. Washington
35107  a-Thujone (23) 6.15 D. C.(1985)
35.889 -Octen-3-ol 276 3. Lim, S. U, Kim, G. S. and Sa, T. M.: J. Korean
36017  B-Thujone 0.64 Soc. Soil Sci. Fert., 25 : 160(1992)
36.701 trans-Sabinene hydrate . 131 4. JAL, B73E: I3 EG 583X, 26: 189(1993)
39.832 Camphor (24) 3.92 5. Muller, C. H,, Muller, W. H. and Haines, B. L.
42.377 Exobornyl acetate 3.06 Science, 143 : 471(1964) ‘
42.648 (—)-Elemene 0.29 6. Connick, W. J.,, Jr., Bradow, J. M. and Legendre,
43182 trans-o-Caryophylllene (7) 543 M. G.: J. Agric. Food Chem., 37 : 792(1989)
43258 Terpinene-4-ol 135 7. Singh, D. Kohiti, R. K. and Saxena, D. B.: Plant
46.324 a-Hum.ulene 1.74 and Soil, 137 : 223(1991)
47.260 a-Terpineol 0.36 8. Heisey, R. M. and Delwiche, C. C.: Amer. J. Bot,,
47.569 Borneol (26) 17.54 71: 821(1984)
49.363 Gernaniol (27) 10.38 s .
49759 delta-Cadinene 043 9. Halligan, J. P.: Ecology, 56 : 999(1975)
51.374 1-2-Furanyl)-ethanone 038 10. Shimoni, M., Putievsky, E., Ravid, U. and Reuveni,
50.702  Nerolidol isomer 0.54 R.: J. Chem. Ecol, 19: 1125(1993)
78703  Hexacosane 159 11. ZA 9 Biasa oAby =8(1984)
89.127 Octacosane 1.93 12. Connolly, J. D. and Hill, R. A.: ‘Dictionary of Ter-

penoids’, Chapman & Hall, London(1991)
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Isolation of Volatile Allelochemicals from Leaves of Perilla frutescens and
Artemisia asiatica

Sun-Uk Lim*, Young-Ho Seo, Young-Guen Lee' and Nam-In Baek? (Department of Agricul-
tural Chemistry, Seoul National University, Suwon 441-744, Korea, 'Pusan Institute of Hea-
Ith and Environment, Pusan, *Korea Ginseng & Tobacco Research Institute, Taejon)

Abstract : Allelopathic activity of the volatiles from leaves of Perilla frutescens an Artemisia
asiatica was determined on the basis of bioassay, which tested germination and seedling
growth of radish, rice, mung bean and lettuce. Seedling growth was more inhibited by
phytotoxic volatiles than germination. Volatile components collected by headspace cold trap-
ping-Tenax GC adsorption were analyzed by GC-MS. Fifteen volatile components in P.
frutescens and 15 components in A. asiatica were identified. By steam distillation-extraction,
4 flavor components in P. frutescens and 10 components in A. asiatica were identified.
The inhibitory activity of the fractions, obtained by steam distillation-extraction, was deter-
mined by virtue of bioassay on radish. Volatile allelochemicals of the most active fraction,
neutral fraction, isolated from P. frutescens contained 9 components. In A. asiatica, 24 volatile
allelochemicals were identified.
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