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Abstract

Plantago asiatica L. and Erigeron annuus L. having their own aromas were reported to have many bio-
logical activities such as antioxidant, nitrite scavenging, antimicrobial, antitumoral, and anti-inflammatory
activity. Aroma extracts of Plantago asiatica 1.. and Erigeron annuus 1.. that might have the allelopathy
were analyzed quantitatively and qualitatively. Volatile compounds of the plants were isolated by SAFE
(Solvent Assisted Flavor Evaporation) apparatus and identified by gas chromatography (GC) and gas
chromatography/mass spectrometry (GC/MS). The major aroma compounds of the extract from Plantago
asiatica were 1-propanol, linalool, 2-propamode, and l-octadecanol. The main aroma constituents in Eri-
geron annuus were 2-ethyl-2,3-dihdro-1,3,2-benzoxaborole, 3-methylpyrazole, 1-octanol and 2,7-dimeth-
yloctanol. It is expected that these aromatic extracts could be used for developing functional foods and

natural food preservatives.
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chamomile, thyme, basil, sandalwood, rosemary,
lavender, ylang ylang, pepermint 5& AMH:-3I

(Mok et al, 2001; Lee et al, 2002; Foote et
al., 2005).

220 AutA 0 2 jllelochemicalstls 53 31
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3 B33 59 Asel 43S A= allelopathyz}
v Astsly 288 7P tiMacias et al., 2004;
Kato-Noguchi®} Ino, 2005). o]&{st detd|x 2
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dropping funnel
heatable SAFE-apparatus
distillation vessel
walter bath (40 C)
magnetic stirrer

to high vacuum pump
safety cooling trap
with liquid nitrogen
vessel for distillate
cooling trap with
liquid nitrogen
laboratory lifting
platform
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) ool ek, Ao, 5 B ddle] &
A7t = Al =z RAEI )tH(Samuelsen, 2000).
A7Aolol Hzd+ iridoid ¥IFA S genipiosidic
B 22 <1

honoplantagin,

acetoside,
ursolic

acid, aucubin, flavone
plantagoside,  plantaginin,
acidsel A3 L 9] Bsitostrerol, choline, palmitic
acid, stigmasterol, vitamin B, ¥ vitamin C %]
HEel giuol 24F ¥US, g % ¥EL 5
o 37} e AeE ded Uth(Park, 1996). 71
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1996; Bennington and Stratton, 1998).
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Fig. 1. SAFE apparatus used for the isolation of aroma constituents in plants (Engel et al., 1999).
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GC(model 5890, Hewlett-Packard, USA)°l mass
selective detector (MSD, model 5972, Hewlett-
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Fig. 2. Typical gas chromatogram of aroma extract isolated from Plantago asiatica L. by SAFE.



Table 1. Volatile components identified in the extracts of
Plantago asiatica L.

Peak Concentr%tionz) Possible compound
No. ppm

1 1123 1.94 methylcyclohexane

2 1493 321 N,N-dimethylformamide

3 1509 20.52 2.,4,5-trimethy] pyridine

5 1542 14.23 2,4,6-trimethy| pyridine

6 1550 1.85 furfural

7 1606 103.04  1-propanol

8 1674 11.96 benzealdehyde

10 1749 47.51
i1 1795 18.56
12 1814 399.08
14 1831 7.66
15 1842 6.96
16 1880 1.81
17 1885 13.75
18 1922 5.25
21 1964 19.54
22 2015 6.22

1-fluoro-1-propene
o-terpinolene

linalool
2-(2-ethoxyethoxy)-ethanol
ethylem glycol

3-hexanol

dimethy! sulfoxide
thiazole

hexanoic acid
2-methyl-2,3,-pentanediol

23 2018 21.45 bezenethanol
26 2059 6.21 2-methyl-1-propanamine
27 2070 418.07  2-propamide

28 2082 50.5
29 2115 11.87
30 2185 10.91
31 2271 11.72
32 2308 9.34
33 2331 11.12
34 2383 24.09
36 2438 12.29
37 2452 45.74
38 2492 83.96
39 2541 78.8
40 2748 347.57

1,4-pentadiene

1-octadecanol
2,3-dicyclohexyl-butane
3-amino-2-methyl-2-cyclopentenone
3-octennone

1-octadecane
2-methylbutylamine
N-ethyl-N-hydroxy-ethanamine
7-methyl-1-octene
1-octadecanol
1-(ethenyloxy)-octadecane
2,7,-dimethyloctanol

"I mean Kovats retention index on DB-WAX.
“Solvent peak excluded.
*Values are on dried weight of Plantago asiatica in pg/g.
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o} 3] et gefe] HA H= WA wWE-E(peak
area percentageys 4371 8] GCE AHEs e
B, total ion chromatogram’te] 3= ™% (peak
areay= FE] WAE 2233 (GC Chemstation,
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Hewlett-Packard, USA)*Y| 2]&l| AxbstgEct. 7] A
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vacuum stripping, solid phase microextraction, ~L&]
oL ZAFE SOl AT, 2001). 2T HZ
of /NEd SAFE W2 E3g% vEdag 7R
HEFE T AFA B8RS wEs HE
Algttts B3 =3l Q)ti(Engel et al, 1999).
Aol Mgz 7 HER

o] SAFE Wog agdog 3
2%  AUSTh SAFE FHE o]4-5}
7del, M= 20g) P72 A
Zbzk 249, 80.6 mgolUth. Aol 7] YR
GC chromatogramol| 4] 40712] 7|48 = 32719
Aol SREAEU ARl Fa ] HE=
g Table 19 WERHSITE 8 FAo] )4
o 71A AR EILRLS Fig 29 Yepiich 3
AE 7] 4E-S 219 terpenoids, 2712 aldehyds,
270€] ketones, 5702] hydrocarbons, 971¢] alcohols,
1709] acids, 1719 benzen, 470 AASSHE 471
o] JletstgtEe|dtt. 8 I1HEL 1-propanol
(103.04ppm), linalool(399.08ppm), 2-propamode(418.07
ppm), 7-methyl-1-octene(45.74ppm),
(83.96ppm), 18|32l 2,7-dimethyloctanol(347.57ppm)
oldth. A}k A9 WEW 57 £F &
He olgsted dAolM FrIAE-S EAlEE
t Aol &8 o|FE FAELS l-octen-3-ol,
3-octanol ® linaloolZ Y&HHT}. 4714 linalool, 1-
octen-3-ok> ol A Axel FUsAY. A
ol T= T ATHAY N FF7], 257

1-octadecanol
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Table 2. Volatile components identified in the extracts of
Erigeron annuus L.

Peak ) Concemr?)tionz) Possible compound
No. ppm

1 1120 0.04 pyrrolidine

2 1468 0.08 but-3-en-1-ol

4 1583 1.68 methylethyl ether

6 1713 5.06 N-methyl-2-propanamine

9 1794 0.09 2-tluoro-1-propene

10 1929 0.15 thiazole

11 1958 1.04 toluene

12 2018 0.19 2-oct-en-1-ol

13 2028 0.76 benzenethanol

14 2034 0.13 dodecanal

15 2081 0.11 tetradecanol

16 2115 0.66 2-nonen-1-ol

17 2155 1.42 l-octyne

18 2186 0.09 3-octane

19 2237 0.16 cyclooctane

20 2279 0.08 methyl-3-butenyl ether

21 2372 281.45 2-¢thyl-2,3-dihdro-1,3,2-
benzoxaborole

23 2433 6.03 N-methylthioacetamide

25 2484 0.64 decanol

26 2492 7.66 2.,4.-dimethyl-pentanediol

27 2516 98 l,.l ,1,2-tetrafluoro-2-
tridecene

28 2688 30.63 3-methyl-pyrazole

29 2750 2.88 1-octanol

30 2884 1.44 2,7,-dimethyloctanol

I mean Kovats retention index on DB-WAX.
ISolvent peak excluded.
PValues are on dried weight of Erigeron annuus in ng/g.

a3 8] Ao xE8ofo g AgFHe] gw
s}, AR, T 2 RS Bl na
H 759 th(Samuelsen, 2000). Samuelsen®] 1772
Fol| M= HAole thtst A =Ede AY
3 e R AEE R, AE, caffeic
acid A5, S8 H 0=, iridoid ¥iEA 283
terpenoidse| Th. 7]E} @7tRol=, LI EF, whslee
2Fek FUINER HEHAGL Hausy ok
(Samuelsen, 2000). ©]= dF7|AE

G, S AFet 4714 5

oAl HZE linalool, 2-propamode, 7-methyl-1-

52 terpenoids,
| v 2 4
octene, l-octadecanol L] 2,7-dimethyloctanol 5
o gt & 4= Qv FH ol "AE %
ol £ X5l RI% JEU(Xu et dl,
2004) d7doje] petroleum FZE©°] terpenoids &
essential oilo] 7IX]= 3R =& iridoid
7F oleldt #9835 A8g sl BiHa Qo)
(Xu er al., 2004; Ringbom et al, 1993).

Nz (Erigeron anmuus L)l F2 7] AES
Table 20] LFERNQT, 87145 7)HazeE
W2 Fig. 300 sEASIALE & 24709 7] AJF-o]
TAEAE=H, 1719 terpenoids, 10702] alcohols,
1702l benzen, 1702 aldehyds, 578€] hydrocarbons,
170l s, e ALsgE, 18T 39
7St ER P Ut oYL 2
ethyl-2,3-dihdro-1,3,2-benzoxaborole(281.45ppm),  3-
methylpyrazole(30.63ppm), 1-octanol(2.88ppm)Z2] 3L
2,7-dimethyloctanol(1.44)0124 T}, 7 g2 7% &bt

Fig. 3. Typical gas chromatogram of aroma extract isolated from Erigeron annuus L. by SAFE.
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