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Abstract

Essential oils in leaf of fresh Aster glehni were extracted by SDE (simultaneous steam distillation and
extraction) method using diethyl ether as solvent. The yield of the essential oils was 0.05%. And their volatile
flavor components were analyzed by gas chromatography (GC) and gas chromatography-mass spectrometry
(GC-MS) and identified by the RI of GC and mass spectrum of GC-MS. A total of 31 components, including
17 hydrocarbons, 2 aldehydes, 7 alcohols, 3 esters, 1 acid and 1 oxide were identified. The major volatile flavor
components of fresh Aster glehni were O-pinene, limonene, 3-clemene, B-pinene, cis-3-hexenol and myrcene.
Volatile flavor patterns of fresh and dried Aster glehni were analyzed using an electronic nose. Sensor PA2
that was sensitive to alcohols showed the highest resistance for fresh and dried Aster glehni. Resistance of six
metal oxide sensors was decreased in fresh sample compared with dried one.

Key words: Aster glehni, volatile flavor components, wild plant, clectronic nose

LN 2

S8 S AGFE P old wE Anjate
ikl 713l A3t AFa AR S FE F
AR L A 87 A3 a7H T o) FalRe ¥
A vz 5o o2 AL AAFste] £
% ST Frlel WEHE Fol A 8-S B9
Tt vl Ak gle W A8 EA
UE AH Ar 2 BLRF o5} $53lm &
2] qlgtel]l ke Al g, AT FAA =& AFH
Ve 2A AN 77} - =

B AR shiel ASFAol(Aster
glehni Fr som )& T34}2] oJ2]3) Abo] A2 F4]7)
ol EZ Eeix|x glon, AR abr|&olvt 7
Aol THE FAste] AL Qlovt F= &F
0] AL Abef AR ) 1m A=Y ¥
ol Al SFol A4-o] glejx Z2siet. WL v}
utel M2 A Ak 7] GARE 7R AL 9l
o] mofo] W AAEAY Ao, T Eol
Z3l3 7R ol AR LR A9 FY
7b tAH o2 v o] vk &Rl Qe o

Zdof Ahgo] @i, ®ofo] AU vkl Fwt
A EAmRZE )R L T,

A&EAole Bl o3l AL FAAY FAA
71% 3 Fol Yol Al 83| % stu BUEE AR
sA] o] 83l g} o] A B o} E &5 A e|F
o shR7 A 2 o7k 23 gL ste] Y=g ¥A §
TE S8 o s Zle] ek AseA
ol ZwF A¥o] FH3ld AT HEo2E A
S5 ok mT H¥Aol9 Aze 1A, ol o
A el digt ofe)zh-go] gl

U 5%l sPH &= Wl A ANuiwA 220 ha
Foll A A&HAol7}t 65.4 haZA oF 30%F 212|552
ek 2 siviel AgiAele] favko] F7)3)
2 3len, & x5 gth I ao] £oukS

£ & flomg Austs MEof s Aok
AEHAels EFEAN F2 AAske A FeleR
WEA G A4S =d 7 sl obF Afulr]
& AEAYolA Agsta Yol gl 5 93]
W ASFAel s XA Kol FAzuA] Frafo]
o] b sl o, SAAAANE 3 4% 2 Aey
7} 35 AlE2 AT, a3 AgRAel

-547-



86 ouls - Aul4

of| F0]| & 21431938 o] o} AFA Rl vlsle] =
Aol @A ZrlE AP Ayl BuEglos H&
HFAole] Al A AFAH T} FE&E pFo] Fr1s]
Har AFHEE AEA B E geke] WEs A
Fro) FapstoA S A Lg FIAE ko] &
2 A Ao gk Al Al kA B}
Agalagole] ¢844 2.7, 32 31% =9
o, d&yAgols Mg H-gHo| 7t FAINAL
o] 7bgEle A% 4-&e] 73 AAHE 7 ot
22 #olE i)

I AFe] 3wk shlAdE B o] AAF(elec-
tronic nose) A A8E o] &3l i, Ax}= A A
B]-2 headspaceol] o}3] A E FEA LS AHeH
sensorgo] ZA|sle] 2zt EAe] wbgky  ]E(odor
fingerprint) & &1L WHET, olu] wHEe]Al A&
EA A zuy 2 ANN(artificial neural network)yg %
slo] oA ES AP Y YAHon TR T o
3= A A)eolo}. A, AAEA 2 nar]gel 3l
= HRAZE A|2HE ZhE Al Ee] e R B4, A
59 AAE 2 55 A, Ao Fdde ¥l o}
Uz} 2159 [4kR] Rl 59 o] Folel &-go] 7}
Seieh.

B A= A&l & A4S FAME AL
3l7] fl8te] A Aey-Ae] o kA oA
¥-2 GC, GC-MSE ¥A3la, Axtz g AHgste] Al
AlgE &R Agolel ZAxH Alge| FujAd e Aule

|sdeh.

19

I ZiE Y 2y

1. X2

E AYeA AR AEHAol = 2E XA A4
e A&y & YE A9 ARt 7Y
AF sz A Aol A= Aoz 1998 5ol
FAstsdch A&RAel] 218291l 3l 4°CollM 4l
A7 A2 AAspaa] EAe) o] &gt AR
AFEE S79 vlgo] A il oA AdAdzx A
AA 2HES

2. 3N EnIMEO FE

A Aol o& o 1om Aol 2 A =}
2 F 3155 Eukagdl AHE A8 200 g% 357
I & 115 £33}e] d<43F-5Z(simultaneous steam
distillation and extraction, SDE) Z}%] 2 2A17t ot 42
7] 255 93 AH8E A EE 3.6kgoldt). Diethyl

fzel s A 149 A 5 5(199)

Table 1. Operating conditions of GC and GC/MS
analysis for volatile flavor components

GC condition
GC: HP 5890 Series II
Column: INNOWAX (60 m X 0.32 mm X 0.5 pm)
Flow rate : 3 ml/min
Split vent: 180 m//min
3°Cimin 5°Cimin
Oven temp: 70°C —170°C — 240°C
Injector temp: 260°C
Detector temp: 280°C
Carrier gas: He

GC/MS Condition
GC/MS: HP 5890 Series II/HP 5970
Column: FFAP (50 mx0.2 mm X 0.3 p)
Flow rate : 0.8 m/min
Injector temp: 250°C
Interface temp: 250°C
Ionization voltage: 70 eV
Carrier gas: He
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Fig. 1. Gas chromatogram of volatile flavor components from fresh Aster glehni.
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Table 2. Volatile flavor components from fresh Aster
glehni

Peak
Compound Peak area MF FW
no.
(%)
Hydrocarbons
o-Pinene 1 16.96 CjHys 136
Camphene 2 032 CiHy 136
ﬁ-Pinene 4 6.46 CwHus 136
Sabinene 5 125 CyoHys 136
Myrcene 6 472 CyHye 136
Limonene 7 11.56 C;Hy 136
Phellandrene 8 1.68 C,Hy 136
cis-Ocimene 10 0.58 Ciolys 136
trans-Ocimene 11 2.54 C,Hy 136
p-Cymene 12 0.52 CioHis 134
8-Elemene 17 7.68 C;sHy 204
B-Elemene 20 0.55 CisHy 204
Caryophyllene 21 0.79 CisHy 204
(E)-B-Farnesene 24 0.74 C;sHy 204
o-Humulene 25 0.58 CsHy 204
y-Cadinene 27 0.08 CisHa 204
o-Muurolene 28 1.89 Ci;sHy 204
Aldehydes
Hexanal 3 0.10 CH;;,0 100
trans-2-Hexenal 9 0.38 CeH,O 98
Alcohols
Hexanol 14 0.11 CH,0 102
cis-3-Hexenol 15 5.50 GC¢H;;,0 100
Linalool 18 0.09 CHyO 154
Terpinene-4-ol 22 0.25 C,Hi 0 154
a-Terpineol 26 0.48 C,H O 154
Nerolidol 30 0.79 C,:H,,0O 222
o-Cedrol 31 129 CiHO 222
Esters
cis-3-Hexenyl Acetate 13 0.46 CH,,0, 142
Bornyl Acetate 19 046 CpH,0, 196

Lavandulyl formate 23 1.18 C;H,;0, 182
Acid

Acetic acid 16 1.65 CH.O, 60
Oxide

Caryophyllene oxide 29 210 CisHO 220

MF: Molecular Formula
FW: Formula weight
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Table 3. Maximum resistance of electronic nose using metal oxide sensors

Used sensor” T30/1 P10/1 P10/2 P40/1 T70/2 PA2
Maximum Dried 0.604244 0.301306 0.266105 0.651641 0.580840 0.7171320
Resistance Fresh 0.525121 0.231300 0.195371 0.541998 0.512960 0.609268

DT30/1, PA2 sensor sensitive to polar compound & alcohol.
P10/1, P10/2 sensor sensitive to hydrocarbon.

P40/1 sensor sensitive to aldehyde.

T70/2 sensor sensitive to natural aroma.
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Fig. 2. Resistance by electronic nose for fresh Aster
glehni (right) and dried Aster glehni (left). (1; sensor
PA2, 2; sensor P40/1, 3; sensor T30/1, 4; sensor T70/2,
5; sensor P10/1, 6; sensor P10/2).
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Fig. 3. Diagram of resistance by electronic nose for
fresh and dried Aster glehni (1; sensor PA2, 2; sensor
P40/1, 3; sensor T30/1, 4; sensor T70/2, 5; sensor P10/
1, 6; sensor P10/2 : dried, - fresh).

ehgie. o)t o] HApZ Al2del) €18 AR
Aot Azd AR FrlgEel AR HlIE By
Ak} A & 4 gl

v. %

AAgE A o)) Fby RS A5
317kA1¢] peakE #Hlstdch " A FvA
2o ebals Bl 1752 2 peak area 58.90%°1%1.2
u, AFLE 7E 8.51%, o AHZF 3F 2.1%, <A}
O|EF 1E 2.10%, AFE 1E 1.65% B LH|s|=F
1% 0.48%=2 Jepgrl A&5aole] S8 A @

o] A B2 o-pinene, limonene, §-elemene, B-pinene, cis-

-551-

3-hexenol & myrcene 2 8 A2 E ), A& &5
ol& AxzE BAME Ax =2y 2 FAEF
22 uIzsHAl ZRlshe PA2 sensor®] A &gte] 7
A Jebgel Az Aol uA A
e HYe g Agel Fdstgert, 69
metal oxide sensor] A& 41443 A8 v} 2%
A Gebsgtt. =3 ARLE 9’ Axg A g A
29 Azl FelARel FE vaE A Y
A shadrh.

2Me 2

B AT 199895 A AN AAneA T
2 A7) Aol Jahe] SaE Aol ololl AALE
=y},

anEs

1. o]E: Al BEZL. SHEAL, p. 737 (1985).

2. =9, AED Bl F2 Alekx. 42FWAL p.
395 (1989).

3. 97, AR, o159, WS, e A%
o] A} Aot AN A o A& L
3} 3Rl 4] 533 7], 9: 254 (1996).

4- :ﬂEH%9 71:1/&)]%, E’l7]?—_L’ _{Z]"%“’ o]%‘_g’ é]"f‘% %‘“%‘
= HAEY WEHS Auirls Mdel A7 A
ol wlst=F7], 37: 367 (1995).

5. WElE, 2418, A4, ol5g, Avs: § AR

2=
-]

o 3lsh=T7], 35: 416 (1993).

6. 7, 5%, s, AU, P, oA AR
A F8 AAFol E A Y. A
23], 37: 578 (1995).

7. JAsl A5A, TAS, A G s1eNd
of A&} AT - oAl A& FF AR LAY,
AAES ez EY FAA G AR 1A, 335 (1996).

8. 7k, olgl<, A3 AAAE 3 U A E 5l
B AL - ol AL fu AR H L F
RAZAL AR FEATY TAAEE TR L
386 (1998).

9. A, A2, A% AAE 4 F 2HES|
ek A - 5 ARF ALAN] AAEAAY. F
AR T &5 FAA AT IA] 1, 391 (1998).

10. 7|2, A, B F: 5 AL Aulr)e A
AT - AeRale] xFAY FHAYE. A4ERE
EE2213Y AP AT E A 1, 746 (1996).

11. 7)1, A4, BAE: AL A5 Arie g
AT - ASRAge] TR HFAY. ANE=
FEAZTY ARG TR A T, 852 (1997).

gz el A 143 A S 5(1998)



90 olul - Avls

12. 71432k A=} F.(Electronic Nose)ol] 28+ A]E9] 3w)
A A1 E3skE A, 30(4): 126 (1997).

13. X8, oFednl, ol e, F-87], VAT, A FoH
2 Aatzel 94 B $4 E A= FTAE
F}8}3) 7], 30(2): 356 (1998).

14. Robert, P.A.: Identification of essential oil components
by gas chromatography/mass spectroscopy. Allured
Publishing Corporation, USA (1995).

15. Wiley, J.: The Wiley/NBS Registty of mass spectral
data. A Wiley Interscience Pub, (1988).

16. Sadtler: Sadtler Research Laboratories, The Sadtler

22733 x) A 149 A 5 3(1998)

standard gas chromatography retention index library,
USA (1986).

17. Ikan, R.: Natural products - A laboratory guide.
Academic press, Inc. (1991).

18. Arctander, S.: Perfume and flavor chemicals. Montclair,
N. J,, USA (1969).

19. o]axed: T3 9] A WAL EA H 8RN
o B b gAAAAEE HARNIEE
(1998).

-552-

(199813 119 99 %)



