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Abstract

Volatile compounds in Elsholtzia splendens were extracted by solid phase microextraction (SPME). Two kinds
of SPME fiber, carboxen/polydimethylsiloxane (CAR/PDMS) and polydimethylsiloxane (PDMS) were used to
determine the selectivity of the fibers to the different flavor compounds present in the Elsholizia splendens.
Identification of volatile compounds was based on the linear retention indices (RI) and the comparison of their
mass spectra with those of on-computer library. Thirty compounds were identified in the volatile compounds
extracted by CAR/PDMS fiber, including 1 aldehyde, 5 alcohols, 3 hydrocarbons, 17 terpene hydrocarbons, 3
ketones and 1 miscellaneous. And 5 alcohols, 3 hydrocarbons, 18 terpene hydrocarbons, 3 ketones and 2
miscellaneouses were identified in PDMS fiber. These results suggested that the selectivity of PDMS fiber was
similar to that of CAR/PDMS fiber in Elsholtzia splendens. The major volatile compounds were naginataketone

and elsholtziaketone in Elsholtzia splendens.
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Table 1. Conditions of GC/MSD for volatile flavor
compounds

GC : Agilent 68901

Column : HP-5MS (30m x1).25mm X 0.25um)

Splitless

3°C/min
Oven temp : 50°C - 2807C
Injector temp : 250°C
MSD : Agilent 5973N
Interface temp : 250°C
Ionization voltage : 70eV

Carrier gas : He (Flow ratc : 0.8 ml/min)

FZ 2R3 A #1978 A 135(2003)

(Agilent Co., Palo Alto, CA, USA)E o) &4t 7l
719 BEHzAE Table 13+ 2ok HTY Fr1EEe
gole Z+ H o] mass spectra®t Wiley 275.L mass
spectral database(Agilent Co., Palo Alto, CA, USA)Y
mass spectras H|Zale] FAstHch £§F C7~C22
9] <7HAldrich, Milwaukee, USA)S A}-8-8+ed linear
retention indicesRDE TFalPow, £ g
£t o] BRI
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Table 2. Volatile flavor compounds in fresh Elsholtzia Table 3. Relative constitution by functional group in
splendens were extracted by solid phase microextraction fresh Elsholizia splendens
Peak arca (%) I CI\:;/ of peak 9;6: :12/ Peak area
Compounds RI¥ T a unctional group NS
’ Py PDMS? poms "0 powss 7P
aldehyde 1 0 0.37 0
Aldehyde 5 278 306
benzaldehyde 936 037 - Ms, alcohols 5 : :
Alcohols hydrocarbons 3 3 381 049
cis-3-hexenol 828 046 _ MS, RI terpene hydrocarbons 17 18 5.90 21.54
1-octen-3-ol 967 1.20 0.64 MS, RI ketones 3 3 66.73 66.70
linalool 1087 0.78 0.65 MS, RI miscellaneouses 1 2 0.16 0.43
borneol 1154 0.03 005 MS, RI total 30 31 79.75 92.22
eugenol 1340  0.31 1.69 MS, RI
1-dodecanol 1470 1S9 1S, MS, RI
nerolidol 1552 - 003 MS, RI o .
o beroll = peak
Hydrocarbons Hydrocarbons& CAR/PDMS fiberolj A ] pea_ area
tetradecane 1399  0.30 0.14 MS o] 381% U PDMS fiberol Al 049%E =}A| st}
E:;‘;Z‘iiﬁe }Zgg }gg O'_28 I\I\g drA 02 aliphatic hydrocarbons& 2] 4ke] #}E2}35}
heptadecane 1699 - 007  MS % BEXGAGTY Radl 95t AAHHY, 2F
Topene Hydrocarbons o ons s FS BOIE 27 Adds) geoa avw,
a -pinene . . > - =]
camphene 942 007 035 MS, RI Terpene hydrocarbons2 PDMS fiberg EAF9S
# -pinene 973 - 026 MS, RI W A peak WAL 21.54%E A5l 18F0] &
-cymene 1012 0.03 001 MS, RI -

Hmonene 1019 007 011 MS, RI AH A2}, CAR/PDMS fiberd] X &= 1759 5.90%7}
gapltthalene 1163 007 - MS, RI A= Atk B -Caryophyllene> A& &S e &
-elemene 1333 010 169 MS, RI Tolm = . -

@ -copacne 1372 004 003 MS, RI 2Ad 5 7HA fibero) A 247k 946 ™ 2.73% &
B -bourbonene 1380  0.04 0.12 MS, RI = %1t} a -Pinene, camphene, f -pinene, 8 -bourbonene,

B -clemene 1388 014 016 MS, RI . i i
o —gurjmene 1405 N 014 MS RI 8 -caryophyllene, a -bergamotene, @ -humulene, genjlacrene
B -caryophyllene 1418 273 946 MS, RI D, a fanesene Y « -sabinene®) 10£& & Y »
a -bergamotene 1431 0.11 058 MS, RI 29 o] X 51015 ul ol olaly
aromadendrene 1436 042 127 MS, RI SANME Speld vk gleh Table 2¢) sy CAR/
a -humulene 1448 - 271 MS, RI PDMS fiberol| A naphthalene(peak area 0.07%)°] &<l
trans-f -famesene 1446 0.14 - MS, RI =], o] AL chemical t =0 g
alloaromadendrene 1456 0.89 - MS, RI :-;]2;1,_ I, <l }E’T‘j ¢ em > pungent A=
germacrene D 1470 - 249 MS, RI g7l eoz nzEr2lx g8 Yol
a -fames.ene 1501 0.63 169 MS, RI G ¥ Y Fay HBoA 713 ge
B -sesquiphellandrene 1516  0.25 0.30 MS - - _ ° °
a -sabinene 1517 012 002 MS,RI peak areag ARG EZ 2 ketoneso]|®, I 7}
Ketones naginataketone©] CAR/PDMS fiberel A= 63.10%,
camphor 1131 012 035 MS,RI = o .
elsholtziaketone 1197 351 616 MSR4" PDMS fibere 4} 60.19%5 UERAI 21, elsholtzia-
naginatakefone 1322 63.10  60.19 MS, R4 ketone= 212+ 351% 2 6.16%0I1Qck 2} & Y
Miscellaneouses = EFRH ZoA elsholtziaketone(57.65% )0
caryophyllene oxide 1575 0.6 033  MS =3 el XA . ( 0)el
humulene oxide 1601 - 0.10 MS naginataketones(33.09%) 2.t} o @o] ¥g¥H Ao
* Retention induces were determined using n-alkanes 2astdc ojs 22 F 7 HA ketones9] ¥ 2
(C7~C22) as external references ol FF ATV AsHojol & Ryolgim oA
b) . .
, fg“m carboslen/polydllmethylsﬂoxane (CAR/PDMS) fiber 21t} Elsholtziaketone-2  sharp minty, herbaceous o
? 100 polydimethylsiloxane (PDMS) fiber . , 9
_ T = = = =0 01 ot AT =
¥ Tentative identification was performed as follows: MS/RI, re-like F71E W= A Vod, EALAA -
mass spectrum was identical with that of Wiley mass mevalonic acid2 P& A4 ¥ geranyl pyrophosphate7}
spectral database (2001) (Hewlett Packard Co., Palo Alto, (Z)<citral & A naginataketoneo] HI o] ERA o)
USA), and retention index was consistent with that of . ° AFAHII 5 o o)
the literatures (15-16); MS, mass spectrum was consistent elsh(itjl:ketom.aﬂi 2} h]'-‘o i -+ Equ:] e
with that of Wiley mass spectrum database. & 872 naginataketone $o] Y EEH ol £7)
:Intemal standard. + Z#7F A1, naginataketone FFo) o = Ho
Identification based on reference no. 4. L H{rl wol FeHo ooz FFLIME
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ZEF9 2ol B2 FRE A8 TR F 99
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7] £ elsholtziaketon: I naginataketone-S- X3}
3t ketones2 H]=gt o] FIHTE mEba -
hete] BEg AE84E ZEFY TF71E SPME
Hozg FH3e=vls CAR/PDMS fiberet PDMS
fibere] & Aol= e A= AodAT.

N, Qo

na
Ly

=

d

#2484 B 4848 ANF TFRY F
799 ¥V HEE SPMEE F&3to GCMS=E &£
A3t th. CAR/PDMS fiberZ @715 F3sIRE o
aldehyde 1%, alcohols 5, hydrocarbons 3%, terpene
hydrocarbons 173, ketones 3% U miscellaneous 1%
9 % 30%c] FAHUTE PDMS fiberg AMEStAE
= & 31%2] g€7]482l alcohols 5%, hydrocarbons

3%, terpene hydrocarbons 183, ketones 3% 2
miscellancouses 2E0] EIE Ut = EFo] F

2 78Rl elsholtziaketone = naginataketonex
CAR/PDMS g PDMS fiberE AE3tAS o w=d
Fol FAFYh Wby FHRY FNYES
SPME¥ 2.2 &3 d= CAR/PDMS fiber®} PDMS
fibere] £ Aole gle A @d gt

FE e #EE A A19E A 15(2003)

-8 -

SPMES] 9@ E¥fe Fu4

10.

11.

12.

13.

14.

15.

16.

>

. Sohn, KH, Song, IS, Chae, YA and Kim, KS :

. Pawilszyn, J :

F19% 24
V. ZAe =2
£ ATE 0024% EgoiAdta AdTe
& A7H A datel £98 Aol oo 7
s =HY
L= ko
Lee, CB : Korean dictionary of plant, Hyangmunsa,

Seoul, Korea, p.660, 1999

. Heo, J : Dongibokam, Namsandang, Seoul, Korea, 1986
. Song, JS : Chemotaxonomy based on essential oil composition

and characteristics of native Elsholtzia ciliata(Thunb.)
Hylander. Ph. D. thesis, Seoul national university, 2000

The
growth and analysis of essential oil of Elsholtzia
splendens Nakai. J. Kor. Soc. Hort. Sci., 40(2):271, 1999
Solid-phase microextraction, Theory and
practice, Wiley-VCH, Inc., New York, 1997

. Hiroyuki, K, Heather, LL and Janusz, P : Applications of

solid-phase microextraction in food analysis. J. Chromatogr.
A., 880:35-62, 2000

Kondjoyan, N and Berdague JL : A compilation of
relative retention indices for the analysis of aromatic
compounds, 1996

. Heath, HB : Flavor Technology. The AVI publishing Co.

Inc., Connecticut, USA, 1978

. Steffen, A, Perfume and flavor chemicals. Montclair. New

Jersey. USA, 1969

Chang, HJ : Comparative study of the quantity of essential
oil in Elsholtzia ciliata and Elsholtzia splendens by gas
chromatography. Kyunghee Univ. Master’s degree thesis,
1988

Jun, HR and Kim, YS Comparison of volatile
compounds in red pepper (Capsicum annuum L.)
powders from different origins. Food Sci. Biotechnol.,
11(3):293-302, 2002

Koezuka Y, Honda, G and Tabata M : Genetic control
of the chemical composition of volatile oils in Perilla
frutescens. Phytochemistry, 25:859-863, 1986.

Nishizawa, A, Honda, G and Tabata M : Determination
of final steps in biosynthesis of essential oil components
in Perilla frutescens. Planta Medica,. 55:251-253, 1989
Sohn, KH, Song, JS, Chae, YA and Kim, KS : The
growth and essential oil of Elsholtzia ciliata (Thunb.)
Hylander. J. Kor. Soc. Hort. Sci., 39(6):809, 1998

Acree TE. and Am H. : Flavomet. hitp://www,nysaes.
cornell.edu/flavornet/.Cornell University, Geneva, USA, 1997
Kondjoyan N. and Berdague JL. : A compilation of
relative retention indices for the analysis of aromatic
compounds. Laboratoire flaveur, Station de recherches sur
la Viande. Clermont-Ferrand, France, 1996

(200203 1249 309 AH<r, 2003 24 17¢ A=)



