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ABSTRACT : This study was conducted to investigate the composition of flavor components
of Elsholtzia ciliata and Elsholtzia splendens in order to obtain basic informations for the
application of tobacco and food industry. Flavor components extracted were divided into three
fractions ; essential oil, absolute and oleoresin from E. ciliata and E. splendens. Essential oil was
extracted by simultaneous steam distillation(SDE), absolute and oleoresin were extracted by
100% n-hexane and 50% ethanol, respectively. Yields of the essential oil, absolute and oleoresin
fractions from E. ciliata were 0.34%, 11.34% and 15.24%, and those from E. splendends were
0.28%, 12.45% and 9.95%, respectively. The major components of essential oil of E. ciliata were
naginata ketone(29.37%), elsholtzia ketone(14.37%) and rosefuran(11.76%). The major
components of essential oil of E. splendens were 2-cyclohexen-1-one(26.81%), elsholtzia
ketone(13.46%) and naginata ketone(5.26%). The composition of flavor components showed a
slight difference between essential oils of E. ciliata and E. splendens. The major components of
absolute fraction from E. ciliata were linoleic acid(12.07%), palmitic acid(10.46%) and
2-cyclohexene-1-0ne(5.39%). And those from E. splendens were linoleic acid(12.38%), palmitic

acid(9.47%) and naginata ketone(8.86%). Ethyl linoleolate was a major component in oleoresin
of E. ciliata and E. splendens.
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Sieh. TEh A ARSES) eHat Yol A7

ol et o] Frkstell we} AT zgakae) <
AY BAZ AZHRA, Aozt B

o
S A AAypge] uHE, el B =¥

HAZYEE Az 2 7o w2l B4
(essential oil), absolute, oleoresin®.& EH& 4=
ek ol2dt HAEgEE w9 AELEEA
Sxo ate} dofsiAl ol gstn Q. HodggwE
A ThsAe] B AEToRE EEAAES
T T o, ofyldie WA ER duiA ez
b}, 3 Fol FQla, ol T B AddlA=
TR AEQ el kol distod dolr iz}
L5 7=

et B SEluek okAdlA £ &
UE BEY 2Eozy Goftoie A4REE %
22 AHggtl et e Webe] Fiy
53 AdGikx)at o olwatg, ofd - wekas
= vehie, AARS S ZEpl e Aoz
24#4 $ItHAhn, 2000; Chang, 2002). H}3FA 4
229 Rt kol digk A= g5 A
T oigt S F=E BERFe 97H(Sohn,
1999)8F Ao} A9A B4 wpE AH{AFe
ZpolZ 8ksl A (Sohn et al., 2003) So] glek
3k AlFHTMAIRA Y] o] flsAS HEYR Hu
(Chung and Lee, 2002) 3 35 29 EokiA
9] Zekgol Fel FH5ol B A(Jiang et al,
2004; Song et al, 2004), 18|3 3o stod=
Aol ozt AFAIHKim et al, 2000% LA
ek a2y el EIRE tides FEUY
Wz Fisle] 2 - 35 vlagd dls Tl
A ZobHd o ik whebd B die HAgER
Al skgel BEEGE bW E  egeential oil,
absolute 3 oleoresin® 2 FEsle] FEE ok
zZtzre] AEEe Fel - FAsL vzl

>

R

AlZ A
B AdelA Ag4t $F(Elsholtzia ciliata)®h 2

o)A Z - ZAQA - o]zg_u

L5 = -

-H(Elsholtzia splendens)s %% ZA) b
ol Tk, o] dTY AL §Poz

Auisto] Ha7)|z wlAlslAl 22l 100 mesh
Az AL 1L 80T ovenollA 48417+ A=zA7
¥ FEGHS 23] F A8E Al

ANE F&

Essential oil : BHAHES F2317] SAste] E4l
H A& AF 100 g 3 L Fgadd Y 5
4 2 LE 713t ©h& Schultz et al(1977)2] whgoll
ulz} M2kE]l SDE(Likens-Nikerson type simul-
taneous steam distillation and extraction)X]5
Agste] 5A7F Bt SF FEIY R
+ n-pentane : diethylether E3F89(1:1, v/v)
100 mLE A-8sigie #% F & 3wz 7
TEHIIEFSZ E5AIZ g 30T A7
ot E3AX(EYELA, Japan)E olgste] 7ebss
g F Np gas® & FFslan BAE A8z A
£315]ct.

Absolute : A8 A3 200 g2 3 L 42 Zel~
Holl Y31 FZ8ulE n-hexane 2 LE 718F &
Aolld 597 FEG) FEEBE AEE
(2%, Whatman, England)® A& t}2 30CA4
3AZ} SHAAE ol 83l FHdG 55 E
ol ethanol 100 mLE “d7}ste] &R & <=
< B84 AES AAT o thA 40T F
At SFAAE o] &3l =3l EAL AR
2 Agsiich

Oleoresin : A|5 1% 200 g& 5 L 42 Evk~
Hol] Y FEZ & 50% ethanol 3 LE 7}13F &
AZollA] 57+ FEGE. FEEAS AFTo
(2%, Whatman, England)2 AL & 50CollA
A} FHARE ol &3le] T 5

oleoresing: 5 g Fslo] FEHZAOI] W3
diethylether : distilled water &38-<°0(1:1, v/v)

200 mLE 713 ¥ f71SE Eeleiich %
EulFE 30CNA AR EHARNE o]-E3to]
EE5Y e Na gas®E A B33le] E4E AR
2 Agsisiv
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225 N8Z gas chromatography(GC)$t gas
chromatography-mass spectrometry(GC/MS)E- ©]
gt} E4s)ich. GCE FID7F #2E HP-5890
series II (Hewlett Packard, USA)E A--&3l5ler,

column supelcowax fused silica capillary(60 m -

x 0.25 mm id., 032 um film thickness, J&W,
50
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USA)E A-831913L, temperature program-<
TollAl 387 fA1%E ¥, 230C7HA] 3 C/min
=2 Sl 5087 fAsS
detector -2%& 2500l 2™, carrier gast
5 ARg3lo] flow rate 0.5 ml/min & 3}ar A

1 ulE FYslA T split ratio 100:1Z s}
Aot #tE SR AL} GC/MSE HP 5970
mass selective detector(Hewlett Packard, USA)7}
Bzl HP-5890 series I (Hewlett Packard,
USA)E o]&3}9 2w electron impact ionization
(ED S 3l ABE o3 AZh GC/MSel
AL3L column® Innowax fused silica capillary
column(60 m 025 mn id, 032 m film
thickness, J&W, USA)olglsl, EA=ZAL GCY
273 EUstg o, ion source temperature
230°C, ionization voltage:= 70 eV ZA4 &
Asigich. AEEELE GCMS EA4oA doiA
mass spectrum& Wiley 275, NIDS library2}<
spectrum UX| 2 &lsle] A8
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Essential oil

SDE #AX2 &3 kol E3-G essential oil
o 58 ZH7F 0.34%, 0.28%°lck. dheol wek
9 essential oile GCE F43tx, GC/MSE o]
83}o] 3t total ion chromatogram(TIC)S Fig.
1o Vebel, het ZakfollA 3470 2 27
AEo] 27t FA= At

gka-9F H3EG-2] essential oiloll4 GC/MS] 2]
# A4S AEES Table 1o Vehigich ak79]
essential oil% ZAdt A ketonedF 3gEolw
Al sweet, rose-like?] floral & HA412 JelhiE=

naginata ketone(29.4%)3} elsholtzia ketone[3-

methyl-1-(3-methyl-2-furanyl)-1-butanone]
(14.4%)°] 7} ol FTi=o] Ao, sweet,
pungent, cherry-hey & 54§ Jehl= aceto-
phenone(3.8%), 2-cyclohexen-1-one(3.8%)3} 22
AT AFESY vl ¥R EIh
Monoterpenei 3FgHEo]H A powerful balsamic-
sweet note®] & EAo| U= rosefuran® 11.8%
h=lo] et Anjate] A e|HA wldkE
2A ALxa 9lom floral-soapy, green, musty
s EAS 73l Qv geranial(1.2%), #l=4ke] F
A8 limonen(1.9%), 2IXet alEge] =
linalool(1.7%)% &A=}
(5.6%), trans—caryophyllene{2.6%),
d(1.6%)7F  FH=le]  dlen
sesquiterpene 33HEEA] terpene|

=8¢t @-humulene
germacrene
olge dyE
3 =49

pleasant, fresh, citrus, mint 52} ¥k el

o},
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Fig. 1. Total ion chromatograms(TIC) of essential
oil obtained from Elsholtzia ciliata(a) and E.
splendens(b).
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Table 1. Flavor components identified from

essential oil of E. ciliata and E. splendens cyclohexene-1-one(26.81%)& 7H Bl 3-f-ski
Peak R. T." Volatile M_ El 919-(‘: zg(y(;IShOItZiah keto‘:;(i;-;l 6:/(1)_); ;?giif;g
No.  (min) compounds E E c!e ZOne ) aceioptenone ;;oo ‘ito o
ciliata splendens Eo| nparix 2 At og =2 vlgS AAsIL
1 1848 Limonene 101 119 - 9Jgicl.  Limonene(1.19%), carveol(1.72%), 2-
2 1889 18-Cineole 18 029 pentadecane(1.04%), eugenol(2.07%)2} A|ukAke]
3 2084 3-Octanome 030 ) [:Dalrmtlcz a01d(f.67%)5 kg3l 312%1:]—. ol= &
+9 J3-2 rosefuran, elsholtzia ketone¥}
4 %8 3-Octanol 040 031 naginata ketoneo)g}it Hu¥ AIMChi et al;
5 2155 Rosefuran 11.76 - 1992)9F FAIA o), o] B(20003 £ $(1999)
6 2860 a-Thujone 0.64 - o] k39 9 Z/AE-S rosefuran, limonened}
7 202 1-Octen-3-ol 0.57 - citral carvonee)glx H.dlk Zulel Egkgo A.G-
8 2978 Copaene 018 0 AE FAFOZ elsholizia ketoneo] 12~14%0] 5L
9 3132 a-Cubebene 021 075 naginata ketone 40~589%%t3l Mgk Adhe o
10 3250 f-Bourbonene 050 068 & ZolE Bvk zehvt AR e 2
11 3273 Camphor - 080 Folgt et FRHE AT Ad7 71¥ 2
12 3335 Linalool 1.67 0.60 o wa} ZelAe, F3:l| wElAE Xpele
13 3583 trans-Caryophyllene 2.53 2.20 & Ao FotE)
14 3640 cis-Dihydrocavone 053 048 H gkgo] AGABAE naginata ketone
15 3757 Elsholtzia ketone 1437 1346 (29.37%)0] 7} wko] &8 o] 9lglor} Bekg
16 3821 Acetophenone 318 230 Al 526% 3H&Eo] glodrh FaEGAE
17 3880 a¢-Humulene 560 343 2-cyclohexene-1-one®] 26.81%% 714 o] &
18 39.28 a-Amorphene 025 052 ki o) ol 3.55% dHElel Ak
19 4019 Germacrene d 15 063 Elsholtzia ketone -2k Zfrolld wlsdt ¥
% 4040 Bicycohepta-2-ene 035 - &2 Eajeka A, rosclurans i BH
91 4055 Carveol 3 1P AR =& vl&2 FREo] PR 23
. oAl A kel Alcoholi =S
2 49 Geranial 0.5 ) eugenol? A|¥FAlo]HA] waxy, sweetst 3F 542
23 4110 Bicyclogemacrene 0.23 - UERE palmitic acidy gFg5ch Zakgolld] =
24 4129 2-Cyclohexen-1-one 355 2681 2 g2 EAste Yt Gl rosefuran
% 418  §-Cadinene 046  0.77 oleloll  3-octanol, a-thujone, 1-octen-3-ol,
26 46.33 Naginata ketone 2037 52 bicyclohepta-2-ene, geraniol¥} bicyclogemacrene
27 5011 Caryophyllene oxide 057 091 o] ERER ot BIfFolAME SHHA ke,
2 50.74 Methyl eugenol 092 031 camphore Eg-follAt A=}
29 54.03 2-Pentadecanone 0.65 1.37
30 5433 Spathulenol 058 104 Absolute
31 5579 FEugenol L5 207 giel kRl 3 absoluted] T&2 7
32 5673 2-Methyl-5-vinylphenol 0.20 0.66 ZF 11.33%9} 12.45%0191em, GC/MSE o] &3
33 9195 Palmitic acid 367 567 o] F3F total ion chromatogram(TIC)E Fig. 2ol
" R. T. : Retention time. Uehiiglch.  akgel 23k8-9] absoluteol] 4] 217
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Fig 2. Total ion chromatograms(TIC) of absolute
obtained from Elsholtzia ciliatala) and E.
splendens(b).

g 20709 Qo] 7+7t FA = At

k89l k8o absoluteZ GC/MSE B4
275 Table 20 JERNRAEE 359 ZEH9
absolutecll Al 71 o] d{=o] e AR A
ik B A waxy, hardness3t ¥F EA4E
ZF+= linoleic acido]ew, skfollA] 12.07%, 28k
FollAe  12.38%oldvk. 2Bl3L waxy, sweet,
bodydt &F 5A4& Z+ Auk4l palmitic acid7}
g9l FaolA 27 10.46%9F 9.47% T3k
I AYrh fUMde) b g wlgs AAn
PPk ARl Bel EAslE  elsholtzia
ketone®} naginata ketoneS Z¥kS absolutedl]Al
5 77 4.25%9) 8.66% % Hol d83l1 ol oLt
ol A 2 0.27%%F 1.25%2 AH o2 A
< ofo] EAlEIrl a-Humulened E3kg-9 3¢
ollA Z+Zt 4.36%, 1.49% EAslo] ZEskgollA A

Table 2. Flavor components identified from
absolute of E. ciliata and E. splendens

Pek R T."  Voltle ~ _ teakarea®d
No. (min) compounds cif'z'zta o lefziiens
1 1261 2-Butenal 0.33 -
2 1858 Limonene 0.18 0.20
3 1898 1,8-Cineole - 0.51
4 2426 2-Pentenal 0.55 0.13
5 2983 Copaene 0.25 -
6 342 24-Heptadienal 0.86 0.37
7 3136 a-Cubebene 0.67 0.17
8 3253 f-Bourhonene 0.50 0.50
9 3276 Camphor 0.38 -
10 3330 Linalool - 0.57
11 3581 trans-Caryophyllene 1.28 2.18
12 36.38 cis-Dihydrocavone - 0.18
13 3748 Elsholtzia ketone 1.25 425
4 3870 o-Humulene 149 436
15 40.17 Germacrene d 0.25 1.27
16 4061 f-Selinene 1.25 -
17 4129 2-Cyclohexen-1-one 5.39 2.20
18 46.17 Naginata ketone 0.27 8.66
19 50.12 Caryophyllene oxide 0.67 0.49
20 54.05 2-Pentadecanone 1.19 0.47
21 54.35 Spathulenol 0.73 0.44
22 56.82 Methyl palmitate 1.10 0.51
23 9202 Palmitic acid 10.46 947
24 9846 Linoleic acid 12.07 12.38

Y R. T. : Retention time.

ez goed, AFYEdAE EAllsle 2-
cyclohexen-1-one %! 2-pentadecanone®} 72
ketone® 3HE-S FEGHr) gRol 1 Wol &
Aslch. GgolldE  aldehyded 3HEQ  2-
butenale] wgFo 2 FElshs Zo] RlEglom,
w]gke] 2-pentenal®} 2,4-heptadienal2 {9}
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oA B =g o} ghfelld 3 H]go)
=k 3k el EERe] AR E &
°1%] limonene, linalool, trans-caryophyllene®}
germacrene d”’} absolutel|A % wlzko g Eafst
© Zo] #el=giet. &9 ARFAGEA weol TH
¥ rosefuran 59} FEFE  absoluteol| A&
A AHAEERA ko) absoluteol e HHAAR
o|A] Hr}l 871347} ester, 218l aldehyded 35+
o] Bol TA=Yl ol T 5(2002)0] KL
3 ule} o] aldehydeR 3}HgHES absoluteoll
ol EAgcr= Aot A5k 2-Butenal,
capaene, camphor, f-selineneS 3F§-oljAut ¥l
%]l 1,8-cineole, linalool, cis-dihydrocarvone<-
EekGollAut FA=E A

Oleoresin
kool BaEGol|A FZF oleoresin® FEE

77 15.24%9F 9.95%01Rom, GC/MSE Agst
o] T3} total ion chromatogram(TIC)< Fig. 3ol
vehlidch, 59 Z3RS oleoresinollA 2zt
o 30709 Aol FelER e, o] F FfolA=
8 Aol FREIR, BIFlAE 6719 4
ol A=A

kol #3kF-9] oleoresinolldl GC/MSel] <3l &
AR AR A= Table 3o Uellgdel. Ketone
& 3letEolm 4] sweet, pungent, cherrvhay 3 &

e Z+= acetophenone 389} E3F$ oleoresin
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8.0x10° o
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A7 - g

Table 3. Flavor components identified from
oleoresin of E, ciliata and E. splendens

Peak R.T. Peak area(%)
No. (min) Volatile compounds ﬁ
ciliata  splendens
1 3821 Acetophenone 0.55 (.73
2 3908 Heptadecane 3.59 -
3  M77 Hexanoic acid 0.78 -
4 57.88 Ethyl palmitate 8% 661
5 6703 Ethyl linoleate 953 767
6 70.11 Ethyl linoleoate 1862 2215
8 928 Palmitic acid 549 712
8 9845 Linoleic acid 4.34 6.55
Y R. T. : Retention time.
oAl 7+ 0.55%%F 0.73%4 el ik

Hydrocarbones 3}¢HE<! heptadecane® 714kl
hexanoic acide= gFfollAnt 242 3.59%%) 0.78%
4 EAske Aoz A=, A4t palmitic

gkfo B} B
oflA] H-2 o] EANs}H AL, ethyl linoleolate
ol Z3fe] BNl sk wel EiEe] 3
9lvl. Esteri 3}¢HEo]™ A sweet, smoothing
EA& 7} ethyl palmitate 2131 sweet, nutty,
waxy, flue-cured note ¥ EAS 713 ethyl

acid9} ethyl linoleolate:=

1.0x10% 4
8.0x10° o
6.0x10°

4.0x10° o 5

o

T T
20 40 60 80 100

(b)

2.0x10° ~

0.0

Fig 3. Total ion chromatograms(TIC) of oleoresin obtained from Elsholtzia ciliata(a) and

E. splendens(b).
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< AW linalool#} limonene E3 37 sweet,
rose-like, flaral ¥ 545 A'H naginata ketone
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