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2 o gAY 23 Azl F7)XE essential oil, absolute & oleoresing F& #g % 3,
A A3} oA, AESA, BAMCl Y 2 ATES To| AUBS Y 2PE dxo)
essential oil &2 0.28%°]%1. 2™, 2-cyclohexen-1-one®] 26.81%%} elsholtizia ketone®] 13.46%1?—_ 7t
A @ol e AUk ZIFHF A x| absolute?] FE-S 12.45%°102H, methyl linolenate”}
12.38%°] 1 3L, palmitic acid 9.47% H|&% A5t YAt} 237 Ax2| oleoresin®] F&- 9.95%
o]12™, 9,12,15-octadecatrienoic acid’} 22.15%%2 7F =& H| &S AL ST Al WHHe] X
Apetsl AL AlFNA 200 pg/ml 2| S o] Z3FA X9 essential oil3} oleoresine X2 3}
At & JAISI o, absolutes 72] AISEA] EEFTE Z3F AE9] oleoresine 244] 7ol A
ECSO arol 17.6 uygml2 g Eo ATk ek7ke] Al E5d0] 91, absolue®} oleoresine 3L F ol A%
Aol fFaddt g/do] YERR] @3k Ot essential oil 500 pgel’d 2] Al EAWHo] fEA
E‘E—‘ﬂ ot daAE Je ALZ YElth 28F H%9| essential oil#} oleoresin k7] A
ade e Aow AotdEn
Abstracts : This study was conducted to investigate the chemical composition of essential oil, absolute and
oleoresin isolated from Elsholtzia splendens and their biological activities. Yields of essential oil, absolute and
oleoresin extracted from Elsholtzia splendens were 0.28%, 12.45% and 9.95%, respectively. The major
component was 2-cyclohexen-1-one in essential oil, methyl linolenate in absolute and 9,12,15-octadecatrienoic
acid in oleoresin. Essential oil and oleoresin showed the inhibitory activities in enzyme-dependent, enzyme-
independent and autooxidative lipid peroxidation system. ECsy values in nuetral red uptake (NRU) assays for
the exposure times of 24 h were 46.4 g/ml, 681.7 ng/ml and 17.6 pg/ml in essential oil, absolute and oleoresin,
and oleoresins showed the cytotoxic effect at the only high dose. Any mutagenic and antibiotic activity did

not show in absolute and oleoresin, but, there were mutagenic and antibiotic activities only when treated with
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essential oil 500 pg/ml above in Ames test. Essential oil and oleoresin might be somewhat effective in

prolongating the ciliostasis of rat trachea.

Key words : Elsholtzia splendens, volatile flavor components, NRU assay, Ames test, ciliostasis, lipid peroxidation
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SHH Z8RF(Elsholtzia splendensys A1y FEAFL L
2A P2 T Bold BFS U 194 AE=A
S, ciliata)dF A5 2490] Vgzaiod, Selie A
Jtopoll A B3] B 4 UL 9~109 A A&7 A
ste] ghdollA AXE 2 ARSIt =Y R
T 55 3 AAL v 9o} wletete] ARgslal A
T= B8 ol g, slgdehzhg, JARE, A 5
o= EI7F Ak GEAL ATk 30~60 cmE = A
2ol 271 AkRol Y, e Bs] A e g
29802 Bol WHSY F17} Ak 8980 A4}
5] o] 7|0} 241 108oleh. FIA A= F
2:(Elsholtzia) = SF-(Elsholtzia ciliata), 33
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A &-F(Elsholtzia angustifolia), 3 E 3R (Elsholtzia
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2.1. XM=

B A oA AN 285-(Elsholtzia splendens) 7 %
= uidoigta kel Exetw il o] AHEstel] H5
27 greRAAPSel A skt F2o| Fwgk At
At st F AlEE BHVIZ vAlsH 208t
3 100 mesh A2 #E t}2- 80°C ovenoll 4] 48A]17F A
ZA7|AL & A B2 ARSI

22 NME FE 4 EY

22.1. Essental ol

RS 223 skl Axsky #HE AR
100 g& 3 1 Zepsze] Y 255 2 12 7k o
Schultz 5-2] W 'S wh2} 7] % SDE(Likens-Nikerson
type simultaneous steam distillation and extraction

apparatus) g X & ARl SAI7F B S/ FE3H3
t}, F&81| ZE n-pentane : diethylether =38 (1:1,
Vi) 100 miE ALE AT 32 F Ae SujZe B
FIEFSZ G417 T 30°C olslollA] 37t
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FEHAEE diethyl etherZ 3] 3}
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FEL, AL FEAEE diethyl etherZ 3
of ¢bds] galjg § AME-EHT

3. Olkeoresn

Azl BHE AlF 200gS 51 42 E8t2=30)
YL 8|2 50% ethanol 3 /2 7}t F A20)4 5
7k FE3Ah FEEH S ASTOIE AE
50°CNA ALY FFFAE o]&sto] w533t
=% oleoresing S5g F sl EAZTh7]o] W
diethylether : distillated water(DW) &3H8-2H(1:1, v/v) 200
mlE 7kt & §715S L3 &% 85

30°CoN A 34

224 SIME 2EM

%% Al E+= gas chromatography-mass spectrometry
(GOMS)E o] &-5te] BAlslglom, ol GCE HP-
5890 series 119} GC-MSi= HP 5970 mass selective
detector (MSD)7} §-2+8 A& AH&3 T GCRA]
< supelcowax fused silica capillary(60 mX0.25 mm
X0.32 um)E A3 2™, GC-MSE Innowax fused
silica capillary(60 mX 0.25 mmXx0.32 um)E A3}
t}. Column &%= 50ClA 387 54 - 230°C7HA
B 3°CH 523t 508 7F 73 Th Injectors}
detector === 250°CE 3}, carrier gase= He gass
AHE-3le] flow rate 0.5 ml/minZ split mode(split ratio
=100:1)° F43512H, ion source temperaturer= 230°C
=2 transfer line temperature:= 250°CE2 313, mass
selective detector?] ionization voltage= 70 eVZ 3}
At AEFHLS GCMS EXox dojx mass
spectrumS Wiley 275/NIDS libraryS 5-3te] HP-5970
Chemstation data systemol|X] 712 54 3} Th

23 XAMs 255 £
231. 3 7t microsome2E =K

Bansal 52| W79 wlg} microsome 8L 34
sprague- dawley(S. D.) rat(200-220 g)SZ2HE 7+S &

)8ted 0.150 M KCl, 0.03 M Hepes 2580 (pH 7.4)
S 35 ml 713 3 FASAIF]IL, 11,000 rpmoilA] 20
F A4S AT 2 e S 238k 38,000 rpm
INZE LR S o pelletol] $E8Y 7 miE
7Fste] #ZSIA 7] AL vialoll 1 ml¥] EH 3159} 8]
7} microsomeS Lowry 52| g 8ol g} oz
AEFsta o, AR w714 -80°C deep freezerell
B3I

o
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232. Ox-bran homogenate Z=X||

FAHEE 7SN AN AT ox-braing e
T blood pelletS A A 3] fl8te] A2 Hegd o
2 AFsla, FAE gof 0.142 M NaClg £33t 0.04
mM potassium phosphate $+5-8-(pH 7.4)& 1:49] &2
H7bslar g2 slslth 423kt ox-braing 4°CellA]
1537+ 3,000 rpm o2 A4 U, 21 35S 20
ml¥ vialol] ©ol AFE-E wj7}2] -80°C deep freezerol]
BASIATE Tl AL Lowry 52 W B wel
AN 3T

233. H[ga™ XZIMS A AN

Z23k5 A Zxo A 23 essential oil, absolute®}
oleoresin®] H| G242 A A3ikst AAHFS Wong &
o] ¥ %) FE3o] AA|SFATE Free radical generator®
= AAPH][2,2"-azobis(2-methylpropion-amidine) - 2HCI]<-
ArgEtg e AA9 sourceRE A FH 7H
microsome 8-S A AY. F FAHIFH T
microsomeS T A baseZ 4 mg/mlE 3435}, 0.5
M AAPH 200 pl, essential oil, absolute, oleoresin Z}
7} 200 pug/ml= =5 7}k T, 37°C, 100 rpmol|A] 1
AIZE SRt WESAI AT A5 0.134 mlol] 20% acetic
acid 1 ml, 8.1% sodium dodecyl sulfate(SDS) 0.15 ml,
DW 0.015 ml, 1.2% tiobarbituric acid(TBA) 0.666 ml
£ Z7FeE 3 voltexingdl X B E504 3087 w1
A ste] GAMA T 228 A7k WH o 3,000
rpmoll A 202 7F DA s 2 FEH SR 532 nm
ol A EZ33 %A (Beckman DU700)E FF LS =4
stth 2T = AR g4 AEE 32 &l
ethanol2 A 2|ate] FAIRE ARSI H] &4 X
Arsl gAY AR A= v HoZREH
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inhibition(%)& Al4tFatSi Tl

Control—Sample

Control—Blank x 100

Inhibition(%) =
234. §A7H x|x|j_|_/\|.§|_
47 A&kl A 7472 Pederson} Aust] W
‘f’”%ﬂ 3k “’\] °P°iU‘r A2 source= &4 ]
7} microsome #2-8 AFESIATE =, T baseZ 2
mg/ml microsome 250 plel] #F &% 0.005 M adenosine
5-diphosphate(ADP), 0.0002 M Fe"™"¢] ADP-Fe™"&1<&
67 wl FH7F3FaL, 0.001 M, B-nicotinamide adenine
dinucleotide phsphate reduced form(NADPH) 133 pl, %
F95 217 ul, A EFE7} 200 pg/mle] HEE Avlet &
37°C, 100 rpmol| 4] 1417} <t whS-A|Z T, whG-A] 7] A]
F 67 W& FAT F 20% acetic acid 1 ml, 8.1% SDS 0.15
ml, DW 0015 ml, 1.2% TBA 0.666 mlE J7tst &
voltexing&}Z, T%“‘: ESo| A 30%7F W] Ske] dhAA]
At 252 AL Wd £ 3,000 rpmolA] 2087
313}31, I AEE BFREAR 532 nmelA
g S48t 844 ARAs A2 A
= inhibition(%) 22 AAHFATE

ANAY

235 AIEASE OIHEA X

AsAksl A EA AL Stocks 5] W F3)
o] Incubation system 22 }37, XA 2] source:= ox-brain
homogenateS A&-319th ©E | mg/mlZ 3]4 3t ox-
brain 2.4 mlol A|ES 200 ug/le] T HEE A
3k & 60%-7+ water bath(37°C, 100 rpm)olA] A543}
A AT AkstE Al Ee) 28% trichloroacetic acid(TCA)
125 mliE F7FsE 3 A4 3,000 ipme 2 108 &5
F A4l oH, 1 FENE 2.0 miFAF 1 2%
TBA 0.5 mIE ¥3L 1587 = EolA 271§
FFEAR 532 nmellA 53 3Tt Z}%’&i}
A HAPAA= mhlbltlon(%)ili A2kt

T2 =X
== =

24. MEZ=H @7t

Babich®} Borenfreund®] ¥ %2S o]-&-3t] A|EFE
BALB/c 3T3 mouse ﬁbroblasts(3T3)—‘ ATCCOAA 4
3lo] ARE-3I Tl BALB/e 3T3 Al EE well © 9,00071
7} El%=% DMEM(Dulbecco's modified eagle media)2-
= 3)4]&}e] 96 well culture clusterel] £33+ 5% CO,,
95% air, JHEE X3PJE|C] 37°C incubatorol] 4] B
SHATE 2487 F v Sl S Al EZ O] T vl
o2 wAstY wjgsH o, RS dimethyl
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sulfoxide(DMSO) 1.6% Al E+ 20, 40, 60, 80, 100, 120,
140, 160 ul/ml of medium® 2 (% DMSO F=E5 1.6%

SN F G WS 8 well/plated}SITh Al S 24
A 7F =&A)7] % Neutral red uptake =S =45}
T}, dulbecco's phosphate buffered saline(DPBS)Z washing
3k % Neutral red *]2]3le] 3A17F ¥l (5% CO,, 95%
air, &= E3HFEIQ] 37°C incubator)dl 1, 0.5%
formaldehyde/1% calcium chlorideZ 317§ & acetic
acid/ ethanolZ neutral red& =Wl 540 nmolA &
FEE S Y. A3 4L tZ2E(1.6% DMSO
Z2]2)9] neutral red uptake(NRU)YE 100%=Z 3t ¢
Q1 Fre 2 F7180H, AR S 3t ECso
& Arasich

25 E¢HO| RFUM =A}

23k 39| essential oil, absolute®} oleoresin %
ES DMSOd Fof Aol Apgstlor, iz
(negative controly> DMSOTHS ARSI TH AME-H o
F= Salmonella TA 98 #4524 SH=AAHF AT
FA FAAAENA FAsATh #7] AN
Maron?} Ames®] HHE 29l F=3l] histidine 274, rfa
EAWHo], uvr B EAW0] 2 RfactorA]d 52 714
o2 AAEIL, F wgY 1 mle] DMSO 90 g 7t
ste] A A o] RIS ARS8 o, 7k S-9
mixture9} cofactor-1-2 Z}Z} Molecular Toxicol(AH)<}F
Wako Pure Chem(2}) A E-S ALg-al5it}.

EdWo] fdd AR A3 top agar 100 mlo
0.001 M histidin/biotin solution 10 mlE 7hste] 2 &9
35 1 m¥ A3 FH3sl DMSOd =91 7+ &
E"’]’ Hj ket #A) A (1X10° cell/ml) 2+ 0.1 mI} S-
9 mixture 50 WIE 7Fsked oF 327k & &I ol
&39S Vogel-Bonner agar platedl] 3 =233
E]r AgarZt 2O Fo|A 37°Coll A 484]7F wj ek

T A H revertant colony(EFHHo] FZ1)e] 45 Al
o] iz} Bttt S-9 mixture 283 5-2F At
Slo] H2 37 FFoA plated EAEAH] F2Y
F7F dAS S S o FHoE AHEATE
3t 7] 83 At (background lawn)©] ¢l A ALt §lo]
e W 2 F2EVG7E SR vs] dxs] 7
298 of o] Aok I

26. &g =
261 J|ExZ ==

71224 9] %2 Donnelly 5] W] F3le] A
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Atk &, AS 200 mge] 54 IAF(S.D. ra)E vl
1

FO5 Aiste] 2A2HA tracheaS &
(e}

Al frAI k3Tt

262 EHHjeiy| =ZE|

Algell ARg-gF Fhlli= KT&G A|#F Thisol Aok £
- Z1%2] essential oil, absolute 2 oleoresin T2
DMSO(1 mg/ml)ell o] s F 50 ugel £
= microsyringeE ©]-&-5l] gllol]l FU51a, HEPSE
°] 13%7} HE& Z3A7] v FelE Atk '
w1719 £ 253} smoking machine 2 30 7i
) ¢] g E A4stal d& M A71E gas washing bottle
£ o]&ste] BYAITE EHATE oW ThisEHl
o NgAEe AHEFAE 960+ 10 mg, 37134&S
40+5%= stglom, Huje] Az CORESTA %
=l ma} g puffd FAATES 2%, FYFIE 35
mlZ A FAF7= 18] F9F 602 = AT

Lo
Hi o oft

2

263 MDEEAIZL

Sk ] 71=ZA 9 ringS THE petri disholl &7
ellA RS G 7] _A 1.5 mlo] @2 &, TV
monitor’} @8 = =H AW A (Inverted microscope)2
2 ARLSES dFst, A EF0] WE w7 A
= AIRE SA3 Gl 22 ST g Fo] gl
o tiate] 71=9 91|, A712H T £AE v
7FAA 1t 12-163] WHE A3

=
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[
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3.1. NHE &Y
3.1.1. Essential ol

A3 = B ME2E $73t] SDE F2HA=E F

&2 0.28%c]Att. o9k 2 4
= Jeong@t Yol B8l GF-2] essential oil2] &
0.34%BETHE 22 okolqitt. 22l Chi 5% T2
25 Aujstal AHS ASE 3lo] essential il FF
e o) FE2 ZolA 1.50%2F AolA 120% 22
Z719M = 1.04%C) AT Z3FolA Geoll <J3) °F 40
el Aol fEE Ao, o] FolA GCMSE °l &
ste] 2870 9] AEo] FH =

i
o
2
&
2
=)
Q.
=
m
lo
N
N
(o]

Table 1. Volatile compounds identified from essential oil of
Elsholtzia splendens

Peak No. (];1';1;1') Volatile compounds Pea(l;:;rea
1 18.48  Limonen 1.19
2 18.89  1,8-Cineole 0.29
3 26.78  3-Octanol 0.31
4 29.78  Copaene 0.34
5 3132 o-Cubebene 0.75
6 3250 B-Bourbonene 0.68
7 32.73  Camphor 0.80
8 3335  Linalool 0.60
9 3583  trans-Caryophyllene 2.20
10 36.40  cis-Dihydrocavone 0.48
11 3720  Cyclohexanone 0.27
12 37.57  Elsholtzia ketone 13.46
13 3821  Acetophenone 2.30
14 38.80  o-Humulene 3.43
15 39.28  9-Cadinene 0.52
16 40.19  Germacrene d 0.63
17 40.55  Craveol 1.72
18 4129  2-Cyclohexen-1-one 26.81
19 41.85  d-Cadinene 0.77
20 42.01 o-Amorphene 0.30
21 46.33  Naginata ketone 5.26
22 50.11 Caryophyllene oxide 0.91
23 50.74  Methyl eugenol 0.31
24 54.03  2-Pentadecanone 1.37
25 5433  Spathulenol 1.04
26 55.79  Eugenol 2.07
27 56.73  2-Methyl-5-vinylphenol 0.66
28 91.95  Palmitic acid 5.67

233 29| essential oilolA GC/MSZ 54 A
¥ A= Table 19] YERY AT} Essential 0ilS 43+
ZA 3} ketone 3}3HE<Q] 2-cyclohexen-1-one®] 26.81%Z
oh2 g vl 7Y B vl &S ARSI, 2tk
2-2 elsholtizia ketone> 13.46%°] 2 t}. BE3F sweet, rose-
like®] floral3t & 5418 YEIN+ naginate ketoneS
5.26%°]1%12H, gE-AJ0], sweet, pungent, cherry-hey=
e acetophenone 2.30%0] A3, 23 A xol
Me i Azl et 2ol f7IskeHE FollA ketone
SEHE v go] AF oz EUTED i Az =
monoterpeneF+ 3}3HE oA powerful balsamic sweet
note®] & 53] )= rosefuran'= 11.76% 31 S
ROt 2y HxoME AL HEHA &UL
u) 3 FgwolHA FHEFEEA AR 3o

L

floral-soapy, green, musty & 543 z}3 & geranial
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Table 2. Volatile compounds identified from absolute of
Elsholtzia splendens

S R EEZE 505

Table 3. Volatile compounds identified from oleoresin of
Elsholtzia splendens

Peak No. (Er{mI) Volatile compounds Pea(l;’e;rea Peak No. (]r{ruz) Volatile compounds Pea(]l;)z;rea
1 18.58 Limonene 0.20 1 38.21 Acetophenone 0.73
2 18.98 1,8-Cineole 0.51 2 57.88 Ethyl palmitate 6.61
3 19.84 Furan 0.16 3 65.08 Ethyl oleate 2.63
4 24.26 2-Pentanal 0.13 4 67.03 Ethyl linoleate 7.67
5 30.42 2,4-Heptadienal 0.37 5 70.11 9,12,15-Octadecatrienoic acid 22.15
6 31.36 o-Cubebene 0.17 6 92.85 Palmitic acid 7.12
7 32.53 B-Bourbonene 0.50
8 33.30 Linalool 0.57
L SRR s cass s vas e s
1 3717 Cyclohexanone 0.86 TH" Waxy, hardness®] &5/8S 2h= A4 linoleic
12 3748  Elsholtzia ketone 425 acide 1.43% S-50] Slo] 771434 esterslet=o] 7+
13 38.70 o-Humulene 4.36 A e v 2R3 JAAUTE. Essential oilol|A] Zo]
14 40.17 Germacrene d 127 EA)3= elsholtzia ketone?} naginata ketone- absolute
15 41.29 2-C}jclohexen-1-one 2.20 e ZHF 425%9F 8.66%71A E=ASAD o
16 46.17 Naginata ketone 8.66 o
17 50.12 Caryophyliene oxide 0.49 Humulene= 4.36%% essential oilo|A] .t} ¢F7F wigko
18 5405  2-Pentadecanone 0.47 U @2l absoluteHTH= GA & HI&OIUTES Eg
19 5435 Spathulenol 0.44 ketone3}- 3 & 0] WA essential oilo| A= FEA 8k 2-
20 56.82 Methyl palmitate 0.51 cyclohexen-1-one> 2.20%, 2-pentadecanone©] 0.47%%
21 80.50 Linoeic acid 1.43 o oz EA5Ath Aldehydes) §HE-o] WA
22 92.02 Palmitic acid 9.47 . . = - .
5 - Methyl linolenate 12.38 essential oilol] <A 3}A] &¥+= 2-pentanal} 2,4-heptadienal

2 oA 035% SABAL AR 3 Ao
AMe AEHA &2 Ax w13 vl & 5ot g
H, A HAbo|H A waxy, sweetdt & S48 UER &=
palmitic acid= 5.67%°l o™, HEFe| FHE
limonen®| 1.11%, 2 #AX] ¢} @& Fo] }+= linalool
0.60% ¥]&2 =23} t). o-Humulene®] 3.43%, trans-
caryophyllene®] 2.20%, germacrene d7} 0.63% B1&°]3)
o1 o] &2 U F-E sesquiterpenee”l] 3F 572 pleasant,
fresh, citrus, mint 5-& WEPATHL A QT

|

3.1.2. Absolute

2] HAzol| A FE3 absolute®] & 12.45%
oAt} GColl 2JalA absolute= 2F 307]<] Ad¥Eo] &
ZE YT, o] ol GOMSell 2laiA 23712] AJo)
BSAEN O™ 1 A= Table 29 2t} Absoluteol| A
7P =& HE&E AL U= A esterslHEC]H
A sweet, body FEAS ZE methyl linolenate”}t
12.38%°]1%1.2. M, waxy, sweet, adds body2] 5442 2+
£ A|WHEQ] palmitic acid= essential oilol]l A 2} €]

Vol. 18, No. 6, 2005

o] mlko g EA|sl= Hlo] ERAE AT ES essential
oill = Zelx 7 Q= limonene, linalool, trans-
caryophyllene?} germacrene d= absolute|*] P]FO =
EA 8= Aol 1= AT, Essential oilo]] o] g3
rosefuran- absolute®| A= A& AZH A Zgor,
absoluteol| 4] &= essential oilo| A Bt} F 714k} ester, L
2]3L aldehyde 71%5-9] s}5tEo] Bol FA UL o]}
72 A= Hong 5o Barsk A9} A8

3.1.3. Oleoresn

EFF AzoA FZ3 oleoresin®] TE-2 9.95%C]
AT} Oleoresine GColl 28] oF 307]2] A &) £
AL, o] FolA GC/MSH <3l 6712] Aol THEA
o 7 A= Table 37 72t} Oleoresinol| 4] 9,12,15-
octadecatrienoic acid’} 22.15%% 74 & v]&S A
ABIaL A2, essential 0ilZ absoluteol| A= E4)| 8}
= palmitic acid7} 7.12%=Z A|¥4to] Jojdoz =9t
T} Sweet, smoothingt P53 7 ethyl palmitate=
6.61%%} sweet, nutty, waxy, flue-cured noted+ IS5
7} ethyl oleate$} ethyl linoleate™= Z}2} 2.63%2} 7.67%
2 AW ester3l T EE S H|SE EX 5T

Copyright (C) 2006 NuriMedia Co., Ltd.



506 BAE -

Ketoned} 320 A] sweet, pungent, cherry-hay2] 3=
d& Zr= acetophenones oleoresin®| A = 0.73% Y&
2 ZA&Ah &Ff Az oleoresinol A &) 3t
heptadecane?} hexanoic acid= 3 39| oleoresin
NME HEHA FUh

3.2 X&Hutst Hoomt

of dof| &59 Ax E 7/ g F
Z, key aroma A2 EAA|, $371& 2ol &85 X
e, 2R Zlewt 2o 2 SSh 8y A7kl
gt #4o] =2 228 F8|E Hofe] A=l v
=, 292, 5Y, 2F2 AR FoX s oyt V&
ol9le] o7} 71A] QA st 5= EE kst
get Agadel 2 Aol e e F
Sl F=star Aok

Shol| A ARS-E| 3 g2 E 2EEo g dits)t
E9E screeningdt AT-E Bol o]FojA kY &
St in virrool| Al ksl 29E 3 WHE O
SHA o] FoIR AL Yt} A FEFE 2 HAE
A ®2gk F2ksA A Eo] DPPH(2,2-diphenyl-1-
picrylhydrazyl) radical,”’” superoxide radical 3} hydroxyl
radicalS AASE AERE A7 B3} A WAt
linoleic acidE- ©]-§-at] HIsA A A aas F4
ste] ksl s Ay Wrlske el Aok g
A& source2A] A5 E 7+ microsome® ]} ox-brain
homogenate®' S ©]-8-3}4] free radicalol]l 2Js] %12 =ik
3k fr=sta 3 22 e] F4HE?] malondialdehyde
(MDAYE &4 3l shitslasts 7k Hrhsles Wi
o] it} eyt $xo] W] iksladE A
= A A8 & U= o S ol <l
RS A=

AA sourceZA = 34 3FH 7+9] microsomed} free
radical generator 241 AAPHE AFE-3l= systemoll 3¢
1 A %04 FZ3 essential oil, absolute % oleoresin

I.

fr

243} A FA L essential oiloA] 58.1+£19.3%°] %

™, oleoresin®l| 4] 21.244.30]%] 3, absoluteo| A+ H]
g4 AAFE A LS A YeRA] ko)

AFFEEo T4d AP A XA
source=A] &4 BF 7H8 AHE-3sle] Fe™-ADP/NADPH
system¥} 73 in vitro assay’7} RO 7 o]-&-% 3 9]
t}. Fe""-ADP/NADPH systemol] 223 Axol|A &
St essential oil, absolute ¥ oleoresine 22 200 pg/
ml AE3te] A& TAH A3t A &= 7Ht
22.6+2.8%, 4.6+3.0% 2 40.7+6.0%] AT} Absolute
= HEAE AdIPtslo s dAEE S YERNA
gdot g44 AP tslM s w2 gAY S
LER AT

AdHAidsts ¥ 2HAA g4A dojv=d
incubation systemu]ollA] 22 €] sourceZA] 49| ]
ZHE XA homogenates ©]-8-3l] EIH Az
o] A =3} essential oil, absolute & oleoresing Z+
Z}F 200 pug/ml A st A2 AsAkst A S 2+
ZF 40.5+1.1%, 1.0£0.1% 2 93.1£2.6%°]131t}). u}
2hA A A|2E] BE essential oil#} oleoresine 200
pug/mix g EE oA A Iiks) A2 & JER
RO} absolute= 7] WERFA] AV w9 e
FolAor, olgf e Ay e de} vl

sttt

3.3. MzZ=A

In vitro N EEA H7he Ad5E9 A4S Has)
A A B} Ao R Aof FEEO|Y FAE
Aol v HaA 23 W) risk factorZ 2-&5}=
A v dAsa BAE 5= glom, T EEH)
Ao} Aol 2hg-ste] wetal dFo] W sty 718
o] w7 EE oldlislet wl$- F8% FHes

Table 4. In vitro inhibitory activities by flavor components extracted from Elsholtzia splendens in the nonenzymatic, enzymatic

and autooxidative lipid peroxidation system

lipid proxidation inhibitory activities(%)

Flavors
nonenzymatic enzymatic autooxidative
Essential oil 58.1£19.3 22.6+2.8 40.5+1.1
Absolute NE 4.6%3.0 1.0£0.1
Oleoresin 21.2+43 40.7£6.0 93.1+2.6
Flavors concentration in each system : 200 [lg/ml
NE : No effect
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Fig. 1. Concentration-response curve for cytotoxicities of
flavor components extracted from Elsholtzia splendens
against BALB/c 3T3 (4: essential oil, A: oleoresin,
@: absolute).

A= Utk A AAF R AE=SFE Brshe W
Ho 2 AMEEHIL = AL =2 neutral red uptake™,
LHD releasel], kenacid blue binding¥, MTT formation
W, XTT formation', acid phosphatase activity'H,
surforhodamine B binding¥ 3} resazurin binding¥ 5|
t}32 o] F oM % neutral red uptake’™-> The Uropean
Center for Validation of Alternative Methods(ECVAM),
Funds for the Replacement of Animals in Medical

S R EEZE 507

Experiments(FRAME), John's Hopkins Center for Animal
Alternatives(CAAT)S} 7+ wl=to|ul f5¢] =4 54
H7W7 ol A AREE AL = AR H7PPH R Al
E=AEZ 7P sensitivedtA] 2Hg-dot
Atk AA 979 neutral red= Aol AlEQ] Ehek
S 535k Al EY lysosomeol]l 2 5}17] Wl iZol neutral
red uptaket-> 5 EE S #2]$ £ neutral redE ©]§
stod MlaEe] AE A H-E A3t Frtsls 3k cell
survival/viability chemosensitivity assay® ]t} S22
oL} 9 o]EZo] AlEZTo|u} Iysosomal 9] 573
9] HolZ Y FPH 2 M| EE= neutral rede} 2 3sAY
uptake”} YoJbA] A == W2lE ol83k= Aot

M| EFZA BALB/c 3T3S ARE-3lAL Ea-f Az
X] 23k essential oil, absolute 2 oleoresine %] ] 5}
o] neutral red uptake'ldHOZ M EZAS H71sE A3}
= Fig 13} 2ok 279 A F+& vt Alx
50% AP EEE AL A7} essential 0il®] ECsy b
46.4 ug/ml©]IT}. Absolute= ECsy #4°] 681.7 ug/ml=
IFEEAAME AE52 g EAY A9 gle A2
2 AFE=HT 23y oleoresin®] ECsy &2 17.6 pg/ml
2 IFE A Aldde AEse] Blad 2 Ho=
bt whEhA] ti ] A SR E =
neutral red &= 24X 7Fl A ECspgk©] 25 pg/mlk.th
e Ao AEEAS JHeAdel Ava Rgsew
oleoresin JLFEOA eF7ke] AL EAo] Qe AoR
AEo T FEAY oA §-8-3 = vt Jast

22} A7,

Table 5. Induction of His" revertants TA98 by flavor components extracted from Elsholtzia splendens, without (-So) and (+So)

metabolic activation.

His" Revertant colony/plate

Strain Flavors S9
100 ug 250 ug 500 ug 1000 pg
. . - 17£5 18£1 9619 -
Essential oil

+ 37+4 32+1 7715 -

- + + + +
TA9S Absolute 18t1 23+1 22+10 13£2
+ 38+4 35+6 45+4 39+1
. - 22+4 21+1 21+1 25+2

Oleoresin

+ 30+1 32+5 37+4 27+4

— Flavors : (ug/plate) in DMSO
— Strain : Salmonella typhimurium TA98
— S : S-9 mixture

— Positive control : — Sy, 4-nitroquinoline(4-NQ), 0.5 Hg/plate : 465136
+ Sy, 2-aminoanthrene(2-AA), 0.5 pg/plate : 888+ 5

— Negative control : —Sg : 155
+Sy 14213
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2 ARESt 3loen
sensitivedt WHH o2 o1ty Qitt ¥ FFEA e
S} histidine dependent Salmonella typhimurium<
|8 F doH, =rt 7] wiEdd &t Y
S B9 ol v Fo R EAsE dEEAY
matrix7} 53¢ HA FE= A8 g 54
Bt = # gtaitt.

FF2A Salmonella typhimurium TA98S AF&-3}L
E23H A XA FZ3 essential oil, absolute %
oleoresing A 2|3le] EAHo] S A A
= Table 59% 2e}, AEA 27 Al &l DMSOTH
S Ye SAYZREES S-mixture Pl 9} A2 A] Z+
Z} plated BEAEAH] FR2Y F= 15159 42+3
o]t} S-9 mixtureE A Z|3HA] & EH AE
A9l 4-nitroquinoline(4-NQ)=S =] ] 5+ YAt =2
plated E-FAEAHo] Z2Y FE 465136019001,
S-9 mixtureE A tHE A TFEH 2-
aminoanthrene(2-AA)E 23t Fdt 29 plated
EAEA¥] F2Y F= 888+ 510]UTt. Absolute®t
oleoresine plated 100, 250, 5003 1000 pg >} 3}
HA S99 mixtureE: A WS Wik A= ekA] 2%kS
o] 2% plated EAEA™E] F2Y Folx 44
Ztl] vlE) FEis 2polE Kol gk v
essential oil*l| A platedl] 500 pug 2] Al S-9 mixture
£ AE Wy MEsiA oS o 2T Tl
EAEAYo] FRY Stz vs) 24 S
SISt} wEbAl absolute®} oleoresin 3 FEOA T
Ed®Wo] g Aol UEhbR gskeow
essential oil> AFZoAs A9 EdH|FLA
/g o] YERA] 9k o Lt plated 500 pgeld 2
Al Bl R ol AR e AL
2 yEd

o
=

O

>
=

Table 6. The ciliostasis change of rat trachea by the addition
of flavor components of Elsholtzia splendens in

cigarettes.

Flavors Ciliostasis time(sec)
Control 6241+98
Essential oil 676+ 146
Absolute 6371120
Oleoresin 6871103
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virus, mycoplasmaZ} 7] = R2] 7)%5d v|AE <1z}
o} 7RI L] WS B ZEEIAIAC tEiA A
7} o] FA 3L U} ¢

Z23fF Hxo|A FFI essential oil, absolute2}
oleoresin®] AHEHAE F4317] 915t o5& FEH
o] F=¢3te] A7) HHiAr|E TS o, &
Z3t 3F9] 7|2 E o83t ARAZAIZS WSt
A= Table 63F 72T}, Essential oil#} oleoresing *]2]
gk AL 7|29 ARAEAIR] gzl vls] S8k
= A4S eIl e % FAAR fod2 vEr
LEA] 222k 01} essential oil .CF= oleoresin®] 71%=2] A
BAEAZR] 25 v AU 22} absolute®] 7
£ ARAEAIZN] d2at A9 FASIATE whebA
223k 5 A %9] essential 0il9} oleoresine 27+ AR
S Aoz wAE),

jatnd
|

E

4. 4

rhu

U A EZA WEdo] Hojua, Agast ¢
ol zgo] i IHF £FH ARE | §3o
7)1 8-S essential oil, absolute$} oleoresin® & -
ot sk, 1 SRS Ak e, g4t
s 9 AR 5o ARG NESY 2 =
Aol faA 59 e HAsY e 2

flo n

1. 2237 21%2] essential oil, absolute & oleoresin®]
FEFES 27 028%, 1245% 2 9.95%0]1eH, 7}
B2 HE&S A e -2 7+ 2-cyclohexen-1-
one, linoleic acid % ethyl linoleolate®] $1T}.

2. BT Ax FEES 200 pg/ml =2 X251
vlEAA 4% il AlsAtksl @ Aiksl dAE
XS AAFE W essential oilZ oleoresin A A]2~¥]
B JAEAEE & JERIA S absolute= A€
o] A YRR ZA vl B FFEolUTH
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