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Chemical Composition and Biological Activities of
Elsholtzia ciliata (Thunb.) Hylander

Jae Hoon Jeong* and Heung Bin Lim""

* Agricultural College, Chungbuk Natl. Univ., Cheongju 361-763, Korea.

ABSTRACT : This study was carried out to investigate the chemical composition of essential oils, absolutes
and oleoresins isolated from Eisholtzia ciliata and the biological activities of them. Yields of essential oils,
absolutes and oleoresins were 0,34%, 11.33% and 15.24%, respectively. The major component was naginate
ketone in essential oils, methyl linolenate in absolutes and 9,12,15—octadecatriencic acid in oleoresins.
Eseential oils and oleoresins showed the inhibitory activities in enzyme—dependent, enzyme—independent and
autooxidatve lipid peroxidation systems, ECs values in neutral red uptake assays 24 h of exposure times
were 23.3 ug/ml, 3410 ug/ml and 17.2 ug/mf in essential oils, absolutes and oleoresins, respectively, and
essential oils and oleoresins showed the cytotoxic effect at the only high dose. Absolutes and oleoresins did
not show antibiotic and mutagenic activities, On the contrary, essential oils with over 500 ug/plate showed
antibiotic and mutagenic activities in Ames test. Essential oils and oleoresins have a prolongating effect the
ciliostasis of rat trachea.

Keywords : Elsholtzia ciliata, volatile flavor components, lipid peroxidation, NRU assay, Ames test, ciliostasis.

AN oA o We w28g 7]¢o] 1 gt} (Filip & Ferraro, 2003
: Tellez et al., 2001 ; Renwick, 2004).
HZ g ysto] Abg] 231407 o w2 A GakE 5 (E]sho]tzza ciliata) = EE# 13 2E 0524 30

Uk FETF 7R SFel GEFS AT Ao] 9 A ~60 em A% A £7)= Ao, 4 gty
HAA Ao A & ol EHIJ A7} Wol o] Fofx 1 3l 73,“3}?%1 i 2o o Hol WEI T BUr) gt 8
o} o]+ 87} 7HA| AL ek B, g 3 Hof| A Zo] e A7 E 1080t -yt
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NhA ARFE 7R 9 A gAg o] gl wiEolekar AYztd AL W Fe) wghste] AR St AR ERE € o)

o it o R RO /RS FuAde FE B & w3 ddLadg dARE A Sl At e
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(Elsholtzia splendens) °l713 - (Elsholtzia saxatilis),
7} =9 3§ (Elsholtzia angustifolia), 323k
(Elsholtzia splendens Nakai)5©) 910, srefajz A
859} Bapgre) A4k AR T AT (Ahn, 2000).

FH 8k Al & 33 A= Chi et al. (1992)9] o}
AR 2 o, 27 5ol e AR v g 24
W 27 2YEe) AHYES WL, Sohn et
al. (1998)& A {2 B8 S 2A Y ol &7HsA
£ ZAFsI o, Lee et al. (2000)3 FE S gele)
o] &2 AL Blwst 3, Chung & Lee (2002)
Az AF FAETA o] &38| Aol £FF Pl
F9 TEAA & &) H-g vt ®arsta Qi
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%% Sohn et al. (2003)-2 uniconazole A&7} &-F<}
Z3F9 AadEd vHE e s o,
Chang et al. (2003)& &5 W A% x70] 2832 'z}

o] Ayl Agle] mAE FFS ARSI, Sohn &
Kim (2003)& 4%‘4} AAH )7} 4 9 EFR
A5 A dle) v A= 9 3ES 2AFSE ®arstar gl ¥
A FuEeF 9_03% EFA 2FF2 ALET T
5 B]1 (Song et al, 2004 ; liang et al., 2004)
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3 ¢ ZgAade B FHS 2 1 7 BF Schultz et
al. (1977)9 wile] wet /H¥® SDE (Likens~
Nikerson type simultaneous steam distillation and
extrac— tion apparatus) X E A8k} 5AE Bk =
2 F2al9th. &4 ZE p-pentane | diethylether
Z3gd (1:1, v/v) 100 mE AT & F 42
LHEFE —“‘r’“ﬂ’%}be o= E4A71 g 30T ©)8
oA AL FHYAE ol F3e] AYBHT TN
gas® ¢hd FEsa B8 AR E AMESISIT
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NE 7AZF 200 g 3 L A7 FexTe] 43 580
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Ct. Oleoresins

NE 7AZ 200 g8 5 ¢ 27 ZgrTe] Y1 3581
F 50% ethanol 3 ¢ & 7}k & A2 5U7 #5353
o} & %°“*71€z°]i AE T 50CelA 3 -7t
%‘»v’r‘,—%ﬂe )48 &R 55D oeoresing D g
3l Rt 7|e] Y1 diethylether : DW &3Hg
(1:1, v/v) 200 mZ 7}k 3 {7158 Esilnh. 5
& £ujES 30CoNA JARAEHLAE o1& &
2% T8 N gas® 94 & 48 ARR ARSL
At

2k 27|42 B

%% A #+= gas chromatography —mass spectrometry
(GC/MS) & ol gsto] #4atH o, ol GCx HP-
5890 series I ¢} GC—MS¥ HP 5970 mass selective
detector (MSD)7} #2528 AHEsh3lth GCEA 2
columng supelcowax fused silica capillary (60 m %
0.25 m X 0.32 m)E AHg3ar3 2H, GC-MS9) column
& Innowax fused silica capillary (60 m X 0.25 m X
0.32 ) & AHE3F ). Column 2%& 50T A 3&3t
GA & 230CHHA B 3TA T3t} 5081 A8
At} Inject$t detector 5= 250CE 33 1, carvier
gast He gas® AFE3HY] flow rate 0.5 mé/minE split
mode (split ratio=100:1)° #4331 29 mass
selective detector®) ionization voltaget 70 eVZ 3+
ot ABEAL GC-MS #A oA dol7l mass spectrum
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& Wiley 275/NIDS library® %38 HP-5970
Chemstation data system®l| 4 2 FA 3} c},
3. XIZungt AHISt =&

228 9 ulaid Adaatet AR g RE S457] A
st A2 sourceEA AFE 3 microsome E3 &
Bansal et al. (1983)9) o) el 224 sprague—
dawley (S.D.) rat (200~220 g) 9] liver2%-€ 2|3}

o ZABIAT. AF APt dAaRE 533517 9
3to] A A 9] sourceF A AHESH ox—brain homogenate
L FHEL 7MEAA AFATL0A ox—braing
# 3 th2, Stocks et al. (1974) 2} W ol whet 2 A5+

o}, 7F2] microsome &3} ox—brain homogenate 52
o) wkA L [owry et al (1951) Wyl wat JEk
3+

Ffrolx 22 A

i

1=}
#4938,

absolutes$} oleoresins 9]
Hlai?d AdRa3s dAa3 A4S Wong et al.
(1981)2) WY& ok 3t AA o, free
radical generator =+ 2,2'—azobis (2—methylpropion—
amidine) - 2HCl (AAPH) & A3ttt G474 A 43
Abgl A a3 1AL Pederson & Aust?] B (1975)
o w2} NADPH®} ADP-Fe''system& AMHEsFl T, =¢
Fhksh AARAe AAET AAEA AL Stocks et
al. (1974) 2] W] w2} incubation system©® 3
stoich. XA Aaks} AR az G A Y 2 o

< A 0.2 5-¢ inhibition (%) & AAYs At

— Sample
Blank

Control!
Control —

Inhibition (%) = X 100
4 NMESAM =)}

Babich & Borenfreund (2002) 2] $H& o] &3} A
¥ % BALB/c mouse fibroblasts (3T3)& ATCCelA
T3t A3t BALB/c 3T3 AXE well B
9,000707F =& DMEM (Dulbecco's modified eagle
media) 2.2 3|43t} 96 well culture clusterel] 53}
i 5% COz 95% air, ¥lsE E3Fed 37T
incubatoro| A WFsFRA T}, 24417 T wjokt S AR =
o] &= nHjerd o Z _u_jq]—;g}oq HOk»g;}Oﬂ ou, %=+
DMSO 1.6% A&+ 20, 40, 60, 80, 100, 120, 140, 160

W/ml (A% DMSO 552 1.6%5 D3)2 A8 ¢ =
+E 8 well/platedtSith. A RE 24X w2417 F

=
7811‘:__5 _Z_Fﬂ

neutral red uptake 3%, DPBS=®
washing3t ¥ neutral red 223t 3A1ZF Bl (5%
CO:, 95% air, AUl E E3MtE|el 37T incubator) 3f
3, 0.5% formaldehyde/1% calcium chloride® 14§

s

M
A

AH

Al A

<

N

a3

2|

=1]
=

ok

3 acetic acid/ ethanolE neutral red® W3l 540 mn
N 2352 ZHs5 0 A #42 279 NRUE
100%% sto] AdiF oz mrjsidey, s|AEAM &
3to] ECso 4t2 ARSI

5. S0IH0| SEA =X
00 AGAE absolutes® oreoresins FEEE

DMSO¢]| =o] Adof ALgstgiod, 2T (negative
control) & DMSO"& AL&3&3g. AlEd dF+
Salmonella TA 98 #5524 a4 Fatd 1y A
SAAAE oA A8 F52 FA AL Maron &
Ames (1983) 9] o] 3o histidine 274, rfa &
oi¥o] uvr B £48lo] W R-factorA 8 55 7140
T AN, & W 1 meell DMSO 90 ulg 7hsho]
Az Arde] BESY AAgHG e, T S-9
mixture9} cofactor—1< 2ZH2} Molecular Toxicol (Ah) £}
Wako Pure Chem (AP #|&-& A&kt

Zawo] §uA AR S A top agar 100 meell 1
mM histidin/ biotin solution 10 mé-& 7}5}o 2+ Zgtsh
= 1w A& sk DMSO 39 7 &5 1)
kst #A A (1x10° cell/m) 7} 0.1 mee} S—9
Mixture 50 & 7}sfo] ok 327+ & 8314t o] &8
NS Vogel-Bonner agar plateoll @#¥3HA T2t
Agar7} o H-o|A 37TCA 48A17F vk - A
A8 revertant colony (%ol 22Y) 9 & Ao} of
Z23 8 2skgth S—9 mixture & E59 ARGl
Hx & 7 gdFolA plated HHAEAH] F2Y F7}
A8 27171 QS W o7 AT it 712
A% (background lawn) ©] GAXAY g1zl S o %
& FRYF7 SAYE T vE dA43] @iﬂé o <
Aol lvka skt

Donnelly et al. (1974) 2} 4o u}
, A% 200 g9 374 8F (SD.rahE

& dstol 2HAYAA trachea®
7\E;‘X‘§ ok | m7tA O R Fe} 5~
7709 ring %] V=2 E % 18te] e AEAd
Fofl @13 AR wH?J} l LEE 25T E 4ASA FA
et Aol AFge Elle KT&G AE Yzolsity.
00 A8 AH absolute Y oleoresin FZ &S DMSO
o =0 7} 50 pgo] Eo)7} == microsyringeE ©]-&
stod o] F9leka, BHRE0] 13%7F HEF 23
70 ok il e Axsit) gulelr| 24 AbEstd
smoking machine 0. & 307499} HHjE A4sty A2

2}
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A A7]Z gas washing bottle2 o] &3t A7
Zekinh o) T AghE| o) Alg 8 ZhxF
0g ¥71818&L 40 + 5%= 3 =]
%1& CORESTA ZEH el wat st puffd FAAIRE
2%, FUFI = 35 mE T FAFVE 18] F4
60x= sttt 3 A 712 %49 ringS THE petri
dishell %713 fJollA £ G718 1.5 meol] &+
F, TV monitor7} @80+ THE9A (Inverted
microscope) 0.2 AR $%S T35l Donnelly et al.
(1974) & o] wpe} A E5o] HE w7t Al Al
e HAED S e 22 S8tk & £ Sljo tis)
o 71%9] 97, 7|2y T A5 vHFe] 7haA 3
o 12~163] ¥H At
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=
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1. 7182 2

7t HREE

A
SDE #2422 F£3 %9 AR F£82
0.34%°] 1tk 8H Chi et al. (1992) ¢} Sohn et al

(1998) oA -2 A Aista A9E& AZR dfo] A
FARS F23 L 9 &2 oA 27 1.50%9 8.3%
ollom, elo|M: 247+ 1.20%9) 6.9% 18}l Z7] A
£ 1.04%% 2.0%C190 0}, & AP AT A T2 FH4
B Fgol W2 A2 AFAQsTA Qo] ofr]e} ek
2 AH AHgshs 19 AMERT] wWiEoleta AFRE T
59 AH9EANH GCMSE FHD AR A= H 1
off Yeh ol &f-2] 413 %S #2498 A3} ketone 3}
gHE-o] WA sweet, rose—like ¢ floraldt & 548 e}
Uli= naginate ketone®] 29.37%%} elsholtizia ketone
[3—methyl—1—(3—methyl—2—furanyl) — 1 —butanone]
o] 14.37% =% 7}V o] qE5Ho] 9P om sweet,
pungent, cherry—hey ¥ 54 Yl acetophenone
o] 3.78%, 2—cyclohexen—1—-one% 3.55%% ketone
shgh9) vlEo] 43 e g H3th Monoterpene s 8}
gHE-olH A powerful balsamic—sweet note2] 8 &4 o]
& rosefuran™ 11.76% E7-3F1 A Aatold
A waxy, sweetd & E4Z e palmitic acidT
3.67% st QAUct Fr e FAgFolHA gule
BEA AEH 1 1o floral-soapy, green, musty 3

EAG 2k & geranialo] 0.35%, #¥3 F4E
limonene®] 1.01%, L@}t g 3e] L} linalool>
1.67% B&=2 £A389 . ¢e—Humulene©] 5.55%,
trans—caryophyllene®] 2.53%, germacrene d7} 1.55%
vl golglor o5& URE sesquiterpened SFER

A terpene] 8 =4 ¢l pleasant, fresh, citrus, mint &

Tablei. Volatile compounds identified in essential
oils extracted from Elsholtzia ciliata .

Volatile compounds ('?m:) ® egir:f er;c:s%)
Limonene 18.48 1.01
1,8~Cineole 18.89 184
3—Octanone 2094 030
3—-Octanol 26.78 040
Rosefuran 2755 11.76
a—Thujone 2860 064
1-Octen—3-ol 29.25 057
Copaene 2978 0.18
a—Cubebene 31.32 0.21
3 —Bourbonene 3250 050
Linalool 33.35 167
trans—Caryophyllene 3583 253
cis—-Dihydrocavone 36.40 053
Cyclohexanhone 37.20 207
Elsholtzia ketone 3757 14.37
Acetophenone 38.21 378
a—Humulene 38.80 560
& —Cadinene 30.28 025
Germacrene d 4019 155
Bicyclohepta—2-ene 4040 0.35
Craveol 4055 1.13
Geranial 4099 035
Bicyclogemacrene 4110 023
2-Cyclohexen—1-one 4129 355
& —Cadinene 4185 046
a —Amorphene 42.01 020
Naginata ketone 4633 2937
Caryophyllene oxide 50.11 057
Methyl eugenol 50.74 092
2—Pentadecanone 5403 065
Spathulenol 5433 058
Eugenol 55.79 115
2—Methyl—5-vinylphenol 56.73 020
Palmitic acid 91.95 367
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i 25 HA L Qlvk. A Chi et al.
(1992) 7} & FH48E B4 A9 & vjgollA
oF7ke] zto] 7t QIR rosefuran, elsholtizia ketone
naginata ketoneo| FAdFo|gta Rt Axel Ao o
A8kl th. Sohn et al. (1998)0] 59 HFAE
rosefuran, limonene3} citral carvoneo]&ta H
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Lt. Absolutes
FHe dx Aol FE3 absolutes? F8&
11.33%°| 3t} &2 abolutesoll 4] <k 30702 AJEo]

=R om, o
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Table 2. Volatile compounds identifvied in absolutes
extracted from Elsholtzia ciliata .
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esterggEo| WA sweet, adds body FEA S 2=
methyl linclenate7t 12.07%°1 2.7, waxy, sweet,
adds body 8] BEALS 2= AW palmitic acid® A
FARAM G g 10.46% &2 EAs T QAT
Waxy, adds hardness®] ¥F54& 2t A4l linoleic
acid®= 5.17% $rf59] o] #7143 esterstg&ol 7}
2 gL vEE A ST AR T olA ol EA
3= elsholtzia ketone¥} naginata ketoned &
absolutesoll A= 247+ 0.27%9 1.25% AUy oz 2L
&2 ZA3+9 Y. e—Humulene® 1.49% % /4 8
MBET AgF o7 7 v go] Wetom ketonedt T &0
WA Rl EAlskE 2-cyclohexen—1—one
£ 5.39%, 2—pentadecanone®] 1.19%% A-JAE-H}
Y 22 4| &F EA3 ) AldehydedtgHEo|d ] A+
Ao EAR ¢ 2—butenal, 2—pentanal® 2,4~
heptadienalo] Pl&o.2 EA3H= Aol At EF
B2 Ao E Sl 51 3l limonene, linalool,
trans—caryophyllene® germacrene d% absolutes©l| 4]
ujgo g EAgte Aol FAHAT &FF F{ARA
o] 3-FH rosefurane 9 absoluteselAE A3
AZE A 9kgkon  absolutesoAE A HAJ R A Bt

Volatile compounds m) (pezﬁr:f:;’s%) F7)243} ester, 18 I aldehyde A5 9 3gEo] Bo)
2—Butanal 12 61 033 A=t} o)et 12 A= Hong et al. (2002)0] B3
Limonene 18.58 018 & A} Attt
2-Pentanal 2426 055
Copaene 2983 025 C}. Oleoresins
2 4—~Heptadienal 3042 086 T Az AdQelA FE38 oleoresins F&E
a—Cubebene 31.36 067 15.24%°)90t}h. 5 oleoresinsol A oF 30712] A Ro)
8~-Bourbonene 3 53 050 FYHAL, o] FolA 819 o] FFHNeW 1 4
Camphor 3276 038 B % 37 7Y, #FR9) oleoresinsel A 9,12,15-
trans—Caryophyllene 35.81 1.28 octadecatrienoic acid’} 18.62%% 7F4 w2 v]&< 3}
Elsholtzia ketone 3748 125 At AAeH, FF3EH absolutesell X = EAsh=
a—Humulene 38.70 1.49
Germacrene d 4017 025 Table 3. Volatile compounds identified in oleoresins
B ~-Selinene 4061 195 extracted from Elsholtzia ciliata .

a —Selinene 4075 049 ‘ R.T. Contents
2-Oyclohexen—1-one 4129 539 Volatile compounds (m'I.) (peak area, %)
Naginata kefone 4617 027 Acetophenone 38.21 055
Caryophyllene oxide 5012 067 Heptadecane 39.08 359
2-Pentadecanone 5405 1.19 Hexanoic acid 4477 078
Spathulenol 54.35 073 Ethyi paimitate 57.88 896
Methyl palmitate 56.82 1.10 Ethyl oleate 65.08 387
Linoeic acid 80.50 517 Ethyl linoleate 67.03 953
Palmitic acid 92.02 10.46 9,12 15—Octadecatriencicacid ~ 70.11 18.62
Methyl linolenate 98.46 12.07 Palmitic acid 9285 549
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palmitic acid’} 5.49%, hexanoic acid’} 0.78% %2 A%
ko] A o #3tkt) Sweet, smoothingdt FEAS
714 ethyl palmitate= 8.96%2} sweet, nutty, waxy,
flue—cured notedt FEAS 712 ethyl oleate} ethyl
linoleatew 7t7+ 3.87%%} 9.53% =2 A|¥AtS] ester3leh&
5 =2 v &3 EA55 T Ketone3tgHEo]| R A sweet,
pungent, cherry—hay?] #8545 7t acetophenone
oleoresinsIM T 0.55% vl &= EA51 0, HFAE
7} absoluteso|A] EA3}4] ¢+ hydrocarbone 33%
heptadecane = 3.59%¥]& 2 &A%t}

2. XIZASE RIS

A carotenoid 3HE I} retinoid 3H8HE, ubiquinol—
10, a—tocopherol & =R/ fok&oluf A4 FEA=
g StslEd o] SEo] =, ol Hd T4kl
AlY FoE sttt 38k oM AR HA Fats
A &) o] ZstAl @75 1 At (Stanner et al, 2004).
HA FASHAIZE F_AE A e o] f-E o] 4o 4
A el A A dZatzs} 3 Fo A= free radicals
& AAFAY HbsiA A d abshis s A4S IA
3t olej st A apiksl AA7F gFA 0w Ak} Ul ubkob
& AT AL E 713 7] WiEo|t} (Whiteside et
al., 2004).

T, o Hol FE Ax W V|eNEe PR F
%, key aroma A2 £ YA, $97]% ol &5 =7

7%, AUEA 71$0 e 2 etglch 2y A7) gist
o] B 22 & $8I)E Fob ARF v, A9
A, EQ T OB Zoxi= o]g]dl 7|4 o] 9] ofe

)

ke B8 datdade Aga

7HA] QUA el di%t =4
gl = 715 el F43t

e} 22 g ol
I itk

ol A AFEEE R AE 228 Uste] ditEa
& screeningdt A= Bo] o]Fo)z] ItH(Cai et al.,
2004; Lee et al.,, 2003). &3} In vitrool| A 3At3lay &
Q3= PHE sl o] FolAx Qi) Aok &
= & AAEA FYs Fasy dEol 2,2-
diphenyl—1-picrylhydrazyl (DPPH) radical (Lee et
al., 2003), superoxide radical # hydroxyl radical2 A
Aste AT (Safitri et al, 2003) 2 =AsAL Bx3}
A linoleic acidg o] &-8to] HAbelA A A& ads
=7 (Piacente et al,, 2004) 3to] Atz g & 24 H7}
3k WHo] Sl T8 XA source®A 7F microsome
(Rajlakshimi et al, 2003)°]4} ox—brain homogenate
(Kang et al., 2003)% ©]-&35}] free radicale] 93] A&
HAsE frEsta e A A ] FAHEQ MDA 73

38

[e]]

SEH
stol GusHEIE W Bohske el glek. el &
Aol WSol GAsENE GYr A §42
9l o 2 Poleh A4 5 x gk,

Bfo A 23 AAR, absolutes @ oleoresinse

200 pg/ml A2ste] a40d A4 oA a7,
24 AAFAel A g3 W AFAreA] A kst o
H}E 4% A= 3 49 2ok A4 sourceEA &
7F9] microsomed free radical generator A
AAPHE AHg-8t v a4 8 XA #Aaks} A& e
A4 oleoresinsol A ZF7F 21.61+2.382} 65.00
+6.24%°] 3 2 absolutesoll A= JA /o] LFERER]
okt w3 H3H 7+ microsomed} Fe'*—ADP/
NADPH system®] &4 A A34kst AR A =
A48, absolutes$} oleoresins®] Z}Z} 45.97
+£3.78, 1.79+1.08%} 69.61+6.83%°]3{t}. A2 ita}
v 3 Z2FdA 4A Lojrt=1l incubation systemuel]
A A A9 source®A 429 = homogenateE ©]§-3}0]
¢t AAsAatsl A HAatst AAGIANAM F2 AR
% absolutes$} oleoresins 2}t 16.361.95, 6.52+
1.309} 95.09£8.79%°1 3Tt wabA A A A" BF
9] AGAE oleoresinsS 200 pg/me] FEE A
g W A A} A @/go] & YEF oY absolutes
= A9 YRR A s W FEo| Sl

A

sk O
T2

Table4. In vitro inhibitory activities by essential oils,
absolutes and oleoresins extracted from
Elsholtzia ciliata in the non—enzymatic,
enzymatic and autooxidative lipid peroxidation
system.

Inhibitory activities (%)

Autooxidative
Essential oils 21.61+238 4597+378 16.36+1.95
Absolutes - 179+108 653%+1.30

6500624 69.61+683 9509+879
Sample concentration in each system : 200 ug .

Sample : :
Nonenzymatic Enzymatic

Oleoresins

3 ME=d

Invitro NE5A B7He AP FES AH-S Hashshd
A A v g3 Ao R of 2EEo|Y FAEH
d E]84d A3 i of risk factor® 248k A n|g <
Astal gaek = glow, B3 FAE A0l st 7
r-goto] ety d5o] My ARG o AU S &
osf =t o T FHOE AXH I et A AA
Aoz NESYE Hrlske WHOE AREHIL Qe A
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& FZ neutrai red uptake®, LHD release®, kenacid
biue binding™], MTT formation®, XTT formationd,
acid phosphatase activity ¥, surforhodamine B binding
W3t resazurin bindingy S0\ TH{Putnam et al.,, 2002).
o] A% neutral red uptake'S ECVAM, FRAME,
CAATS 22 vlFolu} £ =a SAYL7) oA
ALHI e AZSA BT R NEEAEE 7t
¥ sensitivedtAl 2§ty Frhda g A4 G849
neutral redi= 2olSlE A2 9rs Easto] 4 )
lysosomee]] %45}17] @& neutral red uptake®-& %
AEAS @ £ neutral redE ol gate] A¥gg AR
ARE FHYste] Brtete st cell survival/viability
chemosensitivity assay’§o)ty. 42100} 9% o)
Aol Mxutoir lysosomal 2He] FFA o) wols s
A I N EE neutral red?d &8 AY uptakest Aok
A @) A2 E o) &3k Ao},

A ZFEA BALB/c 3T3& A8-8fa 3ol 54
AHAE, absolutes € oleoresinsg # )3+ neutral
red uptake W 02 AEZA L Hrle A= 19 194
2ok 279 AR TE vlwstel MY 50 ¢ A2 B 5
= AN 48 3R AR avEE At

A
-—
—

=

=

~#~ Apsolyte of Eciliata

-
j=]

% of Corwrotl

1000

Concentration{ug/mi)

~-@— Essential oil of E. ciliata
—&— Qlgoresin of E. ciliala

% of control

concentration{ul/ml)

Fig1. Concentration—dependent curve for cytotoxicities
of essential oils, absolutesand oleoresins extracted
from Elsholtzia cillata against BALR/c 3T3.
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2iE8 4%

%E o ARFA ol vld 2 0% bt or, ECw
e 23.3 ug/mlo) T}, Absolutes®) A9 ¥R 1%
ToME AEEAE Wor, RCo g2 341.0 g/l E
A AEEAZL dEGA 4%t 284 Glearesing S
ECso 8-S 47 17.2 g/l & M E HE Alolls AZ2E
ol Bl mA L Ao ek, uhehA difEe] 54
EAGA BN E neutral redH 0 248 7Ff A BCoo
ghol 25 pg/mETE B AL AT EA Y 7HsAdo] 9tk
(Putnam et al., 2002) 2 #3 dch kA e 374
53 oleoresins MEZAA A7Y) AEFAgo) g
g wtgo g FEAYo g L4E u= eyt
I gsteje AaE

ARG A E FEE0] dgAol e A AR

5 Q3] Y3 o R A5 HAs 9 2
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.
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A2 GAE stgEold

.

obS FEIAY 48R E AHIF
T FANBAN Q@) T2 BYNLE ASEa
Now ofe sensitived WHOF AFWT Yo
(Andreoli et al, 2003). @32 t}oF3h histidine
dependent Salmonella typhimuriums A48 4 910

M, g7} §) wEe) 83BN BE Bk o v)
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Foz FAshs FUEFolH matrix7t
2% A8 A 54 B7h s g et
#F8A Salmonella typhimurium TA98% A48t
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gjslo] EQivio] NS AT Axte & 59 £ A
zAeE gl 299 DMSOTHE B2 SR TE S~
mixture W] Elek Al Al 244 plate® B Aol
Y £ 15159} 42430100, S~9 mixture® X &8t
7 k3 visd wbEEe 4-nitroguinoline—1—oxide
E AYe SAYET plateF EASHWH) F2Y 5
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W24 2—aminoanthreneS X&) & P hR T
plated EAEAW] 22Y 1 888%510)1%TH T
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1000 pg/mt AE8EA S~9 mixtured AP wL}
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P A STt vls =R Aol g Rolx @k 1
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Table5. Induction of His+revertants TA98 by essential oils, absolutes and oleoresins extracted from Elshoftzia
ciliata , without (—89) and with (+89) metabolic activation.

His+revertants colony/plate

Stain Sample D
100 wg 250 ug 500 ug 1000 ug
TAS8 Essential oils + Vx5 21+5 103+ 21 -
- H+8 Pt2 B*6 11
""" Absolutes  +  19%4  19%¥3  @Dd*l  16%2
- #+6 Fyx8 D*16 D+
""" Ooresns  +  2%1  z*6 B Dl
- N+6 F+8 Bt4 D*6

— Sample : (ug/plate) in DMSO.
- Strain : Salmonella typhimurium TAS8.

- Positive control : ~S9, 4-nitroquinoline—1-oxide 0.5 g /plate : 465 + 36 +S9, 2—amonocanthrene 0.5 ug/plate : 888 £ 51.

- Negative controt : —=SQ 1165, +Sp:42£3
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Aol W o g ZA} Jﬂﬂo = "9 (Petterso et al,
1982)0] qlth. gatol= 715 9l 71T A Y cilia beat
frequency ¢ ciliostasisE AT O 2N 55 F3H3)
chemical agents, virus, mycoplasmaZ} 7| £A4 5 .2] 7]%0]
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A7} o] Fo X a1 it} (Zhang & Sanderson, 2003).
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Table 6. The ciliostasis change of rat trachea by the
addition of essential cils, absolutes and
oleoresins of Elsholtzia ciliata in cigarettes.

Sample Ciliostasis time (sec.)

Control 24+ B

Essential oils 652 + 115

Absolutes 614 = 109

Oleoresins 698 = @D

q 2

stk -9 4R34, absolute ¥ oleoresing &
B BAsta, At A8, Alxsd, o]
Fg A4 W AGET o AYBE SHSAT F
Fo AR 8L 0.34%0°19 2, naginate

ketone®] 29.37%%} elsholtizia ketone©] 14.37%= 7}
A wol grEo AT FRre absolutes?l T%%
11.33%°]% 2.7, methyl linolenate”} 12.07%°] %1

palmitic acid 10.46% B]-&& EAlskaL AT '6“’4
oleoresins® F&2 15.24%°]% 2%, 912,15~
octadecatrienoic acid’} 18.62% % 7Hd =2 H]&S& )
Azt Pk A e AAatst A A H A
8k5-0) ARAE I} gleoresins= 200 pg/mle] 52 A
g]su o W) A2 2 A3 0 absolutes= 2
SollA A AAskA] Eepith. TR FRAE
oleoresmsf 24 A1 7ol A ECs <>§)I°] 25 pg/méolstE i
So Mt ekzkel AlEEAI0] 9lon, FH-2 absolues$}
SoME %?ﬂ‘i‘iol T3 7 skt g ol

1__

oleoresing 1 %
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