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ABSTRACT : This study was to evaluate the biological activity of flavor components extracted
from E. ciliata and E. splendens in order to survey the possibility applicable to tobacco and food
industry. Flavor components were extracted with dividing into three parts; essential oil, absolute,
oleoresin. In the nonenzymatic lipid peroxidation system, the inhibition rate(%) of essential oil were
673 + 20.7%, 581 + 19.3% at the concentration of 50 pug/mL of E. ciliata and E. splendens,
respectively. The inhibition rate(%) of the oleoresin in E. ciliata was higher than one in E.
splendens. In the enzymatic lipid peroxidation system, the inhibition rate(%) of essential oil and
oleoresin was 14.28 + 2.38% and 65.93 + 0.01%, and was 22.58 + 2.84% and 40.73 + 6.04%. The
oleoresin of two species were showed above 90% of the inhibition rate(%) against autooxidative lipid
peroxidation system. ECsy values in neutral red uptake assays 24 h of exposure times were 23.3 pug
jmL, 341.0 pg/mL and 17.2 pg/mL in essential oil, absolute and oleoresin from E. ciliata respectively,
and were 464 ug/mL, 681.7 pg/ml., 17.6 pg/mL in three extractions of E. splendens. Oleoresin of two
species showed high rate in the cytotoxic effect by neutral red uptake assay. Absolute and oleoresin
did not show antibiotic and mutagenic activity. On the contrary, essential oil with over 500 ug/plate
showed antibiotic and mutagenic activity in Ames test. Essential oil and oleoresin have a
prolongating effect the ciliostasis of rat trachea. This results indicate that flavor components
extracted from E. cilista and E. splendens can be considered to be toxicological safe and to be the
possibility applicable the cigarette, food and drug industry as a flavor for expectoration.
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345k @ W (aromatheraphy, aromacology)oll ©]27]
A A F3tol ohstAl HEsln gk el
o FEAYte] AV e HEG 3HAA - A
213 BEAT 3R bR AH E4or Qe
A4z 7kxAdol AR Frkska el
53] el glo] gaxw E Folsle

3 dd gkl n] HAHS HAsta, O]-r]
njg} 2AFAAE AT A 3, EHY
E2)F A AL Hk - dAAA daA9 A
Zoll vl Fo3t AE-E g By HL &
o] ghil] Azl ALsle 3 HAHA A
A7\ A AFgFae 2ol AF Al o3
kg Agol B Alks w1 gon, 53
3 JgFellAe g8 AEE ZA positive list,
2 FEslo], gl

negative list®} mixed system.

ga positive list AETE ASeEF ¥l
ek w3 A g B A SoeE &

slekgollA] Hedgkgm wslsle 4 ]°1“=] 715
Mk Zmof|A] dul 2k

7} 2L Adgas o] Bt @%01‘4’-

Il AT AAPAEE o] §3le] g8

25 Musta AYPAES 715AE gotEa
gk oAyl #Fuls] olFojXa ek Ful <&
28 Ugoz Af 9 LaFEEEd g A
F4 24 9 EA g ozt AT
(Chang, 2002)8} Ajoka] FZ£-EE 0|84 nicotine
2 dioxine 3¥WEF I el i3t AFL(Park et al.,
2003) Sol BaE 3 givk o3t A Foll
AN @ Adaart gde Aoz 4EA AlEol

/(6] o°]= =

mo] glow, 1 Fol|A & (Elsholtzia ciliata)s

WA g2 Adanyt gckn A e
(Miyata, 2003). 3 e holy] Agdaz
glol] EZ3 Aol wWHHFo} uigtsle] AHgsl
31, o)z, sldukehatg, AARE, AY Sl
T Agsl g et Soldk wkgkol gloka
oA 9ltHAhn, 2000). oj#gt gfoll F3F <

= ZFo ) 4 H(Simonov et al., 1987) SollA]
= Basx 9ok FuldlAe FRE 4L o

Hetd - oS - dEHl
PRl o] drlsAel F3 QA (Sohn et dl.,

1998), g-f-et dulfel AE FAa
F(Chung et al., 2002) 5o] U} w3t HT F
FE o9] EfollAe i T FEeol B
g AT (Jiang et al., 2004 Song et al., 2004)k
g8ol gd= ZIHKim et al., 2003)o thslo]
Rasha gk 9, PRAERA Agit
goka 4 sFFol Fekfol sl FE W
Wl g essential oil, absolute$} oleoresin® = -
Holo] P ES Hel - TAsle] Bagt 6t 9l
th(Jeong et al, 2004). eIt} FollA fet
233G FaubHW R essential oil, absolute$}
oleoresin®. &  FHalslo], AGARA MBS
2Ael3 Y AHD ol A

el o] & o

X

et B e AHAgs 24 SR(Elsholtzia
ciliota (Twuoss.) Hyravoen)®d  Z8-R-(Elsholtzia
spendens Naka)®] essential oil, absolute®}

oleoresine] Huligks B AlE
& zAslaAl vEAH, BLF,
A oA ZHE HAAE S, AL
Soiule] Quray Wyl @ AgdAn =
GAM HHY A

“

gz o] g7tsA
&3 A4
A 3riet
71542
e §LA—! AL gx]—g}_gj\

.SL

R

===

A A
B ARl A8% $%8 BERE AF &
&l

A FwlekdAolA sk FAH] ¥X
Ag Aet £ BEHirle A &5 mlAstA 24
31, 100 mesh A& AE g & A52 A
235k

NEET

Essential oil : A4S F%17] sl &
A A8 AF 100 goll 7/ 2 LE 73 ¥

Schultz et al.(1977)2] "ol wet 7HFd SDE
(Likens-Nikerson type simultaneous  steam
distillation and extraction)Z x5 A-g&3le] 547k
< SF FEh % &9EF n-pentane
: diethylether %28 100 mL(1:1, v/v)& A&
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Fhok BUF PR 4DBY 44

siodeh. 5 F g &AFS FEYAUEF
o gl F 30CdlA AR HEA

(EYELA, Japan)$} N: gas®Z 93 E&Eslo] A&
sk g4 AL A 52 Agseith

Absolute : A& ZF 200 goll FE&WZE n-
hexane 2 LE H7lst & Ao 547+ &3
Aot 28BS AEZo)E AE thg 30CTeA
AR} FHEAAXE o)l FFU o7
ol ethanol 100 mL& #Hrlsle] &aliA)7] 5, &3
< B84 AEE AAR b A ARG F
FAXE o]gslo] 40TAA FIHsle] HELH
g4 A% AgE Agsigich

Oleoresin : A& 7% 200 goll FEL9E 50%
ethanol 3 LE 71t & 424 547 &3
Ark. FELEHE AFFolZ AE g Iy
8 o]§sle] 50TaHlA FHslo] AE
2 g4 3148 A8E ALk

Malgd =3

Liver microsome 2# 24| : Bansal et al.{1983)
9] Wil w2} microsome £-¥-2 &4 sprague-
dawley(S.D.) #13(200~220 g)ZFE] liver® 1
glsle] 150 mM KCl, 30 mM Hepes buffer(pH
74% 35 mL A7F3F & #FA3AA 11,000 rpm
ol 2087 dAEelse 1 AFHE 2
slod 38,000 rpmelld 1A7F JAEZ e
pelletdl] 7 mL bufferE Hr}sle] FRAFAF| I
vialoll 1 mL4 £33}t £33 7 microsome
2 Lowry et al.(1951)2] Wl whal A
AeFslglon], A-EE w7tz -80C deep freezer
o] ®3asisict.

Ox-brain homogenate XA @ &% 7139
A A4l ox-braing #3F v blood
pelletZ A|A7] Hslo] salinefHoz A4s)
3, FAE @ol 0.142 M NaCle £33 40mM
potassium phosphate buffer(pH 7.4)E 1:4 H|-&=2
stz FAssider. A ox-braing 4T
olA 1587 3,000 rpme 2 AR oS 1

ofje

oo A

o

A5NE 20 mLA vialell ol A& w7ix]
-80C deep freezeroll Ristgiv)h, whulAd AHake
Lowry et al.(1951)9] 3ol uhe} AAs3iv)

v a 4% AR AA AR etk B
FollA 223} essential oil, absolute®} oleoresin
o] nlAaLA 2AFAA3 A HAHL Wong et
al.(1981)9] W& TAst] A3t Free
radical generatore= AAPH[2,2'-azobis (2-methyl-
propion amidine) - 2HCI& AH-gsti o] 239
sourcer o4 21# 7t microsome £¥-g ALl
gt & 24 23 7t microsomed wHHA base
2 4 mg/mLE 3433, 500 mM AAPH 200
uL, essential oil, absolute, oleoresin ZFZ} 50 ug
7R o-& 37T, 100 romollA 1417+ Feb w34
Zch 45 0.134 mLoll 20% acetic acid 1 mL,
8.1% SDS(sodium dodecyl sulfate) 0.15 mL,
distilled water 0.015 mlL, 1.2% TBA(thiobarbituric
acid, sigma) 0.666 mLE H7}gt ¥ voltexings}sL
By w5AA 3087 wXse] A A 2
25 A7 Wl ohE 3,000 rpmell A 2087+

Beckman) & ©]-£¥}o] 532 mollA FF5E &3
ek dizte AR dl4l AEE §3K7
ethanolZ X 2lsiglem, vh-gol-g Hrleix] ok
g FTAEE AL vlE4ad A4
AAEA HA A= b Ao ZHE inhibition
(%)& Aot

Control  — Sample

Rhkibition{%) = " Control — Bank

X100

G484 AAAAAS} o4l HAA : Pederson et
al.(1975)¢] el Fstel AAsAct A
sourcex> 24 #1% 7t microsome H3-& AMgsh
At &, A baseE 2 mg/mL  microsome
250 ulell 2% 5% 5 mM ADP, 0.2 mM Fe'"9
ADP-Fe" 888 67 ol d7lstz, 1 mM
NADPH(f nicotinamide  adenine  dinucleotide
phosphate) 133 ul,, %5 217 ul, A& 50 pes
A2 71k 3 37T, 100 rpmell A 1417 E9F
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o i

b2l wk2A)17l A8 67 ulE FHI ¥
20% acetic acid 1 mL, 8.1% SDS 0.15 mlL,
distilled water 0.015 mL, 1.2% TBA 0.666 mLE
A7 voltexingst®, BE o)A 3087

wx)sle] wlAAZc). 25 AeskA] HE ¥
3,000 rpmoll A 2087+ FAES sk, 2 ATHE
B33 EAZ o]l &sle] 532 mollA FEEE &
At 2T A8 Al Lo ethanolZ X
gatg o, whels Hrleir @2 Ae FA

282 Agslart. a4 AR g4
ARAIE o2 Ao 2XE] inhibition(%)S A4+
stk

Cordrd. — Sample

bt ) == e ank

x100

A5 A3 AAFA A : Stocks et al(1974)9]
wol] £s}o] incubation systemo & 3}i, A&
9] sourcer ox-brain homogenate® AF&s}3idl.
Sl 1 pg/mLE 3 A3 ox-brain 2.4 mlell Al
BE 50 ;g5 52 A=ld ¥ 607 water bath
(37T, 100 rpm)oll A A-EA3F A Zch AHSHE A
Zoll 28% TCAltrichloroacetic acid, sigma) 1.25
mLE H71e £ A2l 3000 rppmeE 10%
o YARs e, 2 AEHE 2.0 mL F
sto] 1.2% TBA 05 mLE ¥ 1587 B¢ =
olA wAZ] ¥ EFFEAE o]-&3sto] 532 m
N4 FAEE ZAHsch AR A4
AR ATE e Ao ZHE inhibition(%)& Al
Absieich

Contrd.  — Swmple

Ihibition() = = G Rank

*100

AlEZA 7371 : Neutral red uptake test(Babich
and Borenfreund, 2002)& o]&slgiow, Axs
Z BALB/c 3T3 (BALB/c mouse fibroblast cells)
S ATCC (American Type Culture Collection)oll
A FYstel A8sAch. BALB/e 3T3 A&
well @ 900077} =X%% DMEM(Dulbecco’s
modified eagle media)o. 2 2]43te] 96 well
culture clusteroll EF8taL 5% CO., 95% air, &
& E E34HEQ) 37T incubatoroll A el sl

5% - YFN

93 -

s

th 24X 74 & ul|ofl g Al EA ] FGE wiek
Mo g sAlsle] wigslgon, iz DMSO
(dimethyl sulfoxide) 1.6%Z Al&E% 20, 40, 60,
80, 100, 120, 140, 160 pg/mL of mediumo Z(
Z DMSO 555 1.6%2 UFAE @ HET5
8 well/plates}ith. ABE 24X7 x=FA7] +
NRU(neutral red uptake) HAEE ZA3sth
PBS(phosphate buffered saline)® washingdt *
neutral red medium *]2] sto] 3A1ZF F<b wlk
(5% COy, 95% air, FFE Z3Fe 37T

incubator)s}3L, 0.5% formaldehyde/1% calcium
chloride® A% & acetic acid/ ethanol=

neutral redE oW 540 mollA FEEE F
et A £4L d=T(1.6% DMSO # &
)9 NRUE 100%2 3lo] Addel zte= %
71t ew, Axe AdEd FFEY IAA
Arol| 4] ECsoleffective concentration 50%) ks Al
Abstdch.

Eddol 84 3 it R

essential oil, absolute®} oleoresing DMSOel
o] gl ALl on], tdZT(negative control)
S DMSOTHE  Agsict. AEE FEe
Salmonella TA 98 FF2A 5 F3rd T
HA FAARE A Edsidel. F59] AL
9] Maron and Ames(1983)¢] ¥iHoll F3lo] A
Askd s, F wioked 1 mLell DMSO 90 ul & 7}
sto} HAAA ol Htslw Agslglon, A4
sprague-dawley(S.D.) #13 7+l S-9 mixture$}
cofactor-1%  Z}7t Molecular Toxicol Inc.9}
WAKO Pure Chem Inc. AEE A-8319t).
Eode] 4 HAL AF3 top agar 100
mLell 1 mM histidin/biotin solution 10 mL-& 7}
sho] A TP F 1 mLy ATl Hslx
DMSOoN ¢ 7+ FZE3 g FA A=y
(1 x 10° cell/mL) 2+ 0.1 mi®t S-9 Mixture 50
uLE 7fstol oF 327 A& Egeiqich. o] EjFY
& Vogel-Bonner agar plated] LA =2}
ch. Top agar’} Z2™ petri dishE HF 1A
37T, 48A17 wilokgt & A4 H FEde] A
2 5 Aol a7 vlasglel. S-9 mixture
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A g il Adagle] H4 3k 7| FollAl plate
F EAEAe] A= v "AA FkEde
o FAHeE A w3 Ve AT
(background lawn)o| $§oIAAY GlolFES o F
2 EAEQHe] A vt SA=T vl o
As] FaslHe u FFAel vk st

JElE1 53

ZI2XX =& : Donnelly et al.(1974)8] ¥y
TAstl AASA F, AlF 200 g9 34
FHAGS.DIE vlHAAIZ & B 295 Aot =4
297 tracheaE H &3}, dchboz 7| gz
+ % 1 m7ALE At 5-T09] ring 249
7| Ez2AE Fulste] HaHE Al g
I ALY u7tx] 255 25TE YRS A
skqict.

<o
=
2

—

Bz =
ALgstlet. FRet ER  essential oil,
absolute B! oleoresin F&5-& DMSO9]| ol
MAF 50 pgo]l E0171=F microsyringeS o] &
slo] gufjoll F]Jell o, FHGEe] 13%7) =
=5 237 o3 @E dasich gulad
718 4L A53hE FAAXZ 307099 gl
& dALsla o4& A d7)1E gas washing bottle
£ ol&3le AElAArE TG olw HA
gulle] Alg AHe Zx Fee 960 = 10 mg,
27 FHLL 40 + 5% slgon, gule A4
¥ CORESTA %Foll wel & puffd §d
A7k 2z, FYHIF= 35 mLE s FAF
1+ 13 $949 602 sgich

MPMEAIZE S : 3 A9 715239 ring

£ petri disholl 712 $JollA] TAS Pulad
7144 1.5 mLoll ¥ ¥, TV monitor} 22l
=& du] 7 (inverted microscope) & A X-2-%
#2353 Donnelly et al.(1974)2] 2ol we}
&0l ’E w7A Aele AE EFsln
© 22 3 3 F9 el diste] 7
o x|, AVIEH T £AE vpte] 7P A
12-163] vHE- A3}t

o o lr

!
Ao {u

1=

lo

)

ofl
el

¥ 4eBy 4%

A U Dy

HEAX XEIAE A&

Al carotenoid $HEHEF} retinoid 3¢HE, ubiquiol-
10, a-tocopherol & =914 <kFov} A4 EF
Eolle HEE d3EAe] dfEe] 3=,
ol Hdd YASAY o v FFsln
o Az Al FATAL Aol A Q&
T3 9lrh(Stanner et al., 2004). %ol 3FA3}HA)
7} FAER Qe olfE o]E EAo] A W
of| A A A7}t g Foll WA= free radical
EE AASNAY HA3AA 9 AsEES A
g AAlsle olzgt AR} AL FFH
o7 A% g uekE odAE Zloz JlElz 9]
7] wEo]cH(Whiteside et al., 2004). wte}A] &4k
AL vlELd, 544 g AEAsE A4
At AAFA o2 vro]l EAsledch gubd o
2 A3 Aol a4 XA o
AGAde Z2AstE  Fe''/ascobate systemeo|t}
AAPHS} 72 free radical generatorZ o] &3l=
in vitro assay7} AE% 3 gt A A sourceR A
A A 79 microsome’} free radical
generator24] AAPHE AR83l= systemoll 3§
o} E3EZollA] F23) essential oil, absolute T
oleoresin® Z}Z} 50 pg Hlsled wjEAH A
3 AALALE FAE AFdes Fig. 149
2ot gt Fekfold nlEALZ xAzAs}
AALA L essential oilsollA 22 67.3 + 20.7%
¢} 58.1 + 19.3%% 38-9] essential oilo] Z3ES
Hep AR A o] & gkl
OleoresinollAl& 22 FEolA 71 Ekfrt
FAMeE Fogt A AAEAE el
AHp<0.01). 22t &2k ZE3FF2] absoluteol]
A e 50 pg HelsEold AAzAst A AEA o
79 vehA  okskd

SAF XEDHME AREY

AFEEe] 344 AARAE JAZA L A
A sourceZA A4 2F 7+& Agsto] Fe''-
ADP/NADPH system¥} 22 in vitro assay’} ¥
HEH o 2 o] g5 3 ¢}, Fig. 2= Fe''-ADP/
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Fig. 1. In vitro inhibitory activities of nonenzymatic lipid peroxidation by essential
oil, absolute and oleoresin extracted from E. ciliata and E. splendens.
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Fig. 2. In vitro inhibitory activities of enzymatic lipid peroxidation by essential oil,
absolute and oleoresin extracted from E. ciliata and E. splendens.
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4

hsh 296 FIAR Al 2A

A

NADPH systemoll #-f-9F ZE3EFollA F23t
essential oil, absolute ¥ oleoresing 27 50 g
Helstel mAd A} AAEARE SHI
Z3}olr}, Essential oil?] ¢ A3 oA

Aol %
22.58

FRol 3ol 2 14.28 + 2.38%9)

+O2BA%E EFRVE FREG g
(p<0.05).

Oleoresin®] 7-9-= gkG-9} ZL3FG-o])4])

27 65.93 £ 0.01%2F 40.73 + 6.04%E v &4
AATHAT AARY At o] 2wl it

wm3Eo

YT

Bl A Jebdeip<0.05). o 2

9.9l absoluteol] = ZFz+ 27.93 + 2.43%2} 24.
+ 2.99%2 AR Hglen, g9t %2—’50
Zrlle T2l Zol & Holx] ok

ASits ANIEs

AAFASE H z2F oA FA dolverl
incubation systemWellA A 2] sourceZ A &9
¥ 2HE] ZAg homogenated o] &-3lo] S-S}

ZEE O
kg

INHIB IT ION %

ol 4] 3%3} essential 011 absolute 9

100 r

E.ciliata E. s lendens E.ciliata

Essential oil

Fig. 3. In vitro inhibitory. activities of autooxidative lipid peroxidation by essential oil
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40L
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0rF
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N e B

oleoresing 27 50 ug Helsln AE4H3E o A
A4S AR AdE Fig. 39 2ol k49 &
ol A X}E*k‘l]' 2| #A L essential oilol 4]
ZF 16.36 + 4.24%°F 40.54 + 1.12% 2 H4F A
AL AAEL AR AT o] FUT FE
LSkG7) 52l =9vH(p<0.01). Absolute
v FH B Asas JAgAL
6.52 = 0.09%<F 1.03 + 0.06%E BF Y42
AGAE Jepl oy dqrt 2gkg 2o 7
504 =A Yeld e (p<0.01). Oleoresinel
el TR AEAE ARGl 2t

+ 0.50%2} 93.07 + 2.59%E A velyke
T ILE Zholl FEldt XolE HelA| gksk

N
=~

™ ol

N

r{r

_L@_%:rlo_\i.l}ll&émﬁ.l
O
Lo

..1

HZ=M @}
Neutral red uptake testi}¥-& o|83lo] HETFg
BALB/c 3T3& A-8sle] 3kf-9l H3Ffola]

%3t essential oil, absolute B oleoresing X 2]%
of AAg AEEA AlY A3E Fig. 49 2t

E. sp lendens £.ciliata £. sp lendens

Absolute Oleoresin

’

absolute and oleoresin extracted from E. ciliata and E. splendens.
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=
o
5 60t
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Fig. 4. Comparative cytotoxicities of essential oil, absolute and oleoresin extracted
from E. ciliata and E. splendens against BALB/c 3T3.
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Fash 2Re 37

dlzet H2FE vlaste] AE 50% AHE F
25 ARG Ad et E3H32] essential oil
qMAE =R HlsdE i AESAe] vl
=& Ao velon, Akl ECs 3k
< ¢f 233 w/ml, EFF 464 py/mlolct.
Absolute®] 71§ TsEoA ATEAe] Ugto
o], ECs 32 3% 341.0 pe/ml, Z3FF 681.7 ug
/mLE Jent A AEEAe] ¢ldch v
Oleoresine -9 Z-Fo ECn e 22
17.2 pg/mL, 17.6 pg/mLel o™, 1% gl A)
A|ZEA o] v]Z2A 2 AR eyt

S0l RS AN
FF2A Salmonella typhimurium TA98S A-8-3}
g9 HEFolA FEY essential oil,

1482 Aelgd A3

absolute ¥ oleoresing X elslo] Fodwie] fu
A& AA" A Table 13 Zrk A& 4l
£o9) DMSORHE ¥ SANETS S-mixture
X2t Azl Al 2 plated HHEAH] T2
Y F= 15 + 59 42 + 3010tk S-9 mixtureS *
sl &3 A uekERIel 4-npitroquinoline-
l-oxideS el FAUNZTY plated E7EA
wo] Z2Y i 465 + 36013101, S-9 mixture
£ AHelsta EA wd-EAQl 2-aminoanthrene
% A2g FAANZTY plated HHEAH] F

essential oil, absolute$} oleoresing plated 100,
250, 5007} 1000 pg/mL > 2lspdA] S-9 mixture
£ AL wt HelslA gk Wl BF plate
% BAEqe]l Zuu Fold SAUzTl 1]

Table 1. Mutagenicity in the TA 98 strain induced by of essential oil, absolute and oleoresin extracted

from E. ciliata and E. splendens

Rev./plate
Species Sample S9 mix
100 pg 250 ug 500 pg 1000 pg
DMSO - 155
DMSO + 42+3
Control
4-nitroguinoline - 465+36
2-aminoanthrene + 88851
il - 20+5 21+2 103+21 -
Essential of + 29+8 30+2 2846 34+11
Absol - 19+4 19+3 22+10 13+2
il solute
E. ciliata . " 3416 37:8 45+4 39+1
- 22+1 2416 251 20+1
Oleoresin
+ 3416 3718 2814 306
- 1743 181 96+19 -
Essential oil
+ 37+4 321 77+15 819
' - 181 23] 22+10 1342
E. splendens  Absolute
+ 38+4 35+6 45+4 391
- 2244 21+1 21+1 2512
Oleoresin
+ 301 3245 37+4 27+4
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Fogt HolE HolA okgtrl. e} ket
32 9] essential oilol]A] plateol] 500 gl Al
-9 mixtureZ X 2)3}A] &S u) B EoAuo]
F2Y v izl v felshA —«;7}’1“
th % plateol] 1000 pgHle] Aol A

D W %

t

O

velta ddck. wEbAl Rt zaok%ﬂ
absolute®} oleoresin® I EEAE Z9lHio|
A dAdol Jehtz) @gkont} essential
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Table 2. The change of the ciliostasis time
with the addition of essential oil, absolute and
oleoresin of E. cilinta and E. splendens in
cigarettes :

Ciliostasis time(sec)

Flavor
E. ciliata E. splendens
Control 624+ 98 624+ 98
Essential oil 652115 676+146
Absolute 614+109 637+120
Oleoresin 698+ 99 687+103
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