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Abstract Constituents of the essential oil (EO)s and hydrosol of
rosemary (Rosmarinus officinalis L.) and lavender (Lavandula
angustifolia Mill.) were analyzed by gas chromatography-mass
spectrometry (GC-MS). The identified major constituents were o.-
pinene (40.96%), camphor (34.44%), verbenone (45.31%), and
camphor (67.04%) in rosemary EO, lavender EO, rosemary
hydrosol, and lavender hydrosol, respectively. The antioxidant
activity of EO and hydrosol extracted from rosemary and lavender
were evaluated. Both EO showed di(phenyl)-(2,4,6-trinitrophenyl)
iminoazanium (DPPH) and 2,2'-azino-bis(3-ethylbenzthiazoline-
6-sulphonic acid) free radical scavenging activities as well as Fe*"
ion chelating activity but no alkyl radical scavenging activity.
Rosemary EO showed higher DPPH radical scavenging activity
than lavender, whereas lavender EO showed higher Fe** ion
chelating activity. Both rosemary and lavender hydrosols showed
alkyl radical scavenging activity, but only lavender hydrosol
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showed an activity on Fe*" chelating assay. Both rosemary and
lavender hydrosols also protected the dermal fibroblast and the
HaCaT keratinocytes against H,O,-induced cytotoxicity.

Keywords antioxidant activity - essential Oil - hydrosol -
lavender - rosemary
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J)E Lamiaceae@}ol] <31, AAANA d2] A= ATt

=3 AZaAelN 2419 ste] B 918 AR o] of
gun], Qs BHE 7K 202 BT o] SItk(Femander

%, 2005; Biljana 5, 2007; Adel 5, 2011). &3k zhdlt
(Lavandula angustifolia Mill.)= Lamiaceae 2] 2] EZA],
25-30 Fol G ofxzel7lel oprlel, AFa AHel HHUL
™ (Piccaglia 5, 1993), gt dhilsl &5-8 7IKIcka g4
T}(Marulanda 5, 2007; Lu 5, 2010; Monica 5 2013). ©]
23 of2n} AEZHE FES oM o] o] A
< "2, AzFdHad, vy, e Esy fd 2as
wol=A FHEEoltk(Shin 5, 2012). 3k olZn} oA
2 733 FAFEs 7 oW (Reichling 5, 2009), T4
3 A ES AAT] TN wshiR] B I AAe] g
7L ATHKim &, 2011).
ojx9 B Z=ulg]e} 2hlt|e] ksl Edto] gk AT
oln] & lgfo] wom, o] F /X FH i Y
Faksl 9% ¥wd dF T3 JYPHL Jdo1(Alfreda
and Takayuky, 2007; Shin &, 2012), o4ld o FE344
Z dEE FakEQl slo|=2ZF (hydrosol)oll Theh A= o}
2] wgEith mEA B Aol e AFA 2=elE]e) gl
2RE] 53 oA 2 FEIE T Y Sol=EF
gk st &% TS EAEL, GC/MSE Fste] A
1=]

y

ot lo & A

ki oft e

o qr

4

Az * By

AR, AFE AAE T AT Fyelutapm s g7l
Al ALkt 2=w12)(Rosmarinus officinalis)2t 2T (Lavandula
angustifolia)®] 2719 A& 2012 2] AFHs A% =
ARE-SITE ESE E A2FES Sigma Chemical (USA)%}
Invitrogen Gibco (USA)IA +Y3ted ARE-319 T}

FE2E A= P, 100g2] AEE Clevengerd HAE ©|83}
of A7 R 757 FRHOE oKE 23 sloj=RER
g e & 20°Ce] B, ARk 3]E oA
Qo] e mxrle] ol 2o] 2.15%, i g
Qe 1386%e] &S Uerlon, ojn) slolEEe S5
= A AE g 7l & 5719 FE 3lERITh

714 A2rEaHY - AFEY (GC-MS). 7|AAZrE T 2
232 Shimadzu GC-MS (Model QP-2010, Shimadzu Co., Japan)
S ARME-3FSH(electron impact, ionization voltage 70 eV). GC
column (30m length, 0.25 mm inner diameter, 0.25 um film
thickness)2 2= Rix-SMSE ARS3ISIEE. QE2E=E 40°Co)A
2RZF WE F 2000C7HA] 3°C/min $E2 53 v SR
HEL, T 250°C7HA] 5°C/min $52 53les 44313
ot b s1EEe] FAAA FH WILEY72 NIST library
datacl] eJalf A4t

AxE B4 2. AxF= I5AEFA Fibroblast?} HaCaT2
AREEIe | ZF2) 10% fetal bovine serum”t %718l Dulbecco’s
Modified Eagle Medium, RPMI1640 HjXS AM&-3139T}. 37°C,
5% CO, incubatorollx] 2-3Y 7HH oz At vjF sPAA AL
31Tt H000 93t ASkAEf s JA| &= MTT-assayS ©|
&3fo] 27431921, Hansen'5(1989)2] WH-S WE sl gl
St MEEL ZH2F 96 well plated] welld 1x10° cell/mL

4 to to

9] ko2 190 uly EF3}ed, 37°C, 5% CO, incubatorolA]
16717 &<t & v sislth. FEE5S 244 =88 5L
A st A7 3 H,0.= Fibroblast?} HaCaT Al X5l
SEEE A F ASAEH RS filo] ofF AlEe] AE
48 27935t} Fibroblast?} HaCaT AEZS] AJEE0] 55-65%
o] =gd £ ' H,0,9 FEE ZAASL 140, 180 M &
w2 s 4N7 59 AT MiAE Ao, MTT
Aok mgmLye Helsle] 4Nz T, TAl MK dojulx
150 pL DMSO°l =4 570 nmollX S2=2 =48t 5%
= =4 Al microplate reader (Tecan, Austria)s A}&-3}SIT].

Radical £2A% 4. di(phenyl)-(2,4,6-trinitrophenyl)iminoazanium
(DPPH) 2Ht]Z 4752 Cavin 5(1998)2] WHS WEsl] =
Akt dgkgol 834171 200 uM, DPPH 160 uLe} =8
B T AR 40 pLE A2 F AR St AeelA st gl
WS- AZL F 517 nmollN FRES 2en PuRTeR
= catheching ATt Alkyl 2tz 4752 Hiramoto 5
(1993)¢] Wil wel =Askith 20 ule] PBS, 40 mM
AAPH, 40mM 4-POBN} s=® AEE =2 37tste
37°C & oA 3087 vHEAIZ] U capillary tube®
7 ESR spectrometer2 =733t &4 27L& central field
3475 G, modulation frequency 100 kHz, modulation amplitude
2G microwave power 10mW, gain 6.3x10°, temperature
298 KT} 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid)
(ABTS) assay "2 7|80 Hargl WHe wysie] AAIge
HRe 5, 1999), FAHUZLSZ = catheching A& Th
ABTS 892 7mM ABTSS} 245mM K,$,045 4191 164]
ZF <9t —4°C Aol HA3fe] ]S oM, optical density
7ol 0.700+0.00591 =23 PBS(pH 7.4)= 3|A8ict. 74
o ABTS €3} AlE5 7H} 100, 900 ¥ Egsto] 2ol
A 1087E WEAIRL 5 734 ol SRS SHP o o
tocopherole YANZFo 2 A3} TH Fe®' ion chelating
activity®] 24L Oyaizu (1986) 52 WS sl =43}
ATk A& 250ulo] 2mM FeCl, 5uLE 73k &, 5mM
ferrozine 10 uLE ¥olA 108 59+ A2olr wkEAZT)
$EL ESR spectrometer (Jeol Co. Ltd., Japan)E ©]-&3}]
562mmollY =S E93or, YAUNETOZ = Ethylene-
diaminetetraacetic acidg ARS-ITh 2|7 AT oo} 7

= el thdste] ALtslsint.

o A% (%)
=([control SF=—sample -4 ]/control T4 )x100%

23 2 23

Radical £A% 84. DPPHEIHZ &ATL oAl 2ol F
ol &3S Jeplglon slo|=2Foie 1 &ido] YEr
U] okodtt, 2x2ulE] oAl edo] A9 A FHed =
E F=o4(50, 100, 200, 400 mg/mL) F= o|&#<¢l )
27152733, 47.73, 72.80, 91.33%)S YEFHOH(Fig. 1A),
TUS FEE FHrie iy oAl 2del fuZ AAT
(14.53, 24.53, 42.80, 64.67%)2C} =2 A7 &S Yepfiol
thFig. 1B). T alkyl Bz 2752 ZAfoE, 484 2
de] )z 47 S A FFEA GRo slol=EE
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Fig. 1 DPPH radical scavenging activity of the herb essential oils. (A)
Rosemary essential oil, (B) Lavender essential oil. Catechin (12.5 pg/
mL) was used as positive control. The data were expressed as the SD +
(n=3).

oA & o] YeldS BRI 22ule] Slo|lEaEe] 4
2100, 200, 400 mg/mL FEolA 49.82, 64.74, 83.00%2]
alkyl 242 &7 2445 YERIISH (Fig. 24), 22 5%
2HiY slo|=R2Zo = 1246, 30.70, 68.27%2] B]Z 27
55 YeERATHFig. 2B). ABTS izl tisix, 2=vly] o
AE 99 5 10, 20 mg/mL FEIA 592, 18.92, 22.71%
o] &7 FAL Yo (Fig. 3A), i oad odx 2
zulg] oA od3} vsgk 48 YERdtkFig. 3B). Fe*'
ion Zdloly o] -, oA oUd} Fol=gE BF &
A4S Vet 22l ol ede 5, 10, 20, 40 mg/mL
EwolA zZHzb 7.89, 3047, 43.70, 75.97%2] ZH ol &%S
Uehd BHE(Fig. 4A), 2hiE oAl oo AL ¢ vre &
91 03125, 0.625, 125, 25mgmL E=olA ZHzt 26.94,
4771, 83.52%°] &S JERITHFig. 4B). ¥, 2=ulE] 3t
O|EZEL Fe¥' ion ZY0)W &5 o] AR duS
u, 2hly slel=2 28 125, 250, 500, 1,000 mg/mL =0l
4020, 1.57, 30.84, 59.81%2 24& el thFig. 40).
Woo 52(2010a) FH2JellA & 22uE] oAd oY 31
Aol ksl @8 SAS A, AEERE 48-96.0%2 AA
gk ztolE YepATi Bk ub ok o] el AMEE =
zulg] oA 99U DPPH Uz A2AZAHT Woo 5
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Fig. 2 Alkyl radical scavenging activity of the herb hydrosols. (A)
Rosemary hydrosol, (B) Lavender hydrosol. Catechin (12.5 pg/mL) was
used as positive control. The data were expressed as the SD + (#=3).

(2010a)0] e Ar= ¥ 2=rly] oid ool xS
Hlwsh Az, 593 F@2 o] A=l sl °F 6.83%°] DPPH
iz 27155 Uehlo] 5.99%9] 4S8 vepd Tk 2
znjg] oAl A3} 7.96%< A4S B FHUA| 2k gk
3} GAo] fAlet Aoz FRIFUTE HESE 2 Aol ARS-gH
it oA 9ol DPPH A2A%S Woo 5(2010by0] HaL
g 3279] 2y oAd oo A v A}, 91
gde]ol Ake] 326%9 H|SEE A4S BT ofjAld Y3}
= xFoz slol=2Fe] kel g5l Uidt Rius 7
o] FA] o HlwE & F flou, oA oddM= Rl
A Sk alkyl Bz AAFe] 2=ule], 2y slo|l==
E ABAA ERIFGeH, T ol 24} gEo 2y &
o|=2Zd 9]& Fe?* ion Zo|® AL A=)

I8 AEFA L FAkE A, mH A EF2Q fibroblast2}
HaCaT M2ze] ofdld o3}, slol=2&8 A 3 & H,0,
& APl ABIAEHAE FIATE 0]8 Ak S5
1At Fibroblastllx] 22rle]e} el ofAd 29 (62.5
pg/mLyS A Ao gn ASREF AR Qsle] 63.80%E 7+
28k AE BEES 22 70.05%, 74.90%E 3EAACH &
O|EEZ(5mgmL)S A AE ALole 81.17%2 89.01%7}
A A EAYEE0] Z718I0THFig. 5A). T3 HaCaTolM e 43}
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Fig. 3 ABTS radical scavenging activity of the essential oils. (A)
Rosemary essential oil, (B) Lavender essential oil. a-Tocopherol
(200 uM) was used as positive control. The data were expressed as the
SD =+ (#=3).
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Fig. 4 Fe** ion chelating activity of the essential oils and the hydrosols.
(A) Rosemary essential oil, (B) Lavender essential oil, (C) Lavender
hydrosol. EDTA (50 uM) was used as positive control. The data were
expressed as the SD + (n=3).

UA2H35.32%) 0= WA YEIETE 1 TS 2= camphene
(5.4%), 2-B-pinene (4.49%), L-limonene (4.05%), endo-borneol
(2.37%), trans-caryophyllene (2.04%), B-myrcene (1.97%), linalool
(1.49%), camphor (1.46%) 5 «o= =] ATt w3t
AT gy oAld e dolHe e AE# Lol Aoy gk
2240l 40.93%, 44.24%% = Z=ASK= linalyl acetate”} <=
ABIA] RO (Woo 5, 2010), AFAF 2=nmlg] oald oo
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Fig. 5 Protective effects of essential oils and hydrosols on H,O,-induced
cytotoxicity. (A) Dermal fibroblast cells were treated for 1h with
indicated samples and then incubated with 140 uM of H,0, for 4 h, (B)
HaCaT cells were treated for 1h with indicated samples and then
incubated with 180 uM of H,O, for 4 h. RE: Rosemary essential oil (62.5
pg/mL), LE: Lavender essential oil (62.5 pg/mL), RH: Rosemary
hydrosol (5 mg/mL), LH: Lavender hydrosol (5 mg/mL). TCP: a-
Tocopherol (200 uM) was used as positive control. The data were
expressed as the SD + (n=3).

oM mEo R E4) 1A camphor’l 34.44%E 71 =4 YEh
Wk 2 T2 2%= 1,8-<cineole (21.31%), o-fenchone (13.22%),
linalool (3.78%), o-pinene (3.73%), eremophilene (3.59%),
L-limonene (3.3%) camphene (3.22%), 2-B-pinene (1.58%) &
o] &0 FHEo] AUTh AFAF Z2=ulE] SolERE=
verbenone (45.31%), 1,8-cineole (28.57%), endo-borneol
(8.77%), camphor (5.57%), 3-cyclohexene-1-methanol (4.95%),
4-terpineol (3.46%), linallool (3.37%) S°] =l UATH
ATt 2 Slo|=2F A= camphorZt 67.04%% -
o] 7F4 A Yelen, bicyclo[2.2.1]heptan-2-one (16.16%),
1,8-cineole (13.48%), linalool (3.31%) T°] =& T3S et
Wk AT oAld 2 slolerE: mEdl] ok EAjske
linalool#} 1,8-cineoleS H,0,0l 2]3F A3}AEH S oA st
= Bt den, 2=ulg] oAld U] B-myrcened F
TR 320X AbStAE- AE RSP, y-terpinene, terpinolene,
geraniok> ¥ UL &A S vepdte 27t Stk
(Ruberto and Baratta, 2000; Sait and Ahmet, 2000; Osman

Table 1 Composition of essential oils and hydrosols from Jeju rosemary
(Rosmarinus officinalis 1) and lavender (Lavandula angustifolia Mill.)

b Area %

Name KT REY» LEY RHY LHY
Tricyclene 10268 0.23
o-Thujene 10.544 0.37
o-Pinene 10.853 4096 3.73
Camphene 11.488 5.4 322
Butylbenzene 11.78  0.87
f-Phellandrene 12.71 0.51
Sabinene 12.727  0.15
2-B3-Pinene 12.837 4.49 1.58
B-Myrcene 13.642 197  0.68
L-Phellandrene 14226 0.34
o-Terpinene 14.84  0.79
p-Cymene 15247 1.05 046
L-Limonene 15452 4.05 33
1,8-Cineole 15564 213 2131 2857 1349
y-Terpinene 16991 14
trans Sabinene hydrate 17.412  0.14
o-Terpinolene 18.489 0.93
(+)-Fenchone 18.734 13.22
trans Sabinene hydrate 19 0.05
Linalool 19.106 149 378 337 331
Filifolone 19.289 0.16
Bicyclo[2.2.1]heptan-2-one  20.108 16.16
chrysanthenone 20.359 1.04
Verbenol 21.177 0.1
Camphor 21302 146 3444 557 67.04
Pinocamphone 22.14  0.06
Pinocarvone 22258 0.15
(-)-Borneol 22405 237 8.77
L-a-Terpineol 22.584 0.77
Iso-pinocamphone 22.824 0.42
4-Terpineol 22976 059 1.03  3.46
Cuminol 23.525 0.61
D-a-Terpineol 23.655 0.75 1.05
Myrtenol 23966 0.13  0.65
(cyclohex-3-enyl)methanol ~ 24.294 4.95
Bicyclo[3.1.1]heptane 24303 0.19
Verbenone 24572 1.27 4531
B-Citronellol 25.537 0.11
trans-Geraniol 26.799 1.22
Citral 27.581 0.09
(-)-bornyl acetate 28.291 1.28
a-Fenchyl acetate 28.298 0.92
Myrteyl acetate 30.163 0.84
Geranyl acetate 32.773  0.18
trans-Caryophyllene 34398 2.04
o-Humulene 35882 0.26
Eremophilene 37.441 3.59
ar-Curcumene 38.02 0.37
4-Cadinene 38.868 0.94
cis-a-Copaene-8-ol 40.511 0.52
(-)-Caryophyllene oxide 41347 0.15
Veridiflorol 41.736 0.55
y-1-cadinene aldehyde 51.2 0.91
N.I? 55.593 1.02

DRetention time, ?Relative peak area percentage (peak area relative to
the total peak area %), PRosemary essential oil, YLavender essential
oil, ¥Rosemary hydrosol, ®Lavender hydrosol, "Not identified
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S, 2011). whEpA] A 22e,

502 shiEo] e ket RS 7+ oAl
=2F R Ye JE-5]
71918+ Aoz AlEHT).

Ho
o,
o
Mo
il

z 5

AFEAA Ak 220l (Rosmarinus officinalis L.)S} 2l
U (Lavandula angustifolia Mill.) ¥ Z2] 31 oid odz}
slo|l=2E RS GC-MSE 4313tk 22ulg] o4l o
o= a-pinene (40.96%)°] ko] 7P Ekom, 2Rl 9
Ad 2dolE camphor (34.44%)7} 714 &t 2=nly] §)
o|=ZZ= verbenone®] (45.31%) 7 =A Vel oH, 2
Hit] Sfo]|=2Fo| A= camphor (67.04%)2 7 =4 UERE
o =gk 2zehE|el gl oAl et stol=2Ee] it
st 855 A58 2 23 F /Y A8 oY BF
DPPH, ABTS 2tz 2A%3, Fe** ion Zeold &4&
Bl alkyl 275 Al e bA] 34th. DPPH 2H|Z
2A%E 22ulE] Al edo] ZHiY A edETE -
¢ WA, Fe’* ion o]y A= 2l i oY
o] m=mlg] oA QET} T Yt Exnle], 2hir]
slo|=E2Z R alkyl #HHZ 2AGE el o, 2 &)
ojEZERto] Fe¥' ion &75S HERILE 53] H000 <ls]
5% Fibroblast?} HaCaTollxe] MEZA AdoA slo|=z
Zo] oAl edrT}) P AEAPE JAIFS YERATH

Keywords zhilt] - 2=nlz] - oA 24 - Sfo]=g2Z -

Frst 2%

WA 2 B ATE AR, SN EAEY, AT EAA A
EAYA AR AP0 FYE FAAAY A= SYARIS] ArAn

.
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