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R ok B AT ey FEE BaFEE] s AR 24 9 tyrosinase A3 &Il 5 ARS8t
A}, FEE2| free radical (1.1-diphenyl-2- plcrylhydrazyl, DPPH) &A% (FSCs) & R aFEE] ethyl acetate
(595 ug/mL) AllA 7H3 2 G4 Ve T, B3 luminol-0)EA 3EPE S 0] 88 Fe't-EDTA/H,O. Al oA
"g J¥ &2k (reactive oxygen species, ROS)Oﬂ g3t gy FE5E9 Sk HaFEE2| ethyl acetate

T8(1.45 ug/mL) A 718 & 2438 JeRRith ey 25T daFE 5ol st rose-bengal® S AMF
APTe] Fgdol digt oA gdE S8, 55 IEAA ~ 50 pug/mL)OE AERS 35 YERGIH
Tyrosinase®] & A&l &IHICs) &= 2y %E—J ethyl acetate T8 3} WaFE59] ethyl acetate F&o] z}z}
144.80 ug/mL, 122.40 pug/mL o2 YElST) eHle] 55  ethyl acetate =87 & FZE 2] ethyl acetate 8>
TLCAM ¥&22 3719 vz £ o™, HPLC (340 nm) °|A = ethyl acetate #33} W7 %52 ethyl acetate
Eo] 747} 3, 27N & vERstE Zh2he) EEU}EJEHJ']ET}H ethyl acetate ¥ 3} D& FZE9] ethyl acetate L]

m{n

M FEH O rosmarinic acid7} FIE L) o4de] A gy FEE 9@ LEFEEE] '0, T U ROSE
2FA7IAY 2718k, ROSell tl@ate] Alu2 Eiﬂoi"ﬁ AAA, 53] B A2ldel =i E j]—roﬂlﬂ 3Aaksh
AZA BT 5 Qe AAfSIE 78| EE gy FEE MEgFEEo AR 4l deks Bdogn ug &
of AfelFe &Rl olE B3 &8 TS EIET

Abstract: In this study, the antioxidative effects, inhibitory effects on tyrosinase, and component of non-fermented
and fermented Lavandula angustifolia extracts were investigated. The ethyl acetate fraction of fermented extract
(5.95 ug/mL) showed the most prominent the free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) scavenging
activity (FSCsy). Reactive oxygen species (ROS) scavenging activities (OSCsy) of L. angustifolia extracts on ROS
generated in Fe" -EDTA/H,0, system were investigated using the luminol-dependent chemiluminescence assay. The
ethyl acetate fraction of fermented extract (1.45 ug/mL) showed the most prominent ROS scavenging activity. The
protective effects of extract/fractions of L. angustifolia on the rose-bengal sensitized photohemolysis of human
erythrocytes were investigated. The L. angustifolia extracts suppressed photohemolysis in a concentration dependent
manner (1 ~ 50 ug/mL). The inhibitory effect of L. angustifolia extracts on tyrosinase was investigated to assess
their whitening efficacy. Inhibitory effects (ICsp) on tyrosinase were determined with ethyl acetate fraction of L.
angustifolia extract (144.80 ug/mlL) and ethyl acetate fraction of fermented extract (12240 ug/mL). Fractions of
ethyl acetate and fermented extracts showed both 3 band in TLC and 3 peaks, 2 peaks in HPLC (340 nm),
respectively. In each chromatography, fractions of ethyl acetate both from non-fermented and fermented L. angusfifolia
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have rosmarinic acid in common. These results indicate that the component and content of non-fermented and fer-

mented extracts of L. angustifolia are different. Both of the extract of L. angustifolia can be used as an antioxidant.

Keywords: Lavandula angustifolia, antioxidative activity, fermented, rosmarinic acid, cosmetics
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&2k (reactive oxygen species, ROS) O %
FAbsHA &S WA HH 950 a4% 9 njE
Faksl Whojddo] QElEAl HTH 2], @Ak Fol
Hkg/gel wg- & 10, ¥ - OHE HIZ3ke] 0.,
-, RO -, ROOH % HOCI s& 23t
[34]. ol 2olvA] JARA, F53g 2 2 714
HARRES 288k tekst s AXA HAE Y X
2 oA AAd=E = git5]. o] FellA '0, @ - OHE
| A T Jes ke Ao 4y
ATt olF ROSE I @dAkshA] 5o, A4 wAks)
HHE-o] JHA], @z ] Absh DNAS] Abs) A3z 4
Q1 FeH, slob Al T2 AFEE T 9 v gA Rl
WA oet FEAY, depd A Y Foll Fhod
St 5 HF-3kE 7HSAIZITH6-9].

At I A QlojA] A, el 1 DNA 5 A
A g o] Akl ek ol el UVA (320 ~ 380
nm) 2|4 AlZAPEOIY F-AxF A stel = A
o] 3= FOR J|EHal vk Feple 9y A
9358 mEYAS o]F= A7 T 7Y B2 Aol
wjitol] Febdle] A el 28-S 93t 9
FollA #alo] Har ek ARk 9] Alfrobal el 4] 10,
S H]E 3 ROS7} matrix metalloproteinases (MMPs) €]
WS A 7H, UVARE 5% MMP-1 (collagen-
ase) 9 AL 'O0l WA F drhe RuE Qo
[10-14]. T3 Al v BS F9ska Qe v &
| 2], 53] squalene A2 (E3] UVA) 2 A A
32 FZAoln, UVA ZAbel] 9 &l squalene mono-
hydroperoxide (SqmOOH)”7} A/dgo] HiE Qlt}
Squalened '0,9] F& AR ¥H ZpAF o] FAts)

o ol o

32
= A

o gkebdEetel A, Al 35 Al 2 %, 2009

2347171 918 HE s ekl 2yt 21-25].

e} O (Lavandula angustifolia) = QAR 7} 2] 5=3) <1
Aol E wEVL 3 TRE, YN oR Aok el
G2 defA] gk gy o4 AEd o=z 9 2 Al
, R 2 A debegfol 9l g, S50l 4l
ol WIzke 0w ARgEo] gitp2627]. =Y =
ZE32< mushroom tyrosinase®l| tist A3l &4 7+
[28], ol¥hE FEES A BAEE Ak 2
7F oltkar BaEo] It 29]. 2 /S 2= linalool,
linalyl acetate, ladanein, apigenin, apigenin-7-O-45

p
‘
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D R OX o)
N

-glucoside, luteolin, luteolin-7-O- 8 -glucoside, 5,4'-di-
hydroxy flavonoid-7-0O- 8 -pyranglycuronate buthyl es-
ter 7} -] vk & QT 29-311. ©] & rosmar-
inic acid, hydroxycinnamic acid, 1,8-cineole 5= L. an-
gustifolia®l B3}t @3tel] Zlojgittar BarEe] It 32].
Jeu ey FEER BEaFEES o8 I =
3} 9ol Zlo] Fefshs BAdAkR 007 FF Al
EEAe] st Faksld Be ZAgolu 7+ ROS
(H:02, Oy "7, - OH %) 7} A== AlellA9 o]+ ROS
of thst FFAkssoll #SE A= oFbF Hof QA
JEar 3 gpinFEEeA Bart vXe 4% =
diolu $F Wstel] tisiA = obx A5t w7t glok
webA s AR EA AREStL Sl ehlEE M]lst
Y FEE $aFE=(52 +9) 5 Axsta
o5 FEE(ZL 239 10,08 FEE AEE
)3t B 523} free radical 27484, Fe''-EDTA/
H:0, Al A3¥ /33 e digt F3datsls, ty-
rosinase &4 Aall &3, AN FF YA T o
S Sl elastase B4 A3 adE 5
A oY FEE HaFEEY A=
rosmarinic acid® ¥ 3+ H=A 3EES sl 2
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2.1. 7171 & Alek

UV-visible spectrophotometeri= Varian (Australia)
9] Cary 50, 48 F&deof| A8 Spectronic 20D+
Milton Roy Co. (USA) |3, 3}eHd47]+= Berthold
(Germany) 9] 6-channel LB9505 LTE
Istek (Korea) A< AHE-3FATEH

(+)- a-Tocopherol (1,000 IU vitamin E/g), L-as-

corbic acid, EDTA, luminol, heparin, A2 AF-%
rose-bengal, free radical 2AEA o] AFg3 1.1-di-
phenyl-2-picrylhydrazyl (DPPH) radical< Sigma Che-
mical Co. (USA) A 7-18te] AR5k 718} FeCly
- 6H,0+= Junsei Chemical Co. (Japan) A#<, H.O.=
Dae Jung Chemical & Metals (Korea) #|#& AH-3Fc)
AFgMA| 2o AEH NaHPO, - 12H,0, NaH,PO; -
2H,0, NaCl, trizma base, HCl 1|3 ethanol (EtOH),
methanol (MeOH), ethyl acetate (EtOAc), octanol &
Z+E Gl Al S5 A9k ARSI 71AE ARE
H L-tyrosine¥} N-succinyl-(Ala)s-p-nitroanilide, &4
2 AFE-¥ tyrosinase (12.7 mg solid, 3,960 units/mg sol-
id), elastase (0.35 mg protein/mL, 7.8 units/mg pro-
tein) = Sigma Chemical Co. (USA)IA 435} ALE
SHeIth EetH o] =98] A o] AFE-3t thin layer chro-
matography (TLC)+ aluminum sheet silica gel 60 Fosy
(0.2 mm) % Merck (USA)lA 7-4)3k3lvh vuEd =
A3} apigenin, luteolin, rosmarinic acid, caffeic acid+
Sigma Chemical Co. (USA) A T-§138kich. A el A
23k ZhlY A5 2008 8 FHEFAIAGO A F4) 5k
AHg-3FA T

, pH meter+

250 % °l¥rE 5

Lé Ol%OPC’% 157 <t %’Xﬂ.*lﬂ = 04?%5}"3‘3}. o]
oS 7t Azt o E &

shdeh =8 50 % oﬂ ey %—%%% Eily

3} hexanes ©|% é

ethylacetate #3% g 5
Ethyl acetate 3O 2HFE| a
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acetate ¥ 01]’\1 A2 I dF= A 7Rl vhs
S o]g3te] FE AAANZ & AL aglycone IS
2o /\}%5}03‘:} 218 WP ethyl acetate 7F&-8 A
el HSOq B! acetone &4 ¥l 4 h &< 57 7F
datdA B - YA FRAZ §9E 5 %
KOH-MeOH &4 0= F3} A4t F3t 24 & o

Al ethyl acetate & +83taL o5 7S - sF3ste] A

el ARg-skith

2.3. B X1 e FES9

Y BEFEES (F)EFISIAZRE 49
oh AzEA] ok g alod
AFsta, AFE ey E F471E ©]83te] 5 min &
QF ZE4ste] W Jskdct, g 100 g
gt 25 g 7ekste] A4 200 g} &
Foto] Az £ty Baxo HaE HT IEE
20 ~ 25 Brix® sty H4 wa 2x1(37 C, 10
~ 159) oA A mAES] 3 o] g3te] A wa s
APA 7 FEaFe] HaE AerF 10 ~ 1.27F ¥4
as skl HE YaES 5 2 917100
mesh)3Fo] 2kl wh

24. 2] FE=9| Sttet g0t £F

2.4.1. DPPHHE 0|E%t Free Radical

THeske] ARl EHE 53] 1AL Qe A free
radicalo|th. eplle] FEEol tfsh o] 3t free radical 4~
A&y 57 DPPHE ©]&sisivh A3 methanol
o €3A1Z1 0.2 mM DPPH €< 1 mLeol g 1 mL&
A7rskal ofe] o] FEE 1 mLe H7ksto] 412 o
224 10 min F<2F A $ spectrophotometer 2 517
nmelX FHEE SAsITE 1 249 271+ Als
g7 k2 795 tlFT(control) & Fkal AlRE ‘%1%
718 A3 (experiment) 0. & Fo] TS Alof| 93 DPPH
ol &4 A& eIt 27 €42 DPPHE] +%
7F 50 % A=l Had A5 FE(free radical

scavenging activity, FSCs, pg/mlL) 24 3E7]8}3AT)

A7 A

(AExperlment B ABlank)

Inhibition (%) = {1 - [ 1} x 100

AControl
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2.4.2. Luminol £ZHS 0|28 Fe**
IS IR = S
Fe""-EDTA/H0, A=
3 H00) 5 A/ A171a1, H2 o] :
A o] AZ o]gashd ROSO 3t FdAE S 54
F 2tk AAE ROSS AZEL luminol® A
shehibgs SHstozH & 4 ek
AL FHo 7, 178 mLE €1 uoF
< 9tk 97]e 25 mM

74e &
o]o]
Y3 5 min &9
slshabg-&
o o
Z710]
HoF

_p
C o B 0

=

©.
S

3}

R

[=13 8

=20
=9
EDTA 40 uL 2 5 mM FeCl; - 611,0 10 uL&
Flol it

EHE L—]

e mlo
o)

ot
off

35 mM luminol 80 uL& Y1 &

A 3}8hak37] 9] cell holderell FH5
g2 A7l F 150 mM HoO, 40 L5 ¥
25 min &< 543 th 2 (control) 2> Al &5
Aol T/RTE 91, A8 (blank) S A5

F L3l Hy029F FeCls - 6H05 H718HA] o2
a19lt}. 8181337] 6-channel LBYS05 LTS 2 gL
A7 Aol BAste] A 1k Apol 7t AL GlES ST
shehibgo s A% AdlES thy A3 2ol il
3, AR AAGA G A7)= sEhge] A717E 50 %
s ed Hadk A9 5 (reactive oxygen species
scavenging activity, OSCso, ug/mL)=ZA 3E7]3F3Ath

(Control®] cpm - Sample®] cpm)

G o
Inhibition (%) (Control® cpm - Blank®] cpm)

x 100

2.5. Photohemolysis= 0|2st M=&

Al AT g o R Edakae
jﬂ-jl] @64.0_ %A—]A}Aoﬂ g]%}- /\ﬂi—‘/’:—/&]’
o] @t} FAHT} Bk zpel e ot ¥
T e AR o R E o v B Ed
ofA] ettt webA o] AR o] &
Ao 72 ke i ¥R S Y-S

w
I
0%

< b
HU > fob
4
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e
o
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o
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251, M7 gl H=

ABTE A%e 4 GURE Qg AY 54
heparin®] 71 Ald 3] ¥ 3 3,000 rpm . Z 5 min
For AENS] AAT AR Peloha, Felet A
= 0.9 % saline phosphate buffer (pH 7.4, Na,HPO,
- 12H,0 9.6 mM, NaH,PO; « 2H,0 1.6 mM) = A2 5}
Arte|sta fAe] wE g Z2 A A 335] W
slof AlE, welst AATE 4 9 Wel nehiA
AR, Be AP AHE $ 12 h ool Baksith

o gkebdEetel A, Al 35 Al 2 %, 2009

W ol whet asiict AE
700 nmellA O.D.7} 0.6019.©.
x 10" cells/mLe] ST},

F88 Ay oln Fyd
of AMgE AT FENS
w o] w] AT 4= 15 x

|0

250, ir $&S
497 et

o g 3, A

| 228 x| &3

35 mLE dto] g~ A3 ¥H(No. 9820)
LA A7t FEES

247}y 50 LA H7Vskar daolA 30 min €<t pre-in-

cubation A1) % 3574 rose-bengal (12 uM) 0.5 mL

£ 7}sta e85 (Whatman laboratory sealing film,

UK)°.Z 475 v F 15 min &<t F32AF 8holch

Fgdel st FxAks WS A Z$ 50 em <
20 cm x 25 cm Z719] ZAF kel 20 W HFeS A
3]'1 PO ZHE 5 cm Al AET dE o]

71 mgfo]el A A|E TS &GS} FHajo] ]
% 15 min &<t F2AF Gl AP B+ ke
(post-incubation) AlZte] W& A2 P EE 15
min 74 2.2 700 nmolA F3 % (transmittance, %)=
B F3loich o] 3gellA AdT- dEoe] FFE &
7he AETe] S8 5 vlEsith 2E AR 20 C
F2AdelA Patqitt epily FEE2] F8Fol v|X+=
& Y}= post-incubation A7} A EZE FAAE T8
ZREPE AP0 50 %7t == AR s T8t
o] Bluskiitt.

27 (control) 2 75°] 31 min®Z XY
min °|UZ 2& 73—‘%«] A oA Agdo] FE et
EFtTE Rose-bengalS A 7Vehal FxAME qF S

Vel kil FEARE e
§do] ALl o
AFL 43] yrEste] Pttt

mlm

8

oy

o 1=

o Fﬂl 2

40('

=2
a/

o 2 op

o +

)

T

2} rose-bengal S
E5 NS 120 min7HA +=

t} B E

2.6. Tyrosinase AMsigtd &4

L-Tyrosine© 2 5F-¥] Webd A3 oA tyrosinase
© A whe SE AYske AdaAaR g9t n
2HA] tyrosinase®] AEAS WSS SA k=T
-~ F23Ft} L-tyrosine (0.3 mg/mL) 1.0 mL, potas-
sium phosphate buffer (0.1 M, pH 6.8) 1.85 mL, A&

7 CellA 10 min 5+ -2 ¥

3t o ‘ﬁ%@ﬂ%—% @—% Zofl o] WkgS FEA
7131, 475 nmold FFEE S35t Tyrosinase #

& /42 0.1 mL tyrosinase® 4d
b Fdesk A5 &
pg/mlL) % 37 F‘iidr.

<50 % FaATE

%= (inhibition concentration, ICs,
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Table 1. HPLC Conditions for Separation of Ethyl Acetate
Fractions from Non-fermented and Fermented L. angustifolia

Extracts

Column Luna 5 g C18 (L: 250 mm, LD: 4.6 mm)
Detector UVD 170S Dionex
Flow rate 1.0 mL/min

2 % Acetic acid @ 0.5 % Acetic acid
Mobile in H,O in 50 % acetonitrile solution
phase (70 : 30 ~ 10 : 90, Gradient)
for all fractions

2.1. Elastase Xshgtd 5&

3}, 53] 5 A &%k o 24
7} matrix metalloproteinases (MMPs: collagenase, elas-
tase &)l oJdt Mg MEY A2 17} FUJQo R
s A Qi) weEb MMPse] As|dd 5792 9%
=3t A Fre] tids] st

Tris-Cl (pH 8.0) 0.13 M®l elastase 7122l N-succin-
yl-(Ala)3-p-nitroanilide 1.0 mM®] €3]% buffer 1,300
pLel A58 75 uL gk buffer 92.5 ulLg F7Fske]
25 C €74~ 10 min &<} pre-incubation ¢ % ©]
71ell elastase €42 100 uL F7HAZEE 0.0025
U/mL)&to] 25 C 5734 10 min & 2wl Fet
% 410 nmellA FFEE S8tk 3= (control) >
AR Al AEgeo R ARRE GlE 100 uL 78k
t}. Blanks= N-succinyl-(Ala)s-p-nitroanilide”} &3l¥
g0 thal 0.13 M Tris-Cl buffer 1,300 uL& 7}k

gov, YT FAS

28. TLC ¥ HPLCE o|Z¢t i FE=2| EEtE:
ol &4

gty FEE = ethyl acetate E8 3 ¥E 5 ethyl
acetate 85 100 % ollgk&ol %50 ¥, syringe filter
(Milopore 045 um)E ©o]g3ste] oj7stal o] ofdE
TLC % HPLC ®4& 913 A2 o] &3tk TLC &
2of| 2 Z 74l = ethyl acetate : chloroform : formic
acid @ water = 8 :1:1:1 (v/v)& AFE3lo] 148}
Atk A el oju] Wy BFEA 2kE, -
ol BFEHY Re #h¥ AL F A S o] &5 7
2 we] A FoF FIskelty HPLC w42 2 %
acetic acid =897} 05 % acetic acidE 73 50 %
acetonitrile 845 7]&7] S o= FElkglal, o]
u HPLC 8% Table 1o YeRfSith

st &9 A4 A 129

M
Mo

—

Free radical scavenging activity
(FSCy pg/mL)

EtOAc fraction  Deglycosylated EtOAC fration  Rosmarinic acid  (+)-a-Tocopherol
fraction

Non-fermented Fermented
extract exiract

References

Figure 1. Free radical scavenging activity of extracts and
fraction of L. angustifolia and references.

29. 2]
BE Y 38 WEHGT B

o)A Student's t-testS sFTh.

P
1%
Mlo
ol
N
do
1o
&

3. A ¥ 1@
31. 2t FE29| &ts gy

3.1.1. DPPH&2 O|Z&t Free Radical ~7{&hd

AA k] Qlo] EAAkA i 2] ghrjZof os) i
AlE A A kel 9 AHEAksr S A Rs At
oIt} (+)- @ -Tocopherol &2 FAtahAlE= AHH-E-
o Al A7 dakstetr) el 4 TR ZHg-ste] At
= FAANZY, o] W FA& TR FEshe IAkEHA
] 8 kg9t free radical?d! DPPHS}S] WHe-& -5}
o] ol 4 QUrh

2} Y] (Lavandula angustifolia) SFZ%3 Blw &2l
rosmarinic acid 2 (+)- @ -tocopherol®] free radical 4
HAZA(FSCs) 57 AP+ Figure 19 YERAL 2
Hlt] 5 59| ethyl acetate #2891 739 FSCs7} 21.90
ug/mL, aglycone &2 1847 ug/mlL, YaEFEE2
ethyl acetate &2 595 ug/mL o 2 e wabA
Ul g 3559 ethyl acetate F& o] 2|z 27 &4 9)
t At RS & 7 Qlrh

2 ¢el vlx EZZ ARE-SE rosmarinic acid free
radical 27A& o] 563 ug/mL. (+)-a-tocopherol>
8.98 ug/mL= YERST

J. Soc. Cosmet. Scientists Korea, Vol. 35, No. 2, 2009
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o

EtOAc fraction of EtOAc fraction of  Rosmarinic acid
non-fermented  fermented extract
extract

L-Ascorbic acid

Figure 2. Reactive oxygen species scavenging activity of L.
angustifolia extracts and reference in Fe' -EDTA/H;0; Sys-
tem by luminol-dependent chemiluminescence assay.

140

OEtO4c fraction
fen
ODeglycosyliated fraction

» "
100 Fermented fraction

B0 |
LI o
N ’_‘——I F
a
1 |3 1 80

Concentration (ug/mL)

Protective activity for erthrocyte
(Tgg . mind

Figure 3. Cell protective effects of L. angustifolia extracts
against 10,-induced photohemolysis of human erythrocytes
(control = 31.0 £ 1.0 min).

P S RN

3.1.2. Luminol &S 0|25t Fe* -EDTA/H0AI0H 24
OlM it A BY(SELHES)

Luminol Fe’*-EDTA/H0. 7914 “J4 ¥ ROSe®]
ofsf AbstE o] ST AE|e ofn|imxehito] | & kg
(420 ~ 450 nm)& sH= Zo=Z dujA Qit}, HaFE
=9 r a3 (TS, 0SCa) 2 148
ug/mLo|Sla, Figure 2014 ¢} o] 2y F3E9]
ethyl acetate #2246 ug/mLO 2 et webA
T s> T aFE=Y ethyl acetate o] F&
=9 ethyl acetate =HHt} 44 LA 0] Bt
Hojwtth, DaFE= MuEdE A3 rosmarinic
acid (1.78 ug/mL) 2 L-ascorbic acid (1.50 yg/mL) 3}
2AE o] vEAY o 35 o lth

o gkebdEetel A, Al 35 Al 2 %, 2009

5 o=
AR - ke
150
< b
£ i
> 100
I
8 I
W
>
5 50
@
g
a
0
EtDAc fraction Deglycosyated EtDAc fraction (#)=e-Tocopheral
fraction
Mon-fermentad Fermented

Reference

extract extract

Figure 4. The effect of extracts and fractions form L. angus-

tifolia and references at 50 ug/mL on the rose-bengal sensi-
tized photohemolysis of human erythrocytes.

250
2
% 200 F =
% I

T

) 150 F 1
]
=
=
_E 100 b
)
2
w80 |
[ab]}
o

0 . .

EtO4c fraction Fermented Arbutin
fraction

Figure 5. The effect of extracts and fractions from L. angus-
tifolia and reference on tyrosinase.

Ateh Mgto| mpajof thet MzZE

7HA] rtsiAlE 2] 434k
Figure 33}
Figure 4 YeERASATE

AT AEZ7F 50 % A E = Al AR o)
ANERT o] 45 A Yepdr} gy FE552
ethyl acetate #-%12] 7-9- 34.72, 37.83, 38.30, 40.645F%
& min, aglycone 2 A= 4097, 67.78, 9170,
11424 min, W&FZE2] ethyl acetate 3o A%
38.8, 430, 44.8, 819 minO. 2 F= JEHOE AL HE
23E Yepfith webd AZES 334 50 ug/mLell
A} ethyl acetate ¥8(40.64 min) { HaF==2] ethyl

==11

acetate ¥&(81.93 min) < aglycone F%&(114.24 min)

ToR F7Fsk
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Table 2. Inhibitory Activity of Extracts from L. angustifolia
and References Compound on Elastase

Inhibition

Compounds (ICs0. pg/mlL)

L. angustifolia extract

(EtOAc fraction) ? 200
Fermented L. angustifolia extract
(EtOAc fraction) 50.34 £ 0.99
Oleanolic acid 13.70 = 1.03
R walues
LAT & N e | 0e6
LAZ 0.46
LA3 | O = 017
Lad —_
o @ @ @© ®

Figure 6. TLC chromatogram of ethyl acetate fraction from
ethyl
5 (v/v). @: Rosmarinic

L. angustifolia and references. Eluent system: hexane :
acetate @ acetic acid = 21 : 14 :
acid, @: ethyl acetate fraction, @:
extract, ®: caffeic acid.

luteolin, @: fermented

3.3. Tyrosinase Xaff &4

Wapd A Qo AN F A= tyrosinase©] T ©]
BT tyrosine © 2H-E Al Z‘%ﬂ% Aepd A I =
tyrosine®llA]  34-dihydroxy-L-phenylananine (DOPA),
DOPA 4] DOPAquinone, ~1#] 1 dihydroxyindole (DHI)
ZHE eumelanin © 2 2] H3kS FHuflsh=d]| #oisic)

Zllt] &E = ethyl acetate £} daFEE9)
ethyl acetate #2129 7% tyrosinase #al&A (I1Cs)

o] Z+7} 144.80 ug/mL, 12240 ug/mLO. % Hlw Z4 &
ARG 7] S vmAlR 2 24X arbutin®]
A B4 226.88 ug/mLell ¥4 %  tyrosinase A3l
A4S 1Y) whEbA ethyl acetate 38 2 g FEE
= Pl S8 Ay vMladrt F ZAoE Alsd
tH(Figure 5).

3.4. Elastase Xal &Hd
PRI RS U s B
of] £23}F= matrix

E

ool ofal o] v)i X9

=
-metalloproteinases (MMPs) & 3|4

= S H A
st 7 AR #4 131
180 AL WAL 340 nm|
3
120+
100+
04 4
. 2
i)
’QD Il Il Ll l l
2.0 10.0 200 a0.0 40.0 anao 60.0

Figure 7. HPLC chromatogram of ethyl acetate fraction from
L. angustifolia at A = 340 nm, 1: caffeic acid, 2: apige-
nin-7-0O-glucoside, 3: rosmarinic acid, 4: apigenin-7-0O-glu-

coside, luteolin-7-O-glucoside.
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AL WL 340 nim|
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-
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Figure 8. HPLC chromatogram of ethyl acetate fraction from
fermented L. angustifolia at A = 340 nm, 1: rosmarinic acid.
2: unknown compound

54451 18 BA7E Tk MMPsE o]
collagenase, gelatinase ¥ elastase
glom, s¥o] wejza o FEAAe glolx
-9~ F L3k}

e FEFE-2 ethyl acetate & o] 200 ug/mL ©]
7ol Al elastase A181EA (ICs0) ©] YEFE oM, BEF=
9 49 5034 pg/mL= YERHUTH Table 2).

3.5. 2t A

FEE9| TLC & HPLC Y=

HI

3.5.1. 2l FE=2| TLC d& &4

gl FEE2 TLC AZvE 1382 Figure 691 1+
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i
z
K
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o
¥

ERIQltt. Figure 62 50 % olleh&= 5
ZEZHE AL ethyl acetate #33} LaFEE9)
ethyl acetate £33 9] TLC A ZvE 1o, ethyl ace-
tate =33} FgFEE 2| ethyl acetate 73]
o =z HEEeh 35 o= oy 378 e =}
A Wl dba - skaldbal o 2 sleol sl Ay} Rigko] 0.66
Q1 LA 12 caffeic acid® YEFFIL, Ry #ko] 04691 LA
2= luteolin®. %, 0.17¢1 LA 3 rosmarinic acid® e}
wow, o] FoAE LA 39 v%7F /Mg sk slow
vebgtl 2hle FEE9) ethyl acetate &2 F714
o= 17Re w7t o A ESA=, °o]F LA 4% v
AL Q)M W Bk UV-Vis S5 AFEY So o)
2} apigenin-7-O-glucoside, luteolin-7-O-glucoside® 1}
E}stt}(data not shown).

35.2. BiHI{ F&22| HPLC YEEA Hlw

g FEE 5 ethyl acetate ¥3 2] HPLC A 2w}
ET79E Figure 73 ¢t} A=vntE 73S 3709 peak
2 Yebstth 742Ee) peaks 4 3H7] 918k, Figure 6
of = TLC ZAZntE 1A FEd uE FoA F
= - olstal s A - ARAI F AL e HE
oEtS gMoR o] HPLC A4S 93t A BE ALE
SRk 1 A3 gt 55 5 ethyl acetate + o
)3t Figure 62 TLC (normal phase) ILZR}E 10
A Re #kol 71 & ol LA 1 (Re 0.66)2 Figure 79
HPLC (reverse phase) peak 192, LA 2+ peak 4=,
LA 32 peak 3% AA| g2 glsl3leh B3 Figure 63}
37 BFEAS AHEEEY] peak 1 (8.11 %) caffeic
acid, peak 2 (10.61 %)+= apigenin-7-0O-glucoside, peak
3 (50.84 %)+ rosmarinic acidS <1315tk

gl 4EFEE = ethyl acetate F&o gt
HPLC A 2vlE13L Figure 83 At ZFE4E o]
4-3lo] <13t Figure 62 TLC AZvE 1304 &<l
3t vk} 7o) Figure 89) peak 1 (59.09 %)< rosmarinic
acid® FRI= %3 peak 2 (3341 %)= 323 nm -2l
A HY FFaPgs e wEA S EE s E
A Tz g1 Sl Aok

HPLCE o] &3lo] eHll F%E& % ethyl acetate &
gy} B g FEE] ethyl acetate &0 shFEo] Q&=
caffeic acid ¢} luteolin, rosmarinic acid®] B]-&& 2913
Aot 1 A3} I E LE A7 ethyl acetate 2| ros-
TAEYS FR1E = AATH(Figure 8).

T

marinic acid7}

o gkebdEetel A, Al 35 Al 2 %, 2009

rhu

1) #HE FEE9 free radical 2A% 3 (FSCs) <
ethylacetate ¥3 21.90 ug/mL, ethylacetate 2l olA
F AAANZ aglycone =5 1847 ug/mL, HEFEE
9] ethyl acetate 32 595 ug/mL= YEFTE

2) Tt FEEC] Ak 2AZA(0SCs) S ethyl
acetate 8 246 ug/mL, T & FE5 2] ethyl acetate &
52 145 pg/mLE 7H & @498 JeEblth

3) 1002 FEE AT 38 Aol oA, g
A FE223% $EFEaS 55 W90 ~ 50 ug/mL)
oM FE-oEH oz 0,08 Fr¥ §8S oAsISiTh

4) 2l F=EFE 5 ethyl acetate 83 daFE=
9] ethyl acetate ¥32 tyrosinase A& (ICs)©] Z+
7} 144.80 ug/mL, 122.40 ug/mL = LERSTE B3t elas-
tase AN (ICs) > DEaEFE=E2 A$ 5034 pug/mL
2 e A S e

5) #lY FEFE& 5 ethyl acetate &8 3 daFE=
©] ethyl acetate &3] TLC= 3712] W(LA 1, LA 2,
LA 3)& Fg=%aL, 71 FellA R 01791 LA3S] %
7} 7p gk Ao = LreRskTh

6) HPLCE &3t 2hilt] %% 5 ethyl acetate 3
¥ g FEE9 ethyl acetate B3 = {50 Q=
caffeic acid, luteolin, rosmarinic acid®] v]& &<l A3},
F FE329 ethyl acetate =& A EF rosmarinic
acid7} FAEC® FHalE Q)

7) BlY] &5 5 ethyl acetate ¥& 2] HPLC A%
ntE 73S A% 9 340 nmeolA 3709 peakE WERY
1, peak 1 (8.11 %)< caffeic acid, peak 2 (10.61 %)

L

+ apigenin-7-O-glucoside, peak 3 (50.84 %)+ ros-
marinic acidd-S #<IsH3IT

8) W& FEE2] ethyl acetate & HPLC A En}
E39 1% 9 340 nmel A 2709] peakE LFER| S
11, peak 1 (59.09 %)< rosmarinic acid-2 <18ttt

gy FE2E7 1 FaFEE9 ethyl acetate &
9] Fiksksol QlojA], HaFEEo| Bt & kst &
de vepda, v 9 F53 A tyrosinase 2t

elastase &4 AL AsgozH gy daFEE
o] 3AE 5% 7FsAdel ° F& Al
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