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2 oF ¥ ATIME FolRa FEZ 3, 4E B L elastase A &l #E 2AE FAEGATE FEEY free
radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) 4484 (FSCx)< 50 % ethanol #&E(11.50 pug/mL) < B AAAZ STE
wo|= aglycone 23(847) < ethylacetate ®8(476) £02 Z7batdrh Luminol-91&4 sehidsH & o] 4% Fe -EDTA/
HOp AlolA A" 3444k F(reactive oxygen species, ROS)Ol gk Folns 22Z9] F3atals2 ethylacetate ¥
(OSCs, 458 ug/mL) < aglycone ¥ (220) < 30 % ethanol FEE(109ELE, H % ethanol FE2E
WA FolBa FZ B i3} rose-bengalZ F7E AlF HETe FaF e IA aHE FAFYL FolEx FF
B9 A% FE AEHA ~ 100 pg/ml)oR F48E oAstdrt. 53 50 % ethanol FEE
27200 mine 2 wj§- T NERT 52 Yehhr) FolBA 2EE I ethylacetate 289 T A
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quercetin ¥ kaempferolol o™, TE2] AJEn0)= 27} 1824 %, 5879 %, 2297 %Z quercetin®] ol 7bg & SR e
Wk FolRA FEE9 ethylacetate =8¢ TLC Z2rtEaAL 7749 wz B3 HPLC ZE2rtE28.e 97)9] doj=a
£ RoF3d. TLCS HPLCY we} Folag Bk Az HPLCY 9749 djojas LEl-AMR peak 1 (A4 1471 %)<
isoorientin, peak 2 (2884 %)= orientin, peak 3 (5.63 %)< vitexin, peak 4 (1273 %)% rutin® isovitexin, peak 5 (9.24 %)=
hyperoside, peak 6 (5.40 %)< isoquercitrin, peak 7 (1.48 %) luteolin, peak 8 (17.61 %)< quercetin ¥ peak 9 (459 %)&
kaempferol2 =t} Aglycone 282 elastase ANLAICo)°) 9.08 pg/mLE 9% & BAE Yehdic) olde Axs
L BolRA FZEo| !0, 32 ¢& ROSE ABAINAY 2AFc e g ROSH tasld AXeg Radoan A
A, 538 HY AMel wFE HRA Az F42 4+ &S 7FEIH, Folrs G 3 EAF ethylacetate

o & AA 48 % dolF aglycone BB Z elastase AP OERE F3/MM 7154 §FEIREN $8§ 7HeAel
<& AAbe,

Y0 Hu

Abstract: In this study, the antioxidative effects, inhibitory effects on elastase, and components of Aspalathus linearis
extracts were investigated. The free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) scavenging activities (FSCso) of extract/
fractions of Aspalathus linearis were in the order: 50 % ethanol extract (11.50 pg/mL) < deglycosylated flavonoid aglycone
fraction (847 ug/ml) < ethylacetate fraction (476 ug/mL). Reactive oxygen species (ROS) scavenging activities (OSCso) of
some Aspalathus linearis extracts on ROS generated in Fe"-EDTA/H;O; system were investigated using the luminol-
dependent chemiluminescence assay. The order of ROS scavenging activities were ethylacetate fraction (OSCs, 458 pg/mL)
< deglycosylated flavonoid aglycone fraction (220 pg/mL) < 50 % ethanol extract (109 pg/mL). 50 % Ethanol extract
showed the most prominent scavenging activity. The protective effects of extract/fractions of Aspalathus linearis on the
rose-bengal sensitized photohemolysis of human ervthrocytes were investigated. The Aspalathus linearis extracts suppressed
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photohemolysis jn a concentration dependent manner, particularly 50 % ethanol extract exhibited the most prominent celluar
protective effect ( rz, 272.00 min at 50 pg/mL). Aglycone fractions obtained from the deglycosylation reaction of ethylacetate
fraction among the Aspalathus linearis extracts, showed 3 bands in TLC and 3 peaks in HPLC experiments (360 nm). Three
components were identified as luteolin (composition ratio, 1824 %), quercetin (58.79), and kaempferol (2297). TLC
chromatogram of ethylacetate fraction of Aspalathus linearis extract revealed 7 bands and HPLC chromatogram showed 9
peaks, which were identified as isoorientin (composition ratio, 1471 %), orientin (2834 %), vitexin (563 %), rutin and
isovitexin (12.73 %), hyperoside (9.24 %), isoquercitrin (540 %), luteolin (1.48 %), quercetin (1761 %) and kaempferol (4.59
%) in the order of elution time. The inhibitory effect of aglycone fraction on elastase (ICs, 9.08 pg/ml) was very high.
These results indicate that extract/fractions of Aspalathus linearis can function as antioxidants in biological systems,
particularly skin exposed to UV radiation by scavenging '0; and other ROS, and protect cellular membranes against ROS.
And component analysis of Aspalathus linearis extract and inhibitory activity on elastase of the aglycone fraction could be

applicable to new functional cosmetics for smoothing wrinkles.

Keywords: Aspalathus linearis, flavonoid, antioxidative activity, elastase, cosmetics

1. M =

R 4 Axe HES Ju HY zYHd =
Zgo 2N XA FE(reactive oxygen species, ROS)
2 Hxy BEA S48 AE wA gttt 84
olg wrgAol ¢ 2 0,

HE N 2
o
=
mlm
E
b1
P,L
_&
9

Hz02, ROO -, RO -, ROOH

5o woix) BAN, BEAUE 2 P A Aaus
& riale 99 B4e AAN AR L 25 S04
A4E 5 Yok olF F4NEF FolM 10, ¥ - OHS
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Algt IEAZA QoA A4, diF 2 DNA T A
A T R A8 ERER ol UVA (320 ~ 30
nm) &4 AEZAIHelY AR A s E A4S
o] XHE Ao V|eHx gk Fgdde w2} Ay
Z9 MEYXE o|FE AR F 7]‘% e gJEo)7] o
48 7§ x3 7A
oA &ilo] Hi gt} /‘}‘ﬂ «4—‘?‘ A fotA Ze A 10,
H] %3} ROS7} matrix metalloproteinases (MMPs)$]
g FEATIY, UVAR 58 MMP-1 (collagen-
ase)? AL ool WAZ £ o= Hauw Ao
[8-12]. ol& #=gE Woldti AJHozREH HFA
2 Agsied golA ‘02 HIEF ROSY FoF I
S AlAbabE Aelt) '0pe B RE ROS7E Fedlo] X3
7] ol FakstAle] o 2o =% F ROS9 #
Z03-161% =32 gEstn a7 95 29
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Fo| B (Aspalathus linearis)e FHAEY] dFoR
dolxzg)g} b7k x| el AAEHE A Eo|r) FolH A
A3 E7)E FolRA AE wred AHEHL ok =5
K Camellia sinensis tea)9hi= B8 Folii Ao 7}
#Helo] &fFo] dA ¥z v FFo] How, Zuld
= 9 LﬂaL %Ol TRt AA AFAA A SRE
A Zhgg WA gtk FolRA Aol WEAZ A B
FA7IX ol glom, HFAF FolHA AE 4
3}7] AZANT 5L, LEAE SFATE T s
AEEH EAo] LA stk E=g HﬂﬁﬂE 2 %H(Behcet's
disease) 2 FWI7A ¥ 2L PP 27

A7 & AFREHE SO EE_Q 3 9ITH22,23].

FolRA x F&HEL 1] -diphenyl-2-picryhydrazy
(DPPH) radical 2484, B-carotene B4, O; - A%
A= 22’—azinobls—(B—ethylbenzot}uazohne—G—su]fomc acid)
diammonium salt (ABTS ") 2AZARE ZA3 I4as)
T AgA gist Fgo] sle AoE A
ATH24-26]. olefdt Folm ‘}
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& Folrzd $id £ dm 8]
Lol=9] EAjd 7108 9,11‘/} FolHxd FiH F
8 E#lHw-0|E 2= aspalathin, isoorientin, orientin, rutin,
isovitexin, vitexin, isoquercitrin, hyperoside, quercetin,
luteolin, chrysoeryole]l €#A 91tH19,26-28].
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22532 B9 0,08 58 AEedd)] o B
384, Fe"-EDTA/HLO; 7oA % ditels, o &
EFE(EL B9 H4E Y, 29x 9% FE A

S 3 elastase B4 A EHE
Buz ggivt wek 9 7bA o2 FAAsAES o)
o2 ‘3}04 Foln o) gatabed v Hristu &

2.7, 717 WAk

UV-visible spectrophotometert Varian (Australia)A}
9] Cary 50, 487 #&do| A3 Spectronic 20DE
Milton Roy Co. (USA) A&, 3stedra7)= Berthold
(Germany)*+9] 6-channel LB%05 LTZ, pH meters
Istek (Korea) A} A& AR&&}SITh

(+)— @ -Tocopherol (1,000 IU vitamin E/g), L-ascorbic
acid, EDTA, luminol, heparin, $7#A& A48 rose-
bengal, free radical Aol AF&3F 11-diphenyl-
2-picrythydrazyl (DPPH) radical< Sigma Chemical Co.
(USA)el A T8t AMg3tadth. 718k FeCls - 6H0%
Junsei Chemical Co. (Japan) A%, H:O0:= Dae Jung
Chemical & Metals (Korea)A} AlE-S A}&3813ith
g Az AREE NaHPO, - 12H:0, NaHoPOy -
2H:0, NaCl, 18] ethanol (EtOH), methanol (MeOH),
ethylacetate (EtOAC) 5 4% &ule Al 53 AlokS
AHE-3 T

7142 A4%" N-succinyl-(Ala)s-p-nitroanilide, &4~
2 A48 elastase (0.35 mg protein/ml, 7.8 units/mg
protein)= Sigma Chemical Co. (USA)SIM F93t] A}

2351tk 718} trizma base, HCl, ol €-2(EtOH), Hl&-2
(MeOH), A€olAlElo]|E(EtOAC) & 7+ Erle Al#
B AlokE ARSI EeiRiolme] BEMo A3
thin layer chromatography (TLC)E aluminum sheet
silica gel 60 Fxss (0.2 mm)E Merck (USAAelA ¢!
et EetR ol H|WEHE AMR3 apigenin, ka-
empferol, luteolin, quercetin, vitexin, hyperin, isoquer-
citrin 283 FAA ko AFE3 2-aminoethyl-di-
phenylborinate (NP)$} polyethylene glycol (PEG)
Sigma (USAAIAN Fgeii). @] AL&g Fol
2 ARE BIAZ Folnx ofdds LM w
olBA Az dRulgd EldEdloR A AF
2007 58 (F)FolR 2z ol A ] akd T
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2.2. 20|EA9 ZalEo|lE 2& FE
Azg FolEa 9 210 g& %
ethanol 2 LE ©]& }04 d5d %‘?l %]x-i/\]
Atk o] oS 79 !
of ARgsioith =3 50 % ethanol —%%%t AR s
% E3} hexaned o4t WISA AES AL
% ethylacetate 8¢ 2% - w530 396 E U+
Ethylacetate 82 2Z%E aglycone A% ethylacetat
Bo|d Ao 3oy AnE A spEE HEe o
sl 7 AAAN F @2 aglycone -ﬂr—rfﬂa Ao
Aestart. A3 3 e ethylacetate 72 U4 2ol
H:S0s & acetone 9% ¥, 4 h &<t
A EF - A
MeOH &908 %3}
ethylacetate =& &3}
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2.3. Ro|EA FEFO| gt 21t £H
2.3.1. DPPHHE 0|23t Free Radical 271 &4
Free radical> x3}, 53] i xste] 9 242 3H
ZFE 3 gt} Fold A EZEo| U3t free radical 2AE
A & 1,1-diphenyl-2-picrylhydrazyl (DPPH)E ©]&
- AFA L methanoll £-31A171 0.2 mM DPPH

asict

& 1 mLoll ethanol 1 mLE H7I8ta ofe] wx9
8 1 mLg #A7kste] 48 o8 A&A 10 min St
HHx] % spectrophotometer® 517 nmel X &R =E 4
sk 1 g9 Arle ARE ¥4 ¥ 498 Uz

Heontro) 2 1 ABE YW AL AT (experi-
ment) &2 3ol ok 2ol o3 DPPHS €4 A&s
Uetiigiel, 27 @48 DPPHY F%7F 50 % #gads
o] 23 A 59 FZ(free radical scavenging activity,
FSCa, pg/mL)ZA ;1; 7)ot

Tnhibition (%) = (1-[-(ABsermen — Aan) 1y 100

Control

2.3.2. Luminol &g olgst
Aol AojA Bt gl

Ao} ] 22 Holw 3E-g-Ag 0] 7?"* 2 hy-
droxyl radical ( - OH)& A8AI7I& Fvw2 Ags] 2
Ao A ALgs Fe"-EDTA/O; AE 2% ROS (O:,
-OH z3]3 HO)E XA Lﬂr?%’ﬂ o] AE ol &
s ROSOl W3t FdtEss AT 5 ok of ¥

Farssols FAN20 AHE Yol AdolEds
T %39 & 9ud Fe"-EDTA/H0: A4 A4%E ROS
9] AZ& luminold®} ROS 7o} wH-e-& E3b gshdis
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254 178 mLE 23 ek
F2ES 9 o7)d 25 mM EDTA 40

luminol 80 uL& ¥ 1
w33719] cell holderol] %
150 mM H:00 40 puL &
ek =y EHZ;L(control)c’ AEEH dale FFH
91, FA g (blank)> A Eat3 270]
FeCls - 602 #71etA] @42 Aoz 3}
7] 6-channel LB%05 LT9 Zt @< A
04 Adzrel Aol7b A9 fle® 34t
Be A& v A Zo] Yehid
A A7) ey A7t 50 % Zz‘iﬂhtﬂ
ga3 MEY FZ(reactive oxygen species scavenging
activity, OSCx, ,ug/mL)i’ﬂ ®7)8H4 .
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(Control®] cpm - Sample®] cpm)

nhibition (96 =
nhibition (%) (Control®] cpm — Blank®] cpm) x 100
2.4. PhotohemolysisH€ 0|28t MzZES 51t £
A AETE Ao R @AtAY o3 AEEY B
oy dge st o AEeEd mdz s
ol grh o] AL o83t HIAES oz ¥
Adtze] OiE AERE EHE 24T & Yt
241, H&€3 detd ®=x
A¥TE A7 49 YRR Atk A 24

heparino] 7 Ald#e] €& £ 300 rpmlE 5
min <t FAE st A7 4L BEeta, 2
g HAYETE 09 % saline phosphate buffer® A& s}o
At e MyEF 22 AAsY) 39 whE
&} *ﬂﬁ, e d¥F+ 4 T Yo nasey
AFEEM9y, BE A9 A" ¥ 12 h ool sk

348 N@é% oju] A9 WHo] wat s A
o AHEd AP derde 700 nmollA OD.7F 0.60]
Rqom ol FPF = 15 x 107 cells/mLo] At
242 Ro|EA FEZ9| 28 AN &1
AP d9 35 mLE sholda AP HNo. 9820)90
He A REAE AU FEES vEHE 47
50 LA A7tttk Aol A 30 min E¢t pre-incuba-

tion A7l ¥, #5724 rose-bengal (12 yM) 05 mLE

7vetx o}2}EE(Whatman laboratory sealing film, UK)

o2 Y478 H2 ¥ 15 mn ¢ F2A ALt
ZEdd Bod At URE A4 2@ 50 cm x

CARA - B - ol - ey
20 cm *x 25 cm 2719 AR ok 20 W EFES A3
31, FFEo2RE 5 cm Ado YT dgalo] &
A dold i ANg#e FHTH FHo] HES Wi
¥ 15 min T FERA AT AP B F 4R
(post-incubation) A7t W& AFTe HIAAHLE 15

min FA2.Z 700 nmol A F3#E(transmittance, %)= %
Bl P4t o] dgelA AP A FREY F
7he AdTe $¥AR nEdith 28 A4¥L 20 C
g A Ptk Folra FEEC FEH v
= &3= post-incubation AIZHE £EAHEZ FAH
drere] A¥F 50 %7t SHHE AN w0 T

atof sl

iz (control)& r5°] 31 mn&® 5172
oljg BE A9 AP HAA] &
). Rose-bengal& #H713ta FRALE <t
rose-bengals H7}eHA Rl FEA e
AHEE 120 min7HA & &8o] A dojupA] &
YL 48] WhRete] Hatslrh

\:lf

I‘lﬂ

o =g}
E_‘J:Ol': 2M

%% % ethylacetate 83} aglycone £3
et =<9 F syringe filter (Millopore
o] g3to] #star o] 4S TLC E HPLC
3 g o g3t

BAoM AL E ethylacetate 39
ethylacetate @ acetic acid : formic acid : water = 100 :
11 : 11 : 10 (v/v)& aglycone 8- n-hexane : ethy-
lacetate : acetic acid = 21 @ 14 : 5 ()& AM&&h
AR ERle o Bug B3ehA g, Foilols
fi]QP 74}914‘1, NP/PEG #A& ol &3t £

==

[
hn

TLC

F8Aq39 05 % acetic

% acetonitrile T89S 7]1€7] S84
o= , oldl HPLC #8271 Table loﬂ L}
Ep el =g Xﬂzﬂ aglycone 248 100 % ol ghgo]
Fola, syringe filter (Millopore 045 pm)& 044%?} 2
HPLC #4d] Alg3tt),

% acetlc ac1d

(e}
£S5
ZAL

2.6. Elastase XNsi&yd &H
i3l 53 FEAGNE &40 s 3L
matrix metalloproteinases (MMPs : collagenase, elastase
ol o Ax ujEZXS 7t FURICE M
31 gtk wEkx MMPsel AgAH SA4E H5F w3 o
A Bl s FRs8itth
Tris-Cl (pH 80) 0.12 Mell elastase 713

=72
=

o]

1

N-succinyl-



Folna FEES Fatal B4,

Table 1. HPLC Conditions for Separation of Ethylacetate
and Deglycosylated Fraction from Aspalathus linearis (AL)
Extract

Colurmn Luna 5 ¢ C18 (L; 250 nm, LD; 4.6 mm)
Detector UVD 170 s DIONEX
Flow rate 1.0 mL/min
2 % acetic acid : 0.5 % acetic acid
in HO in 50 % acetonitrile solution
Mohile (70 © 30 ~ 10 : 90, Gradient)
phase for ethylacetate fraction
(50 : 50 ~ 0 : 100, Gradient)
for aglycone fraction (deglycosylated)

(Ala)s-p-nitroanilide 1.0 mMe] £31¥ buffer 1,300 uL
o ZAANREN 75 uL} buffer 925 uLes F7kstel %5
Toll4 10 min ¢}t pre-incubation 3 ¥ o37]0ll elastase
285 100 L F/HAZTHE 00025 Umb)éde) 25 °C
FE4ANA 10 min ¢ F2eUdd F 410 nmell A F

FrZ A3t dlEd(contro)S Al ZHA Algg9
o g &wlE 100 4L A7SHUTh Blank: N-
succinyl-(Ala)s-p-nitroanilide”t #3)8 9E&S4 g4
012 M tris-Cl buffer 1,300 pLg #7l8lgoH, sk
AP7H Tk

2.7. EAIXME
RE A¥e 33 gl EAEAL 5% o4
ol A Student’s ttestZ 3stAT)

FN

0|2 A (Aspalathus linearis) £&5&
ojR A~ 210 g& L71] 2} 50 % ethanol 2 L
oF 7'“4"]‘7] o3 - FAksld 9o E
ek o W £58 17 78 %°1th. Ethylacetate ¥
g2 50 % ethanoli 23 AL 1% hexaneo® ¥ F
A B2E AAS ¥ ethylacetate 8-S F3dto 7
b3 A 4%—%01 ok 136 %elslen, ethyla-
) AlAA FE& AAE aglycone
9 FEEL 04 %9‘3\“/} Ethylacetate 282 Zldx
wo] 43l 9on, aglycone F&d+ ethy-
lacetate 3 ZetRwolEoN FE A A FeH o
=7t &A%Y B dAFodME 50 % ethanol FEE,
ethylacetate ¥-3 aglycone ¥32 A3ldl ALSst .

2 84 o debadlol= A £ 25

Table 2. Free Radical Scavenging Activities of Extracts
from Aspalathus linearis (AL) and References

Scavenging
Compounds activity
(FSCs, pg/mlL)
Aspalathus linearis extract 1150 (+ 0.38)
(580 % EtOH)
Aspalathus linearis extract 476 (+ 0.13)
(EtOAc fraction)
Deglycosylated fraction of Aspalathus 47 (£ 0.36)
linearis extract (EtOAc fraction)
L-Ascorbic acid 379 (= 0.83)
(+)- e@—Tocopherol 898 (+ 2.93)
Quercetin 343 (+ 0.15)
Rutin 503 (£ 0.23)

3.2. R0|RA FEE M5 Y

3.2.1. DPPHHE 0|&5l free radical 2y

At 9l Egata e AA E‘rr/]%ﬂ] of&) 7\
ANg A Ae wke-e AEAkst RS e At
$-ojt}. (+)- a-Tocopherol %59 UV\%M]E =E L}% o
A AA st e ¢4 FR FE8 ?i
o ZAANZIY oy FAFAR FEs A
8o o4 free radical¢! DPPHSFS] ¥H&-& B3
} B &

2o\ H ~(Aspalathus linearis) %% 8|1 v|u&d
9l L-ascorbic acid, (+)-a-tocopherol, quercetin 2
rutin® free radical 2H83(FSCs) F73 23+ Table
2 2 Figure 13 2t} FolRAx FEHFES 50 % ethanol
2259 A% FSCx7t 1150 Ng/mL ethylacetate £3&
476 ug/ml, aglycone #8& 847 pg/mlg& e
Ethylacetate ¥3 % aglycone #3804 free radical 2
Aol T AOE YERRT, ol v B2Y (H-a-
tocopherol EUhE & HoFm gk 1 9o vu &
Az AL =849 L-ascorbic acid®] free radical 2=
AEYL 379 ug/mL el R eo|E HAEFIE AN HE
quercetin® 343 pg/mL, 29 WFAQ rutin® 503 pg/
mLe] it

o

3.2.2. Luminol &S o[ F
Aol AojM M A 4 %"é(%@“ﬁ——)
Luminol& Fe"-EDTA/H:0: A
8) AbsElo] SE Aol o}uu
~ 40 nme e AoE UHA 2}E‘r. Flg ure 2 2
T

lH =
f”ﬂ
( o?.:
‘101'
.
E
iy
)
]

lacetate -v'ﬁoﬂ/‘i ]74’\]?1 2HEL 1,5 10 2 50
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Figure 1. Free radical scavenging activity of Aspalathus
linearis ethylacetate fraction.
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Figure 2. Reactive oxygen species scavenging activity of
deglycosylated fraction from Aspalathus linearis extract
(EtOAc fraction) in Fe*'~EDTA/H:O; system by luminol-
dependent chemiluminescence assay. [FeCls - 6H:0] =
uM, [EDTA] = 50 M, [H:Q] = 3 mM, [luminol] = 1.4 mM,
concentrations of deglycosylated extract from Aspalathus
linearis EtOAc fraction; 1: control, 20 1 ug/mL, 3. 5 ug/
mL, 4 10 ug/mL, 5 50 pg/mL, 6 blank.

- g

ug/mLoly Fx &Aooz FEERg 7M. o
72828 o] AAE E2(deglycosylated fraction)?] A4
Atz 2B (EFAES, OSCx) Table 3ol4 e} #Hoj
220 ug/mLo]%lth. Table 304 Fo]HA 50 % ethanol

25L& 109 ug/ml, ethylacetate £33 458 ug/mLE
L]—E}";;{'T;}' ufe}A —6’5“}5}&" 50 % ethanol
ethylacetate #&olv} & AAANZ FHH) 2
aAGA] By} F& i"%ﬂz‘%\*r/}. 50 % Ethanol
S vREARE A3 L-ascorbic acid (150 pg/mL
o} 71 oo)de] EAS HAch

FZ2E0]

L

33TQOEnEﬂAF*ﬂé?unWE%FWiE

z 51
Folnx 2EE A4 93 A EL&Ae] Qlo
M BE g3E 54 437} Figure 4 3 Table 49)

e EgEsts) A, A 33 A 4 5, 2007

A

=
9]

3.

ROS scavenging activity (%)

|

50

10 20 30

Concentration {ug/mL)

40

Figure 3. Reactive oxygen species scavenging activity of
deglycosylated fraction from Aspalatfuis linearis extract
(EtOAC fraction).

Table 3. Reactive Oxygen Species Scavenging Activities
of Extracts from Aspalathus linearis and References

Scavenging
Compounds Activity
(OSCs, pg/mL)
Aspalathus linearis extract 1.09 (= 0.20)
(50 % EtOH)
Aspalathus linearis extract 458 (£ 0.83)
(EtOAc fraction)
Deglycosylated fraction of 2.20 (= 015
Aspalathus linearis extract (EtOAc fraction)
L-Ascorbic acid 150 (£ 0.85)
Quercetin 0.05 (= 002)
Rutin 0.13 (£ 012)
vt 9.
YT AE7F 50 % A= dEes A0S
AEZRETEFo] F-E AA Yeidr FolHA 50 %

ethanol Z2&E& 1, 10, 50, 100 pg/mLe FZoA A<
=5 oE&A(rxol 74 36.20, 80.80, 272.00, 200.00 min)

o2 JE #7E AAEHh 9 AHoM Bl 50
% ethanol F&&< 50 ug/mLQ FrAAM 7P & AE

B3 Z3H272.00 min)E RYF93, FE7F 100 pg/mL
oA 20000 mnoZ gt ZAse AFS Yk
ol olnltE FEE FEVF E wi AX] gig n
BALAREAAZAM Y F8)S vepd + dE EZ0
EATL e RE AL 5 vt @9 ethylacetate 9
o] A$E /‘ﬂilii A7 g FEEo|V £8nrx
27 yehdt) 38 AAAZ 239 AXRS g73E 1,
10, 50 pg/mLoAA 0] 22 30.80, 103.80, 81.30 min&
2 UEhsth

HEAZ AMEE ZElRkol= wjPH¢l ruting 10
pg/mLA A 4050 min, quercetin® $9L 5 X004 147 min
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Table 4. Effects of Extracts from Aspalathus linearis and Reference Compounds on the Rose-bengal Sensitized

Photohemolysis of Human Erythrocytes

¢ (half time of hemolysis”)

Concentration, ug/mL

Aspalathus linearis extract (50 % EtOH)

Aspalathus linearis extract (EtOAc fraction)

Deglycosylated fraction from Aspalathus linearis extract
(EtOAc fraction)

Rutin
Quercetin

(+)- a@-Tocopherol

1 10 50 100
36.20 80.80 272.00 200.00
(£ 1.35) (£ 3.24) ( 6.20) (x 3.16)
36.20 41.30 59.80 68.00
(+ 2.84) (+ 6.29 (x 10.40) (+ 1.28)
30.80 103.80 81.30 B
(+ 363) (+ 356) (= 6.30)
35.20 050 ~ ~
(£ 1.40) (+ 10.44)
51 147 ~ ~
(+ 3.03) (+ 15.01)
_ 33.00 7433
(£ 1.80) (£ 6.35)

YControl, 7 = 31 * 1.0 min

< JEATE Quercetin®] quercetin Ml @A rutin 2

X AXES g3/ 9 35 RAFE3 9 o
rutin o5 quercetino] AEof o] Hd AZu g2
o AR o folgg UsH ol AEuM o
ve @4k o Qx| de] Azl e oiE
aglycone! quercetin®] .t} ©f Z&do= AAEE B
oF 3 vl Rutin® 2709) Hrutinose)o] ZEst )
Z rutin A FHNA F Bl Ao AT )
2] Aol A3 ofHgol Ao ATRE FHE ¥
A vebd Aog daE A sjas s o) F
AEEe] FetRoln wigAYl FolB A ethylacetate

T8 AEZRI FHE 10 pg/mLolA 4130 minolx
Zol AAY E¥(aglycone) FY HxolA 10380 min
02 LR LT aglycone®] AETo RO EJ &
olg] NEXRS &/} & BT Yk

AT 50 pg/mLolld EH AERZT EF}E ethyla-
cetate ¥3(Ty, 5980 min) < Fo] AAD 3 (81.30)
< 50 % ethanol FEE(Q272.00) €28 Z71st9t) olg
& 73S Table 39M 9] 444 2ATA(EFAES)
& $lethylacetate #3(0SCso, 458 pg/mL) < o] AA
" F£(220) < 50 % ethanol i%%(l 098} dA sk
Ak F, AEXRT g3 2 FLA8ES 50 pg/mLolA
50 % ethanol FEE904 7P 2& OE} T 9t IuA
S 2 ethylacetate F& o\ aglycone EFolA 1 gital
Aol Axe Be g9/ 2A Yehue A blF
o] £ o], ethylacetate &3 o]1} aglycone Bao= ¢A

Tt FolB A 5) % ethanol 2&E 3o 23l 30 te &
ol EAE 7H5AE AAME ‘:‘r/‘] H ethanol
FE2E FoA FA4dLd g AE E“*}} % r=

F3atslgo] & B S AABIL Yo o
Aol i3 F AF7F Basitty AR

10 ~ 50 pg/mL FZolA FolRA 50 % ethanol 5
25237 o] AAY Z¥(aglycone) EF HluEdz A}

1

43 2¢4 edstAlol HEWl E AEY (+)-a-to-
copherol RO AX8 3 37 28 ¢ 5 Aok

3.4. FojHA FEZQ TLC ¥ HPLC H4E 24

3.4.1. BolEA FEE9 TLC HE 24

2oln A 2R TLC ABRMEIHL Figure 5 2
Figure 61 YEFASITE Figure 5& 50 % o&t&2 F&
gt Folua FEEZHE I cthylacetate £89 TLC
FzvtEaYoels] 79 w(ALl, AL2, AL3, AlL4, AL5,
ALG, ALDRE ZEHFHATE 1 F R 0662 AL4A= =94
2 i G Sod B9le A FEA MY 2 A
o2 vgytth B TLC Z27AM &R =0t aglycone

S ALLF 98 $AolA YEa, Al2 ~ ALT WE
& Zatp wole v (flavonoid glycosides) & el
a9t} NP/PEG ‘?nf‘%‘ AleF ARE Al AL3, ALS ¥ ALY
e FIAE 2 ALGE -3 AL2 me
L&-AFE L}E}‘”‘:} Aty o 2 quercetin? 22 &7t
Bwo|EF NP/ PEG 24 A 3.8, 1uteolin3 =
H-Fg s

hw)

. apigenin 2 7 WRAAEL =H-AFE Y
E}lﬂ o 8 EEELS o)8sle] AL2E v

£ isoquercitrin, AL7E rutin ¢4& A 4 9l 9}«9«”4,
AL5Y NP/PEG 222 hyperosided-& 391819 1, o]
¢} Y& R 0.63%) isovitexine UV E—’Fijl,EE*A £
W &4 UV AEE = 272 340 nm)F Figure 89
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Figure 4. Effects of Aspalathus linearis extract (50 %
ethanol) on the rose-bengal sensitized photohemolysis of
human erythrocytes. Irradiation time ; 15 min, pre-incuba-
tion time; 30 min, [rose-bengall = 1.5 uM, concentrations
of deglycosylated fraction from Aspalathus:, linearis extract
(FtOAc fraction); 44 control, A-A! 1 yg/mL, -
10 pg/mL, *-%: 100 pg/mL, @-@: 50 ug/mL.

Re
ALl [y 0.97
AL? | oa> 0.74
ALY @ (.69
ALS 4> 0.6B
ALS ® e 0.63
ALB 0.54
AL7 | 0.41

12 3 456

Figure 5. TLC chromatogram of ethylacetate fraction
from Aspalathus linearis (AL) and references. 1! rutin, 2
vitexin, 3: ethylacetate fraction, 4: hyperoside, 5: isovitexin,
6: isoquercitrin. Eluent system; ethylacetate : acetic acid :
formic acid : water = 100 : 11 : 11 : 10 (v/v).

A HPLC AZWEIHOZRE Zo] EATE AT
4 A%tk wWeEkA AL57F NP/PEG #Aellx 3

H AL isovitexin®] FFo] WF Zo} e &2 A
o7 ol" Bramati 5 (2002)9] <3 ko] g nf
th AL4 2 AIL6E ZZ orientin ¥ isoorientin®- 2 g
8, UV §529Edel A §5 HFOV EY -
270, 344 nm), Z18]3 Figure 82] HPLC AZvEIH S
22E Zosldvl. Figure 62 Fo|RA FE2E F
ethylacetate £3& 3 7R AN 42 Fo] AAE
B3 (aglycone £3)2] TLC Z2ntEa#olt} o] aglycone

ojetei-E e8] A], A 339 A 4 3, 2007

Rf

AAl mO. 0.62

AA2 0.57

AA3 0.45
12 3 45

Figure 6. TLC chromatogram of deglycosylated fraction
(aglycone fraction) from Aspalathus linearis extract
(EtOAc fraction) and references. 1: luteolin , 20 quercetin,
3 deglycosylated fraction (EtOAc fraction), 4: kaempferol,
5 apigenin. Eluent system; n-hexane : ethylacetate :
acetic acid = 21 : 14 : 5 (v/v).

nae 3759 u(AAl ~ AA3E RIHJI, BEEF
& olgsld 93 A3 AALL kaempferol, AA2E
quercetin 18] AA3E luteolin U< & & AUNUTh
#, ethylacetate ¥8& 7 7eESIAAA 2 Fo| A
AR 23 (aglycone E&)ollE ZTRcol= v FA (rutin,
isoquercitrin, hyperoside) % C-glycosyl flavones ¢
orientin, isoorientin, vitexin, isovitexin & £A3HA egkrt.

3.4.2. Ro|EA FEES HPLC & 24

ZolBa F=2E F ethylacetate 8¢ HPLC Z2n}
Ea#E Figure 791 Uehit A2utEIHE 974
Hola8 RHAFUT, 779 dolae AL BFEEZ
S ALgstel wlastd e, 3 Figure 59 TLCOlA ZHzt
o] W& Fo] gz £&3 e I AEEYe FY =
A9 HPLCZ 88ty Figure 79 ¥olaES #<lsts
o Abgstgih weba Figure 79 peak 12 isoorientin,
peak 2 (orientin), peak 3 (vitexin), peak 4 (rutin +
isovitexin), peak 5 (hyperoside), peak 6 (isoquercitrin),
peak 7 (luteolin), peak 8 (quercetin), peak 9 (kaem~
pfero)2 A=At Folwx FEE F ethylacetate
B3ozBE dolxl o] AAY aglycone 8ol it
HPLC zZzvlET3L Figure 8ol Ueheich EEEH
g o]gdte] Qg Figure 69 TLC ZRWEIHI}
Yang 0070l 98 Rud AFFHA 5L olgsd
Figure 89 . Ztze] dlo|aE EAMzte] & A3 pek 12
luteolin, peak 2% quercetin, peak 3% kaempferol 9& 2
oI5t 3, 37HA Serieo)=e] FAHE luteolin (peak 1)
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Figure 7. HPLC chromatogram of ethylacetate fraction
from Aspalathus linearis (AL), at A = 360 nm. 1. isoori-
entin, 2 orentin, 3: vitexin, 4° rutin + isovitexin, 5. hy-
peroside, 6: isoquercitrin, 7: luteolin, 8 quercetin, 9. ka-
empferol.

1824 %, quercetin (peak 2) 58.79 %, kaempferol (peak
3) 2297 %2 YEel}THTable 5). Ethylacetate 232
HPLC ZErEa#3 H)wste] iseorientin, orienting]
ZAH7E Fo)% BT luteolin®] 48| 7F 18.24 %7}
Hx= 7218 isoorientin, orientin® ©A-TA Ao o
oA glucoside?} AF 7}EF wHE-& B3 T AAT
o] Folx| %] ¢Fol aglycone?] luteolin®] AAHA E7]

fEon Aot vRIIAE vitexind}  isovitexin®
apigenindl] Fo| ©A-84 AFoZ o]FoA g F

Ryolt Wi o)7) wjEe) iscorientin®} orientind) A £}
Zro] HPLC A ZwE 2 (Figure 8)ol A apigenindl] o3t
oAzt oA &3e & 4 gith

3.5. Elastase X{sf &4

A R B Tol g8 FEEHE IR AAF
o] ZA8tE matrix-metalloproteinases (MMPs)+ T %

g}, B3 FEARH 2HE DAY Aok MMPsE ©)
FE FOAE ST collagenase, gelatinase ¥ elastase &
o] glom mRo| etzks g FEAIA oA elastase
o 84 Zae W T8

Fol|RA EZHE F cthylacetate FHOZHE I
aglycone ¥32 elastase ANEAICx0)0) 908 pg/mL=

g & 2AE Yell Y ti(Table 6, Figure 9).

BREAE A2 kaempferol® quercetin® 4ZF ICx
o] 136 ug/mL Z 6.1 ug/mLolSlt}. ©]& Table 59 U=
FolHA FEF F ethylacetate B84 & AAZ &
G H o= aglycones?] luteolin, quercetin ¥ kaempferol
o vjelgl Aeg weEct

2 24w Adavol= s Azt

259
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Figure 8. HPLC chromatogram of deglycosylated fraction
(aglycone fraction) from Aspalathus linearis (AL) extract
(EtOAc fraction). 1: luteolin, 2: quercetin, 3: kaempferol.

Table 5. HPLC Quantitative Analysis Data of Degly-
cosylated Fraction from Aspalathus linearis (AL) Extract
(Aglycones of Ethylacetate Fraction)

Peak | Identified Ret. time Rel area Amount Rel. ratio
No. | compound  (min) (%) {(mM) (%)
1 Luteolin 20.79 16.16 0.27 18.24
2 Quercetin 21.33 67.16 0.87 5879
3 | Kaempferol 2981 16.68 0.34 22.97
Total 100.00 1.48 100.0

olo] FolRAdE $HFHo] & kaempferol 2 quer-
cetin® A} T A EFo)A hyaluronan synthase
mRNAES 2H&AA ¥ % o€ 02 hyaluronan (HA) &
Ae ZAZIGE Flol RauEeld gvi29]. w3k dut
20 2 HA¥ collagen B elastin %T% o] x3}e} U E
o] M¥ ] e gtadn, ¥ @dAs £ T84

F A3 FA de AR E'?QJ_ o tH30,31]. w
ZA] FolnA FEES HOR FEMA FHEo] YUe
-8k 715 AAEA THeAe] dEA dolry] fid

4.4 B
1) FolRA F2E 589 AS- 50 % e F
222 1778 %, ethylacetate 232 A% 1.36 %ot

2) FolHA FEE9 free radical ’\7% B (FSCa)2
50 % olere F&E 1150 ug/mL, ethylacetate 8 4.76
pg/mL, ethylacetate #ZoJA B #AAAZ aglycone
847 ug/mL2 WERYTh

) Folus 328 YL

2AZRZ(0SCa) F
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Table 6. Inhibitory Activity of Deglycosylated Fraction,
FEthylacetate Fraction of Aspalathus linearis (AL) extract
and Reference Compounds on Elastase

Inhibition
Compounds -
(ICs, yig/mL)
Deglycosylated fraction from 9.08 + 368
Aspadlathus linearis extract (EtOAc fraction)
Kaempferol 136 £ 24
Quercetin 61 =09
100
&
z 8}
=
8
c 60 |
S
5
£ 4wt
2
]
g 20
i
0 ‘
0 5 10 15 20

Concentration (pg/mL)
Figure 9. Inhibitory activity of deglycosylated fraction
obtained from EtOAc fraction of Aspalathus linearis ex-
tract on elastase.

oA JEg FEHE 109 ug/ml, ethylacetate w3,
458 ug/ml, ethylacetate {89 3 #AAT o2 E F
ZEL 220 pg/mLE FolRA AEe FEEO N &
245 e

4) ‘0oz frd HEF FLE Ao YoM, F

1 ~ 100 pg/mL)ell

A gE-gEder ‘oz fEd £¥& JAFA
£3] FolEA du©g FEEE 50 pug/mlL TEAA

, 2 AXRT AL YR

5) Fo|BA 2&E F ethylacetate 82 TLC= 770
o] mj(ALl ~ ALDE EHJx, 2 FolA R 0669
AL4S] F=7h 7P A AoE ey

6) FolRhx FEE F ethylacetate £l thste] 2
AA 248 5 dojA aglycone ¥E TLCE 3719 o
(AAl ~ AA3E Yehi%iz, o] o AAL AA2 ¥ AA3
= Z}7} kaempferol, quercetin, luteolin®. 2 #1315t}

7) Aglycone 2% T HPLC ZZvlE1#HL 3719
volzg Yedz 1 $8 £+ luteolin, quercetin,
kaempferole] 1 2™ ZAIH|= luteolin 1824 %, quercetin
5379 %, kaempferol 2297 %= quercetin 3ol 7}%
£ Ao 2 Yelyth

d

asgEstelAl, Al 334 A 4 &, 2007

AER- HAL - B

=0 -
S e

N
nf

8) FolRA FZE F ethylacetate 3¢ HPLC =

C 2olEade AE 9% 360 nmolA 9719 HlejaE u

BRI, peak 1 (FA1H] 1471 %)< isoorientin, peak 2
(98.84 %)= orientin, peak 3 (5.63 %) vitexin, peak 4
(1273 %)= rutin® isovitexin, peak 5 (9.24 %)% hy-
peroside, peak 6 (540 %)< isoquercitrin, peak 7 (148
%) luteolin, peak 8 (1761 %)< quercetin ¥ peak 9
(459 %)= kaempferol 2.2 A= ATH

9) EolnXA FZE % aglycone ¥ elastase A3
F4(ICx)°] 908 pg/mLE #$%- & B4 Yehlodth

olde] AREL Folnx FHE FAs g ¢
Bol FolEx Qi g 243 ethylacetate &39
3 AA AY T A7 aglycone B9 & elastase A
HAJorry FE/HH 7154 FFEFLEREN &
TFsAdol E& AlAkgtth

# A

o, {2 A=A

% 7
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