J. of Korean Oil Chemists’ Soc., 1
Vol. 33, No. 4. December, 2016. 647~657

ISSN 1225-9098 (Print)

ISSN 2288-1069 (Online)

http:/ /dx.doi.org/10.12925/jkocs.2016.33.4.647

_OIL
kl
PN
o
o
1
lo
ot
c
i
ik
o,
e
o,
gu
g
1

1€ 149 47; 2016'd 124 9¢ A=)

Antioxidative Activity and Component Analysis of
Prunella vulgaris L. Extract/Fractions

Ji Young Suh - Joon Seob Seong - Mid Eum Yun - Ye Seul Lee - Ji Hoon Ha
Dong Soon Park” - Soo Nam Park™

Department of Fine Chemistry, Cosmetic R&D Center, Cosmetic Industry Coupled Collaboration
Center, Seoul National University of Science and Technology, 232 Gongneung—ro, Nowon-gu,
Seoul 01811, Korea
"ARAM HUVIS Co., Ltd, Bundang Seoul National University Hospital Health Care Innovation
Park 172, Dolma-ro, Bundang—gu, Seongnam-—si, Gyeonggi—do 13605, Korea
(Received September 26, 2016, Revised November 14, 2016, Accepted December 9, 2016)

o2 E R¥S Wer R BAEM fEAE 24 dFE S#FSHth  1,1-Diphenyl-2-

o HT

0] g3t Fe’'-EDTA/H,O A1 AAH BAAF4Z(reactive oxygen species, ROS)o| gt dtaix
£ FFAEFE(0SCs0)2 50% olete FE=, oDoMEIolE 28 9 ofzz|E 2N ZZt 4
pg/mL, 1.00 pzg/mL 2 1.02 pgg/mLelgitt. '0,2 GEH HEF HEEA ] digt Heav= 1 ~
25 pg/mLe] FEoA FE SEHO=T FIISIYN, 55| 25 pg/mL FEOlA ofFElE £ ry
o] 3379 min®® E2 AX HZ Z4S Uitk ol tEAQ e EE=E I (H)-a
—tocopherol (75 = 38.7 ®)ETE vt & NEZ HE TWE UepdS gt A3l A8 st
z FEE9] odotAHo|E 283} ofZElE Egof thste] TLCe HPLCE o8¢ A8 248 43
StLE. of2otAE|o]|E BElofX+= caffeic acid, rosmarinic acid, quercetin 3-8 -D-glucoside, rutin,
kaempferol-3-O-rutinoside, astragalin (kaempferol-3—-O-glucoside)& &<15}ct. ofZa]lZ E35lojA
+ caffeic acid, rosmarinic acid, quercetin ¥ kaempferolo] x-S RISt oo ATERH
H, 51z &8 9 2ZE2 '0, B ROSE A2 AZue Hod & e A P48k
2A PE EobllA 380l 7FehE AlAeEH

5 9 olZeE BEloA 77 1525 ug/mL, 8.68 ug/mL D 825 ug/mLelglth. Luminol H34H
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Abstract : In this study, the antioxidative effects and active component analysis of 50% ethanol
extract, ethyl acetate fraction and aglycone fraction obtained from Prunella vulgaris 1. were
investigated. The free radical scavenging activities (FSCsp) was investigated at 50% ethanol extract
(15.25 pg/mL), ethyl acetate fraction (8.68 wg/mL), and aglycone fraction (8.25 pxg/mL)
respectively. Reactive oxygen species (ROS) scavenging activities (OSCsy) in Fe**-EDTA/H,O,
system using the luminol-dependent chemiluminescence assay was investigated at 50% ethanol
extract (4.68 pg/ml), ethyl acetate fraction (1.00 xg/mL), and aglycone fraction(1.02 xg/mL)
respectively. In the cellular protective effect against 'O, induced cellular damage of human
erythrocytes, extract/fractions of P vulgaris L. were increased in a concentration dependent
manner(1~25 xg/mL). Especially, 750 of aglycone fraction at concentrations of 25 ugg/mL
showed the most protective effects at 337.9 min. It's showed nine times higher (+)—a—tocopherol
(50 = 38.7 min) as typical antioxidant in the 'O,-induced photohemolysis of human erythrocytes.
TLC and HPLC were used to analyse active components in the ethyl acetate fraction and aglycone
fraction of P wulgaris L. In ethyl acetate fraction, caffeic acid, rosmarinic acid, quercetin 3-f
—-D-glucoside, rutin, kaempferol-3-O-rutinoside, astragalin (kaempferol-3-O-glucoside) were
identified. In aglycone fraction, caffeic acid, rosmarinic acid, quercetin, kaempferol were identified.
These results indicated that extract/fraction of 2. vulgaris L. is may be used in cosmetics industry
as natural antioxidants by quenching and/or scavenging 'O, and other ROS, and protecting cellular
membranes.

Keywords * Prunella vulgaris L., reactive oxygen species, antioxidative activity, flavonoids,

1. M 2 380l 7P A3, mRY Al & 9 24 &

&S op7lstetl AAAQ AT {H4-5]. =

oRe AAC] Felzt A7|EN AFelA, Fdl, Fof Gatet oA 4 a4RE 54 G
54, Mg =9 toFst g4 901 HEsin AFSHAIQl superoxide dimutase(SOD), catalase,
Q7] R AHFAor Agtd AEHA Q219] glutathione peroxidase (GSHPx)¢t H|&42 T
A L&EEo] Ut ASlH AEH A FH AFSHAIQD HlE C, W E, EefHiolE 5
AL 2L]HUVA E UVB)Ol ek kEol, o Qi ol M= AAoHY 8-S Folo
Iz ols] wAE A (reactive oxygen mRoA et EYIE ARt shAet

species, ROS) w59 Jatst FolAE FAst  ROSZF Ao Y= st YIEHIT &
of BuAglogy mie Ashy AEH A - HEAA w7 E4go] et Hrt6-9]. mH

9t FALZTROS)Y FREE FHzEel 42 AR et wkge A, g gl
superoxide anion radical (O, ") ¥ hydroxyl DNAS] 4ts}, Teja detad, Febd 9 s
radical (- OH)ol Qli, H[ZHZF singlet FEA T 22 4R A dd 9 uRA
oxygen(*!Op)3}  hydrogen peroxide(H,O,), L& A wadds ol 5 B4 55 ek 1

T BYRAZROT A A ALl wke  F w5k $HOR o]olurH10-13]. whebd A4
o7 AdEE 871 A SYZ peroxyl ¥ ROSE AASHAY ROS7F AAEHE=E RS 9
radical (ROO), alkoxyl radicalRO)5©o] Ltk A7) eliMe &89 oF st dols

[1-3]. oJ5L FEae 2 o8] &4 ¥gg  EHAD 5 Qe ol AhT UsAE ANdst
nZoksls ohokst e AA 27 9@ HZoA A SHgE AR & Eotel SIS HED
Agd 4 Jdem, 1% O, -OHe 2 ¥ dark sl

- 648 -



Vol. 33, No. 4 (2016)

St % (Prunella vulgaris  L)E  EE3
(Labiatae)el &5k Al 2202 ghtels
RS AZAZ AL Dot StilxE ok,
49, dd 9 AYAS & 59| eralzgol
A QUoH14-15]. gty oz =, S 59
SobAlotel oA AHelm, self-heal 2 2]
A utHlel. stz tHEAQ AHEOEE
oleanolic acid, ursolic acid, caffeic acid &
in o] eA  gon] ARoL o
—spinasterol, stigmast—7—en—3 3 —ol 2
triterpenoids A&50] B QItH17-19]. A
el tg dree AR W 2 Hele
2 (HIV type—1) 24 AA|[20], stazolA] &
2|59 polysaccharided®] herpes simplex virus
type 13} 2¢] oigt 249 AA|[21], dL=A 4
[22], &4 2480231 2 4F F4ikst 244[24]0]
Bygy ot I8y 2 ROS (H0, Op°7,
- OH)7} A== AelA stz F2E9 238
H(50% gE 5=, ALoAHIE ¥ of=Zg
2 #9) ROSO gt Fa4teks B7hd o
gl Fast '0082 f=H AE &4 digh
HS gite] oigt d+E A9 gle AAolth
mata B ApoAEs stalx FE2E 9 EYE
S 5t free radical AAGA,
Fe’'~EDTA/H,0, Aol BAE B4 4%
O3 = ey, 10,02 R AE £
et A HeauE SAstA; sk, 11 &

2 BAToRHN stz FEE9 Pt
3t Be kst PR AEH §8§ THeAol

= =

21, 7171 ¥ Al

UV-visible  spectrophotometer=  Varian
(Australia)AFe] Cary 50, sFshd=37]&= Berthold
(Germany)At2] 6-channel LB9505 LTZE, 3&
d Adof AHE3FE Spectronic 20DE Milton Roy
Co. (USA) AEL AHgstath. pH wHHE
Hanna (Korea)Al A& AFE5I913, HPLC=
Shimadzu (Japan)A}¢]  Shim-pack VP-ODS
C18 column (250 mm X 4.6 mm, 5 gm) A
E= AH&Stath. Free radical &7 244 AHE
3t 1,1-diphenyl-2-picrylhydrazyl ~ (DPPH),
EDTA, luminol, heparin, FISHAZ AHH

rose bengal Sigma chemical Co. (USA)of A
Fstgdek. 71EF FeCls - 6H,O%  Junsei
Chemical Co. (Japan) A<, H,0,&= Dae
Jung Chemical & Metals (Korea)Al A& At
Botilry. 8l Alxo] AFEHE NaHPO, -
12H,0, NaH,PO, - 2H,0, NaCl, H,SO4 1811
olet&(EtOH), WEHE(MeOH), ogotAE|olE
(EtOAc), n—-slit 5 ZF& 81l Al EF Al
oFZ AMgsigith. HlREER AR (H)-«a
—tocopherol (1,000 IU  vitamin  E/g),
L-ascorbic acid, caffeic acid, rosmarinic acid,
astragalin (kaempferol-3-O-glucoside),
kaempferol-3—-O-rutinoside, quercetin 3-8
—D—glucoside, rutin, kaempferol, quecetin=
Sigma Chemical Co. (USA)ol4 <5ttt A
ol Abget staxE 20169 39 AE AEAl

ol Fdste] At

2.2, 5tnxo F&5/28 ¥ 8
Ao AFgSE stz Scheme 1.3 #e W

Hog & 9 E¥5 4

% 100 g& BA A2 F 50% ol 2 LE o

E

E =2 =

2 282 ogotAH o]
o ste] 2S AAst] AQTh ofZEE HIL
0.1 g9 oEotAEHo|E meHE D W, ofNE
9 4,502 45 : 5 : 05 (v/v) H&® 35t
10 mLgdo] 442t B¢t 59 71dstdA &7
- YA, s= A7 gohe 5%

[o
el
T
foi
o

Z

oL

T oA ofHotMHIC|EE ol g5l ¥t
E A - 5559 olFdE 282 Alxotdd

S&2 Axd 112100 g& 7|EC2 A
Fshct Axd stz 50% oEE FEE
23.3%, o|dotAHIo|lE BEL 153%9°C
gotAHo|E EEoA TS AAG o8&
59 £82 0.74%2 JErtth

o & o L0

- 649 -



| Prunella vulgaris L. 100g |

50% Ethanol 2L, at 25°C for 24h mixing,
filtration

| 50% EtOH Extract |
I
| Hexane Fraction | | Agueous Fraction |
I

| EtOAc Fraction | | Aqueous Fraction |

Deglycosylation

Aglycone Fraction

Scheme 1. Preparation of extract and fractions

from dried 2. vulgaris L.

2.3.

b
i

ta =29

ol

2.3.1. DPPHH-Z o[8%t Free Radical A&
DPPHH2 Al=9 2tz &aA5E J71d &
AggorA, HwH <FAL ozl
DPPHe| tigt AzlFAITS Fote] AEe] 2
S Aok A@Holth. A L He2
31471 0.2 mM DPPH & 1 mLo| o
1 mLE A7ty o8 529 stz &
mLE It A2 o A4 10 &
9] & spectrophotometer2 517 nmefA]
Aokt 1 g9 Arle ANRE
Q= X (contro) 2 Tl A|lgs

oL
AR

r

o, moh ol ME
L X o 1Ol

=
T= °

A

=

A

2
Alge 5% (free radical
scavenging activity, FSCsp, pg/mL)ZA HE7]
stelow, 25 ZZ(DPPH) A£AZAE (%S A
Abeb=d] ARgRE A2 ohgat A
Radical Scavenging (%) =
A

experiment

sample blank
X 100
1 )

(1-

control

2.3.2. Luminol TP HE o]-&3t
Fe*~EDTA/H, O Aol JoiA SAats
A2AGR(F Ft3ks)

Fe’'~EDTA/H,0, A& ©Fst ROSO, 7,

OH 12|11 H,OpE AAAIZ]AL, L2 9]
oA Zujg g3t weta o] AE o4
ROS| Higt & tshs2

124 R e
o] & istsoll= S A S dotx=
ZAgolE gk x3td 4 ot A4dE ROSE
HE2 FulEd ROSeH] w55 F3t sfehiag
< Aoz RIT & oot sy 534
4 FHo| 874 178 mLE 41 o8 ¥E9
iz FEES YAk 9710l 2.5 mM EDTA
40 L 2 5 mM FeCls - 6H,0 10 xLE 7}stH
2 35 mM luminol 80 xLE Y1l &5 49
Tk olojA 3EhE719] cell holderoll FE
£ 491 5 & B¢ A0 = 150 mM H0,
40 pLE Ya SshEgg 25 B 53 S5t
ot & (contro)2 AR 8 thile] FH4
£ Y1, A (blank)2 AzZd 7o) T
sht HyO,9F FeCls - 6H,O Al SR/SE A7t

skt §Fshd7] 6-channel LB9505 LT9 Z+
Ad2 AP Ao BHAste] Afd 7+e] zpol7t A
o k& ofyct. Fehgozn ZAT AHoi&
()2 tha ATt Zol Ueigly, S444a &
Ao 37)= Pl Al717t 50% A
Lo Zast A|79] 3 (reactive oxygen species
scavenging activity, OSCsp)ZA] Z7]|5F T,

=~

st 3

2.4,

o

gy

o

0|83t M i,

foh
kol
I

= 2

24.1. AFT ¥EH Az

A= A7 4 dH=HE 4o A
@ ZA| heparino] 7F © Alde] ¥ & 4
T Yao| Hysta 12 h oo o83t
t}. o]& 3,000 rpmo 2 5 B Hot A Has)
of AL @S ok, 2 Adts
0.9% saline phosphate buffer (pH 7.4,
Na,HPOy - 12H,0 9.6 mM, NaH,PO, - 2H,0

1.6 mM)E AlHste] AiEelst 2ldo] Wy
T &2 AAsA) ol 33 wHEste] AlF, 2
25t A= AT dgHS A xsto] ARgSt

om, FeY Age oln JYH wye] ue}
saqgsticy. Al AH8E AP detele 700
nmofl4 O.D.gte] 0.60131em ojn] AT 4=
1.5 x 107 cells/mLo] 9t}

=2

2.4.2.

5 mLE ol AFTHNo,
L AZgAL AT ARE
P50 aLH Hrkshn QaelA 30

F5AA

7_‘1-

N

=

H  5oF pre-incubation Al &,
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rose—bengal (12 M) 0.5 mLE 7ot =m=pd
S (Whatman laboratory sealing film, UK)22
PFE 2 & 15 & 5 FRAE oiddoh F
S| Zas FxA= UWRE AA Zdt 50
cm X 20 cm X 25 cm Z7]9] AR Qo 20
W g5 Aok, FFEoEHH 5 cm 7
2o Ag dgdo] HYl moldA AFIE
A FPo] HEF Hjd} & 15 £ FF
FEAE okl FERAPE 24 & s
(post-incubation) AlZtel] wg HEF9] A
T2 15 B 7tdo=2 700 nmoA EFE
(transmittance, %)%25E F5FTE o] ToA
AT P Bgn Frhe AETe] 83
Ao Hl# gty BE A2 20T FAolA
ool stz FE25 9 299 F8d
Z+&= @3I= post—incubation Al7H SFAH T
TAE dgnrRE HAELY 50%7F 8
AR Tspx St BlsHRoh RE BS
AodoA 2T 0] 30.3 o2 Qe
* 1.3 & o2 Aol FootA vrehEth

o

X Lo fu 2

2.5. TLC Y HPLCE 0|88t slux FTSE29|

M2 2y
1z 358 3 olgotHol= Baln o}

g2 22& 100% g2 =<9l &, syringe
filter (Milopore 0.45 pm)E ©o]&ste] o}t
T oy FEF 89S ol§ste] IA4 TLC
(normal phase) ¥ H|=4 HPLC (C18) &4
ol-gstqrt. TLC =4 Al ARERF 7] 8ri=
Table 1o WetfigIch A& &l ojn] HiH
=3 A=e #5249 Rf @ 294 €
NP-PEG(natural products—polyethylene glycol,
2-aminoethyl diphenylborinate) A& o] &
g mo] A4 55 Solf gelskaith. HPLC +4
2 2% acetic acid 8N} 0.5% acetic acid&
SH3t 50% acetonitrile ~8H-& 083 7|27
gogog BEA591, HPLC EaxAe Table

20 ER A

Table 1. TLC Mobile Phase for Separation of EtOAc Fraction/Aglycone Fraction of 2. vulgaris L.

Eluent system

EtOAc Fraction

- Ethyl acetate :
Aglycone Fraction

chloroform : formic acid : DW =8 : 1 :04 : 0.2 (v/v)

Table 2. HPLC Condition for Separation of EtOAc Fraction/Aglycone Fraction of 2. vulgaris L.

Condition of HPLC analysis

Column Shim-pack VP-ODS C18 column (L : 250 mm, LD : 4.6 mm, 5 zm)
Detector UVD 170s DIONEX
Detection wavelengh 254 ~ 400 nm
Flow rate 1.0 mL/&
Injection volume 20 L
Program | Time 2% AAY in water 0.5% AAY in 50% ACN?
b h order (&) (%) (%)
conditions 1 0 80 20
for HPLC 2 35 40 60
gradient—elution 3 0 40 60
4 55 80 20
5 60 80 20

D AA : Acetic acid, ? ACN : Acetonitrile
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6 ARG - AEH - eWG - ol - FAE - uHEL -
3. gt 9 o
3.1. SloE FE20| st &M
3.1.1. DPPHEE 048 Afeitld 2484
AR wZof| oo WSt FAAAE F

O, 7, ¥ - OH¥ Z2 &4dxE Z+= A% =
tZ-2 whg/do] AM AMamuty detste] 2dxt
AFepRE-g-o] A-gAere-S AIAIE 4= qinh o]
o A el EAlste ARAIRI (H)-a
—tocopherol G- AAIiEL A TG4 AP
AE 24d g ARE AFozH ARt
o= TAANZIT ol Zo] AAE AlFto =
HoZ-E At sE FUEE S Alm
9 AgHd £2AEA (free radical scavenging
concentration, FSCs0)2 AT 4 Qth. wehA
= AdoMe HuA A g EAfjchs
DPPHE ©o]&ste] stilzx 55 9 299
Oz 2AZYE S35 284 A=
Z d2H (+)- a —tocopherol 9] -ttt 47
243 wlwskyet. At 2ol 50% A7
= &3l FSCse2 3tz 50% oehe FEEo|

- %E‘_ TE==
1525 pg/mL, ofEotAEHo|E E2lo] 868 u

g/mL, o8& B2 825 pg/mLE UERITH
(Fig. 1). stz FEE9 ARz &ASA
2 ofdotAHo|lE EEut olzZEE EdoA
(+)= a —tocopherol (FSCsop, 8.98 pg/mL)3
ARE ARt AAgAdo] S-S skt

=
%

=== e}

£ ;

2 15

H

2o

£z

§2 Y ;

g s

R

T©

g

§

™ o L 1 1

50% EtOH extract  EtOAc fraction  Aglycone fraction (+)-a-Tocopherol

Fig. 1. Free radical scavenging activities of 50%

EtOH extract/EtOAc fraction/aglycone
fraction of 2. wulgaris L. and (+)-«a
—tocopherol.

3.1.2. Luminol ¥FH& o]-g3t
Fe**~EDTA/H, 0710l oiA SA4sta
A7A B EF F43s)

2 A ARRSH Fe'-EDTA/H,O AoA =

LBl =g

[eXKe]
Fenton HH-&

A9t Luminol-2
7HI ] ofn| i mER4to]
Ato] wiehgel=  mHA g (420~450 nm
greH25]. o] Al FAEAE Hrlotd FaE
qtae] ool stehge FAsk=t ol ol
L5} z FASHS(ROS scavenging
concentration, OSCsp)-2 H7}olict. EA4r471
50% HAashs HEA OSCse stz 50% °f
e FEE0] 4.68 ug/mL, ABoAHCIE &
glo] 1.00 xg/ml, olFE=E EFL 1.02 4
g/mLE UEPgtHFig. 2.). oEotMHo|E EE
I oflzE|E B2 484 EAE & g
A L-ascorbic acid (1.50 gg/mL)Et} oF 1.58]
2 F4E e

=

5
2 T
=
gz ¢
]
-% = 3
E s
2 g
g8
28
| ) u

L L 1

50% EtOH extract  EtOAc fraction  Aglycone fraction  L-Ascorbic acid
Fig. 2. ROS scavenging activities of 50% EtOH

extract/EtOAc fraction/aglycone fraction
of P vulgaris L. and L-ascorbic acid
Fe**~EDTA/H,0; by
luminol-dependent  chemiluminescence

in system

assay.

3.2, '0,22 QEE M=E mtujofl cHEt ME
Hs 51

o Fo= porphyrin®|t} riboflavindt -2 oheF
g FSAAEC] EAoHH ol AL k&
g of P57 uheS 59§ '03 o8 ROSE
L=

0, ¥hgAdo] ol
A
A zzakof A
SHEgo] oA A= ZXIAIITH26].
2 AFoA AMzute] zd o]gFat
HAT A2E o837t kst Hrt Al
gt 10,2 FEE AZEAdo] oigh
€ B7istaAt skt starze] 50%

25, JdotAEle|lE E olZFFFE B39

=
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10 & 25 ug/mLE Asta FSAAL
rose—bengal2 10,08 §L¥ ZIT A3 u}y
7} 50%7F = A5 , B2
B3 aus gristdeh(Fig. 3., Table 3.). %
9] 50% e FEEY 0= 1, 5, 10 E 25
pg/mLeflA Z+2y 299, 30.0, 34.3 @ 39.8 &
o HolAE|o|E 82 27} 359, 43.3, 534 ¥
59.4 &, ol Z#E =g 4 345, 837,

1563 @ 337.9 Hog Uehdon] Hw
2184 FAEARl (+)- a —tocopherol2 &2 &
oA ZHzt 31.1, 36.6, 37.5 9 38.7 Eo& 1}

=]

=7gste] Al

o
)
fru

=

EHdT 50% ogE FE=, oEoEolE

g, ofZeE £8 BT FE-oEAd HEHS
aNE Holew, 55| ofZeE
g/mL koA (+)- @ —tocopherolEt} °F 9uj
Eo AZES a3E Yerch

289 25 4

50% EtOH extract
EtOAc fraction

s00 | Hl Aglycone fraction
Il (+)-c-Tocopherol

Relative protective effect for erythrocyte
(1, min)

Fi

—

extract/EtOAc

g. 3. Cellular protective effect of 50% EtOH

fraction/aglycone
fraction of P wulgaris L. and (+)-a

—tocopherol on rose—bengal sensitized
photohemolysis of human erythrocytes
(Control = 30.3 £ 1.3 &).

3. X FEE9 TLC ¥ HPLC HE22M
Stz FEEY odoHlE EEt o2
212 25| tigt TLC Z=rtE 18-S Fig. 4.9]
el Y, HPLC Z20tEIHE Fig. 5%} Fig.
oofl YrEri it

Fig. 4.9 ®°llA &2 ozl oEotAglo|E
o] o2 o F 6709 wW(PVL3, PVL4,
PVL6, PVL7, PVL8, PVL9)E &lstHct. 674
o] & IS Fof on] &= =4
9] R; value?} vl 9, PVL3(R=0.81)&
caffeic acid, PVL4 (R=0.72)+= rosmarinic acid,
PVL6 ((R=0.23)2 astragalin (kaempferol-3-
O-glucoside), PVL7 (R=0.14)2 quercetin 3-
B8 —D—glucoside, PVLS8 (R=0.05)-&
kaempferol-3—-O-rutinoside, =~ PVL9+=  rutin
R=0.02)2. & =I5}, o] A& oldomAl
HolE 13o HPLC IARuEIHNE 3l
woich. HPLC AZutE 1S 6709] peak?t
gtom, Z7}O] peakE EFEZC  retention
timedt UV-Visible S4AHERE HEAstYct
(Table 4). ZZ}9] peakE EA5toJE ZA3}, peak
12 caffeic acid, peak 2% rutin, peak 32
quercetin  3— 8 —D-glucoside, 4+= kaempferol—
3-O-rutinoside, peak 5% astragalin, peak 6
rosmarinic acid®2 WERGI o] A TLCOlA
golst PVL3, PVLY, PVL7, PVLS, PVL6, PVL4
m o] i Z47E AR E-E gelskint

Fig. 4.9] @2 ol28& £99 TLC A=nE
adfelw, " o 5 5709 w(PVLI, PVL2,
PVL3, PVL4, PVLNE &RlotAct. 5749 m&
ZEEEY vuwe F¥, PVLL R=091D2
kaempferol, PVL2 (R=0.85)+ quercetin, PVL3

Table 3. Cellular Protective Effects of Extract / Fractions of P wulgaris L. and (+)-a

—Tocopherol on the Rose—bengal Sensitized Photohemolysis of Human Erythrocytes.

750 (Half time of hemolysis)

Concentration (g g/mL) 1 5 10 25

50% EtOH extracts 29.9 (+1.D 30.0 (£1.2) 343 (£1.3) 39.8 (£2.2)
EtOAc fraction 359 (£0.3) | 43.3 (£0.3) 53.4 (£0.3) 59.4 (£0.6)
Aglycone fraction 345 (1.4 83.7 (£4.5) | 156.3 (+11.1) | 337.9 (£26.9)
(+)- @ ~Tocopherol 31.1 (£1.6) | 36.6 (£1.5 37.5 (£1.3) 38.7 (£1.6)
* Control, 75 = 30.3 + 1.3 &
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8 MAY - HEY - 2WE - olelE - AT - uEE - aey RS
Rf Values
PVL1 091
PVL2  0.85
=] = - PVL3 081
R i R PVL4  0.72
I PVL5  0.35
[ ] & PVL6  0.23
B = PVL7 014
- — R
D2 @6 ® @ @ @

Fig. 4. TLC chromatogram of ethyl acetate fraction and aglycone fraction from P vulgaris
L.(PVL) and references (NP-PEG reagents; UV-365 nm). Eluent system ; Ethyl acetate

. chloroform : formic acid : DW = 8 :

1:04 : 0.2 (v/v), @D rosmarinic acid, @

caffeic acid, @ quercetin, @ kaempferol, ® ethyl acetate fraction, ® aglycone fraction,

@

kaempferol-3—-O-rutinoside, rutin.

(R=0.81)-& caffeic acid, PVL4 [R=0.72)=
rosmarinic acid, PVL7 (R=0.14)2 quercetin
3- B -D-glucosideZ FHE At o]#g JE
ol2dE w¢¢ HPLC A=RmtEIoANE <
=Gty ARUIEIHE 47]9] peak7} Lo
o, upsl R EEEAS olgafel Mt &
A5t cH(Table 5.). HPLC peak®] XAJu]E &
el & A}, peak 1= caffeic acid, peak 2&
rosmarinic acid, peak 32 quercetin, peak 42
kaempferol2 WEFFIL o] Zkz} 9FA TLCof A
SQIgt PVL3, PVL4, PVL2, PVL1C| we] A&
I 247y AeE glskainh

of[otAE|o|E EElo|A] kaempferol HiFAQI
astragalin (kaempferol-3-O-glucoside) 7}

kaempferol-3-O-rutinoside), quercetin I
¢l quercetin 3-8 -D-glucoside®} rutine &<l
Hlou ofFElE BEolAe A fAY gl

- QISIth wido] ol FeE  EEA+=
kaempferol¥}  quercetin®] &RIE It o]&=
kaempferol BEA2} quercetin BiFA7} A 7}
FEo] oJdl kaempferol¥t quercetin®Z A%
H Zozg Az¥ch kaempferol¥t quercetin
747k o] g A E et Alzufe] ofet Hat Azt
W=ze] JE7F o golgdol whet MZHE Ft

S}
=

astragalin(kaempferol-3-O-glucoside),

quercetin 3-8 -D-glucoside, ©

7t 955 ' A doH27). weEbA 100
2 f=E AT oo izt AZHE Ft
(750004 oF28Z Zglo] odotAEo|E £
Hot 455 &4 dHehd olf= oE@E &2
of o} A =HE Fo] AAE kaempferol ¥t
quercetin®] F7P7F F=2 71 Ao AlmH

=1

FOA Multi 1

3
4s

Fig. 5. HPLC chromatogram of ethyl acetate
fraction from P wvulgaris L. at A
254 ~ 400 nm, 1 : caffeic acid, 2 :
rutin, 3 © quercetin 3-8 -D-glucoside,
4 kaempferol-3-O-rutinoside, 5

astragalin (kaempferol-3-O-glucoside),

6 : rosmarinic acid.
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Table 4. HPLC Analysis Data and UV-visible

Fraction from P. vulgaris L.

Absorption Spectrum (A ma) of Ethyl Acetate

Pl)\e]ik Compound Amaxe BtOH (mm) | Ret. time (i)
1 Caffeic acid 241, 323 13.371
2 Rutin 255, 348 22.959
3 Quercetin 3- 8 -D-glucoside 255, 354 24.341
4 Kaempferol-3-O-rutinoside 265, 348 26.947
5 Astragalin (kaempferol-3-O-glucoside) 265, 347 28.425
6 Rosmarinic acid 236, 328 30.846

Table 5. HPLC Analysis Data and UV-visible Absorption Spectrum (Amax) of Aglycone Fraction

from P vulgaris L.

Peak No. Compound Amax, FtOH (nm) Ret. time (&)

1 Caffeic acid 241, 323 13.368

2 Rosmarinic acid 236, 328 30.928

3 Quercetin 254, 369 40.561

4 Kaempferol 265, 365 51.576
~ 1 P FORw g/mL) > (+)-a-tocopherol (8.98 4
g/mL) > 50% olgt& FE=(15.25 4

g/mL) A2 Ve

3 shnz FE2] FH4E LABYG o
Aeks, OSCsp)2  CHotAHIolE  EE

Fig. 6. HPLC  chromatogram  of

fraction from P vulgaris L. at A

254 ~ 400 nm, 1
rosmarinic acid, 3 quercetin,

kaempferol.

4. 2 B

1.5

w

2) stz radical

(FSCsp)
g/mL) >

FE2E9  free

oEotAHle| E

4

aglycone

. caffeic acid, 2 :

FE29 589 BF 50% o=
FEEL 23.3%, oHotAMHo|E EH
%, oFZelE B A4S 0.74%0]

2784
=7 A1}, oZ=E E¥B8.25 v«
B3(8.68 u

4)

5)

- 655 -

(1.00 gg/mL) > of=8Z EI(1.02
g/mL) > L-ascorbic acid (1.50 xg/mL)
> 50% ollehE FEE(4.68 pg/ml) oA
2 e

10,02 FrH A8 Axo| mpy]of oigh
MERSEIHT5)= otLE FE2E 1 ~
25 pg/mlojd BE-oEFHoz 007
e 888 dAstat. &9 3= AlA
AR EdtEolErt EXfste of2EE &
g2 25 pug/mL FZOA T5°] 3379 &
o= wj¢ Z AEHS 335 el

TLC HPLC ARutEI13-S o]g3t AR
A 59 sz 2329 ogobio]
E BIo|ME  caffeic acid, rosmarinic
acid, quercetin 3-8 —D-glucoside, rutin,
kaempferol-3—-O-rutinoside, astragalin

(kaempferol-3-O-glucoside) & &l 1L
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ofZglZ  E3oANE  caffeic  acid,
rosmarinic acid, quercetin, kaempferol<

sterstoct,
5 A

‘0,02 frd HFTo] oo oigh Alx
Ho ai(rs)7t of2@E 284 oE
oAlHO|E ReHrt ¥F5] EA UEhd
2L kaemferol®} quercetin® Z717} F2
7108E Ao AtmHch

6)

Fas} 2
A7 A
MxE BS g3t
Aued 98 7}

[elKe)
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