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Abstract

In the present study, we investigated the antioxidative properties, cellular protective effects and component analyses of 50%
ethanol extract, ethyl acetate fraction and aglycone fraction obtained from Lysimachia christinae Hance (L. christinae Hance).
In the evaluation of antioxidative properties, the free radical scavenging activities (FSCsp) of 50% ethanol extract, ethyl acetate
fraction and aglycone fraction were 146.8, 22.2 and 27.2 ng/mL, respectively and total antioxidant capacities (OSCsp) were
29.3, 2.9 and 4.5 ug/mL, respectively. The ethyl acetate fraction showed the highest free radical scavenging activity and total
antioxidant capacity. Also, the cellular protective effects (7 s9) of 50% ethanol extract, ethyl acetate fraction and aglycone
fraction on 'O, induced photohemolysis of human erythrocytes were 26.9, 57.5 and 103.9 min at 5 pg/mL, respectively. In
particular, 7 5o of the aglycone fraction exhibited a higher cellular protective effect than that of (+)- @ -tocopherol (37.7 min).
The cell viability of the ethyl acetate fraction on the UVB-induced cell damage increased up to 90.1%. In addition, the ethyl
acetate fraction (5-25 pg/mL) showed cellular protective effects on the H,O,-induced cell damages in a dose-dependent
manner. TLC, HPLC, UV-vis spectroscopy and LC-MS were used to analyse components of the ethyl acetate fraction and
the main components were quercetin, kaempferol and their glycosides. In conclusion, L. christinae Hance extract/fraction can
function as antioxidants to protect the skin exposed to UV radiation and may also be used as a novel functional cosmetic
material, for example, an antioxidant against skin photoaging.
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Figure 1. Fractionation scheme of L. christinae Hance 50% EtOH
extract and fractions.

glet oxygen ('0,)2 H]E3t superoxide anion radical (0, )3 -2 &
J2FAF(reactive oxygen species, ROS)S AAIZIT} 0, "= super-
oxide dismutase (SOD)Oﬂ & A AH0,) E FEE T, H0,=
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SAEH3-7]. ROS= AR9]ad oleflie <, w8l Bl of= wiAh #Hgefr
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+ #42 matrix metalloproteinases (MMPs)2] &
XA = UThR9) AF 24 BAkeL 71 A H s 1A
OF = MMPse] Ag-0 % I ghEzkag =5 A o 3P
3}t 7143k o]t Alsls AEYARYE HRE B ¢
3lo] J]F-oll= superoxide dismutase (SOD), catalase % glutathione
peroxidase?} 7> A3} &A[10]9F BIEM C, E ¥ SFERFAL &
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= EE399 Glechoma longituba Kupr
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“Jingiancao” % 7]&E o] Qlth A AAIF O R 2t 7] FoA B3
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13 gleH[18], WeE FE5Y FEE 1A sl 19],
ZYAHE GAF 2A417)], FESAR0], BF HE EX2E21],

1, ©5 o
o]y Al(diuretics)[22], AFSFEAIA|[23], %5-A(analgesic)[20] 5] Th

m{n r.& 01'
ook

it
-1N
HE r

7

il
N
M
ot
itial
1o

o &4 9 AEZ 1S 8y 177
et Aol B AFE0] vk B FHRY Fo AHEER
= myricetin, kaempferol X quercetin®] A EC] HiE o] glrk
[15,22,24]. SHAIWE sPd<Eolld] g% FEECIY 54 23S
O F theFst ROS7F B EE Fe3+ EDTA/H,O, A4 8] & @4t
S0l Bt A AL 1S gato] #ek At obF] Wl e AF
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2.1. 7171 A Al

DPPH & oAl UV-visible spectrophotometer= Varian (Australia)
AFE] Cary 505 AH8-3F510m, 8}8hhd7]= Berthold (Germany)A}-2]
6-channel LB9505 LTE ARE-8ISIvh Ad+ 388 Aol AR
Spectronic 20D+ Milton Roy Co. (USA) #lF°]w, pH v|E{:=
Mettler-Toledo Ltd. (Korea) A%< AFg-8FATE 1,1-Diphenyl-2-pic-
rylhydrazyl (DPPH) radical, ethylenediaminetetraacetic acid (EDTA),
luminol, heparin, H,0,, SA% AFHE-H rose-bengal, % EZZ A}
45t &AFSHA] (+)- @ -tocopherol (1,000 TU vitamin E/g)Z} L-ascorbic
acidi= Sigma Chemical Co. (USA)°IA J3k3itt. 71EF FeCl; -
6H,0+ Junsei Chemical Co. (Japan) A|&-S AMESITE &% &
Az AH-El Na,HPO, * 12H,0, NaH,PO, * 2H,O, NaCl, H,SO, 1
21 oEHE(EtOH), olEolHlEIoIE(EtOAC) 5 2 Sl Al 5
T AlYRS ARSSISITE A @& 918t thin layer chromatography
(TLC, aluminum sheet silica gel 60 F254)1= Merck (USA)IA] 315}
%3 HPLC: Shimadzu (Japan) Al#S ARE-SFITE LC/ESI-MS
(Applied Biosystems, USA)& A&l sAHHs 57171l
=4 gFeiitk MTT AdollX AM-E+= ELISA reader= Tecan
(Austria)Ate] AF-& ARESFITE 2 Aol A3 5l xE B
of &abm 2017d 597 s AEelA F4lskelt

2.2. x| =& 9 2=

7&5% E.L 43 600 goll 50% ollEerS- 9 L= o] 8-&1o] 24 h 53+ A
HAZ OM soAth o] ofolg FAet FFH] 50% oehE FEE
S dglom, RS ojdotAEo|ER 33 WHE Agdt 23S 7t
F53to] Zji% ot Eo]E BHES At ofdolAEo|E
TE T ARE A 7R A o] 88 B AN F ok=y
2 FEES Gtk ofZEE AxE odoiMEelE 8 vy

0.1 goll ;80,9 oIS E31et §-91(10 mL)yS 37Fst ¥ 4 h &3¢
Y 7HhstEA B - WA B35 A £ 5% KOH-
MeOH &80 2 3} AA% & *J, 97 9 g 55 BT AA
A8l FHRTE A o] &8 v HelAEo| ER &8t
I olF A% - FFslo] Alxd olZEE THEES APl ARSI

TKFigure 1).
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mLE 718 & F3% FEE 03 mLE TEEE st A=tk
A4 10 min F<F WX$E T spectrophotometer = 517 nmol|A] &
FEEs SsATh T (control) S AlE7F £ X ke &
H7vet 2102, DPPHE Ul 3= E Yehdth A7 (experiment)
= AlRE H7HE Ao, Algel o8 DPPH #it)Z &7EAde] v
R - 517 nmellX 9] FFL7E HAskA A A8 viE AT
(sample blank)>- DPPHS H7F6kA] 911 A|lBRES H7st Ao g, A
B A9 FFEE UERTL ol A7) FREA)EFE ofy 2
o] 9JAsIA DPPH B2 2A4E&(%)S YeERSlth A% 2oz &
71 8742 DPPHE| 5=7}F 50% A4¥e vl BRI AR 9] & i(free
radical scavenging activity, FSCs, pg/mL)Z ¥7]3Fith

lo

Radical Scavenging (%) =

A riment As‘a'm e blank
{1_( experiment E ple blank } % 100
Amntrn]

"
=2oH-

2.3.2. Luminol =
S AHEE(E
Fe’-EDTA/H,0, A= Fenton WHgS& FHREOE kst FH
ROS (0,7, - OH ¥ H,0,)E AAAIZIt) o]& ROSS} luminol©] ®F
S3ld 55 el luminol®] il o]o] 3}8h-F(chemilumine-
scence)©] YERATE o] gt slshikg-2 Fkslsolu ROS AY
AL A= ZHolE 50l g3) Fadnt o] & FAtsksolet

=

ofy

A g 38 FHOl SR/ 178 mLE ¥
3% FEE% 2.5 mM EDTA 40 uL, 5 mM FeCl; -
6H,0 10 pL, 35 mM luminol 80 uLE 37}ete] 418 & slahitgr)
9] cell holderoll FHE 211, 5 min ¥} 37 Tl SFAZ 2
% 150 mM H,0, 40 pLE Y31 25 min ¥<F 3FehitEs S48
3}8dk337] 6-channel LB9505 LTS ZF A A3 el WA sl
Ag 2k Aok AL GlEF 3Kt FAIH(blank)S AT
(experiment) ¥} Z70] FAs} Hy0,%} FeCls - 6H,05 J716HA] 9

o Ao07 g on txF control)> A8 & A FFHFE A7)
3 A0 7 Flo] U Aol 93] BAHAA AAE%) S T &

Ak A B39 371+ g Al7](counts per minute, cpm)
7F 50% sk )
scavenging activity, OSCs, pg/mL)% 7|8}tk

At Al5C] “FX(reactive oxygen species

qy’nmntml - Cbrnexper'i ment

ROS Scavenging (%) = Gom —GOm
control blank

> 100

2.4. Photohemolysisti= O|ES MIZE ES &1} Y

241 HET 24 M=

AP A4S o2 NE A3, A SA] A5 heparin©]
A7rd Al el ¥olth M 12 mLE &l FEel ¥ar 3,000 rppm
O % 5 min Rt dilEestel Adgtel 2 Felesith el
AYTE= 0.9% saline phosphate buffer (pH 7.4, Na,HPO, * 12H,0 9.6
mM, NaH,PO, * 2H,0 1.6 mM)ZE 33] A|Z|slo] Agel AR-3133
H, 25 A8 AE 512 h ool itk A3l AR AE
A2 700 nmollA] 338 T (optical density, O. D.) #k°] 0.6°]%]
on o] YT = oF 1.5 x 107 cells/mLo] AT

st M 29 H A 2 =, 2018

e - FE7) - AR -

Q3 - ukad - A - ol -

242, 8z FEE Y 2= H8E A &

1.5 x 107 cells/mL AET e 35 mLE o]z AlHTH(No
9820)°ll B, FRZ FEE ¢ ¥IE FER 4750 ulA W7t
SFITE YAolA 30 min F2F pre-incubationA]Z] - FE7A|Q] rose

E A A3 50 em x 20 em x 25 cm 2719] A=} kel 20 W B35
< AAsta, AP dgdo] g1l oA AHAS FFsT S
cm Aol Bao] HEF widet $- 15 min &< FHSATE FE2AL
7} 1 F kS (post-incubation) Al7Fel whE AT vk HJ®
= 15 min 7422 700 nmol|A] 3 S (transmittance, %)S 575k
TELh o] e AP dEtle] BPE Tk A8 &
g Axof BlEsith BE A8 20 T T2 Sk 24
4 F3o] Fgdof v|X= g ks AR 89

JeZERE AP 50%7F 88 = AN s
B skt

2.5. 2= FEE Y F222| HaCaT MZ=E =M Hot

TRZ 50% olehE FEEY F8=0] AE BEE vX = 9T
< MTT WO gRRlste] Adof AME A5e] v& HEE 47
SFITE A3 WS HaCaT ZHAFAJAEE 96-well plateol] %53t
T 37 C AlxEujF71e14 70-80% confluency G0 % vt
BRZE 50% ek FEEY 2EES TEHE A 24 h A
%, 0.5 mgmL 52 MTT €45 H718to] 1 h &3 REEAIA for-
mazan A7F-S AAHAIZTE MTT £-H& A AL A% formazan 2
dS DMSO°] £35F4] 570 nm Il 4] ELISA reader® &35
7451tk 8] A2 (untreated group)oll 213t SHTE A T
(100%) 0.2 3sto] 2] (3)ell whe} A 2] (treated group)ell Tst A 2]
Ql NE AEES FSI8ih

s

Atreatedgroup

Cell viability (%) = x 100 3)

untreated group

2.6. UVBE =&l HaCaT M|ZE &40 Cist M= 25 51 53

AM3E wljeF7 o)A 70-80% confluency O %2 Bll%F% HaCaT A|E
= PBS AEIoIA 250 miem® UVBS ZAFSI] AE 48 5231
t} PBSE 20 AlHE & wrEE FHE2 50% oeks FEEY &
HES At v 37 T Hli7]olA] aldslic) 24 h 3 MTT assay
S 5 AE AEES It UVBE ¥ Mgl oist &
Az 50% olere F2E7 FHEES AX B a7E FRIsgl

2.7. IRBleA R FEE NE 240 Oidt MZ 25 531 5

HaCaT AlEZ 1 x 10* cells/well 2 96-well plateol] ¥5-3}3L 24 h
E<k 37 C, 5% COZACZE incubatorol A wioF3}ict 24 h in-
cubation ¥, HIXE B A|78ka PBS 100 pLE 13] AlHskit
PBSE BT AlA &, 34354 1 mM 55(in PBS)E 30 min 2]
sielek. s as B A7 F, PBS 100 pLE 23] AlXskSi:
AE 1% P/S (penicillin/streptomycin) S -3+ DMEM Hij#| o &
Ax 50% ek FE2EY BHES R sXste] st &
37 C, 5% CO, 271 S Z incubatorl| 4] 24 h w5t 24 h &-2-4)
& T MTT assay® AIE =S ERIs10] FPibskrazE =8 Al
el st % 50% oehE FEEY FHEEEY AX BE
75 Felsisic

folr 1
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Table 1. TLC Mobile Phase for Separation of Ethyl Acetate Fraction and Aglycone Fraction from L. christinae Hance

Eluent system

Ethyl acetate fraction

Aglycone fraction

ethyl acetate :

hexane : ethyl acetate : acetic acid = 21 : 14

chloroform : formic acid : water = 8 : 1 : 1 : 1 (v/v)

15 (viv)

Table 2. HPLC Condition for Separation of Ethyl Acetate Fraction and Aglycone Fraction from L. christinae Hance

Condition of HPLC analysis

Column
Detector
Mobile phase
Flow rate

Injection volume

Gradient elution

A : 2% acetic acid in water, B :

Shim-pack VP-ODS CI18 column

UVD 170s DIONEX
0.5% acetic acid in 50% acetonitrile
1.0 mL/min

20 puL

0-10.0 min, 0% (v/v) of B; 10.0-140.0 min, 0-50% (v/v) of B; 140.0-180.0 min, 50-70% (v/v) of B;

180.0-190.0 min, 70% (v/v) of B; and 190.0-195.0 min, 70-0% (v/v) of B

Table 3. Yields of L. christinae Hance Extract and Fractions

50% EtOH extract

EtOAc fraction Aglycone fraction

Yields (% g/g) 13.6

0.3 0.1

HPLCE 0|3%t M= 2822 E2tEL0|E &N
% oldoMlHOIE &3 of=ElE +8& 100%
ofeh-S-o] =<l & syringe filter (Milopore 0.45 um)E ©]-&3to] o{3}

& ojgd FEE 95 o838t =43 TLC ¥ 8]S4 HPLC #
Aol o]-g-at3ith TLC &4 Al ARS8 A7) §ull= Table 10 LhEh
21]—4' oT': —,C\’JS O]U El T"i‘%sl'xq X]'—-FTT—E} Eﬂ—ﬁ-
=48] Ry #t A2 BB ARS o] 8%k w o] M} & Fal gl
34T}l HPLC #2492 2% acetic acid 823} 0.5% acetic acidES oF
3+ 50% acetonitrile =82 o83l 7]&7] f2HoE FA519]
3L HPLC #8272 Table 20 YR\

2.8. TLC &

fhaw A ==X
nﬁ_l_ TEE 6

]1: IZZ

2.9. LC/ESI-MSE 0188 28x 2822 4= &4

LC #22 autosampler®} PDA-UV detector”} “&2%# Thermo-
Finnigan Surveyor instrument (Thermo Scientific, USA)E AH&-3}3tt.
7132 U-VDSpher Pur C18-E (2.0 x 50 mm, 1.8 pm)= AFE3FSIT)

o5 A2 0.1% formic acid in D. W. (solvent A) : 0.1% formic acid
in acetonitrile (solvent B)Z 3} 2™, §<4-2 200 uL/min®]™, in-
5 L= 3k3ith MS/MS 42 Thermo-Finnigan
LCQ Deca XP plus ion trap mass spectrometer, with ESI interfaces
AHE-313A ). Negative ion model 2 capillary voltage= 3500 V, nebu-
lizer gas (N2) 10 (arbitraryunits), collisiongas (N,) 12|31l ion source
temperaturei= 400 CollA 23}3ic)

jection volume->

2.10. SHIXzZ

AT B A3A 0= 33 ikRekla FAAES] 42 mean
+ SDE %AIEFATE FAIREA-2 Graphpad Prism 5.0 (San Diego, CA)
X2 7AE o]83 01, one-way ANOVA HAS Agste] p <

0.05 ool Fo4d A4S AAslth

3.1. 2Mx FEE U 22E9 8

AzE FAZE 50% SR FE8te] o3 W HEAA 4
50% AEHE FEE 88 FAE A% 9 13.6%C1ATh 50%
oge FEEEHE dojXl oEolMEHo)E 3| 482 FZ9
o]g-3t S| X T ] 0.3%019.C.H, EolAH O E i3]
S ERE AL 7R WS B3 dol of=E|E wEO] &2
FAx Ax FF g 0.1%2 AoJIth(Table 3)

3.2. 28HEx FEE Y 280| e Y

32.1. DPPHHE 0|83t X3 =2iC|Zt A &Y

AR wE T} 2 9 AE# o od FFelA AdEE el
o] ROSE= AlEzutelA] X4 HAkeRb-e-S NAlEkaL 2fo]Z ARk
Foll A W 2AE AR EN w3lE VAT YA

SAFSEAIR] (+)- @ -tocopherol A3/d e XAt Zof| AAE AlEs
A WS FAAT AL AEEE BEEHA Atk whbA Al5e] AAt
T s8E Q3] PAlses WS ok 5% FEE Y

&, 272! (H)- @ -tocopherol &] A 2] 4~A %P‘*(FSCN)
% A¥= Figure 20 YERIITE A8 A3 50% olebe FEES
FSCso& 1468 pg/mL, oF2e) 3 23 272 pg/mL, olopiElo]E
222 pgmL 2% A 27 &7 o] SISt % old
oHAE|O|E FE 3 olZE]E wE 9] Ay #E A E42 tlxF
Q1 2|84 FAEsIAIQ] (+)- @ -tocopherol (FSCso = 9.0 pg/mL) HUh=
ORE AIA|RE AFEst 0] ST A E40] S-S YERISIT

E

10

322, ROls SEMEYHE 08 %J Fe'-EDTA/H0,7H|0f 201
AL A BB EMEE)

H,0. 3} Fe*'ell 23] - OHS ¥33t ot

¥t ROS7F A E Y Fuled A% ROSO g3l AtslEo] B8
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Table 4. Cellular Protective Effects of Extract and Fractions from L. christinae Hance on Rose-bengal Sensitized Photohemolysis of Human

Erythrocytes
T 5o (half time of hemolysis)*
Concentration (pug/mL) 0.5 1 5 10 25 50
50% EtOH extract - - 26.9 + 0.9 344 £ 0.5 37.7 £ 0.1 375+ 1.4
EtOAc fraction 502 £ 1.3 53.5 £ 0.8 57.5 £ 0.8 433 + 2.6 394 £ 1.7 -
Aglycone fraction 623 + 1.1 69.3 + 0.8 1039 + 1.5 762 + 2.5 - -
*Control, 750 = 34.1 = 1.9 min
160
2 .
2 140 100 |
& 8
o 120 ¢ 52
EZ £ E
oL 100 ¢ s & .
g3 -
8~ 80 ¢ 5 |
S s 28
- 60 f 3
i 5e
g w7
o .
g 20 50% EtOH EtOAc Aglycone (+)-a-Tocopherol
(i : I extract fraction fraction

50% EtOH
exract

EtCAC
fraction

Aglycone
fraction

a-Tocopherol

Figure 2. Free radical scavenging activities of extract and fractions
from L. christinae Hance and reference. Data are presented as mean
+ SD.

30 -

2

% - 23t

SE

o= 20

£B

27 st

g f

N 8 10

7]

= 5 L =

g mu N
50% EtOH EtOAC Aglycone L-Ascorbic acid
extract fraction fraction

Figure 3. Reactive oxygen species scavenging activities of extract and
fractions from L. christinae Hance and reference in Fe**-EDTA/H,0,
system by luminol-dependent chemiluminescence assay. Data are
presented as mean £+ SD.

-

T

] opn|ie ko 7 A gtE W, thA] Bl e R Holx |
3(420-450 nm)S S} ow, FAakskAlel| &3] ROS7F &A=
F0| opn| e EAbO Z HEkE] = oFo] Thadte] sfehdgo] 1
Al Gk webr] Fuls SP S o] g8te] gdx FEE
&9 @A AN EF Ttk vl E’_aoﬂ‘?}(Flgure
FALsls2 0SCs o2 UER T, Hlw S22+ 84 UL*}i}Xﬂ
@] L-ascorbic acidE AFE-3FITE A8 Ayl FH % 50% gk &
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Figure 4. Cellular protective effects of extract and fractions from L.
christinae Hance and (+)- @-tocopherol at 5 pg/mL on rose-bengal
sensitized photohemolysis of human erythrocytes. *p < 0.05 compared
with (+)- @-tocopherol in 50% ethanol extract and fractions dose-
treated group.
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Figure S. Effects of fractions from L. christinae Hance on HaCaT
cells viability. HaCaT cells were treated with different concentration
of samples, and cytotoxicity was then determined by the MTT assay.
Data are presented as mean = SD. “p < 0.05 compared with untreated
control in 50% ethanol extract dose-treated group. “p < 0.05 compared
with untreated control in ethyl acetate fraction dose-treated group. 'p
< 0.05 compared with untreated control in aglycone fraction dose-
treated group (N. C. : negative control).
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Figure 6. Cell protective effects of 50% ethanol extract/fractions from
L. christinae Hance on UVB-induced HaCaT cell. HaCaT cells were
treated with different concentration of 50% ethanol extract and its
fractions from L. christinae Hance for 24 h after being exposed to
oxidative stress. Data are presented as mean = SD. “p < 0.05 compared
with untreated control in 50% ethanol extract dose-treated group. “p <
0.05 compared with untreated control in ethyl acetate fraction
dose-treated group (NC : negative control, PC : positive control).
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Figure 7. Cell protective effects of 50% ethanol extract/fractions from
L. christinae Hance on H,Os-induced HaCaT cell. HaCaT cells were
treated with different concentration of sample for 24 h before being
exposed to oxidative stress. ‘p < 0.05 compared with untreated control
in 50% ethanol extract and fractions dose-treated groups.
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Table 5. TLC, HPLC, and LC-MS Data of Ethyl Acetate Fraction from L. christinae Hance Extract

upeg

HPLC Measurement
TLC peak Identified Retention A Positive ions  Negative ions MW Ref.
band No. compound time max (m/z) (m/z) (g/mol) ’
(min) (nm) [M-H]" [M-HJ
LCE-1 2 kaempferol 3-O -neohesperidoside 98.178 265, 345 595.2 593.8 594.52 [25]
(Cy7H30015)
kaempferol 3-O- /3 -rutinoside
LCE-2 3 (nicotiflorin, CrrFsgOrs) 106.323 265, 345 595.2 593.9 594.52 [26]
kaempferol 3-O-glucoside
LCE-3 4 (astragalin, CoHgO11) 109.033 264, 344 449.2 447.7 448.37 [27]
) quercetin 3-rhamnoside
LCE-4 4 (quercitrin, CoHgO11) 109.033 253, 344 449.0 447.5 448.38 [25,27]
kaempferol 3-rhamnoside
LCE-5 5 (afzelin, CoHxgOho) 122.906 264, 341 433.1 431.6 432.38 [28]
LCE-6 1 p-coumaric acid (CoHsO3) 66.437 310 163.0 164.16 [29,30]
LCE-7 6 quercetin (C5H;007) 136.137 256, 372 303.2 301.2 302.24 [30]
LCE-8 7 kaempferol (CysH;Og) 158.075 266, 366 287.3 285.4 286.23 [30]
Ry value R, value . 1 - % POA M3
LCE8 0.96 100 g g & b4 2
LCET 0.93 g
LCE6  0.88
LCA2  0.92
LCES 0.72
LCA1 0.70
LCE4 0.61
° 25 50 75 160 125 130 75
LCE3 0.50 e
Figure 9. HPLC chromatogram of ethyl acetate fraction of L.
christinae Hance (3,000 pg/mL) at A = 254-400 nm, 1 : LCE-6, 2
: LCE-1, 3 : LCE-2, 4 : LCE-34, 5 : LCE-5, 6: LCE-7, 7 : LCE-8.
LCE1 021 3l9] LC/ESI-MSE #2438l tiTable 5). TLC, UV-vis spectrum,
LCE1 - -
017 LC/ESI-MSE o83 #4]3F A%} TLC Ry 0.172] LCE-1-& [M-HJ©]
m/z 593.8°14 YEFIL kaempferol 3-O-neohesperidosided= &1
319tk Ry 02191 LCE-2& [M-HJ©] m/z 593.9° 2 UERY} kaempfer-
E10A Acl ol 3-0- #-rutinoside (nicotiflorin)%, Ry 0.50%)1 LCE-3+= [M-H]©] m/z
c
fr. .E._y 4477, UV A ma/} 264, 348 nm= YER} astragalin © %, R¢ 0.6121
() () LCE-4+ [M-HJ©] m/z 447.5, UV Ay 256, 348 nm= quercitrin ©-

Figure 8. TLC chromatograms of ethyl acetate fraction (a) and
aglycone fraction (b) from L. christinae Hance extract. (a) Eluent
system : ethyl acetate : formic acid : chloroform : D. W. =8 : 1 :
1 :1 (v/v), (b) Eluent system : hexane : ethyl acetate : acetic acid
=21:14 : 5 (V/v).

34. 28X 28829 TLC ¥ HPLC H&&24
34.1. 28z FE89 TLC d&a4

THAZx odotMEo|E Ee] 7S FRlIsh] $3l, TLC Z=n}
E730f|A] ethyl acetate : formic acid : chloroform : D. W. = 8 : 1
2101 ()] SRS o83t st -, 2} 412} 2-aminoethyl
diphenylbroinate-polyethylene glycol (NP-PEG) W10 2 lI35}3it}
(Figure 8a). &3t o €olAHoE 2 &E2] TLC ¥4 9 8715 %

st M 29 H A 2 =, 2018

2 #1E T} Ry 0.729) LCE-5% [M-H]©] m/z 431.6% kaempferol
3-rhamnoside (afzelin), Ry 0.88%1 LCE-6-> [M-H]©] m/z 163.0%] cou-
maric acid® Q1A 0™, Ry 0.93¢] LCE-7 [M-H]©] m/z 301.2¢1
quercetin, Ry 0.96%] LCE-8-> [M-H]©] m/z 285.4%] kaempferol= &}
Q1= t(Table 5).

olF g 9] Aig Els] fldllAe TLC AZrFET el
#] hexane : ethyl acetate : acetic acid = 21 : 14 : 5 (viv)¥] Sv|Z71S
o] €313, TLC, HPLCE o] &3f #4913 A3} quercetin 2 kaemp-
ferol-S ER13F3 th(Figure 8B).
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Figure 10. HPLC chromatogram of aglycone fraction of L. christinae
Hance (3,000 pg/mL) at A = 254-400 nm.
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A 52 o] AAE ] W7 quercetin?} kaempferolZ 1] ]t}
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1. 58x 325 9 299 A iz A2AGH(FSCso)> 50%
oehe FEEIA 1468 pg/ml, SlEobAlElo]E EEoA 222
pg/mL, ol=2lE FFA 272 ugmLSek S3% dEolAHoE
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