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8 oF B A3l LA (Silene seoulensis) 2EES 7154 JAELAZ A9relr] 3l isoscoparing A E
RO R AAslar, ZZAEE Y3l high performance liquid chromatography (HPLC)E ©]-&35}¢] E«/ﬂ,‘ﬂ*g
Nestgc B8 ZhH-2 Unison US—-Ci, O] ZAE 0.05% (v/v) trifluoroacetic acid (TFA)2} w2
A83te] A2g £x X 35 C oA 4 1.0 mL/min & A&9%-LS 330 nmo|A] &390, Internat10na1
conference on harmonization (ICH) 7}o]=2}¢]l(version 4, 2005)S L AR dlo] Eo|A, ZAA, AUA, A3t
A, AETA 9 A AE BASe] BAHS AEsgnr BAda A& 9 X%Ek?s]—z]]‘— 0.02 u] 0.07
mg/mLE PO, AR ATAS 3ol 099988 FB e JHAS HAT FUA BHATE 0.46%
ook ShelE|dT), Ea, SI58S 99,10 ~ 10L61% ¥R Aol Y-S TS, wehA, B By
AT FE2E ARdRY EAHORE A3s AEHEdel ASE U

Abstract: In this study, isoscoparin was selected as an indicator component to develop Silene seoulensis extract as a functional
cosmetic material, and we developed an analysis method using high performance liquid chromatography (HPLC) for quality
control. HPLC was performed on a Unison US-C;s with a gradient elution of 0.05% (v/v) trifluoroacetic acid (TFA) and
methanol at a flow rate of 1.0 mL/min at 35 °C, and the detection wavelength was 330 nm. The HPLC method was performed
in accordance with the international conference on harmonization (ICH) guideline (version 4, 2005) of analytical procedures
with respect to specificity, precision, accuracy, and linearity. The limits of detection and quantitation were 0.02 and 0.07
mg/mL respectively. Calibration curves showed good linearity (R* > 0.99988), and the precision of analysis was satisfied
(less than 0.46%). In addition, the recovery rate was in the range of 99.10 to 101.61%, it was shown to be accurate. This
result indicated that the established HPLC method is very useful for the determination of marker compounds in Silene
seoulensis extracts.
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El HPLC—EL o83t f‘d‘%‘dé 7Ht””}°ﬂl I 39S
Z3FAck
2. Xz % HiH
2.1, Asixi=

HOAFef ARgSE VARl R FA]Y
(Korea)ollA] 2|F3H &, 2743 A|RE =7 DMZ A4
EYozHE Agukitt AxH ARE Eafste] 50%

oflek-&(Samchun Pure Chemical, Korea)-o— o]8slo] AR
4 24 h 9 ] 2 9] FEsisich R o)
d 7RF =3t & 54 AxRshe] B8 13.7%)= Al
23 Ze ARESIGItE FEES 50% mee(Burdick &
Jackson, Korea)o]| 350 045 um membrane filter= oJ1}3t
% HPLC o] ARSct

22 HEEM =
HPLC E-Aof| A8t F33% isoscoparin (98.0%)= Wuhan
ChemFaces Biochemical (China)ollA -tsto] ARESIRATH

(Figure 1). F589H-2 isoscoparin 6.0 mg2 50% H|EHo]|
o] 50 mLo| EFUNS ZAEIICk ] 50% wjEkEo]

B|A3t G S o810 isoscoparin TS EHEICk

2.3. HPLC £
HPLC 1100 (Agilent Technolgies, USA) A|AEIS- AL85}
of 2519k Aol AMSE 2= Unison USCis (46 ¢

=2 T

250 mm, 5 um, USA)2 ARE5}o] Table 13} & =40
2 isoscoparin AJEo] EEESE TS
A=A

v Zamy
< 330 nmof|A]

Figure 1. Chemical structure of isoscoparin.
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Table 1. HPLC Conditions for The Quantitative Analysis of Isoscoparin

Items Conditions
Instrument HPLC 1100 series (Agilent Technolgies)
A: Water (0.05% TFA)
B: Methanol
Time (min) % A % B
) 0 70 30
Mobile phase o gient 70 70 30
71 100
85 100
post time: 10 min
Column Unision US-Cjg (4.6 x 250 mm, 5 ()
Column temperature 35 °C
Flow rate 1.0 mL/min
Injection volume 20 uL
Detection UV 330 nm

2.4, EMH HA=(Method Validation)

7158 R dRE 555P] 9t ARAYREOEA
ICH 7}ol=2kole 712 slo] Solspecifiity), 24
“J(linearity), g (precision), ‘g (accuracy), HEZHA
(limit of detection, LOD, S/N = 3.3) @ AaFsHA|(limit of
quantitation, LOQ, SN = 10)5 &A5to] FAHMHS A

N

4.1, 0]

0x

J(Specificity)
AR 5o 23
4+

A ool

. 2N M(Linearity)
BAGER0] o] s A4
Qe 5L Wek Aow TR
096, 1.68, 2.4, 3.12, 3.84 mg/mLo] =& 7}z
3 3] W ZAioln TR EEER QA4S 9
918} isoscoparin: 2.4, 6.0, 12, 18, 24 ug/mLo] Hw=
Holglon] TAWAT AR BES W 5jo] Hapd
2 Apskar AT epe] ARPISERIEES olgste]
A17d l5k3Ack

L

=710

=1 O
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e
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= 9] Isoscoparin =215 7t

2.4.3, HUAM(Precision)

Aagolet #As PAS ofel W AFAslel Haha =
20 ufe} Zskae v Z2ke] ZHPS Aole] 24
EAPE)S ofufsh ow B ol o AR
7k BUR A} | AR, W 2 AN FU

e
T
>
et
ol
HF
e =

e de rlo 2

2.4.4, H=td(Accuracy)

ANEEZ 3 7] B5(12, 24, 3.6 mgml)E ZABKL 5
Ugt FAZRCR 6 3] Wk FQ0sto] 2 AukE 34
B(recovery) 2 UERHO] 244 FI5IYIct

= o= =i

2.45. ZEB(LOD) U FB(LOQ)
AR B NEEY 3 A TEl i AR
Apste] Zizpe] Hmale] 7e7ley e Faidick 4
POl 718710 Baghaty Aol e BEENE T
3jo] ofefe] Ao AEeh U Ak Ak

- ) (LOQ) =
10 % y He] ERHHGA 712719] Hagh
- 2423 (LOD) =
33 x y Ae] EEHAHAA 712719] Batgh

2.5. O|ExjAEMESE I Wound Healing Assay)
AFe] ZPas g A3zl HaCaT A|its Shapal|ma=23
(KCLB, Korea)o ] H.oF uiokoy, 100 wnits/mL, penicilin/
streptomycin} 10% fetal bovine serum (FBS)©] $-7-%
Dulbecco's Modified Fagle Medium (DMEM) (WLGENE,
Korea) HJR|S ARE31o] 37 C, 5% CO, QIFH|o]E oA
vttt HaCaT A|ZE 5 x 10° cellymLE 24 wello]]
500 (L 4 F551IL 24 h wiFstoIct o] WiA[E FBSE
2351A] o= AR ARt = ZF wellof] 200 (L tip
olgst] AFHAE YL ARE TEEH=E AESlt:
oA H|ZTO T ascorbic acid (50 sg/mL, Sigma-Aldrich,
USAYE AMESISITE AlRE sd= A5kl 48 h 53t
CO;, HiF7]ell uiFstalet. AlmA]2] $- 0 hat}t 48 hof| #n|
7d< olgsto] AlEE ARLS A1 Image ] =TS o8-
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5lo] 0 h thH] 48 hofl wound healing ¥ H2-2 Ailsio]
closure rate (%)5 -5}tk

2.6, EAXZ

A mean + SDE UERSIcE Akt tigt EA
#]2}= GraphPad Prism 4 software (Version 4.03, GraphPad
software Inc., USA)E ARE51o] UIHlx] EAREA(one-way
ANOVA) AAJ5}aL Post hoc Tukey test® AZ31%Tk p <
0.05 & uf FAFORE [o2Ql 2lol7} Qlrtar Hrlselct

JEielA BhE

1= [e} JE
AEO] Rk WA oha BATYRAS Aumo 4

S -
slalA] 243t 42 Qe LEoa nRgly} sR=A )
FZ%0| HPLC A=nlETS Hlwsle] u)=7} 2y

ZRMO] w5 G AA|7Kretention time, RT)1} F&52] 1
= RT7} YAk E3F blankol| A= =g} A=

w37} giglon 7= &5 FEENE Aulo]
75to] A|Et At 31582 100.54% 24 e AnS
AockFigure 2). E3F BEEMNT} TR FEES
PDA spectrum Z7go| %= U3 spectrume 2R15F3ITH
(Figure 3). 919] AuE F5F & wf 2 HAH2 5o

maL

T T T T T T T T T
220 240 280 280 300 az0 340 380 380 nmy

Figure 3. PDA (Photo diode array) spectrum of isoscoparin.
(standard solution and S. seoulensis extract)
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Figure 2. HPLC chromatograms of isoscoparin. (A) blank (50% MeOH), (B) standard solution of isoscoparin, (C) S seoulensis extract,

and (D) recovery test.
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o] Zkzke] HepAle ZPdsigitiFigwe 5). 7R=gTA &
ZEo]|4 isoscoparin®] ATHAIGRY) FHS 0.99988E FT
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Figure 4. Calibration curves of isoscoparin in S. seoulensis extract.
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Re = 0.99993
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Figure 5. Calibration curves of isoscoparin by standard solution.

£ 9] Isoscoparin A% 7N 61

3.3. MM &0l
3.3.1, HH=EM(Repeatability)

A HAARRE theo] ARE F§f WREzo R 4]
HS AT ) ZF AlPETR] YAFES YERY= AL
27T 25 12, 24 9 3.6 mgmLe] Al 52
ZAIBIL FU%H HPLC 202 6 3] HHE 31511 A
Solo] A Av} 7+ AJEW 3 7R Fwo] w59 RT Y
| T HA O] Al EZHXrelative standard deviation, RSD)
L 009 ~ 046%= ER} RSD 2% o|a}z2A] BHEA o]
0]0 0 B

HUM(Intermediate Precision)

ARAY oA o2 AFYE o]8sto] I 4
e Al g4Ee el o= 3 7H] sE9
intra-day, inter-ay©] U= E S Ao Table 37} 2
on] intra-dayolA12] HUEE 029 ~ 040%E R
11, inter-day ol A= 0.08 ~ 0.18%2] AU=ES Lehfgich

Table 2. Repeatability of Isoscoparin Analysis

Parameters Precision
Mean = SD RSDV (%)
Concentration ~ RT (min) 45.358 + 0.04 0.09
(1.2 mg/mL) Area 198.139 + 0.68 0.34
Concentration RT (min) 45347 + 0.21 0.46
(24 mg/mL) Area 381.985 + 1.49 0.39
Concentration ~ RT (min)  45.548 + 0.10 0.21
(3.6 mg/mL) Area 567.810 + 1.60 0.28

D Relative standard deviation

Table 3. Precision of Isoscoparin in S seoulensis Extract for
Validation

Precision
Coglzﬁt)‘on Mean + SD  RSDV (%)
1.2 60.81 + 0.22 0.36
Intra-day 24 119.62 + 0.48 0.40
3.6 179.08 + 0.51 0.29
1.2 60.72 = 0.11 0.18
Inter-day 24 120.12 + 0.19 0.15
3.6 179.13 + 0.14 0.08

D Relative standard deviation
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TR FEES 12, 24 D 36 mgmLo] A HE
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Table 4. Accuracy of HPLC Analysis for Isoscoparin

Recovery (%)

Concentration (mg/mL)

o) maUAS AHIME 718l AT W
(standard deviation of the response and the slope) 2.2 =35t
A 9 ARAE AXBIEKTable 5). 141o] HE3
LODY= 002 mgmLolglon] AHFALOQE 007
mg/mLE LERSITE

3.6, O|EXM EtMst ot

R 3]l et ARl S 245k Sistol
xjgte] ZPARANIES] HaCTA RS AlEsobAlo]
B 7 AT L AT FERS Kb E
2 AZjste] 2TAAE ol slsh IR Ak
S grlsleict 2 A3 |29 closure rate= 64.8 +

12%@] ¥l FRegia] 2229 5 ml Hejat AE
796 + 69% 10 gL M3t AIEE 904 + 73%2)
closure rateS UERJQICKFigure 6). SFAAUIZTORE ALE
3l ascorbic acidE 50 ug/mL Aot AHL 747 + 2.3%
9] closure rateS WFERHSICE webA] 7=t 9 7A)
Ao Fiso] 9le-o slolalgith

xreaa =

Table 5. Limit of Detection and Limit of Quantitation of Isoscoparin

Mean + SD RSD" (%
%) Limit of detection Limit of quantitation
12 101.01 % 0.36 0.36 Instrument (mg/mL) (mg/mL)
2.4 99.77 + 0.40 0.40 HPLC 1100 seri
PLC 1100 series 0.02 0.07
3.6 99.54 + 0.28 0.29 (Agilent Technolgies)
D Relative standard deviation
N oo *
iscorbic acid Sifene seoulensis extract +
Control 50 grafnl 5 wpafnl 10 rgfnl *

0h

48 h

a0 r

60

a0 +

Closure rate (%)

20 -

Control Ascorbic 5 10

ald  Si/ene seoufensis
Concentration ( grg/ml)

Figure 6. The effects of extract from S seoulensis on wound healing in HaCat cell line. HaCat cells cultured in 24 well were treated

with extract from S. seoulensis as indicated concentrations for 48 h. The cells were observed with microscope with bright field and

the closed area was measured by a software, Image J. The closure rate was calculated by comparing with 0 h and 48 h from 3

independent experiments. The data are expressed as mean + SD. *p < 0.05 vs. Control. Yellow line; the border line of empty area by
scratch at time O h, blue line; the border line of empty area at 48 h after stratch.
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