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2 ok B 3= YAt (Penthorum chinense Pursh) FEEL 7|5A SIAEZALAZ 78] 3|
(—)-epicatechin gallate® X FAAEOo=R AAsI, EAHRTIE Y High Performance Liquid
Chromatography (HPLC)E ©]-&-3to] EA1H-& 7Ndstqlrt, EA o AHS-H Z-2 Unison US—Cys (4.6 X
250 mm, 5 um, Imtakt, USA)S AF&3}o] 0.05% (v/v) trifluoroacetic acid (TFA)Q} WEFES o|FA} X AL
2 48 252 30 C oA €48 1.0 mL/min 2 A&9ZLE 280 nmo|A A&+l International
Conference on Harmonization (ICH) 7}o] =&}l (version 4, 2005)2 2A = 3lo] Eo]Al, AAA, AUA,
Ao, HETA 2 AFTAE E46te] EAEE ASokdT. dETA 2 AFEA= 47 0.11 mg/mL
9 0,33 mg/mLE UElon, HFRAA-E AdAg7lo] 099998 Fost A4S Bela, FAud 2443
T 0.6% o]ot2 Zsttt, EE, 34E&2 99.51 ~ 101,92% AR FEAFo] U= & 4= AUt whEbA,
2 EAHE dxtte] 2EE9 ARAAE EYS AT AdHde] ASEHA

Abstract: This study attempted to eatablish a High Performance Liquid Chromatography (HPLC) analysis method for
the determination of (—)-epicatechin gallate as a part of the quality control for the development of functional cosmetic
materials from Penthorum chinense Pursh. HPLC was performed on a Unison US-Cjs column (4.6 x 250 mm, 5 pm)
with a gradient elution of 0.05% (v/v) trifluoroacetic acid (TFA) and methyl alcohol at a flow rate of 1.0 mL/min
at 30 ‘C. The analyte was detected at 280 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 0.11 and 0.33 mg/mL, respectively.
Calibration curves showed good linearity (i > 0.9999), and the precision of analysis was satisfied (less than 0.6%).
Recoveries of quantified compounds ranged from 99.51 to 101.92%. This result indicates that the established HPLC
method is very useful for the determination of marker compound in P. chinense Pursh extracts.

Keywords: (—)-epicatechin gallate, Functional cosmetic, HPLC, Penthorum chinense Pursh, Validation
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AGE B4 Sl AHs AAstke ol
dash, A% 24 et AfRE %
U= S 42 5= AUsAol gt Al Hsow &
A0l 834 AZ(method validation)o] I 2 5}CH4].

YR the](Penthorum chinense Purshy= SUEY
(Crassulaceae) 2 THAAY ZZo|m A& og Farshal
717} B Soll AgstaL 9lom A MRS Axgt AE
TERIONER) T ARAEERS) R oAl (FIPK
bR, AAXSFRRILIR), AR Soll AR5
THS].

HalE AR S &= neolignan[6], flavonoid[7], ellagictannin
[8,9], flavanone[10] 5°] Hil EojQlom, g% H7ojA
= AR e digt At o HarEglow
[9,11] ol&gt ket B =5 7HAL, wl, HGE opy
2 P, Pt & ARl 71sAdel Hefsiar glom
[12-15], 53] YAH2o] o] Q= (—)epicatechin
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2 FAREN16], mle[17], Sl wel SA[18,1912t o
=5} off{20] & &50] Stk A-aah Harklo] §f
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FE9E PR Bl E4Ye Bhste] o diek &

3 Alglo] AMSE WAkl 2017 79 ZRIE o
oA AFIstol ST AR ARS FPrEUomLE
Alstol ARgIGITE AxE Al 100 g& wafsto] 50%
ofek-S(Samchun Pure Chemical, Korea)S 0]8310] Akeo]
A 24 h 5RF WIste] 23] FESIGTh 2EBE o3t U
9 529 5 B4 Axsl] Hg BAH AR
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Figure 1. Chemical structure of (—)-epicatechin gallate.

2.3. HPLC £4

HPLC 1100 (Agilent Technolgies, USA) A|~E]-S- AL&-5}
of Zgelsick Bl AME 2L Unison USCs (46
x 250 mm, 5 pm, Imtakt, USA)S AR8SHo] Table 13} 2+
£ ZA0F (~)epicatechin gllate 4Ho] HelHeE T
H5=90m AZTP2 280 nmol|A] HE3HC
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Table 1. HPLC Conditions for the Quantitative Analysis of
(—)epicatechin gallate

Items Conditions
HPLC 1100 series (Agilent Technolgies)
A: Water (0.05% TFA)

Instrument

B: Methanol
Ti
M %A %B
(min)
Mobile phase ) 0 80 20
Gradient 95 20 20
96 0 100
110 0 100

post time: 10 min

Column Unison US-Cjs (4.6 x 250 mm, 5 um)
Column temperature 30 C
Flow rate 1.0 mL/min
Injection volume 10 pL
Detection UV 280 nm

2.4, BN Z=(method validation)

715 KR YRR 58S g AEAgEoRA
ICH 7Pol=aRR1e AR a1o] Soli(specificity), 21414
(linearity), “g8/J(precision), “=Hd(accuracy), =T
(limit of detection, LOD, S / N = 3.3) & AeksHA|(limit of
quantitation, LOQ, S / N = 10)Z EAJslo] Bauhie 7
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[ A=

IS
, 6, 7.8,
()

AM(linearity)

o] steof sl ARl FEgkE Hol

g e AR Atte) $EEE 24
96 mg/mL——] Era ZWF ZAI5le] 33 bk

Asion TARA AR SES WeR sjo] 7%

Al AR Amiel TSRS o185t

i)

olr

N
N

r>~ _]1)11
[o

il

g IA i) FEE9] (—)-Epicatechin gallate 415 71 89

2.4.3. MY (precision)

TUe AAREE o] ¥ AFste] A2 HAE A
Zl 270l wet S80S wf) 2219 S84k Aol &+
AR E)E Wohs A= HHEA (repeatability) -5
AEAWNA T AIEAP FdgE AR} 71 5
Y 22 28t LS AAIRSE 2 =0 HA|
£ G2 AR BHE FAlste] A2 SRE Aol
S B9t 63] FJste] WAy wEE AR
/g ERIskoint AEAY dd/d(intermediate precision)
2 FUs HAREE o W AFste] A2 AEE TY
AAYolA o ARYRE ol8ste] d2 %=

2.4.4. HstM(accuracy)
ABE 371R] 553, 6, 9 mgml)E ZABIL SUst
BAzos 63 v FQlsle] Ao AuE 348
(recovery) =2 UFER o] /S ERlsHir

245 A=ESHL

O

D) R EESA(LOQ)

A=o] A4 A8 3719 T1Fel iRt H s
2hgste] Zizke] Hekel 718719 y AuS it
HFAolA 718719 Bttt y Aol digh £2H1aE
Toto] ofefje] Ao® HESH W HRHAE ALlst
Ak

- A (LOQ) = 10 x y A9 ARV 7]
=719] B4k
HAETHA (LOD) = 33 x y A #FHAYHFA
71=719) B4k
3. Zm % 2%

3.1, Soly 25
SR S TS 5O SE AR T
W G RS desos

£ wRem BEg Atk £
EIe wlmste] Bavt elge

J. Soc. Cosmet. Sci. Korea, Vol. 45, No. 1, 2019



o =3l e 2~ 7] = & [e) = 2~
90 AR - A ADT - FAS - AE - oA - A - AR - AT
T OB B I e B VAL TS TETRE
-~ @
=
n
L]
: " n » 0 =0 ] |
T OHET & 5eES T8 FaieoN G0N G707 VALIGATION S915-15.30 TE T ST 0TI E
-~ (b)
=
, 1
0 8
1 VAN
- = = = = & 5 ) |
TR0 & S RO GO VALIGATION 298 TR

@

£
8

JJLMJMJM&WP—*T‘“?‘L#

TIU iID |

It pi
T OADT & Sxe280.78 Fateoll (G0N G726 72 VALIDATION 24 15-1208 TET98T

(d)

A

. J LMJ@M_JL,\,__M“LA_/\

)

Bl o ™ 8

Figure 2. HPLC chromatograms of (—)-epicatechin gallate. (a) blank (50% MeOH), (b) standard solution, (c) Penthorum

chinense Pursh extract, and (d) recovery test.
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Figure 3. PDA (Photo diode array) spectrum of (—)epicatechin gallate. (a) standard solution (b) Penthorum chinense

Pursh extract.
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Figure 4. Calibration curves of (—)-epicatechin gallate.

Table 2. Repeatability of (—)epicatechin gallate Analysis

Precision
Parameters
Mean + SD RSD (%)
Concentration RT (min) — 69.997 + 0.12 0.17
(3 mg/mL) Area 295271 + 0.86 0.29
Concentration RT (min)  69.993 = 0.08 0.11
(6 mg/mL) Area 596.189 + 1.05 0.18
Concentration RT (min)  70.078 + 0.14 0.19
(9 mg/mL) Area 908.055 + 5.41 0.60
3.3. Y =iel
3.3.1, BH=2M(repeatability)
HZ o7 2]

AT GARFE Tl ARE Fal WA
o AT ) zH AFEe] =S ERlE Al
2 UAche] 2253, 6 9 9 mgmlo] A =2 2A6}
I FU%H HPLC 270 & 63 HHE F05la A5}
< A¥} 7 AR 3717 el A RT 3 v=H
9] All|3sEFH A (relative standard deviation, RSD)= 0.11
~ 0.60%% LERL} RSD 2% ©]5}=A] WHEAJo] 9le-S- 3

0:1

3.3.2. AlSAILY MaM(intermediate precision)
B ARl th AHUS olgste] Qe =4
wE APl e Uelle A= 7] FR9
intra-day, inter-day 2| JU=E =783t Hil= Table 31}
o intra-dayol| A 9] U= 017 ~ 0.59%E HERASLAL

inter-day°l|Ali= 0.25 ~ 045%°] JL=E HERAITE

Table 3. Precision of (—)epicatechin gallate in Penthorum

chinense Extract for Validation

Precision

Mean + SD RSD (%)

150.59 + 0.43 0.28
Intra-day 299.42 + 0.52 0.17

453.66 + 2.67 0.59

150.11 + 0.68 0.45
Inter-day 30235 + 1.14 0.38

454.70 = 1.14 0.25

Table 4. Accuracy of HPLC Analysis for (—)-epicatechin gallate

Concentration Recovery (%)
(mg/mL) Mean + SD RSD (%)
3 100.06 + 0.28 0.28
6 99.81 + 0.17 0.17
9 100.81 £ 0.59 0.59
3.4, 3482 olg3 e B
=] olel 1 sl ol EEO] 2T 3

4

= ol AT FEas 7R ZIAE gy eR
7173550 50% 100% 150%°] sgsis Fre] e
ZABk st HPLC 274202 63] vk Zelslal A3
5}o] 3|82 98.0 ~ 102.0% RSDE W5 2.0% ©|3}2A]
S BRI ok

SAHE] FEwe 3, 6 R’ 9 mymle] Al SR A
3131 5% HPLC 2702 63] ¥k F9J5}al Algs}o]
e A 7 AR T BEY s 981 ~
100.81%%.21 RSDE= 0.17 ~ 0.59%= L}ER} RSD 2.0%
ofstRAl geHdol e & o= AUSITHTable 4).
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Table 5. Limit of Detection and Limit of Quantitation of
(—)epicatechin gallate

rf
—{o
_>.:
B
|
oot
o,
&
B
e
ot

Limit of detection Limit of quantitation

Instrument (mg/mL) (mg/mL)

HPLC 1100 series

. . 0.11 0.33
(Agilent Technolgies)

R 1‘4—
2291 749 0] o 22
o] 71e7leh y WS 7ok Zzte] HebdolA
71719 Hatghth y Aol iRt #EHAE st wF
go| mEUAel AgEAl) s1g7ll 2Aske W
(Standard Deviation of the response and the slope) o= A&
A 9 RS AVTskIti(Table 5). 24de] A&
ALOD)= 0.11 mg/mLe]lon HRIALOQ= 033
mgfml 2 Lpefi,

4. 2 B

A= HPLCE o]83}e] YRty 22588 7|5A
SP0E e el Sfolo] AL () epcatochin
gallate®] FA%] AT} Aol gt AES Al
sioick EEgoRt GAcke] £28L O 220 714
glo] BejEiglon, FEgolu} 25| w2 fA70]
A&k spectrumS LFERSICE ok blankofl 4] g0zt
A= m3v) g Aos Eo|AL delskgink Askd
o] ARG RY) = 099998 FE3t RS Hylom, 2
Aol AZBHA(LOD)= 0.11 mgmlo|glon AekalA
(LOQKE 033 mymLE UeReh Yche] 222 3, 6
9 9 mg/mLe] Al =9 3482 99.81 ~ 100.81%% 2.
RSDE 0.17 ~ 0.59%= UElL; RSD 2.0% ©]3}2A4] A3+
of = & AR A 0.11 ~ 0.60%2] AU
(RSD)E; intra-dayoi|e] HUE=RSD)= 017 ~ 0.59%,
inter-dayo A= 025 ~ 045%2] FUES Lehfjo] Hx|ct
] =59 X]ﬁ:’HE (—)epicatechin gallate2] HAHLS
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