pISSN 1226-2587
J. Soc. Cosmet. Sci. Korea eISSN 2288-9507
Vol. 45, No. 4, December 2019, 333-340 http://dx.doi.org/10.15230/SCSK.2019.45.4.333

HPLCE 0|28t LE2F F==29| Avicularin Y Quercitrin £ Jjut

AW FAL MEBT B MUY Y2 Y HYE LR

J

S O
17159

"2Y5EY
oAt el skt
(20199 109 79 A<=, 20199 119 299 =4, 20193 12€ 3 2 eH)

(A7) =7 A a2

Analytical Method Development of Avicularin and Quercitrin in
Astilbe chinensis Extract Using HPLC

Jin Gwan Kwon*, Yeon Woo Jung’, Changon Seo*, Seong Su Hong", Hyun Tak Shin™,
Su Young Jung™, Jeong June Choi***, and Jin Kyu Kim**

"Gyeonggido Business and Science Accelerator, Gyeonggi-do, Suwon, Yeongtong-gu, Gwanggyo-ro 147, 16229, Korea
“DMZ Botanic Garden, Korea National Arboretum
"College of Korean Medicine, Daejeon University
(Received October 7, 2019; Revised November 29, 2019; Accepted December 3, 2019)

2 o B AFE= =R F(A4stilbe chinensis) FEEE 7|54 PFELANZ NS 3] avicularin,
quercitring- X]E:A(;‘—E—S_E XMAsta, 2238 E €3 high performance liquid chromatography (HPLC)S
o|&35lo] BEAHE ettt BAg ZH LS Capcell Pak Cig MGIIS, o]5AE 0.05% (v/v) trifluoroacetic

e =E

acid (TFA)S} o EUEL L A}83le] A &5 30C oA §4 1.0 mL/min 2 >‘=3+;<P° 254 nmo| A]

o

<319t} International conference on harmonization (ICH) 7}o] =2}l (version 4, 2005)& LA 2 &}
EolAd, AN, AEA, AEA, AETA 9 FHAE B4t BEAATHS Aot 2449, A&t

A W AZSA = avicularin 0,094 9 0,285 mg/mL, quercitrin 0,031 9 0,095 mg/mLE e o,
AEFA-L ABA S Zho| avicularin 0,99990, quercitrin 0999942 &gt AL R0 AUA E44
I}+= avicularin 0,59%, quercitrin 0,63% ©]|3}2 Q1% AT ETH F] 482 avicularin 100,97 ~ 101,77%,
quercitrin 100,18 ~ 100,32% W92 3ol UL o & glck webdl, B RAMS Loz 2aE
Aol BV Aga Auslel AEEgn,

Abstract: This study attempted to eatablish a high performance liquid chromatography (HPLC) analysis method for
the determination of avicularin, quercitrin as a part of the quality control for the development of functional cosmetic
materials from Astilbe chinensis extract. HPLC was performed on a Capcell Pak C;s MGII column with a gradient
elution of 0.05% (v/v) trifluoroacetic acid (TFA) and acetonitrile at a flow rate of 1.0 mL/min at 30 C. The analyte
was detected at 254 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 of avicularin and quercitrin were 0.094 and 0.285 mg/mL, 0.031
and 0.095 mg/mL respectively. Calibration curves showed good linearity r* > 0.99990 for avicularin and r* > 0.99994
for quercitrin. Precision of analysis was satisfied with less than 0.59% for avicularin and 0.63% for quercitrin. Recoveries
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of quantified compounds ranged from 100.97 to 101.77% for avicularin and 100.18 to 100.32% for quercitrin. These

result indicated that the established HPLC method is very useful for the determination of marker compounds in A.

chinensis extracts.

Keywords: Astilbe chinensis, avicularin, functional cosmetic, HPLC, quercitrin, validation
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Figure 1. Chemical structure of (a) avicularin and (b) quercitrin.
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2.3. HPLC &4

HPLC 1100 (Agilent Technologies, USA) A]A~El-S AR
sto] SAskGATE Ao AR 2 Capeell Pak Cig
MGI (4.6 x 250 mm, 5 wm, Shiseido, Japan)2 AR&-5}Ho]
Table 13} -2 Z2AOSF avicularin Y quercitrin AJ5-0]
HEEE FEaglon A 254 nmojlA HE

s,

Table 1. HPLC Conditions for the Quantitative Analysis of

Avicularin and Quercitrin

Items Conditions
HPLC 1100 series (Agilent Technologies)

A: Water (0.05% TFA)
B: Acetonitrile

Time (min) % A % B

Instrument

0 82 18
Mobile phase - dient 45 82 18
46 0 100
60 0 100
post time: 10 min
Column Capcell Pak C;3 MGII
(4.6 x 250 mm, 5 um)
Column temperature 30 C
Flow rate 1.0 mL/min
Injection volume 10 uL
Detection UV 254 nm

7167 HE HER 553 f3 ARAECEA
ICH 7}ol=2iele 271z slo] Solspecifiity). 241
A(linearity), %L d(precision), A& d(accuracy), H=3H|
(limit of detection, LOD, S/N = 3.3) @ A&F5HA|(limit of

quantitation, LOQ, SN = 105 2450 EARNE S
shoict
241, E0|M

BoE, ol iR 59 S AEiolA A
AEAe Aurom Rotl 24T 4 e 5L
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=} 228 W o sikEst et o] b
35 AHESIY] RIS photo diode array (PDA) 2~
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Figure 2. HPLC chromatograms of avicularin and quercitrin. (a) blank (50% MeOH), (b) standard solution of avicularin, (c)

standard solution of quercitrin, (d) A. chinensis extract, and (e) recovery test.
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Figure 3. PDA (Photo diode array) spectrum of avicularin and quercitrin. (a) standard solution and A. chinensis extract of

avicularin, (b) standard solution and A. chinensis extract of quercitrin.

(a) calibration curve 1 calibration curve 2
600 - 600 -
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Figure 4. Calibration curves of (a) avicularin and (b) quercitrin in A. chinensis extract.

o] B 2Aete] BA gk olgate] Zizte] RS 3.3 UM =0l

A/l (Figure 5). =25 FZEEo|A avicularin 3

quercitrin®] AFHAGRY) ZES 099990 2 0999945 oF5 331, HEEM

g A4S Uil avicurarin} quercitrin EEE2 AT AR tho] ARE F5) THEHoR A]
AR B Z12F 09999 fseh 2SR dS AT o 7 AldEake] AAES YERfE A
Ak o7 202 225 16,32 W 48 mgmLe A ==
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Figure 5. Calibration curves of (a) avicularin and (b) quercitrin by standard solution.
Table 2. Repeatability of Avicularin and Quercitrin Analysis
Precision
Parameters Avicularin Quercitrin
Mean + SD RSD (%) Mean + SD RSD (%)
Concentration RT (rmn) 23.899 + 0.14 0.58 26.393 + 0.17 0.63
(1.6 mg/mL) Area 179.298 + 1.06 0.59 500.947 + 0.72 0.14
Concentration RT (I]’lll’l) 23.816 £+ 0.07 0.28 26.290 + 0.07 0.24
(3.2 mg/mL) Area 364.107 + 0.93 0.26 1016.842 + 2.13 0.21
Concentration RT (mm) 23.808 + 0.03 0.11 26.278 + 0.02 0.09
(4.8 mg/mL) Area 555.096 + 1.69 030 1533.859 + 3.65 0.24
ZABlAL FYU3E HPLC AL R 63] HH2 FQJ8)aL A Table 3. Precision of Avicularin and Quercitrin in Astilbe chinensis
Falo] A g—r 7} JEE 3717 ro] u]39] RT U extract for validation
| ZHA O] At sE=H A relative standard deviation, RSD) Precision
+ avicularin 0.11 ~ 0.59% ¥ quercitrin 0.09 ~ 0.63%Z= Avicularin Quercitrin

Vel RSD 2% olshzAl yHEAo] 9lee Skelsielrt
(Table 2).

intra-day, inter-day®] AU =& =45t J-Jr~ Table 3}
o intra-dayol| 41 2] AW == avicularin 0.19 ~ 0.42%
9 quercitrin 0.11 ~ 0.28%5 WERY 1L, inter-day ol A=
avicularin 0.27 ~ 0.42% Y quercitrin 0.12 ~ 0.20%2] AL =
= Uehyoick

th3hsbdE3ts] 4, Al4sd Al 4 F, 2019

Mean = SD  RSD (%)

Mean = SD  RSD (%)

80.77 £ 0.34 0.42 80.12 £ 0.23 0.28
Intra-day 161.50 + 0.30 0.19 160.42 + 0.18 0.11
24247 + 0.94 0.39 240.49 + 0.52 0.22
81.04 £ 0.26 033 80.33 £ 0.16 0.20
Inter-day 161.96 £+ 0.68 0.42 160.81 £+ 0.19 0.12
243.19 + 0.66 0.27 240.39 + 0.29 0.12
3.4, 3422 0125t KEH &l
S]] ok Sl el el 20t
2 o, mR0F FHBS /ML JAE WHoe



HPLCE ©] &3 =F9 % FEFE2] Avicularin 2 Quercitrin =419 7l

71Z% 0] 50%, 100%, 150%0] sfgsl= Hwo] gohe
ZASRL YT HPLC 27108 63] WhHe =Q15ial Al
a10] 3124282 980 ~ 102.0% RSDE W% 2.0% ol
A BeMdE ERlskA €t

LEOZ 22EO 16 32 W 48 mgml] A HEe
ZASRL YT HPLC 27108 63] WhHE Q15ial Al
slo] A2 AW} ZF AR 37 =9 Sl9-E-2 avicularin
100.97 ~ 101.77% % quercitrin 100.18 ~ 100.32%%.2
RSD+= avicularin 0.25 ~ 0.57% % quercitrin 0.14 ~ 0.24%
2 LR} RSD 2.0% oA o] ghe2 & 4= 9l
Atk Table 4).

Table 4. Accuracy of HPLC Analysis for Avicularin and Quercitrin

Recovery (%)

Concentration

Avicularin Quercitrin
(mg/mL)

Mean £ SD RSD (%) Mean £ SD RSD (%)

1.6 101.32 +£ 0.57 057 100.18 = 0.14 0.14
32 100.97 +£ 025 025 10032 = 021 0.21
4.8 101.77 £ 031 030 10023 = 0.24 0.24

N w
ok of oy &
1o ao < wy gy

n)

o 3he] gl HE zzrel AR 4
Ml 712719k y AT okt ztzre] A
oA 71719 Batgkt y dHol| gt #=HAE
stol whgel mEMASE AT 78710 25t
J¥(standard deviation of the response and the slope) o2
S 9 AFHAE ALK Table 5). 24V42] 4
Z3HA(LOD)+= avicularin 0.094 mg/mL 2 quercitrin 0.031
mg/mLo|$.0 HIIA(LOQ)= avicularin 0.285 mg/mL
9 quercitrin 0.095 mg/mLZ UEPRGTH

ool
i
[e]

ofl. op

o O

m

Table 5. Limit of Detection and Limit of Quantitation of Avicularin
and Quercitrin

Limit of Limit of
detection (mg/mL) quantitation (mg/mL)

Avicularin Quercitrin Avicularin Quercitrin

Instrument

HPLC 1100 series

(Agilent Technologies) 0.094 0.031 0.285 0.095

i
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2 49l HPLCE ol83to] R0 3258 7164
SFgE YR L] Slstel AR avalarin 3
quercitrin®] 47 AT} EAPO] ot AEE AN
A Sk EEEON} R0 % 2EEE T2 2] 7
A glo] BelEolon], BEgols) 2EEe] B2 fAA
7o) 1a]at spectrum LERRSITE. gt blanko | 2
olgh AA =7} gl S10E Sol4e Helskrt
kAo AASRY)E avicularin 0.99990 2! quercitrin
0.99994% of53t AAAS Hon, EZES o8
3t A A4 TS avicularin 2 quercitrin 5
0.999999] AA/dE ERlstirt. A Ade HEIH
(LOD)= avicularin 0.094 mg/mL 2 quercitrin 0.031 mg/mL
olgJom AFA(LOQ)= avicularin 0285 mg/mlL 2
quercitrin 0.095 mg/mLZ UERITL =202 FEES
1.6, 32 2 48 mgmLe] Al %%=9] 3482 avicularin
100.97 ~ 101.77% 2 quercitrin 100.18 ~ 100.32%%3.0.
RSD+= avicularin 0.25 ~ 0.57% % quercitrin 0.14 ~ 0.24%
& UEh RSD 2.0% ofsl=A] Fehdo] olga & = 2l
Ak AUAL avicularin 0.11 ~ 0.59% % quercitrin 0.09
~ 0.63%2] AYUEE, intra-dayolA2] AUEE avicularin
0.19 ~ 042% 2 quercitrin 0.11 ~ 0.28%, inter-dayof|A]+=
avicularin 0.27 ~ 0.42% 2 quercitrin 0.12 ~ 0.20%%] A4
5 Ueo] =R eF 3559 AR avicularin 2
quercitring] HAE Mgk AlgEIslo] AZE 2
EAHE =R 0E FEEY VTN N dm NS
Slet 7|2AER B8 4 S Ao AR,
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