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MINATOUANNYNABIYBNITIATZY Quercitrin Tua5aNAUINGAIAI UHPLC
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Method Validation of Quercitrin in Houttuynia cordata Aqueous Extract Using UHPLC

Sununta Srisopon et al.
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MINATOUANNYNABIYBNITIATZY Quercitrin Tua5aNAUINGAIAI UHPLC
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(Chengdu Biopurify Phytochemicals Ltd.,
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131N
wmuaa (HPLC grade), 51 (ultra purified
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ta3asiiauazgunsal

#3909 UHPLC (ultra high performance
liquid chromatography) ij: 141290 Infinity IT (Agilent
Technologies®, Germany) Usznauaie 1290 flexible
pump, 1290 vialsampler, ICC (integrated
column compartment) wag 1290 DAD FS (diode
array detector fixed slit), guard column %@
ZORBAX Extend-C18 U@ 2.1x5 NaalN®T
200UMA 1.8 [WlA3LNAT column #ilg ZORBAX
Extend-C18 Rapid Resolution HD 211a 2.1x50
Hadwas aneayme 1.8 ulaswas (Agilent®,
USA), 1A39959ANN82L580 0.1-0.01 Haan3u
(Mettler Toledo®, Switzerland), LA3B95ELWE
doyama (Eyela®, USA), dausau (Memmert®,
Germany), El"lxiif‘l‘%l ?U (Contherm scientific Ltd.,
New Zealand), sonicator (Ney®, Ultra sonikTM,
USA), freeze dryer (Labconco®, USA), PVDF
syringe membrane filter 2110 0.22 luiﬂimﬁli,
NSEMENTBILUDS 4 Uar software Chemdraw

version 8.0
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reflux figauvni 80 eernEaLded U 30 Wi
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FABLIMUBAUATU 50 HaAANT NTDIFITATAETILE
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8138221830331 O8N stock standard
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USUUSINATMBNMUBAAUATU 50 NaAANT La?
3N 6 srAuAMNENTY WieanNWINAITIU
(calibration curve) 1ag pipet stock standard
solution MU 1, 2, 3, 4, 5 WAT 6 NHIANT
MUY LIaavuazlsulsuasalgiuniues
JUATU 10 A8d8N5 n3aansazansiilasy PVDF
membrane filter 2110 0.22 lulASINAS
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tion HD 2110 2.1x50 §adiuas, 211001MA 1.8
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Technologies®, Germany) WU IULNIVDIID
ez fianzan® fa resolution > 2, tailing
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symmetry factor < 1.5

NINAFAUANINNGBIYAIITIATIZH
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ANHNIZNININITTIU 6 IZAUANNANTU

1 0.04, 0.08, 0.12, 0.16, 0.20 LLAE 0.24 NAANITNGD

Fa9ans ANUINIUBE 3 ASI M 3 TU
A5NNTINNAIFIUVDY quercitrin TTUIN
v vV o
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(coefficient of determination, r*) tas residual plot
ToegnaeimseansuaNiiudunse Aa r* > 0.999
. d' v J v v
uaz residual plot MlAnNuaAIYBIANNLANTY
L4 U Vv YV .
funaazAmaNNNIUlIEINMY (y-residual) 289

NNIEAUANNDNTUIMINITZNIBAITDU 9 Agud™”

ANWIU (accuracy)

unspiked sample @8 GI9819ETFRAUN
wgAniEiU3Ina quercitrin Vasfigatiaifieudy
thatnsmsadamiwgandulumsfnmnil

MIMANUTNTUDN quercitrin 11 unspiked
sample Mmleaasanansazans unspiked sample
5101 10 91 wdnhlBenzvidhs UHPLC #az
5 a%e

MSWANNINTUYBY target value Mlag
\3anasazmadiagmsanatiwgailaly
unspiked sample 311U 10 % 1l NEvTe
UHPLC %8t 2 a5 wazinaeusuiumas

msUszanumeNuENTUYe spiked sample
3 SEAUANMNITNTU (A1 NaA g9) Tageuarai
S888z 50, 100 LAY 150 VBNANNINLY target value
Tapnudnduiinu 0.05, 0.08 wae 0.15 Naansu

ADNADINT MINAIOU
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MIIATIEA spiked sample ﬁgxa 3 SzAUANN
U

sEeuANTNTUA laede unspiked
sample 500 §OANSN PUIU 7 N @nEsarae
NIAIFIU quercitrin ANNANTY 1.2 FaANTNGD
Vadans Usuas 2 Nadans

SERUANNITNTUNA1T Tlaed unspiked
sample 500 §aaNSN PIUIU 7 N @nEsarae
NINI9IU quercitrin @NMNLTNTU 2 FaANTN
faladans Usuas 2 aaans

seduanudntugs vilas#s unspiked
sample 500 §adn3u 7 % WNFNTAEMENINTFIU
quercitrin @NMNTNIU 3.6 NaANINAINADINT
U303 2 Uaddns

Nniudnamuea Usanas 18 iadans asly
unspiked sample *?‘il,aumsa:ammmﬁmwiax
seauamudutuliudr 1l reflux fguvgi so
NENTAEHE WU 30 W LAINTDIHIUNTZM NI
Wwad 4 wazdsSuUSuNasamENMIUBaIUATY 50
fiaddns deazldamudutugameunsanududy
Tusedu o na g oA 0.05, 0.08 AL 0.15
fiaanSudaiiadans awaeu nsasansazanaiila
WU PVDF syringe membrane filter 2116 0.22
Tulaswas hlieszieas UHPLC % 2 asude
o8N (duplicate)

AMUIUANNITNIUYDY quercitrin NANTIN
NATTIU UBTAUIUIDHDZNMIAUNAU (%recovery)
NTINSEANTUANNYNABILBIITIATIZY Bg LUz

Spear 95-105%%

©-C) 100
C3
C, @ emududuiiialduasanslu spiked
sample
C, #o anngaguiialduasansly
unspiked sample
C @a enuaniueey added analyte

ANLiEs (precision)

repeatability InTziasazarenIngNegs
afomgenTlinasNasgIu quercitrin 3 szdu
AN Feesazanein e neiilanudagy
daYNeYeN quercitrin LAY 0.05, 0.08 WAz 0.15
faanSudeiiadans lasasazarsitadaniuly
FUNDUYDINSNATEUANNUNY SERUANNTNTURY
791 30 UHPLC 7 2 536aagha nmsitasns
Melu@eINumMennIeIz 1 AL MuIuSaeas
waqmtﬁmmummgmﬁwﬁwﬁ (%RSD)

intermediate precision AeNeAasazae
atheansatannganfaNmNasyU querci-
trin 3 szaUAMNENTY TasansazanedithlUdeszd
NANNDNIUGATNEYRN quercitrin LAY 0.05, 0.08
Uae 0.15 NaansSuANEIINT SLAUANNITNIUDY
7% 8a UHPLC #hat 2 a%1 Siesziaeiniesssd
2 AU sheiuiu Anusseaswasadevuumnasy
duWns (%RSD)

Usztliuen Horwitz’s equation az HORRAT
2824 repeatability ez intermediate precision

NSNS UAD HORRAT < 2©V

AeananImBiliina (limit of quantita-
tion, LOQ)
AR TATLHIDE N TINAUINGAIN

vV v v

WaaITH §337U quercitrin Tosnnu LNYUFOMY

a a

i quercitrin (YU 0.01 HadnsuaaNadans MUY
10 71 udIANYTIs UHPLC 7 2 asadamads
AUIMANMNLTNTUYBY quercitrin Tuasazate
faeNINay ManWanesgIuEugy LOQ e
MIUILHUMANNUNUIN %recovery wastsziiiy

AMANNLNEINIE %RSD
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We
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IDILAINEH
HANFIATIEWANTILANLAIRENTTINANGAN

WU quercitrin # retention time (¥NAY 3.151 W

i DAD1B,Sig=350.0,4.0 Ref=360.0,100.0

1ag resolution, tailing factor, theoretical plate
18z symmetry factor 4@WYNNU 2.7412, 1.0600,
5351 U8 1.1918 MNEINU FrhUnaiANNVINZE
SmSABee daudaslumwi 3
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Time [min]

A 3 Tasunlyunsuees (A) @198za18a0sgIU quercitrin ANNTNLTY 0.16 Fadnsuaaiadans

waz (B) a99raeeagNaITanaiIwgeI ANNNTY 10 HaanIuaaiadans

NINAFBUANININGBILANITIATIZH

ANNINUNIE (specificity)
dawZsuifisunamsiesnziuassnsazais

MO TATNENTIAMNINGAN Gaudasly
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MW 3 WU retention time BN ITALNLINATIIU
quercitrin ﬂiﬂﬂgﬁ 3.138 W Waz quercitrin
ludpdnansazmemadnansanainngan Unng

3.151 W wag Wan15Ites1zd UV spectrum
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22N quercitrin peak ﬁa‘lumiazmﬂmmgmuas

ANIBTANBAIDE N TFNAUINGAN AIUFAI UMW
' Qddy I Add‘d °

4 wuMBiithAsnleNNIIE

anuthudunse (linearity)

WannsIeNziasazaIaNIasgIu way
AINNNNNAIFIUTZTATNANNLNIY (WY X) NU

LA

192‘1‘

1400
12004 |
w0 |

2 800-

E

600+

400+ \ \

200 N\

T 1 1 1 1 1 1 1 T 1 \VI

200 220 240 260 280 300 320 340 360 380 400
nm

peak area (Y y) wuhilanududuaseludin
ANNNTY 0.04-0.24 NAFNINADNAIINT LOEIKS

a ¢ & U a1 @ a £ v A 9
MIINATILING 3 W Hadndszansmsendula ()

WNHU 0.99997 AILFAI LUMWN 5

10004
900 \
o0\
704
L g
£ 5001 Y
4001 7N
3004 A2
200 -
1001 N

,\.\

T T T T T T T T T T |

200 220 240 260 280 300 320 340 360 380 400
nm

14350

2NN 4 UV spectrum 284 quercitrin peak :nmMsIaNLia8i@sas UHPLC

(A) §198zNENINTFIU quercitrin ANNINTY 0.16 NOANTNADNANINT Wz

a a

(B) 8159sM8eagNaIanaNnNgad aNNEny 10 Naanindaiadans

Calibration curve of quercitrin

2500
2000 '

' ®DAY 1
$ 1500 —
g 1000 & : ® DAY 3

------ y =7,822.70266x + 0.91824
X A R?=0.99997
500
e
0
0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000

concentration (mg/ml)

MU 5 nWINAIFIUVDN quercitrin NANNANTU 0.04-0.24 FadNTNADNBAANT (n = 3)
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LHDILATITHAIIUAY WU 3 U WU
y-residual 284 quercitrin NANUINIULADZTZAU

1Msnsznesay ) agud aauaaslunng e

ANWNU (accuracy)

ANLTNTUYDY quercitrin HLanacly
unspiked sample ﬁ@hﬂizmmﬁ"aaa: 50, 100 L@z
150 ¥®N target value L'VhfgﬁJ 0.05, 0.08 Lae 0.15

findn3udaiioddns owadu Tesanududumas
94 target value pilenziansasaadioeans
afaimngan uau 10 9 wuhuhau 0.1 fiadnsu
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Method Validation of Quercitrin in Houttuynia cordata Aqueous Extract Using UHPLC

Sununta Srisopon et al.
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Method Validation of Quercitrin Content
in Houttuynia cordata Aqueous Extract
Using Ultra High Performance Liquid
Chromatography

Sununta Srisopon, Somchit Niumsakul, Sarawut Chankhotkaew, Sakwichai Ontong,
Koravit Somkid, and Siriwan Chaisomboonpan

Medicinal Plant Research Institute, Department of Medical Sciences, Nonthaburi 11000, Thailand.

ABSTRACT Heartleaf (Houttuynia cordata Thunb.) is used for Thai traditional medicine and
preparations registered by the Thai food and drug administration. It has been used for treating various
symptoms such as fever, cough, and inflammation, and as diuretic. Additionally, it was reported as
antiviral, antimicrobial, immune stimulant and anti-inflammatory. From Traditional Chinese Medicine,
which heartleaf, as the main ingredient for allergic rhinitis during the COVID-19 pandemic, was
reported. Phenolics were found as main compounds in this plant, of which quercitrin was reported as a major
ingredient. Since the quality control of heartleaf aqueous extract has not been regulated, the objective of
this study was to validate the method for analysis of the content of quercitrin in heartleaf aqueous extract
Using Ultra High Performance Liquid Chromatography (UHPLC). The stationary phase was ZORBAX
Extend-C18 Rapid Resolution HD 2.1x50 mm, 1.8 um at a temperature of 30 °C. The mobile phase was a
mixture of 0.2%v /v phosphoric acid in water and methanol as a gradient system. The flow rate was 0.4 mL/min.
It was detected using photodiode array detector at 350 nm. The sample solution was prepared by refluxing
with methanol for 30 minutes. The results showed that this method was specific. Linearity was between
0.04-0.24 mg/ml with r’ = 0.99997. The accuracy (% recovery) was 99.76—103.16%. The HORRAT of
repeatability and intermediate precision was less than 2. Limit of quantitation (LOQ) was 0.1 %w/w.
The developed method was accurate and precise. Therefore, it can be used for the determination of quercitrin

content as the quality control method of single heartleaf aqueous extracts which are commercially available.

Keywords: Method validation, Quercitrin, Heartleaf aqueous extract, UHPLC
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