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MINMUNIDIATIEY 5,7-dimethoxyavone TuUasaNANIEMBM @IS UHPLC
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Biopurify Phytochemicals Ltd., China, Lot.
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methanol (HPLC grade), 13’1’1 (ultra purified
water), glacial acetic acid (AR grade) uac
ethanol (AR grade)
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\A389 UHPLC 51 1290 Infinity IT (Agilent
Technologies®, Germany), guard column %@
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NodLlAT, YUNDUNA 1.8 lalasiuns, column
%1ig ZORBAX Eclipse C18 Rapid Resolution HT
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scientific Ltd., New Zealand), sonicator (Ney®,
ULTRA sonik™, USA), freeze dryer (Labconco®,
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wazasazanasananszmaliienesidas
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waziuildiaras 5,7-DMF fawFeuiiiauiu
asdulagldanuemaiu 264 waz 308 N Tuas
Jamawadand Anwlasiensiarsazas
nasyIuaie UHPLC 1#35gmeasiiziio ZORBAX
Eclipse XDB-C18 Rapid Resolution HT 2u1a
2.1x100 Nad~T 2WeaYMaA 1.8 lulaswes Igme
waeUTiLUY gradient loun 0.29% glacial acetic acid
Tuih waz methanol MsGaFUNAIATILERNTON
90 tailing factor s lgdnamsdensisoudiau
SEWINANMNITNT UL glacial acetic acid 7
UONENNY mnﬁ?uﬁwmsazmﬂmmgmua:msaxmﬂ
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Fgaaaedi dnwlasiasziaisazas
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Time (minute) 0.2% Glacial acetic acid in water Methanol

(%) (%)

0 45 55

1 45 55

7 15 85

8 15 85

11 45 55

12 45 55

@151ﬁﬁ 2 %aﬂﬁﬂtﬂgauﬁ§$UUﬁ 2
0.2% Glacial acetic acid in water Methanol
Time (minute)

(%) (%)

0 50 50

1 50 50

9 15 85

10 15 85

13 50 50

15 50 50
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Time (minute) 0.2% Glacial acetic acid in water Methanol
(%) (%)
0 50 =0
0.5 50 50
> 25 75
6 25 75
7 50 50
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Time (minute) 0.2% Glacial acetic acid in water Methanol
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n589U85 4 uaU5uUSINAIa28 methanol liile
25 fiadans Nntunsasansazaeilathy PVDF
membrane filter 2110 0.22 lulaswwas W ly
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38015870 FIESIRAUINTEMBET 500
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1Y 30 W NTBIENIUNTEANBATBIUBS 4 wazUSu
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nsavEsazaailary PVDF membrane filter
2110 0.22 Wlasas ldiwseviens UHPLC
WlsuilauRuanas de Fiensanannsznam 500
188n5% AN methanol 40 {93805 111U sonicate
30 il slifaamgiivias USuUSanasde methanol
18le 50 fiadans ntunsasasazarsilanii
PVDF membrane filter 2119 0.22 ulasiuas
uanh lUieeiars UHPLC wazilSauliisuna
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ANNNLINE (specificity)
AANZANTALENINITTIULIZATALAIYES

afmhnsznames UHPLC ud3suiisunanas

UV spectrum uazmsiudlauaasansay

anuiudunse (linearity)

%’qmsmmgm 5,7-DMF 60 §adn5u azae
wazdSuUSnsme methanol 14la 100 Hadans
16 stock standard solution mﬂﬁy’um'%ﬂumsazmﬂ
NA3FIU 6 szauANNENY IaeTliue stock standard
solution MUIU 1, 2, 3, 4, 5 UL 6 NADANT MNSIAU
l@aauazUSuUSn105028 methanol lvla 10
Nadans

MIIATIZA sample blank il sample
blank 500 Hadn5u (7 52?1) (®8 methanol 40 Nadan3
1l sonicate 30 il Mel3liduiigamgivas
USuU3u105078 methanol AaUASU 50 NWadans
nsavEsazanailary PVDF membrane filter
2109 0.22 lulasuns uanh lAeneias UHPLC
lossaraaanasgriuanudusu 0.06, 0.12, 0.18,

0.24, 0.30 WAZ 0.36 NOANINADNANANT MNNAU
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éﬁlﬂixaﬂgawﬁ’mﬁluﬁ (correlation coefficient, r)
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AN UUEUNTI AD T > 0.99"Y, R? > 0.99 UaT re-
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AMANNENTUUIZINN (y-residual) BBINNITEAU

ANNNTUINMINTENEITOU °) Angud”®

ANNWNU (accuracy)
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ASEANEEING 5 1pEe IAeEHZIN 5,7-DMF
TogaansanaInnsz2nee 500 Aaan3a i methanol
40 fiadans U sonicate 30 Wit Hal3leiiEud
auuivian USul3mnasas methanol Tvla 50
{89805 n3e9asazaneR lathy PVDF membrane
filter 2110 0.22 lulaswas waludesed
oea UHPLC wuu triplicate LAL DALY BINE
JANLHleeMUIUANNINTUYBY 5,7-DMF luans
aAAINsENEAIIN calibration curve mvualy
thasheiifiu3ana 5,7-DMF vasfigailu sample
blank Tasmuralsinaiasazlaginvinyes
5,7-DMF 91ngnseail

ANNNYY (mg/ml) x dilution factor x 100

%W /W = P
1NN (mg)

M5IANLY spiked sample lagdnansazans
MOIFIUANNANTY 0.04, 0.08 UWAZ 0.12 NAANTN
daiiaasns atlu sample blank vhanlundazszau
AN AnuETTuRE 6 9 udnhludenew
¢ne UHPLC

N5t analyte Mlagdasieiars
MNATTIUIN 3 SERUANNTNTY ¢ UHPLC fund
AN NTRAEY89 5,7-DMF 90 calibration curve
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ANMLies (precision)

ALY BINTNIUT (repeatability)®
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a
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ANULREIDIN TN (within laboratory
reproducibility )" SATIERENSER AN ASEAN N
FANNTINATTIUANMENTY 0.04, 0.08 WAz 0.12
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TaginItes1ed 2 Au Ies1zszazian 2 U
AurndesazeeeadavuunasgIudNng
(%RSD)

Usziliuan Horwitz’s equation ez HORRAT
Wnawinseansy #a HORRAT < 2%

AennanIIadaUsana (limit of quantitation,
LOQ)

Uszana@r LOQ a1n calibration curve
31A91¢% sample blank (7 sz?”u) a1n§utm§au spiked
sample lagLinasazaaNNITIUANNINIUYNIAY
muszanawes LOQ aslu sample blank (6 ﬁgw)
Jwnnzdenuduturesssmasgufipuacluly
sample blank (2 7)) AN N NTUYD
5,7-DMF lu@1aghean calibration curve &y
LOQ TagUseiiiumanuusiume g%recovery Wag
Usziiiudanuiisedas %RSD

We

PINWNINITANBIVBINITWAHUIIDILATIEA
Uswa 5,7-DMF Tussafatinsema wudh
anueeauililunsasiaieszy 5,7-DMF
mmia@ﬂﬂﬁuLL&Qlﬁ'@qqmﬁﬂ'swuﬂwaﬂﬁu 264 Ua
308 nm Wadenzdasanainnsenamuaziarsen
chromatogram wuiwmmmm?{uﬁmmzau
Ao 264 wluwes saudaslumnd 3

Wadnwmsuiiisuigmadsuil lae
'3Lﬂswﬁmsmmgmu,a::miaﬁ'mfmszmﬂGhiszw
SYUUR 1 AUSEUUR 2 Wudh resolution iy 1.234
uaz 1.347 NGy eeudaslumsed 1 uaz 2
AneinManefisznin column 2 #iia wuiield
ZORBAX Eclipse XDB-C18 Rapid Resolution HT
2NA 2.1x100 FadNAT 2NAaYMA 1.8 Iulasiues
igmmﬂ'é'auﬁizuuﬁ 2 16 resolution was tailing
factor WA 1.347 uaz 1.362 muaeu luwaeild
ZORBAX Extend-C18 Rapid Resolution HD
2INQ 2.1x50 FAALNNT 200YMA 1.8 [WlATINGS
Samewnaeuiiszuud 3 16 resolution uaz tailing
factor WU 3.054 W8 1.130 MwEeU tilaUSudadiu
vavigmenasuilasld column #in ZORBAX
Extend-C18 Rapid Resolution HD 211a 2.1x50
Hadas 2neayme 1.8 lulasues wuh resolution
wae tailing factor Alannszuudl 5 Wiy 3.054
(e 1.130 MNAIOU resolution waz tailing factor
Alanszuudl 4 Whiy 3.096 uaz 1.070 MNEIRU
nansilsauiiisuigaaasuiinasigaiaaed
auaalumwni 4

PNHANMIANENTEUUMTIATEVA8 UHPLC
wuhanmeiminzansnumsasey 5,7-DMF
Tussafavinszziae saudasluaisied s
MIANENTUAYDIMIMDZAY F2AININTEING U
38msane wuld methanol Wumyazasuas
anaaI88NmMeI5 sonicate W 30 WA (HUAT
fvanzan mamsanwlisuisuiladadmiu
AMSLATINEITALABAIDENISHRAUINTEH AN
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DAD1B,Sig=264.0,4.0 Ref=360.0,100.0
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Peak RT: 2.365 min Area Percent:  100.00% Peak RT: 2.324 min Area Percent: 63.07%
5,7-dimethoxyflavone - 3.201 (PeakAll) (Infinity Il LC-2021- 5.7 dimethoxyflavone - 2.396 (PeakAll) (KP ext. in MeOH(C
5,7-dimethoxyflavone - 2.367 (PeakAll) (Infinity Il LC-2021- 5.7 dimethoxyflavone - 2.322 (PeakAll) (KP ext. in MeOH((
5,7-dimethoxyflavone - 2.301 (PeakAll) (Infinity Il LC-2021- 5,7 dimethoxyflavone - 2.262 (PeakAll) (KP ext. in MeOH(C

—

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

Mwii 3 MsAnmANNEIAauLa: UV spectrum dm3udaszw 5,7-DMF Tuasafatnnsem e
A) Tasunlaunsupes 5,7-DMF finnuennay 264 nm, (B) 1asinlaunsuued 5,7-DMF
#anugeay 308 nm, (C) TasinlaunsauuesnsanatInszemAinNNeIAaY 264 nm,
(D) T,ﬂ'imT,mu,n'iwnmm‘saﬁ'ﬂfwnizmﬂdwﬁmmmmﬁu 308 nm, (E) UV spectrum 284 5,7-DMF
femnueAay 264 uaz 308 nm uaz (F) UV spectrum 2898580tnns=ange finnuenaay

264 e 308 nm
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qrum aslann wazani
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Calibration curve of 5,7-dimethoxyflavone
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gum a3lanm wasanue
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Method Development and Validation of
5,7-Dimethoxyflavone Content of Black
Ginger Rhizome Aqueous Extract
Using Ultra High Performance Liquid
Chromatography

Sununta Srisopon, Somchit Niumsakul, Nawarat Chadchen, Sakwichai Ontong,
Tissanin Supachaiyakit, Somchai Sanlaung-in, and Siriwan Chaisomboonpan

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

ABSTRACT Black ginger rhizomes (Kaempferia parviflora Wall. ex Baker) are used for tonic,
erectile dysfunction aid, blood circulation system improvement, and antispasmodic in Thai traditional
medicine. The major constituent, 5,7-dimethoxyflavone (5,7-DMF), was reported as antioxidant,
anti-inflammation and anti-cancer. Until now, the quantitative determination of black ginger rhizomes
aqueous extract has not been specified. The objective of this study was to develop and validate
method to analyze the content of 5,7-DMF in the extract using ultra high performance liquid
chromatography (UHPLC), detected at 264 nm. The stationary phase was ZORBAX Extend-C18
Rapid Resolution HD (2.1x50 mm, 1.8 um). The mobile phase was the mixture of 0.2% glacial
acetic acid in water and methanol as a gradient system. The sample was prepared by sonication
with methanol for 30 minutes. As a result, this method was specifi c. The linearity was shown between
0.06-0.36 mg/ml with r > 0.999. The %recovery was 98.31-105.12. The precision repeatability within day
and reproducibility within laboratory, were acceptable with %RSD < 2 and %RSD < 4 (HORRAT
< 2), respectively. The limit of quantitation (LOQ) was equal to 0.04 mg/ml. Therefore, the method can
be used for determination of 5,7-DMF content for the quality control of black ginger rhizomes aqueous

extracts which are commercially available.

Keywords: Method development, Method validation, 5,7-dimethoxyflavone, Black ginger rhizomes
aqueous extract, UHPLC
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