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Abstract

Introduction and Objectives: “Ka Thok Rok” has the scientific name Passitlora foetida L. belonging to
Family Passifloraceae, commonly known as Fetid passionflower, is a medicinal plant whose leaves contain high
amounts of phenolic and flavonoid compounds, particularly orientin and vitexin. Ethanol extracts from the leaves
exhibit analgesic, antioxidant, and anti—inflammatory activities, leading to their widespread use in pharmaceuticals
and herbal health products. However, standardized quality control methods for these active compounds are currently
lacking. Therefore, this study aims to develop and validate an Ultra—High Performance Liquid Chromatography
(UHPLC) method for the quantitative analysis of orientin and vitexin in P. foetida leaves.

Methods: The study was divided into three steps: developing the UHPLC method for analyzing orientin and
vitexin in Ka Thok Rok leaves, testing the validity of the analysis method, and analyzing the quantity of orientin
and vitexin in 14 Ka Thok Rok leaf samples.

Results: The method developed for analyzing orientin and vitexin in raw Ka Thok Rok leaves using
UHPLC involves the extraction of dried Ka Thok Rok leaves with 50% ethanol as the solvent through the reflux
method for 60 minutes, the ARC—18 column, 4.6 X 150 mm, particle size 2.7 pm as the stationary phase, using
0.1% ortho—phosphoric acid in water and 0.1% ortho—phosphoric acid in acetonitrile as the mobile phase, and
detecting with diode array detector (DAD) at 340 nm. The analytical system showed average retention times of
3.98 and 4.31 minutes for orientin and vitexin, respectively. This method was validated by establishing the linearity
for orientin and vitexin at concentration range of 1.27 — 122.30 and 1.35 — 129.36 pug/mL, respectively, with equal
determination correlation coefficient (r) of 0.99998. The % recovery were in the range of 99.03 to 101.74% and
97.70 to 101.05%, respectively. The limit of detection of orientin and vitexin were 0.009 and 0.012% w/w on a
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dry basis, while limit of quantification were 0.031 and 0.042% w/w, respectively. The average content of orientin
and vitexin in the 14 leaf samples were 1.00 and 0.14% w/w, respectively.

Discussion: The method developed for analyzing orientin and vitexin in raw Ka Thok Rok leaves
using UHPLC involves the extraction of dried leaves with 50% ethanol as the solvent through the reflux method.
Quantitative analysis of orientin and vitexin in 14 Passiflora foetida leaf samples revealed average orientin and
vitexin contents of 1.00 and 0.14% w/w, respectively. The results of the validity test of the analytical method
were all within acceptable limits. This developed orientin and vitexin quantification method requires less time for
analysis and involves a simple, convenient, and rapid preparation of the mobile phase.

Conclusion and Recommendation: The developed analytical method is suitable and reliable for the
quantification of orientin and vitexin in P. foetida leaves, and serves as a foundation for future research to quantify
these compounds in herbal products containing P. foetida leaves. The content of orientin and vitexin found in this

study can also provide inputs for the future establishment of standardized content of these active markers in Ka

Thok Rok leaves.

Keywords: Passiflora foetida L. leaves, orientin, UHPLC, vitexin
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3 9¥61U a\‘lsl,% sample blank LAVILATIEA sample

blank (unspiked) S1143% 6 1 WALAATIEN spiked
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sample SEAURY 3 F1 MNTUSUIUASDERLDI
. 4, A Ve s
MIAUNAL (% recovery) Ferranieansuldnaday
A 95 - 105 e Sosava ENLULNGTTI
FuWnd (% relative standard deviation, %RSD)
6 (% . . A
LNEUINISEANIY (acceptance criteria) @8 %
RSD < 2 warenwins@1 HorRatr (intra-labora-
tory repeatability) ?Sqmmsﬁmiaam%ua%ﬂwﬁm

03-13

(C1-C2)

% recovery = x 100
C3

e C18a ensdndueasans i spiked sample
C2  foemudindurasanslu sample blank

C3 A9 ANNDNTUTIENTIGN

NMeNAFaUANNLALS (precision)

Repeatability precision @31RUSN104

AtoBuuinuas hmnguludiotsesazans
Tunennsnidadas 4,000 lalasns/dadans 4
10 a%s lududeniu thenfudldfan o
USanmansans o oufivwas lmndn d i
ﬂ'ﬁfaaazﬂ'am‘ﬁ&J@Luummgmﬁmﬁw% (% RSD)
WU NNTLBNSU (acceptance criteria) fa %
RSD < 2
Intermediate precision 3L@TLRUTHI
fstoSuniivwashinauludhatsssazae
lunemnsndinda 4,000 lalasnSu/adaes u
AN 3 ¥ Fuay 10 91 udtuen % RSD o
MILRNIY (acceptance criteria) A % RSD <2
2.2.3 M9NA§aUIAINAVAINITASIA
WU (limit of detection, LOD)
AMUWIUAILUTEH (estimated) U99

LOD MNNTNWHIe193 1%

LOD (ug/mL), Miaganm = 3 x standard error/slope

LOD (ug/mL) x U3:1e5716138 (mL) X S2AUR0a9

LOD (% w/w), aUszanos =

x 100

1,000,000 x Wingae1 (g)

F360e g lUNENNIN 1 N3N aRAeIL 50%
YNUea LeeATIWaNE e 60 W17 LdaeEes
Maragdiag v lungnnInaeasiesuelu
i0 2.2.2 Toelld 50% tovnuaa lmsUSuLsanes

> . o LA ~ ¢ A
LA saranesietei il Aemeidnensas

UHPLC

2.2.4 MSNAFLTAINNALVBINFIALES
Y31 (limit of quantitation, LOQ)
MueUszanurad LOQ anns

NIV A9

LOQ (ug/mL), 1/5eanns = 10 x standard error/slope

LOQ (ug/mL) x Y5ana1sfie3es (mL) x SLAURaaN

LOQ (% w/w), aiiszanny =

x 100

1,000,000 x Wingae1 (g)
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WISENETAYANE spiked sample WIRANN
g ln&Asafuassannens LOQ uw&die7a
Senwilsanalasoufivas wngul spiked
sample 6 ;ﬁjﬁ MUIUAN % RSD Lay % recovery
LN NN T LD NS (acceptance criteria) R
% RSD < 2

2.25 NMSNAFDUAIINIWNIE (specificity)

Ans1TaYANE mixed working standard
solution ANENTY 40 talaIn3/iedans way
asavansdathslungmnen deedes UHPLC
ReasaseumaugnansleBGuudiuarhmndn
DONINAULALEANAINMITUNIUIDSENTEY B9
faafien retention time WaNMNTALGH F1IDs

peak purity LA resolution

2.3 n1saas1eRUsuimlasaufinnasy
lTannBulussazaradadrelunznnsn
2.3.1 NMSLASENEITATAILGI0E9 LY
nNENNSN
Feshoehalungnnan 1 n¥u afadae
50% L0vNuea LauATINENg uial 60 wifl
wRENETaYAEsetsenaAaTiosine lude 2.2.2
Toeld 50% omuealunmstsuySanes wdah
ssavaneinoeefile lAemsidneeRes UHPLC
Aeneitsanndaiseniineas hmnulu
hothalungnnan $1win 14 dheehs daedsa
Fannau lneusiavsnathaiemst 39 udvhanm
FRAsA NS TRIENsle BEUTiLaL InnEw
Tughaensansazanslunennan uazdnunaduen
Svaclaerimrinaassnoshslungmnsnusia (%

W/W) AIBFNMT

CO (ug/mL) X U3aNesfeaes (mL) x 526Ul

CS (% w/w) =

Wa G,

x 100

1,000,000 x ¥%ATiNGII0LNS (g)

A & v AA 5&‘ ° 9
e @’D’INL?JZJ?J%“EJQG?"]?V]’JLﬂi’]SWWQWH’JM\ILG’IQWﬂﬂ?’]WNWG]’iﬁ’l%

Cs Ao Bmnnaasansiensiiaimnuduioracls Hﬂ?%ﬁﬂﬁH%VLWiLLﬁd (g/100 g dried

herb)

NaMIANEN

1. HamMsnaMIsIaNHSnalaisaunu
wazhmagululunznnsn

1.1 Naﬂ‘liamﬂ"m‘lﬂﬂﬂZﬁlﬂﬁizﬂﬂiﬂiuﬁ‘[ﬂﬂi’lﬂ

ARINNNFNTAT aaﬁmmgwmaﬂa Se-

Fuazhmnduuaransazanasioeslungnnan
lUS e dsin3es UHPLC wuinldaniy
spsszuulassnnnAfimsnzaslumsuenans
lasuufinuag limngu wasdadiuzasigme
L@ﬁlauﬁuuu gradient program ﬁmmgaw

lauaadli Table 1 e Figure 2
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Table 1 Optimal chromatography conditions for the separation of orientin and vitexin by UHPLC system

Optimal UHPLC conditions

Stationary phase UHPLC column ARC-18; 4.6 X 150 mm, 2.7 um
Column Temperature 35°C
Mobile phase Gradient: 0.1% ortho—phosphoric acid in deionized water (A)

and 0.1% ortho—phosphoric acid in acetonitrile (B)

Flow rate 1.0 mL/min
Detection DAD 340 nm
Injection volume 10 uL
Gradient program of mobile phase
Time (min) Flow 0.1% ortho—phosphoric acid 0.1% ortho—phosphoric acid
(mL/min) in water (%A) in acetonitrile (%B)
initial 1.0 90 10
5.0 1.0 60 40
6.0 1.0 60 40
7.0 1.0 15 85
7.5 1.0 90 10
| Orientine\itexin_1_09082023| DADIA Si5=340.0.4.0 Ref=360.0,100 0] Orbenssns\itexin_1_DI0S202XXTXI0 101347 o
“fs
s
48
Z i gg Orientin
3 ~
28 )
§- ———
15 l 5% Vitexin
. A

02 04 08 OF 1 12 14 16 15 2 22 24 26 28 3 32 34 38 38 4 42 44 45 4% 6 B2 G4 55 53 6 62 64 66 83 T T2 T4
Retenton time i

Figure 2 Chromatogram of mixed standard solution of orientin and vitexin using optimal UHPLC condition

1.2 wansiaangfiauasdavnazaigluns @AY 3.99 LAy 4.34 W eNEeTL Seh 114.189
#Ne LAY 26.018 Z9tiatnd lnwnnINTataee 50%

Msansiaunssiirinazais lunsaie WOVNUeE NANUT NamAY Wl 186.454 LAy
wuIaThansazaesnaeaf ldannaately 42128 enNaGU (Figure 3) Gatite lAmawee
AYNININENLOYNUDALAY 50% WYNuea eTed 35 TeridSannlo B aufivway lmndululy
o ~ o ' 2 A A e 2 A P @ o o
Fnee399 UHPLC §oeheay 2 40 Wuniuile  nennsn 39@an 14 50% winues udvinazais
= :SI a a " (%
AepagrasasloBauivearlimnduainns lumsadelunsynnsn

aﬁﬁﬁlumwmﬂﬁ’;mawmaa 71 retention time
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: ] 3 g l
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|
f \
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f

I
e L]

ALY

&

5y 7- -

i Vitexin
3 & =
AR

LS e[ 1%

010203040606070809 1 11

121314716161071818 2 21222924 2526272029 3 31323334 3536373039 4 41424344 4546474849 6 61526354 6556676059 6 61626364 6566676868 7 71727374
erentan et

Figure 3 Effect of ethanol and 50% ethanol as solvent for the extraction of orientin and vitexin from Passiflora

foetida L. leaf sample

1.3 WANISANBITLUTLIATHUNIZEN LWNS
#No
MIfNETEas MM LaN lWMTa e Wi
Masaraf ldanmsstasnagislungmnen
AJ 1% % ada A 1% =) 1% 6 o
FeaTaeLABR T wleaMTINANETU 50% 1o
MIWOD LG TZELIAT T L MITET AN G191
(30, 45, 60 LA 90 W7) LWt ALATILAmL
AI 1 = =Y a U
LP5389 UHPLC WuheslaBeuiinas lmnGeli

retention time 1 3.99 LAY 4.34 WY MNA G

T ufildfnuassnsloBoufinuarlmnau
PNNNIAETANILTZELIM 30, 45 Wil Jentiaan
PeERAEETYIYAR 60 LAY 90 Tl BaehinuiLd
AANNMTINAALTLLLIA 60 W71 ez 90 1#
Slenln&deatu (Table 2) dari lumswWannda
AeneidsinmansloSeuineas lmnaululy
nennan A8dan 14 50% winuea wWushnazany

lunaafie wagldna lumsstiamwi 60 Wil

Table 2 Effect of extraction time (30, 45, 60 and 90 minutes) on peak areas of orientin and vitexin extracted

from Passiflora foetida L. leaf sample using 50% ethanol as solvent

Extraction time Vial. Retention time (minutes)/Peak area
(minutes) Orientin Vitexin

30 min 1 3.995/75.372 4.340/17.195

2 3.995/75.471 4.340/16.991

45 min 1 3.995/114.470 4.341/26.135

2 3.996/114.289 4.341/26.258

60 min 1 3.991/186.454 4.339/42.128

2 3.991/185.972 4.339/742.214

90 min 1 3.991/186.114 4.339/42.123

2 3.991/185.988 4.339/42.195
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1.4ANNLIAAWIUNTATIIT A5 laiSudin
waz lamndu
mﬂmiﬁﬁmmi@@ﬁﬁmmdé’amw‘l’ﬂa LA

anslaBuudiviaslimnu wun A, a03e13le

Seufiniayinty 210, 256 WAy 348 W lhN®T
Lz lvngn ey 214, 268 WA 336 WIlLNAT

Lazdlade Eﬁﬁ'ﬁaﬁjfﬂ'} 16178 F_i']dslﬂ_lﬂ?.ﬂlﬂﬁﬂ el

L
-3 30

\wiaa9 UHPLC Tael¥ DAD fiuedasnaiad
AMNENIAAY 340 W laaies LM IFaurivea
FewasanTin (Figure 4) et ARAe e 5o,
slaBuuiinas nnguluss azvanudnaeng
lungnnan AUADNMINIIAVTANITGANALLE

Saam hlawe 1aNE1IOAW 340 W NS

¥ Orientin

{Vitexin
1 2%
A4

! ig s

— —te e -

TOIOIRAORORRTANON ¢ VRNIADNANANANTIRNS 2 2022224202027 2020 3 NI DRNAITININ 4 ARATANANARARATARAN S ATATAIRARRRARTARAD & ARATAINCRRNRATARAD T TAT2 T4
-

v

Figure 4 UV spectrum at 340 nm of orientin and vitexin in Passiflora foetida L. leaf sample solution

15 Spmeasfiuazignmeiaiond

Spmeasd wodiield UHPLC column
796 ARC-18, TU1A 4.6 X 150 HAALNAT, VLA
auNIA 2.713&@? L6135 UHPLC chromatographic

fingerprint 711¢ WnavasloEaudivias hingu

' '
A

7 retention time 3.98 Lag 4.31 1% eNEGTL &
Snmsusnandadotuiuothadaian us UHPLC
column ¥4@a ARC-8, 21416 2.1 X 100 NaaLNes,
2neanMa 3.0 lalasues Wimsuanasoan
nndadatuduliaenin column #ia ARC-18
(Figure b)

*Egmﬂm‘é"auﬁ Wur i eUS U Aeuad
ﬁizﬂamaﬁgm@m?;auﬁmﬂﬁwLLagag%‘[vauVLmé

1§1140.1% aoSlwaalwsnuaie (0.1% ortho-phos-

phoric acid) luii ua 0.1% almiaalnBnuaie
Tuaale lwlviad retention time 203an3 1057
warhnnGu wAsnwann 4.23 uas 462907 13 98
waz 4.31 Wil wazld peak shape 109l0BLUTK
LLaﬂ’Jmﬂ%MﬁﬁNNWﬁ (symmetry) LL&mmﬂ?%e
Aotuduathadaian (Figure 5)

ot lumsiennasensi BnaloGen
Auiazlhimngulussazaradiotslungmnan
#8030 UHPLC 39idonld UHPLC column
FUa ARC-18, 2WI1A 4.6 X 150 NAALNGT, WUI6
aume 2.7 laswes 1% 0.1% oaslmvloalnin
woFaluin uay 0.1% oeslvraalwsnuadelu
az%I@VLu”LméLﬂuﬁfam@mﬁlauﬁ LaZaTIR AR

DAD fIe0NeIO A 340 W1 lN®T
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Figure 5 Effect of ARC—8 VS ARC-18 UHPLC columns and two types of mobile phase in gradient program (water

and acetonitrile VS 0.1% ortho—phosphoric acid in water and in acetonitrile) on chromatograms of

50% ethanolic extract of Passiflora foetida L. leaf sample solution

2. wamsnadauaNNlF laveddsitaseH
(method validation)
2.1 namanaFauaNNThuEuass (linearity)
LaLI9NSIATIEN (range)
NNNNNHNTTIUTENINANNDNTUD DI
fmia::mmaﬁmmgmuazﬁuﬁeléfﬁﬂ WLIONH

daduressnsazarvasanasyulaBaniivuas

2
£ A

) All 2 A A o £74
\1’3 L‘Vlﬂsﬁ%ﬁll‘]/\l%“/li@l Anddnwaeiduiduass

loesnssnasglaBeniiviiansnzfhudunslu
FRONNEHNT 1.27 - 122.30 IlasnSn/fadden

6

TneifiendnseAnBamaANuS (1) Wiy 0.99998
wazsnsanespnhmnduddnwazduduassln
FraanNdnd 1.35 - 129.36 lalasnSu/fiadaes
Tneflenduslssansamduiug () whiu 0.99998

(Figure 6)
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Calibration curve of orientin

1000.00

800.00

600.00

AUC

400.00

y=7.2822x - 1.2858

200.00
r=0.99998

0.00
0.00 50.00 100.00 150.00

Concentration (pug/mL)

Calibration curve of vitexin

1200.00
1000.00

800.00

ucC

= 600.00

400.00

y=7.9119x +0.1108
200.00

= 0.99998
0.00

0.00 50.00 100.00 150.00

Concentration (ug/mL)

Figure 6 Calibration curves of orientin and vitexin peak areas under the curve (AUC) and concentrations of

standard solutions in ug/mL.

2.2 WAN19NAHUSLALVDINITAWNAL
(% recovery) LLazm'mLﬁm (precision)

LﬁaL@S\IﬁﬂiagaﬂEJﬁﬁ?SﬂGﬁi?%I@L%H%ﬁu
wazhnndufianadudussaueing o lugas
M3 1E94 3 326U a9k sample blank SLa31L%h
sample blank $1147% 6 91 WaLAATIL spiked
sample ILAURY 3 :ﬁfﬁ Lwias%wﬁw duplicate &
16U MILBEN spiked sample IWHAHNENT
50, 100, 150% AnudadimaslaEeuiufiennn,
1@t 2.9114, 10,1925 wag 30.5800 hulasnsa/

adaes MNaeL tas lwnZuieumldwity

Table 3 Results of % recovery and repeatability

3.0800, 10.7800 ua 28.7467 tllasn3a/iadaes
NI NNMTAATILATIDENS spiked sample
W lnaiua Mg Sosavaasms AN &L
apssnsloBuuiiviarhmnduslugre¥osas
99.03 - 101.74 W8 97.70 - 101.05 XIS B9
aeflunmueifeensuls Goeas 95 - 105) uawdlen
% RSD lalifins 2.00 &2 HorRatr filaas
repeatability 90IMINATLHET DB LUTNLAY
Tnngumeslukosfiidnmsifen agflutas 0.59
- 1.28 Ua¥ 0.36 - 0.91 MNMAU %aag'ﬁluﬁfmﬁ

eansuUlé (0.3 - 1.3) (Table 3)

Analyzed Sample blank Spiked sample % Recovery %RSD HorRatr
substance concentration concentration (n=6)
(ug/mL)  (%w/w) (%) (ug/mL) (mean = SD)

Orientin 20.8677  0.5207 50 2.9114 100.84 + 1.07 1.07 1.28
100 10.1925 101.74 £ 0.82 0.80 1.06
150 30.5800 99.03 £ 0.40 0.40 0.59

Vitexin 4.8916 0.1221 50 3.0800 97.70 £ 0.41 0.42 0.51
100 10.7800 101.05 + 0.68 0.68 0.91
150 28.7467 100.97 £ 0.24 0.24 0.36
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Nam'sw@aanmwﬁm (precision)
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USanmwanstasaudinias bimnguludaoeg
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Luummgmé’sqﬁwﬁ (% RSD) iU 0.24 LLay
0.23 A FLUTINIUNEITIN TN
Intermediate precision, between-day 284
mMIeNEALSanlaSeurukaslimngu Tu
fhathssnsasanslunsynnan wuhileSauavaiu
(DA UdaRNS (% RSD) i 0.94 uay
1.50 PNaESL TINEATINSEaNSL
2.3 WANNAFAUAAIINAVAINITATIAWY
(limit of detection, LOD)
AINNTANUIUAIUIZI YD LOD 289
ToGuufin mugasismsensnds 2.2.3 wuh
o Aszanuany LOD (ug/mL) 270
nsnesIneedloEaudiv fleh 0.367 ug/mL
o eUszaURY LOD (% w/w) Ly
otz 0.009 Tenimrinuiavaslungnna
UM neUsEannees LOD 999 hnnGu
PNg3 AT MIENde 2.2.3 woh
o Aszanuany LOD (ug/mL) 270
ﬂﬁﬂWNwmﬁgwumad\la WINT Jen 0.500 tg/mL
o aUszaUURY LOD (% w/w) Ly
Zoray 0.012 Inenimrinuiavaslungnna
2.4 Nan1TNaFauinanavaIn1sIatde
YSu1ek (limit of quantitation, LOQ)
ANMTAWIUAYU TS LOQ U3
ToGaufin mugnslwismaenenda 2.2.4 wumh
o @1szanaurad LOQ (ug/mL) 31N

namsnasgvasloEauin e 1.225 ug/mL

o AUITINDULRI LOQ (% w/w) Wy
oty 0.031 Inentminuiaraslungnnan
e % recovery = 97.49 £ 1.94 8¢
% RSD = 1.99 Hla3ieest 6 4
Faumadnnmenlsvanmzas LOQ 283k
Wn@u magas lwismadnmnda 2.2.4 wumh
o @Aszanuaas LOQ (ug/mL) 3N
mwxlmmgm&nmvlmmn?m e 1.665 ug/mL
o AMUITINULDI LOQ (% w/w) Wy
Soene 0.042 Inentminusisvaslungnnan
e % recovery = 99.06 % 1.34 L8y
% RSD = 1.35 iieAaesh 6 4
2.5 MSNAFAUANNINNE (specificity)
ANNITRAFITREAUTITUINTTIULE
MIazaneshatnglungnnan wuihmeldaning
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hwngueanantiuld waslifmasuniueasens
aulishaeha Taeslen retention time Wwhify 3.97
Wag 4.30 W7l NNAIAU peak purity Sevinnu
Souay 95.32 Uag 95.14 TNNAIEU Lavae resolu-
tion WU 1.07 4ag 1.52 SNNAITL Lae3 Tt

' o | & A I
ANTLLEN EJG@%JSL%LTWD/LGV]V] EJaSJTU\IL@

3. maanglsnalaiseuiunazlinn
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NANITIATIEAUTHES LS eufiunay
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PNA1GL (Table 4)
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Table 4 Concentrations (ug/mL) and contents (% w/w) of orientin and vitexin in Passiflora foetida L. leaf

extract sample solutions, and as percent by weight of dried leaf samples

Sample Collection site Concentration™ Content™*

No. District/Province (ug/mL) (% w/w)
orientin vitexin orientin vitexin
1 Kamphaeng Saen/ Nakhon Pathom 55.371 3.121 1.38 0.08
2 Song Phi Nong/ Suphanburi 23.613 4.892 0.59 0.12
3 Mueang/ Kanchanaburi 22.893 3.901 0.57 0.10
4 Bo Thong/ Chonburi 32.859 6.794 0.82 0.17
9 Mueang/ Lamphun 37.170 2.385 0.93 0.06
6 That Phanom/ Nakhon Phanom 60.500 2.064 1.51 0.05
7 Mueang/ Ang Thong 32.491 6.179 0.81 0.15
8 Phu Phan/ Sakon Nakhon 46.246 1.601 1.15 0.04
9 Mueang/ Lampang 39.347 7.263 0.98 0.18
10 Wan Yai/ Mukdahan 42.607 2.252 1.06 0.06
11 Banphot Phisai/ Nakhon Sawa 45.851 6.958 1.14 0.17
12 In Buri/ Sing Buri 43.818 9.017 1.09 0.22
13 Dong Charoen/ Phichit 50.201 9.104 1.25 0.23
14 Thanyaburi/ Pathum Thani 28.714 12.900 0.71 0.32
Mean 40.120 5.602 1.00 0.14
SD 11.298 3.319 0.28 0.08

* Concentrations of orientin and vitexin calculated from linear equation of its standard curve from AUC analyzed by UHPLC.

** Content (% w/w) of orientin and vitexin in g per 100 g of dried leaf sample

Y
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a‘l 2 1 L% 1 [ 73!
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gunmwiiagae I Fueunduldfu eaeniue

lotenand i o1 [ naiUayulnduAs

. . .
aanguaA LU aERNnIU® Fedinan
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SamagamMwiEAug AT IEwuiw Tu

o

UszmeiFuang nennanifuasulnasrtiontial
oAy e il Auuisisiaan (dry
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(medicinal wine) vaihviEauaanazad udasu
A o o @ Py . P '

A vufluendia (decoction) Tdnmauua,
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