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Abstract

Introduction and Objectives: The current Thai Herbal Pharmacopoeia (THP) lacks the specification for the
quantitative determination of active marker in both the raw material of Orthosiphon aristatus (Blume) Miq. (Ya Nuat Maeo
in Thai) or Java tea and its finished products. This study aimed to develop an extraction method and validate an analytical
method for rosmarinic acid content in this medicinal plant and its finished products, namely, capsule and herbal tea.

Methods: This research was divided into three parts: 1) development of an extraction method for rosmarinic acid
from ground O. aristatus leaf using reflux extraction with 50% v/v ethanol; 2) validation of the analytical method using
Ultra-High Performance Liquid Chromatography (UHPLC) in accordance with ICH guideline; and 3) determination of
rosmarinic acid content in raw material and its finished products.

Results: The optimal condition for the extraction of rosmarinic acid from ground O. aristatus leaf was determined
to be reflux extraction using 50% v/v ethanol for 30 minutes. The optimized chromatographic system utilized a C18
column (4.6 X 150 mm, 5 pm) as the stationary phase. The mobile phase consisted of an isocratic mixture of acetonitrile
and 0.1% formic acid in water (30 : 70), with a flow rate of 0.5 ml/min and UV detection at 330 nm. Under these conditions,
the peak for rosmarinic acid appeared at a retention time of 9.6 — 9.7 minutes. The method demonstrated high specificity
and excellent linearity within the concentration range of 10 — 140 pg/ml, with a correlation coefficient (r) = 0.9999. The
accuracy study was confirmed with % recovery ranging from 96.42 — 100.77 with % relative standard deviation (% RSD)
values between 0.74 — 1.91. Furthermore, the method exhibited robustness against variations in mobile phase proportions,
flow rate, and column temperature. The analysis of 14 samples of Java tea revealed rosmarinic acid contents ranging from
0.35% to 2.30% w/w, with a mean of 0.60 £ 0.16 % w/w.

Discussion: This developed method for quantifying rosmarinic acid in Java tea offers distinct advantages over
the European Pharmacopoeia 11.0 method. It provides greater simplicity and speed in both sample and mobile phase
preparation. Furthermore, the proposed method yields a shorter retention time for the rosmarinic acid peak at 9.7 minutes,
compared to 11.0 minutes in the European Pharmacopoeia 11.0 method. Additionally, this validated method was successfully
applied to determine the rosmarinic acid content in commercial Java tea products as well.

Conclusion: This validated analytical method serves as a valuable tool for not only determining the rosmarinic
acid content, but also standardizing the rosmarinic acid content in Java tea, to be added under the requirements on
rosmarinic acid content in the Ya Nuat Maeo monograph in THP, including in its commercial medicinal products for future
preparation of product monographs and publication in the new edition of Thai Herbal Pharmacopoeia.

Keywords: Orthosiphon aristatus (Blume) Miq., rosmarinic acid, UHPLC
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Figure 1 Chemical structure of rosmarinic acid
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3613314 rosmarinic acid 7 3 sedUA MM
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amaﬂu sample blank s¢aUaY 3 %ﬁ mmi% W
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&5 rosmarinicacid GeleRed UHPLC emaididis
av 2 4 fwannen % recovery Fusiazsd
AN, SDLRURALTRIMAUNEL (% mean
recovery), bag % RSD aefinousinmseansuia
% mean recovery é’faaa%ﬂuﬁm 95.00 - 105.00
wae % RSD diaslsiiin 2.00
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(repeatability) u,azm'ml,ﬁm (precision)

Repeatability: ¥inlee3ia31899
115310483 rosmarinic acid METREAEVES b
N MIaLNT NARTUTEeUge W3eem &
6 esa Tudenfiu énuanivn % RSD Teeinousi
MseaNsy A8 % RSD dadbuiifin 2.00

Intermediate precision: ¥i1lae
AAMIUSNIMENT Tosmarinic acid b
MIavadlung o naedumenaLge
Vi3 w9 6 9 Tuanasiien i ae,
ANIATIEA T dasial @I % RSD law
NoiMIEaNsUAe % RSD dadluiifin 2.00
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Toemeaadiasusnneandieaas UHPLC l&un
wasudagmssaranssion wasudamms lva
YBIFIN 1138 Lﬂﬁmu@mwgﬁﬁnaa@aa”wi il

- Wasudagiussaraasimnde
DTN ENIZIIN acetonitrile ez 0.1% formic

acid 1w 28 : 72,30 : 70 Liag 32 : 68

- wRsndamns arasdmniti, 04,
0.5 Lag 0.6 Nadaes/wnh

- Lﬂﬁ&l%@ﬁxﬁgﬁ%@@é’&ﬁﬂ% 23.0,
25.0 LLag 27.0 DIFNITRITE

AATIATAUIATTIULALTITATA Y

$hoeha I9Nie3as UHPLC aehaay 3 9 lnei/aens
anmeniislusnmednad uavasdnaassnei
maeld naduiruiianesuremasmIzsng
1@ peak area UaI§1T rosmarinic acid 10
FnwnLSanos wazldenwinanen %RsD lae
WNoUiNTEaNSY Ao % RSD @adluifin 2.00
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WHHILTUR AL DS (membrane filter) LEIALTUA
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\1h benzoic acid M1ANMIFRYLFLVBIFITIINMS
A@9FU (% adsorption loss) leie) PVDF filter 1467
YNava1y acetonitrile %ﬂﬁﬁ? % adsorption loss
0.18 - 7.82""

WasNsTaransiatsraslung
WUIOUNIE I 4 §hpens FaftaBinelusiade
MaeSENETaraEI0ehs MNTmNTaT wayl
N989W % PVDF (HL) syringe filter Ao L@%ad
UHPLC 0Enday 261 6 ensae ayemauansna
madﬁuﬁiﬁﬂ@ (% difference of peak area) 24

g 1 d‘ = = o d‘ 1 b
fIaragdlae1ennIaalIaun HUﬂUVI‘léJ\l(ﬂ

nradleEnmuiw @9 e ldsnn 2.00
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(peak area of filtered sample-peak area of nonfiltered sample)

% difference =

x 100

peak area of nonfiltered sample)

3. M5IATSAMUSUIAUE1T rosmarinic
acid Tunghvuauun

LS UNFITALA WL INWIALNT W 14
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Tnefsnsidaameian 4 dummis Tne A% reflux &e
50% v/v ethanol USane1s 18 Jaaaas 1u 1aa 30
W7 NIRaLaUTUUSINTMmIEfIvhara LR
AATL 20 NadF§IT NT9W 11 PVDF (HL) syringe

filter YNENTALAENENTIUIALNT 110 U Fias1eth

| I
asa o =<
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Az 2 1 waha I eRAaL (mean)
MIANUIMANNDNTUYDIENS Tosmarinic
. Aa Py o | ° [
acid ATzt ldandinens wnondudasay

Taenhwvinghaehangvauan (% wiw)

4. M3 NANLSIaId1s rosmarinic acid
lusregranann e

WS HNANIAY L ALET AN ALARAN
nAaAiss e lwiaseaa uarsimsdn
nziienen Teunenuaiga s1am 3 $hoehs wazen
%3 11494 2 1mea loenhingenaanan 20 uelga
W0 WNTHenT 20 F09 wdnh lueniuusefl
guanS 30 Fashae el Fmnamemneusn
av 0.1 n¥u Tnedsauiduamefion 4 dumsis an
SHALAEAT reflux ¢ael 50% v/v ethanol 1581613
18 Radans s 30 Wi nIase uasSutanes
AETITAZALLRLINUAKATL 20 Nadaes N84

W% PVDF (HL) syringe filter YhaTasanead

uALga MI0LNTINEIMUINLNIT L6 ATz

ELeae9 UHPLC ¢ae3nineinan ensavay

88 2 40 wA IR INAREY (mean)
MIMUIULIHNIUENT rosmarinic acid 7

a 6V o 1 ° &

AR5 ldandaens dunndusesazlae

wmiindhathewahvaaus lwiaLgauazenss

(% w/w) TINVUSINUsiauALgs visasiags

NAMIANE

1. HANSHAUMIBMIANARGIHUIAKND

NANSWSHUELMSENG WUINMTENARS
lunghviausn $13u 0.1 N3N e 50% v/iv
ethanol 1531615 18 #8850 LaeA7 reflux u
11 30 WA NadLarLSuLSnasmesvhayans
Wenfliiasy 20 1683615 615304 rosmarinic
acid AnMsafia@ae ultrasonic bath was by
611911LAT reflux 289 European Pharmacopoeia
11.0" (Table 1)

AIUNAMTAATIA TN UTD
rosmarinic acid LaYETAEAEYDINENUUIALLN?
LANANA DI Gneieaas UHPLC WUN&ENIzaes
svuulasanlnns (Table 2) ﬁﬁ@mm%wﬂuamas
ﬁmmmmzaaﬂuﬂﬁ LLINET rosmarinic acid\la\i
NUMTFOUITLNUYDI peak YBIET rosmarinic
acid FUENTAY wazUaNDEuwiLs peak 209613
rosmarinic acid‘ﬁ‘ retention time SLWE"N 9.6-9.7

17 (Figures 2 - 4)
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Table 1 Comparison of rosmarinic acid contents of powdered Java Tea obtained from reflux and sonication

extractions in various conditions for 30 minutes

Samples Rosmarinic acid contents (% w/w)
Reflux extraction Reflux extraction Sonication
(0.1 g of sample in 50% (0.5 g of sample in 50% (0.1 g of sample in 50%
ethanol 20 ml) ethanol 100 mi)""® ethanol 20 ml)
1 0.57 0.54 0.48
2 0.62 0.60 0.48
8 0.35 0.36 0.31
4 0.66 0.64 0.55
B 0.66 0.63 0.55
6 0.54 0.50 0.43

Table 2 Suitable chromatographic system for separating rosmarinic acid by UHPLC

UHPLC Conditions

Stationary phase Ver‘cicep® C18, 4.6 x 150 mm, 5 pym particle size and guard cartridge C18
AWIR 4.6 X 150 mm, 5 ym particle size

Column temperature 25°C
Mobile phase acetonitrile : 0.1% formic acid (30 : 70), isocratic
Flow rate 0.5 ml/min
Detector condition 330 nm
Injection volume 20 ul
System suitability % RSD < 2.00
2. HaMsNAUITIATISHMUSHIaEs NAMSNAFIUANNIINE (specificity)
rosmarinic acid NANMIBATILANTATNLINATTIN LAY

AMNMINZENYBITLUY (system suitability) Msazaesathanui meldamiy UHPLC 4

WUdWﬂWiﬁ@ﬁ?iaSGWHNWWi§W% rosmarinic ﬁ@mm%u FAHNIDLLINANT rosmarinic acid aan
acid emandadn 60 leilnsnSaslofiaddes 5 o1 anaseuld uazldfinisrunineesssaulu
enTasouenumsnraNaasszulasanln. 9919 lasflen retention time wihify 9.710 -
nitfienSouarrasenifonuunasudasing 9730 Wi (Figures 2 - 4)

(% RSD) wihriu 0.15 #9ksdifn 2.00
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JThai Trad Alt Med

Vol.24 No.2 May-Aug 2026 [339]

WNANSNAFAUANNLI WL EWATILAL 19209
MFIA31EH (linearity and range)
Namﬂﬂwﬁl,mwﬁmﬁazmElmmgm
rosmarinic acid 13¢AUAMINLYND U1 € 8
LAY G19uel 10 - 140 lalaanSu/fiaddes wu
300
250

200

150

mAUC

100 -

50 -0

0 20 40 60

o
o
o

ANNFNAUTITA I AN NG NT U DIFITATA
219133714 rosmarinic acid FUNUA LTINS
(% [~1 % 1 3 & dIA 6
ANHULT U UNTINRD AT IO NNDNIUANATIZI
I3 ]
Toefienduissansanauius (r) whrfu 0.9999 &

MUNINTEaNSU (Figure 5)

y = 18505x-1.2807
R =0.9999 .

o

80 100 120 140 160

Rosmarinic acid content (ug/ml)

Figure 5 Calibration curve of rosmarinic acid standard solutions

NANISNANIUANLSI (accuracy) LagKa
MINAHBUS28AZVRINITAUNAY (% recovery)

WNAMIANENMTIATIEIUSHN46NS rosmarinic
acid lu sample blank *ﬁlm%sls\mﬂwﬂumjmwm
s waRAurianelya 3o e laevhms
ST 3 1 LATNAMTENEMTIATIE

1/3310U&19 rosmarinic acid SL‘LL spiked sample

ﬁL@%Hw‘lﬁ’ﬂﬁﬂﬂ’]‘iﬁmﬁ’l’iata’]Hﬁ’liéﬂ@l‘ij”]u
rosmarinic acid 7 3 TEHUAMNTNT 8910
sample blank 9196114 T26Uay 3 91 laavining
AAILAANNTNTUAE 2 F1 WU aLYD
= £ (% % L
MIAUNAL (% recovery) SLW{]ﬂ‘a‘B@‘LI@’N&IL‘HN‘U%
GAI % % 1 %
at/lunnnineessuld lutieSoua 96.42-100.77

uazsl % RSD hiifits 2.00 (Table 3)
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Table 3 Accuracy test results of rosmarinic acid analyses in Java tea and its finished products

Sample Spiked % Recovery % Mean % RSD Acceptance
concentration Injection recovery criteria
(mg/ml) 1 2 3

1. Powdered 0.01 98.40 99.07 101.43 99.63 1.60 95.00 - 105.00
Java tea 0.02 98.79 102.64 100.88 100.77 1.91 95.00 - 105.00
0.03 98.85 100.93 97.39 99.06 1.80 95.00 - 105.00
2. Capsule 0.01 97.66 96.35 96.53 96.85 0.74 95.00 - 105.00
0.02 97.06 95.21 96.97 96.42 1.08 95.00 - 105.00
0.03 97.84 96.28 98.75 97.62 1.28 95.00 - 105.00
3. Tea 0.01 100.51 97.53 98.29 98.78 1.57 95.00 - 105.00
0.02 95.01 94.53 97.92 95.82 1.91 95.00 - 105.00
0.03 96.41 95.72 97.97 96.70 1.19 95.00 - 105.00

wamimaaumwmﬁm (precision)

1) Repeatability

AMIEMANITETTe s Banns
&1 rosmarinic acid Wéhathsradlunghvae
Wy WAAAUT TiauaUge WiLT9 A1NNTS
SN 6 assluTudentin nuhitesaruns
m,ﬁmmummﬁmﬁmﬁwﬁ (% RSD) iy 1.33,
1.21, 1.42 NNEGU (Table 4) FIeNWNDATING

EANSY

2) Intermediate precision, inter-day

NANTAN®INITILATIER US 1 wans
rosmarinic acid WEI8E LI LUNENVILIALNT
naaTuioualga Wioenws 6 51 Toailaen
SIPAeTed uasiuitie el wuhiSesazans
mm’j'mmummgmﬁmﬁw% (% RSD) iyhnu 1.42,
1.50, 1.61 PNXEGT (Table 4) FIENNEATINS

LRNSU

Table 4 Precision test results of rosmarinic acid analyses in Java tea and its finished products

Sample Repeatability
% RSD

1. Powdered Java tea 1.33

2. Capsule 1.21

3. Tea 1.42

NANSNAFAUANNNUVDIID (robustness)
aal A
Nﬁﬂ’]'ﬁﬂ@ﬁaﬂ@’)’]&ﬂuﬁﬂaﬂ’]ﬁI@ElL‘]JaEl"H:

FosuanTaraudin WaLus TN aresen

Intermediate precision Acceptance criteria of

% RSD % RSD
1.42 <2.00
1.50 <2.00
1.61 <2.00

W nasauugangRuasaadniwud % RSD ay)

1499 0.17 - 1.23 (Table 5)
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Table 5 Robustness test results of rosmarinic acid analyses in Java tea and its finished products

Sample Mobile phase % RSD Flow rate % RSD Temperature % RSD
(Acetonitrile: (ml/min) (c)

0.1%formic acid)

1. Powdered Java tea 28:72 0.17 0.40 0.82 23.00 0.97
30:70 0.30 0.50 0.30 25.00 0.40
32 : 68 1.08 0.60 1.23 27.00 0.70
2. Capsule 28:72 0.35 0.40 0.50 23.00 0.90
30:70 0.40 0.50 0.40 25.00 0.20
32 : 68 0.58 0.60 0.43 27.00 0.80
3. Tea 28 .72 0.87 0.40 0.43 23.00 0.22
30:70 0.50 0.50 0.50 25.00 0.30
32 : 68 0.67 0.60 0.68 27.00 0.40
WaN19Neaday Filter effect % difference 289 peak area YOIFTALAIFINEN

WAMINAFRL Filter effect lushaehsly  AinsesSaudeutiunldldnsasetlugng 0.04 -

NOMIAUIITGHIN 193% 4 e o1 062 leenauikn fie ehlaisnnndh 2 (Table 6)

Table 6 Test results of filter effect

Sample Rosmarinic acid peak area % Difference of
under the chromatogram peak areas
Filter Non—filter
1. Chiang Rai 190.62 190.31 0.16
2. Bangkok 1 47.03 46.94 0.19
3. Bangkok 2 41.39 41.38 0.04
4. Nonthaburi 1 40.74 40.49 0.62

a 4 . . . 1 =) L2 1
3. M3ANLHISHA rosmarinic acid Tu WUIUSNIWENT rosmarinic acid lueag19
v £ a i 1 %
lunahnunauud Tumelhmwneusn Senogflugisdoeas 0.35 - 2.30
NANITILAIIEVUS NI rosmarinic acid Toeninwaiin (Table 7)

Tudhealunammiauas 91uau 14 daaes
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Table 7 Rosmarinic acid contents in powdered Java tea samples collected from various provinces

Sample No.* Collection site (Province) Rosmarinic acid content (% w/w)
1 Nong Bua Lam Phu 0.57
2 Sing Buri 0.62
3 Ang Thong 0.35
4 Nakhon Pathom 0.66
5 Nakhon Nayok 0.66
6 Prachin Buri 0.54
7 Uttaradit 0.74
8 Bangkok 1 0.54
9 Bangkok 2 0.50
10 Nonthaburi 1 0.47
1 Ratchaburi 0.56
12 Chiang Rai 2.18
13 Nonthaburi 2 0.99
14 Nonthaburi 3 2.30

Mean 0.60**
SD 0.16**

* Samples No. 1 — 11 were obtained as dried specimens, while No. 12 - 14 were obtained as fresh Java tea which was later

dried and ground at the Bureau of Drug and Narcotic.

**Samples 12 and 14 were excluded as outliers.

4. M3 AL¥SIaIas rosmarinic acid

ludedrandnnun

a 6 a
WNAMIILATIZALIND rosmarinic acid SL‘H,

R NINARAUTELNUUIRLAD 11434 5 6B

WULISan04ans rosmarinic acid lusioe i
wausn Aeegludisieuas 0.37 - 0.44 uae
0.22 - 0.61 lagnhwsindmSuualgs uazenss

PNNA1GL (Table 8)
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Table 8 Rosmarinic acid contents in Java tea products

Sample Dosage Labeled amount Rosmarinic acid Rosmarinic acid Indication
No. form of powdered content (% w/w)  content (mg) and use
Java tea per in capsule or per capsule or
capsule or sachet* sachet sachet
1 Capsule 1 160 mg / 320 mg 0.43 1.76 Diuretic: take 2 cap. 2
times a day.
2 Capsule 2 410 mg / 410 mg 0.44 1.80 Diuretic: take 1 cap. 2
times a day.
& Capsule 3 350 mg / 500 mg 0.37 1.85 Diuretic: take 1 — 2
cap. 3 times a day.
4 Tea 1 2g/28 0.61 12.20 Diuretic: take infusion of
1 tea bag 2 times a day
5 Tea 2 0.7g/1¢g 0.22 2.20 Diuretic: take infusion of 2

tea bags as needed

*The first figures are labeled amount of powdered Java tea and the second figures are the total weight of the herbal drug powder

contained in each capsule or sachet.

=%
anlsgna

L. . &) ! A
rosmarinic acid Lﬂuﬁﬂ’ﬂuﬁﬁj&l polyphenols

= 1A t=§ v A
Imenuninmlgnomandainen wazwuann
lunghvneauan sansaasaeléd v ethanol™

= -jl/d A ¥ . . .

msfnsBaaiantd rosmarinic acid viu

[15

active marker™ mMsiSuuiutATanasneg
sz aTTEaasnlas reflux §heeha 0.1 NSy
@18 50% v/v ethanol 18 Aadans NIadlazlsu
13anesaledvharaisanasy 20 NadaaT U
33 sonicate loglddiat19nasdinasaiy
WuAent w30 w7l wWuaas reflux i
133104 rosmarinic acid fisnnn wavie iy
AnENaeae19Y89 European Pharmacopoeia
11.0 %9 reflux $79EN 0.5 N33 &7 50% v/v
ethanol 95 NaAANT NTILALUTULSIATAILG
[15

Maraeauasy 100 Aaaans™™ wu3srwen

'
a

£ [ (%3 = Y 1 =3 AaAa
Tealsisinatin vialddasndt 3 uisfegae
13LnEIRFIvinarats LaLannaIeTuNGIDeNS
z o ”Add‘ (% o 1 o
a9 wanaINd 9 A ANIFINa1 s
TR LUDINANTU e iasnNAaS T
FRAALUALIYA WALEITIALUTINOILRINTNALIG
LHTUALAD FITUNISNT LA N UL R 4T

ARG

2
o ada

7199 399105127 1USNIWENT rosmarinic

De

acid I IAnALMG AL LazNaafusiTTie
euaLga WarenTadieLeies UHPLC A
fudh ldwumanaseuaagnéasraditana
ICH guideline™ loe st ananmuinuaiiig wae
NAGNAUTINESYNaZa1E 50% v/v ethanol e
3 reflux \na 30 Wit lEnadatiztia C18uhe
4.6 X 150 {afNeT BWAaUMA 5 lulasiuas

%38l guard cartridge C18 2116 4.6 X 10 oGS
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aune 5 lalaswas Wuipgneasi uayld
acetonitrile g 0.1% formic acid el,wiﬁ DATIEI
30 : 70 W InMmeLeaauil LUl isocratic @T1MT
198 0.5 Aadaa/nT asiafinnuenInd 330
u’lI‘LLLS\IGﬁ BRIARERNIREY European Pharmaco-
poeia 11.0" wavamuangomninadniii 26 “C
eUNYLNUS peak UDI rosmarinic acid f
retention time ELWﬁ’N 9.6 -9.7 W
% ada 4
maneaaueN 1 Fleu0 3353 1£9 (method
validation) l@negasaNNTu&uaTIazE
a 6 1A [~1 2 . .
2DIMTIATIEHRNLNRANNIUEUNTI (linearity)
Tugnsemudiadie 10 - 140 Iulasnsa/dadans en
6
15 ANDENENAUS (correlation coefficient,
1) WihfTy 0.9999 @fieannniefiansulaa
MNAUAA correlation coefficient (r) §aINAN
1alfioendi 0.995 §AMTVaERUANNILNUIDS
as 1 )
127 (accuracy) WU % mean recovery E]QSL‘H,
Fra50eay 96.42 - 100.77 Avaeflunasintansy
1armunaen 13 lug95p8as 95.00 - 105.00 @
% RSD agflugns 0.74 - 1.91 Fonghnawiniuansy
Q/AJ o 1 I a I ada 6
1aarnuuae B ldifin 2.00 uaesinisaeTe
‘iljdl ] A‘ ada
BRONNLNY FIUNITNAFOL AN ENTDIID
(precision) WU IWANIINAFOUANINYIG LT
(repeatability) lagn13 mmsﬁﬁ’;a&hﬁmqﬁu
LANAGAUTI WM 6 91 Me Tt uay
MIIATLATIDENIFINE Lﬁamﬁyw’ﬁmmgﬁ
LALTUNILATIEN 6 %1 (intermediate precision,
inter-day) &e % RSD ogflugas 1.21 - 1.42 uae
o o | 6A v Vo A
1.42 - 1.61 NS G agslummsmwaamuvlm k)
13NN 2.00 wEasIATA eI ia TN

9.01 & = dl 1 o Y
sm‘l@ LRCHNANNNYY FIUNINOFUNIYD filter

effect FITUNITNAFALINNITNTDIG2E PVDF
(HL) syringe filter 1a@@dusnaadndtywin balvins
1 . . Al 1A ' a 6
WU syringe filter 7114 llfimasians3aazsim
rosmarinic acid a9 nA % difference agﬂu
719 0.04 - 0.62 Faien ladifins 2
X A o ada & a

1NN WWaUIITI AT 1eNUSHIUES
rosmarinic acid M lLNRIMWIALNIG 8D
UHPLC 7IWeun 9 st wiseuifleumuasms
w5203 rosmarinic acid W@y Larans
s lunE ek sl nauds wudh
aa a 64‘ (%3 é’ z a2 2 = A 1
AEMIIO NIRRT A0 IS umiianh
aa a o A A VLsa | [ 3[1520] GL '
APNFAATILANNT U AN UnINT ALk
209aMNHNISLLNE ez TaE s ieS N
G108 19UaENTETLNINNALRDUN VLT
European Pharmacopoeia 11 .OEL‘gﬁ phosphoricacid,
acetonitrile, water (1 : 19 : 80) ¢18 phosphoric
acid, methanol, acetonitrile (1 : 40 : 59), LU

15] & 1% = = I SL
ANTUMILF LN UTEELNA UM

gradient[
AAAATIZAETENNEY rosmarinic acid WUITAD
~ e o X 6 o o
’DL@?WE%VIW@MWMELMNSL% FIRNNGITIVNL rosmarinic
X A AR 6y 1% | as
acid peak Laiifits 10 Wit Bl faiaaniisms

1 4
et Al[15, 20]

Aeneindneanmnaurhit

S01335 101 e Ba 5903 e
rosmarinicacid WFENd NS WNALIR 91U
14 612e19 WUUINNUENT rosmarinic acid 8¢
senneSauas 0.35 A9 2.30 Taenhwein duades
Fladaen outlier anda Zaeias 0.60 % 0.16 lae
s Sﬂ%\ﬁxﬁaaH'Nﬁ%mmﬁmumwmmgm
AIRNTNTIGR NIEATITLT IS Lasinaens
mﬂ%ma‘imm&Jaag.uvl,msluﬂﬁﬁﬂmﬁwmwéhaem

AANYARILAILDINUUT N rosmarinic acid



JThai Trad Alt Med

Vol.24 No.2 May-Aug 2026 [345]

gonddhathsaniudmsheasslng sz
2 - 5 Wh uaesWiiwIanansvasdingedl
WAGIBLSaN0AANT rosmarinic acid aehdbsfionu
ﬁ?ﬂsl,:ﬁ NEUNSTARUYD European Pharmacopoeia
Forvine e awsLEeR rosmarinic acid
content sitfornii¥eras 0.3 Taeshmiin™ ag
Wil 14 éha&hqﬁ'ﬁﬂ‘mNmmmsm{mmgm
U89 BEuropean Pharmacopoeia LLﬁmsL‘st Wiun
TanAunavmeualrelsume o fdsunn
rosmarinic acid mummsﬁmmgmﬁmmimm
oon leavisle 5o
AMINTINATILRLUTUNUET rosmarinic
acid lundasiusisfinualgs wazenss eae
AaAwaman I qushathofifimamedauean
amalengd e linulSnaiuinouzes
VMW A LAAT ST UURAIN WUFEUSH
rosmarinic acid 8¢/ luts¥asaz 0.37 - 0.44 uag
0.22 - 0.61 Toenfwin fnSuualgs wazena
FNHNENGTL AN Table 8 ALAUNUGRLUTEMA VNG
UTTPVDIRNN AR AL arS aTaIeNTs
fvannnany WANAMIATIEALS e T ey
rosmarinic acid ELMEHLL@‘]Jﬁga 1-3wuhfenlnd
Weriu fa 1.76 - 1.85 dadninsounilgs 2oy
Fenms 1 ua 2 S50 rosmarinic acid 12.20
WAy 2.20 aANSNETDI NG Fouanes
Fusn WRsAnensewna s 2 ST 2 Fe
donSsmuamnadislésulSnmmssdyioy
nEnTs 1 FaswasLAEnd 1 ethalafions g1
drinrmanenssumsanaazend bl ldrimue
#5211 B3 rosmarinic acid UURENNENTUH

4 ~ 1 v a 4
WU UIAELNT LWH@LL@iWiEQUﬁNWNNGW@W

‘mmml,mefaLmﬁigaw%a@iasﬁaauuamﬂwhﬁyfu
wiai msﬁmu@mmﬁ/‘lmmgmﬂ%mmmiéﬁm
vaandaieilushen” Toavhliasmuagag
Lflu%asJama\m%mmmsﬁwﬁ@ﬁisquuaaWﬂ
(% Labeled amount, %LA) 14 90.0 - 110.0 %LA

nmsfnmitanduwmamedarmdarmue
H9I31UH1T rosmarinic acid slufmqauw*i]j?
NN Uasndaiuisiaeualgs wazen
% 6o k) %ﬂﬁa:ﬂhﬂu%u@aumimuqmﬂmmw
yhlnanansuLssiuenusshianazacSan
anaddyluisdaziumInda (batch) Sadawasia

UseAnBealumasnenuassihe

Yoagl
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Lo aT AN LNRNUIA NS Y158 WIeN209
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Wuan 30 w7l nve9 wardSudSanasidu 20
288807 ALFIYNAZA1LLAN NTBINIY PVDF
(HL) syringe filter 23410 0.2 I lomiaiers naninly
SLTEiene UHPLC a9ldmadssiaia C18 1410
4.6 X 150 AaANAT TNAUNA 5 lalasinms a9
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acetonitrile La¥ 0.1% formic acid ELWEW (30:70)
Lﬂuﬁgmm@ﬁ'auﬁ WU isocratic 8@ via 0.5
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