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Abstract

Gotu kola [Centella asiatica (L.) Urban, or buabok in Thai] is an herb on the National List of Essential
Medicine. The major substances in gotu kola are triterpenes and derivatives with various biological activities. The
objective of this study was to develop analytical methods for quantification of asiaticoside, madecassoside, asiatic
acid and madecassic acid in gotu kola raw material and extract using the ultra performance liquid chromatographic
(UPLC) technique by extracting the powdered drug or dissolving the gotu kola extract with methanol. A 4-ul por-
tion of sample solution was injected into the UPLC system using Acquity UPLC™ column BEH Clg 2.1 x50 mm,
1.7 um and using distilled water and acetonitrile as mobile phase, flow rate 0.6 ml/min and measured with a PDA
at a wavelength of 205 nm. Linearity was established for asiaticoside, asiatic acid, and madecassic acid at concen-
tration ranges of 0.01-0.1 mg/ml and 0.03-0.21 mg/ml for madecassoside with a determination coefficient (R*) of
0.999. The % recovery was in the range of 95-105% and HORRAT was in the range of 0.06-0.3. For asiaticoside,
madecassoside, asiatic acid and madecassic acid, their LOD values were 0.0021, 0.0080, 0.0114 and 0.01309 mg/
ml, respectively, while their LOQ values were 0.0081, 0.0283, 0.0410 and 0.0473 mg/ml, respectively. It has been
shown that the developed method is suitable and can be used to analyze the content of triterpenoids in gotu kola.

The appropriate specification of triterpenoids content in gotu kola can be established.

Key words: asiaticoside, madecassoside, asiatic acid, madecassic acid, Centella asiatica
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nol WU retention time ¥8383ngx Mamas-

Aud laun AS, MS, AA uay MA wWaeuan 0.928

17114 0.960, 0.836 111 0.924, 1.602 114 2.440 LAY

[92

1.424 17134 1.594 W% NNEIFU wanandEalinig

Wen (resolution) Tasaangsnsmasiud fdee
M3 1% acetonitrile Wiuaumas
1.5 N153LAT1ZH AS, MS, AA Lag MA
logagU3sanuamsinude 1.1-1.4
MIOTAUTINUENT AS, MS, AA Uy
MA TuwSenfuuavansaiatiun

a  a

MSLesuNAsaTaIefIaeNsInaAuLIuN

9

v
ANANITAIUN 119N 100 AadnSN aae

methanol 531615 25 188861 1023 reflux 1§
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e 1 9213 nTasuazSBanasany methanol
AATU 50 NaRaNT
MIAFRENATALAEINNTIIU AS, MS, AA
ey MA
NMeesUaFITaTAILA0819F1SENALALN
Fssnaafierhuntiniin 20 Sadnsu aslu
volumetric flask 21516 50 NaaaIT araLarlIU
131N9153UATL 6178 methanol
NMSLOFUNFTATANANIATFIN
%’amis\nmim AS, MS, AA uay MA i
N 30 a8nsu azanulazdSudsunasaae
methanol AUATY 250 Hadans nntaudaasli
& 6526t I@maﬁagmmmaﬁmmgm AS, AA
ey MA Wwintsensidiadeud 0.01-0.08 fadnsa/
NoHANT Wag MIarMemINGTTIU MS 163

ANNYNIUN 0.03-0.2 NaAnSN/Naddng

anzvasszuulasunInnsi

fﬁgmmmﬁ Column: Acquity® UPLC BEH
C, 1.7 um, 2.1 x 50 mm

aumpRaaau 40 psenira e

’:f@m@mﬁiauﬁ Gradient Water: Acetoni-
trile

gammslua 0.6 fiadans/

MIMTI9AENT PDA fianaenaan 205
AR

U5 4 lasdes

2. MINaFaUANN 1Y laaas3T eTzinIs

MINAFaLANN Tl enR T e TS0
13 AS, MS, AA uaz MA Tufegiuuazansario

ThunfnawanmauwnUiinMsmeseuaNgn

A15199 1 TPAIALAREWALUY Gradient program

time (min) flow (ml/min) water acetonitrile
initial 0.6 85 15
1.5 0.6 40 60
2.0 0.6 0 100
3.0 0.6 0 100
4.0 0.6 85 15

£ adaa 6 a 4 A wva a
FowanTieneimanilaees fiidmeseen
NININENENEATIIUNNE NIgnsasans1sauee’
@ ) 3 ,
2.1 aNNLULFUASS (linearity) LaLHI9
MIIAIILH (range)
[~ £ . .
MINAFUA NN UL (linearity)
WATTWMTIOTIEN (range) loodaansavanaans
AS, MS, AA ez MA 91 6 SEAUANNE N A
DNTUAE 3 97 LALILATIZNA 3 ASI FELead UPLC
11N peak area WALANNYNTUYDIENTALANY FT
NEITTIN AS, MS, AA uay MA 11/a%19 calibra-
tion curve WAMSANIIFINNA 5
AMNMNA 5 WU calibration curve 09T
AU AS (1), MS (i), AA (iii.) ey MA (iv)
AanwaeludunT9 I@Hﬁ?i&ﬂ@ﬁﬂ?% AS, AA
uar MA Sansmeduduess lugsanadndi
0.01-0.1 HaaNTN/NanaeT lay 813393314 MS
A v [~ %3 1 L %
FansTEeT MEaNNENT 0.03-0.21
NRANSN/NaaaeT Immimmgmﬁ@ 4 ¥90 &
@1 coefficient (R?) winfy 0.999
2.2 ALY (accuracy) LASANNLTLA
(precision)
MAVAEDUANNLNYL (accuracy) kneis
A3N3U (spike) Aimnadinduszeiuehs o Tu

7293 1EI 3 26U 89 b sample blank &0
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120000

100000

80000

60000 ¥=1,253,020.37557x+483.35556

R? = 0.99998
40000

20000

(i)

250000

200000

150000

100000
y=3,130,763.25386x +906.51111
R? = 0.99990

50000

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

(iii.)

250000

200000

150000

100000

¥ =3,246,976.03144x+176.53333

R?=0.99951
50000

@ii.)

300000

250000

200000

150000
¥ =1,345,562.76657x - 1,182.22222
R? =0.99965
100000

50000

(iv)

AN 5 calibration curve 28981382A18NIATIIH asiaticoside (i), asiatic acid (iii) WAz madecassic acid

(i) Twda9mMENEH 0.01-0.1 WAz madecassoside (iv) Tha9ANLENTIW 0.03-0.21 Aadnsn/

qanans

AL sample blank (unspiked) 319434 6 ‘%;W
LALALATIEN spike sample S¥eUAE 3 1 uslayi
Y duplicate HAMSENNEIMTIT 2

2.33031MAY89IN15ASIANY (limit of
detection, LOD)

WU LOD 989 AS, MS, AA uaz MA
Henwhnu 0.0021, 0.0080, 0.0114 Wag 0.01309
NaRNITH/HaaanT oAU

2.4FaNavasmIatBelsanas (limit
of quantitation, LOQ)

LOQ anNMIAMUIL U89 AS, MS, AA
uay MA Henwhiiu 0.0081, 0.0283, 0.0410 LAY

0.0473 NaANIN/NARANT SNNA 1AL

2.5 A2ININTE (specificity)
@719 method blank &TTUN peak
229 AS, MS, AA Llag MA
3. NMEWEIKIIDIATITHLSNENS asiati-
coside (AS), madecassoside (MS), asiatic acid
(AA) 48z madecassic acid (MA) luingavuay
Fsanadaun
3.1 N15IATIERLSIN NS Insinasiud
[asiaticoside (AS), madecassoside (MS), asiatic
acid (AA) a2 madecassic acid (MA)] ‘lualﬁlqaﬂ
LLaza‘lsaﬁ'@ﬁwnﬁLe\%au%ﬂuﬁamﬁﬁﬁms
NOMTAATILALSIN0U AS, MS, AA Lay MA

TuYon@n srwamn 9 fhaeha wuh URanns AS, MS,



J Thai Trad Alt Med Vol.18 No.2 May-Aug 2020 | 281

M15790 2 HANISANYIAMNLNBLAZANNLAEI289E1S asiaticoside, madecassoside, asiatic acid LLe& madecas-
sic acid

s%recovery

analyte standard %spike individual average HORRAT** % recovery
addition level target criteria*

asiaticoside low level 50 100.62 100.36 0.06 95-105
100.22
100.23
medium level 100 98.96 99.20 0.17 95-105
98.50
9e.15
high level 150 98.15 98.14 0.10 95-105
98.38
97.83

madecassoside low level 50 104.55 105.46 0.29 95-105
105.90
104.63
medium level 100 101.12 102.56 0.29 95-105
102.68
102.74
high level 150 103.94 102.59 0.36 95-105
102.62
102.99

asiatic acid low level 50 95.27 94.71 0.49 95-105
95.93
93.02
medium level 100 104.49 105.91 0.29 95-105
106.06
106.39
high level 150 104.47 103.96 0.21 95-105
104.54
104.98

madecassic acid low level 50 102.36 103.78 0.24 95-105
103.33
103.51
medium level 100 99.51 99.02 0.22 95-105
99.14
98.79
high level 150 98.41 99.14 0.19 95-105
98.65
99.95

*M1H AOAC Peer-verified methods program on policies and procedures, Arlington, VA, USA (1 998)
#1198 N5UANINEY U3zLAKaN HORRAT (< 2)
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AA uay MA TuSagfuihun Hehsewine 069-  affathun Jensening 2.13-13.27%, 7.48-63.47%,
3.23%, 2.23-15.15%, 0.13-1.03% tae 0.14-0.81% 0.42-3.91% Lae 1.01—3.26%1@8&1%&?1 RF RN
Toendwiin enagér LLﬁSﬁﬁ?LﬁﬂdLU%NWWﬁﬁW% LLazﬁmLﬁmmummjgm Wiy 0.9, 4.75, 0.31
Wi 0.9, 4.75, 0.31 LAy 0.24 WAL WAL WA WA 0.24 NEGTL (111971 3-4 Lasmng 6-7)

MINOTLAUSH0s AS, MS, AA Liay MA luans

M15199 3 HAaN15ILAS1ERUSN1MENS asiaticoside, madecassoside, asiatic acid L& madecassic acid Tu*s"mqﬁu

Jauneie38 UPLC

M28819 asiaticoside madecassoside asiatic acid madecassic acid total triterpenes
1 2.23 10.62 0.20 0.21 13.26
2 2.32 12.92 0.13 0.14 15.51
8 2.95 14.10 0.77 0.74 18.56
4 2.23 7.69 0.52 0.35 10.80
5 3.21 15.01 0.52 0.49 19.23
6 0.69 8.31 0.99 0.78 5.76
7 0.71 2.23 1.03 0.54 4.52
8 2.24 10.50 0.83 0.80 14.37
9 1.10 3538 0.64 0.35 5.63

ﬂ"ll,asﬂ 1.97 8.88 0.63 0.49 11.96
SD 0.92 4.90 0.32 0.25 5.61

A15199 4 HANISIATITAUSHIUETS asiaticoside, madecassoside, asiatic acid A& madecassic acid e[,uﬂ’l‘j

anmuaun

f2a819 asiaticoside = madecassoside asiatic acid madecassic acid total triterpenes
1 4.62 21.92 0.90 1.01 28.45
2 7.74 43.18 0.97 2.28 54.17
8 13.27 63.47 3.62 1.83 82.19
4 12.87 41.61 0.42 1.11 56.02
5 11.51 39.65 3.02 2.41 56.59
6 2.12 9.52 3.42 3.26 18.33
7 10.01 45.78 3.91 2.94 62.64
8 2.40 7.48 3.91 1.72 15.51
9 3.90 12.51 2.42 1.67 20.50

Aade 7.61 31.68 2.51 2.03 43.82
SD 4.48 19.50 1.39 0.77 23.65

Centella extract (liquid) 21.87 18.37 - - 40.24

Pennywort extract powder 41.86 27.15 - - 69.01
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Raw material

16.00
14.00
12.00
10.00
8.00
6.00

4.00

A Asiaticoside Madecassoside @ Asiatic acid 4 Madecassic acid

AN 6 USHeudns asiaticoside, madecassoside, asiatic acid L8 madecassic acid quﬁlqﬁuﬁmﬂ

Extract
70.00
60.00
50.00
40.00
30.00
20.00
10.00 A 4 4 A A
0.00 : 8 * 9 2 ¢ s ¢
0 1 2 3 4 5 6 7 8 9

A Asiaticoside Madecassoside @ Asiatic acid @ Madecassic acid

AN 7 USHuEns asiaticoside, madecassoside, asiatic acid Lta¢ madecassic acid IuﬁﬂﬁaﬁﬂﬁQUﬂ

3201531z RdS s lnswas- b 2 9ie Ao aianIwie AanwoTueg
#Wud [asiaticoside (AS), madecassoside (MS),  avldundtiaiasou Lazrhavanad n
asiatic acid (AA) WAz madecassic acid (MA)]  voawiadla Ad WovhsnAemesisanm AS,
Tusnsafathunfianglusiasnaiea (commercial MS, AA Uay MA WUNFIENALUALN commer-
extract) cial extract WUWWIZAATEY AS ey MS laed

MIENATIUN commercial extract T98 U531k AS, MS IuanIari oot ndliig 41 86 Lay
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2715 WALETANOIHAYIIART NN 21.87 LAY

18.37% loeninniin

anUs19ua

o I Aay A A ¢

thunifussulnsAfidnammdsndizduas
fuselomivaduguaziduniosuai gunn
sansnhanann TunEa umens o 1w e3ed
fnsagulng waafuieIasdons Snoanums
Fnmangnenaasnaswedl indeineuay
AAnensnnaNeaTiayumMs 4 usinmmsiesnihs

A o €3 o Ao o A A o R R A

nAaA UM TIU Jadendndynisnadsdienede
fadusunmmunaasaylng Wesannthunilans

démunaulnamesiud uaclmsmeSiudlnalea s

'
aa A

aa £ o A a
NHONDVILNFTINEN GL‘LmW?’J Lﬂi']gﬁ’@?’] gIDN

a

Wearh3uld methanol Tunssfadhatheingau
WA ATILAeE Ultra Performance Liquid
Chromatography (UPLC) TunswewBsAe e
Usanuans inswasiudoaeasinalelse leun
asiaticoside, madecassoside LLa::vL‘Vﬁ WasSAUS
VLGQTLLﬂ' asiatic acid 8¢ madecassic acid 1%
INRAVUALFTENATILA NMINAFOUANN
SL%I@ET‘IIB\‘}%%‘%LWJWﬁ asiaticoside, madecasso-
side, asiatic acid ¥ madecassic acid WL
AeneAtanuusugn laRasanan %recovery
209MIIATLA spike sample ot/ lwnmsinig
BONTU (95-105%) Uayen HORRAT otflunous
M85y (HORRAT < 2) FougmeiItaenan
Semufins uazansnsmni iU 8emeimny5anns
817 asiaticoside, madecassoside, asiatic acid
WaY madecassic acid lushatheingAvuarans

SNALAUA & NIUMIAILANAANINIBITAR AL

waransaierunea i nNamsemsiUs

M3nImesAudoaensinalalms Lén asiati-
coside, madecassoside La¥ mﬂmma%ﬁuﬁ
vLG?\/LLﬁ' asiatic acid L@¥ madecassic acid 1%
FOOALURLANIFNALILA 11U 9 1L §11130
‘Llw\lﬂ%t,ﬁu%asﬂaLﬁa@é’fﬂuﬂﬁﬁmu@ﬂ%mmﬁﬁ
6 A [4 6 6
Insmasiudioamensinalelss wazansnames-
Aud lhun e leammueannenaaen sl
Manguinavesfndaludothe audue
Deswusnasgin laafu3um asiaticoside,
madecassoside, asiatic acid LY madecassic
acid luwinpAuienwiiiu 1.07, 4.13, 0.32 uae
0.25% leeinvsin Mmua1eu uaslussariadlen
WU 3.13%, 12.17%, 1.12%, 1.19% L@eiinuiin
guae waraansni i lfifiudeyaluns
fMmuadTanaas inamesAundsnluingsiu
TunLazasane Fele ity 5.77%, 17.61%
Toenhvsin enuaie
a € a 6 A 6
ANNAMIAATIZALSIUENT TN SAUS
Wwaensinale e WA asiaticoside, madecas-
soside Way &7 WAWaSAUE LA asiatic acid
sz madecassic acid anAuTLnLALln
szt g WawSuudisusiu WHO monograph
Wwaz USP monograph™” aasasulnwsriiaih asl
o = 6 A [4
MIAUALSHI AT aasAudoaeas Ina-
Talad l@un asiaticoside Way madecassoside
3BT aNI 2.0% Leenimtin Fanans
Y @ 1 % =
TAdiui anulnsthunseslsamelnesionnm
da ma s 4 .
1 wagdUFanmmnsdAnganimsna s uivue
P L X Ve oA
wanaIni madnwesed Seldlsuuiey
lussarathunfiesesaulwiosfidnms lay

= % o tdl = % = a
WRuLaUAUESENANED ﬂuwmmm@ N 2 TU6

0 13870 Centella extract TRAVDINARD LAY
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Pennywort extract powder QaNHALYNIMENTN
~ ¢ a A .
LASALATEALSHNIAENT WITWasAUS Léun asia-
ticoside, madecassoside, asiatic acid Lag
madecassic acid Wsaeswu ansaratiun
~ o A va Py & @ &
wisu e lwiesUfifane Adnwuedursawdans
Aaa A 1 QIJ a A g ¥ A AI
WaD HEREIDaY AUNTEVIRID TR ANAany
¢ uelansatatunafs g luvaseae w5
09 HANHEUCTUANLIA AZDER ARWRIDNINME
1Hinan namMPeNLALSHNMENS INTmaSAuE
\lgf %) asiaticoside, madecassoside, asiatic acid
LA madecassic acid M§nes WU snsariad]
e Wil fridmsasiany &5 asiaticoside,
madecassoside, asiatic acid 8% madecassic
acid F9sTaraffa g luvasean asiany
6 A 6 6" 6 A
WBNIZENT InTwasAndoaieasinale lge Ao
asiaticoside L¥ madecassoside VLQJWUﬂﬁVL‘Vﬁ-
ma’%ﬂué asiatic acid ke madecassic acid
wona Nt WeRsondadiuansans ng-
6 A 6 6 A . . .
mashudoainas inale o6 Ao asiaticoside Lag
madecassoside MNGIBENITAALUALFITANG
Thunfilwsananieasdiidnsnu daduaag
s lameasiudioanasinale o6 fia madecas-
soside %ﬁﬂ%mmg_j@ﬂdw asiaticoside l@&NL
Fad212909 asiaticoside 618 madecassoside
Tndadmtlszanm 1:4 Tuynénaths dwiums
ataunfiddmvie lusseaaddagiuaeg
madecassoside A&HUSIUFININ asiaticoside
I@a‘wuﬁ@ﬂ'ama@ asiaticoside ¢ madecas-

soside TudaaIutlszsnm 2:1

TRER ]

ada 6 1a . . .
ADUANLNLINW asiaticoside, madecas-

soside, asiatic acid 8¢ madecassic acid Tu
$hathathun@enesas UPLC v Tngaa
WITUN 618 methanol USan619 25 Aadaes Loe
3% reflux Wunm 1 2l nIasuarsuFanes
@18 methanol AWATU 50 NadaGT NSUET
siathunleeshasaiamasansuaslSuLSanes
@18 methanol ¥dTaraI8eena1d UYsanes 4
lulesdas Sadhgszuulassnlnnmtees UPLC
Column: Acquity® UPLC BEH C,, 1.7 um, 2.1
x 50 mm gEMNTnadNi 40 asFnTaFus Lay
4% Water: Acetonitrile fiwinmewnaeud o
malia 0.6 188865/ uareTaindiy PDA
FONNENIAAL 205 AT N peak 104
asiaticoside, madecassoside, asiatic acid Q¥
madecassic acid 7 retention time ¥h#it 0.928-
0.930, 0.836-0.839, 1.602-1.604 Lag 1.424-1.427
WA NEIGU WaNITNaEaUANN L Lden 93T
AATLRAINEI WU calibration curve AAN
Fhuduass lngsnssnasg i asiaticoside, asiatic
acid L.a¢ madecassic acid Janwueldwauas
Tugsanadiandis 0.01-0.1 HeAn3w/Aadaes way
1301919311 madecassoside AdnwoueiuLdn
1T LUTIANMENT 0.03-0.21 HaANSN/AaRE6S
fen coefficient (R?) Wiy 0.999 ¢ % recovery
2995137ndoelugag 95-105% @1 HORRAT
WINHY 0.06-0.3 @1 LOD %89 asiaticoside,
madecassoside, asiatic acid Ld¢ madecas-
sic acid Aenwihiiu 0.0021, 0.0080, 0.0114 L@y
0.01309 MAAPU ey LOQ Aewviriu 0.0081,
0.0283, 0.0410 Wag 0.0473 HaANTN/HaAaNT
PNaIFU A ndoyadedunansliifininig

AT CANWAUWITURRAIINITIALEY NI E N
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asnanni i1 Tu35097930 51297 asiaticoside,
madecassoside, asiatic acid La¥ madecassic

acid lushatheleAuuavansarethunsa

aaanssuilsgma

6

maaselueselvanangn 1w qud
PT9FRLLAYSUTIRIAMWENINT FeTiuATeY
aagulng ﬁsﬁ'wL@]’%auﬁmaﬁﬁmq@uLLazmiaﬁ’@
fhun wasnanAnenenaaS WS AsTuayw
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