Tassmanisfigaiendnualayulns Afl#lunisidedaidewmadia TLC/HPTLC
NIRRT IATIZANIUTUUETAIAEY andrographolide Tulmzanalasdaawmeaiia TLC
wag HPTLC uag nswan3snisnsradeutendnwainaaiindudnuusianizialuayulns

Awzaglasaremaila TLC $9uAU ion trap mass spectrometer

U € a

griun AnAnginm ¥AnA 019galiu ARNIUA Jain1UALU

UNANEa

MNTRAIUNITIATIZINIUS a1 sd Aty andrographolide Tusimzanslas anlunas
aAuB UL WaztllauTsgluialya InefnuUasizain Thai Herbal Pharmacopoeia (2016) lng
\Waeuwila TLC plate %ila silica gel GF254 ¥ HPTLC plate ¥ silica gel 60 F254 1Uasu
mobile phase 311 chloroform \¥u dichloromethane wazliildn1s derivatization 1l 3a1n
wA3eed18nn (TLC visualizer) a131503nA1 Rf 209815418y andrographolide Uuweiu TLC/
HPTLC 16 Wan1sWaluInudn @unie band 989 andrographolide Tu@iegns a1 Rf winfu
band ¥8%&1711715§1U andrographolide (Rf = 0.45 + 0.01)

Fnsiau1iEnsnsiedeuendnuainiwaiifiiudneazanisd (fingerprints) Tu
aygulnsihngatelasvilnussyluwalya memaila TLC $3ufU ion trap mass spectrometer
Tnesiiuntuwes namswam wuih nsafauenanaeluwedyaudniluTeseide TLC
M43 Thai Herbal Pharmacopoeia (2016) Wa3¥1Mn159 silica vy TLC plate ULiad band
faninduansdifey WWazanedae 80% warm ethanol U3inns 1 Sadans vortex uaw sonicate
W 5 wndl dluEnidnia3es mass spectrometer wiin ion trap Wu31 band F1uned 4 970
n199 TLC plate'ﬁ 254 U1 TULLAT @1UITANTIANU mass spectrum 7 409.0 (acetic acid
adduction) > 349.0, 331.0, 286.9 m/z Faududnuazianizues andrographolide

AanAgy : Wmzatelas, andrographolide, AAs1zvinIUsunaasaAsy, TLC / HPTLC

naunTIREaUANNNENEN uas Tngdunsienun1suadnd dinnmaadeunun ndunUadn
nsuuAdn’d
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Method Development for Andrographolide Assay in
Andrographis paniculata by TLC and HPTLC and
Method Development for Andrographolide Identification in

Andrographis paniculata by TLC and lon trap Mass Spectrometer
Sunan Kittijaruwattana, Chusak Ardsoongnearn and Sasikan Wutthikannon
Abstract

Method development of andrographolide assay in Andrographis paniculata by TLC
and HPTLC from dried leaves and stems and in capsules by adapting the method from
Thai Herbal Pharmacopoeia (2016). By changing the TLC plate silica gel GF254 to HPTLC
plate silica gel 60 F254, changing the mobile phase from chloroform to dichloromethane.
The derivatization step was not required because the TLC visualizer can measure the Rf
values of andrographolide in TLC/ HPTLC plate. The results show that the Rf value of
andrographolide in the sample bands were equal to the Rf value of standard
andrographolide bands (Rf = 0.45 + 0.01).

Method for identifying chemical characteristics of andrographolide (fingerprints) in
Andrographis paniculata in capsules by TLC and ion trap mass spectrometer by in-house
method was developed. The method started from the extraction of Andrographis
paniculata herb powder, analyzed using TLC according to the Thai Herbal Pharmacopoeia
(2016) method. The silica on the TLC plate at the bands which expected to be
andrographolide was scraped. Dissolved with 1 mL of warm 80% ethanol, vortex and
sonicate for 5 minutes, then direct infused into ion trap mass spectrometer. The presence
of mass spectrum at 409.0 (acetic acid adduction) > 349.0, 331.0 and 286.9 m/z which is
the characteristic of andrographolide were measured from the 4" bands from the TLC

plate which measured at 254 nm.

Keywords: Andrographis paniculata, andrographolide, assay, identification, TLC,

HPTLC, ion trap mass spectrometer

Veterinary Drugs and Hazardous Substances Assay Division, Bureau of Quality

Control of Livestock Products, Department of Livestock Development
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uni

flmga1slas (Andrographis paniculata (Burm.f.) Nees) liuasulnsiilésunisussg
oglutiydomdnuiend Tudruvestyderanayulng Ufuugsaian FesdnTomdnuisni
(Uil 2) wA. 2555 (ngueuTsMIeInseads waze13nuinguenszuuniniumiele
gundga osln e1gnnasw) Fellasswaamesmannvanslasiiqrslunisussmennsieade
yiafliinannisiade vssmernisndune ustmiensveslsann (common cold) Liu
Fuae vandlesnduile Tasfiansdrdnluniseanqud Ae a1sndy Lactone Ao ansueulasn
s1wlas (andrographolide) flawaulasnsilnlas (neo-andrographolide) Aeanduaulasnsil
lan (14-deoxy-andrographolide) msﬂfjmlmhu 19U aroxylin, wagonin, andrographidine A

Snwmgnisnmenmuaziaivesingivingaielasiia fo Uiunmeanutuliiu 11%
wiw UTinadsudanvasulaitiu 2% ww Usunandnldazatelunse laifu 2.0% ww
USinasansadadeieniuea (85%) litesnin 13% wiv ansafaded lddesndn 18% ww
Uunawaalausudwasduneulasnsliladlidesniifesas 6.0 uazlinsiiuingauld
U 9 szdTunuasdAyazanUszunm 25 % dloduly 19

Tunywd Juinsnisduasunislderayulnsumaunueiwnulagdu lnsuusililden
iy wazeihmranelas Wussuwsn (First line drug) Mzt

nnsanwlagldarsadaimzatslasuiasig o ludninaassnuin

1. figuanniaindsihvesnduiedlduasviethes’

2. mafnwlunasanaassuandliifiuirimearslasignisudeuuaiiFeidelsiin
Isavioade agslstmuluunanisfinenlinadnudaiy

3. mafnwiludnivnaaesdamuitansadadigrsanlidnse

4. fimsthayulnsimzatelas dsflassmanuiiiuae anld uiviends Tunansuiu
ayulnsdug 1wy na sanemnslilaiu ietlesfuuarinulsassuumadumelauasniaiu
913

Usgnauduayulwsiistangn waznldireluiesnain Jadumadenuilslunisannsld
g lIuu

135 1eimUIuIasdfey andrographolide Tuayulnsimgatelaslusuuuy
total lactone content A1835n015tMn37 wag andrographolide content siaeLnAdia high
performance liquid chromatography (HPLC) mmﬁ’azﬂu Thai Herbal Pharmacopoeia (2016)
Faduisnsiigasnn dudeu nquasaaouamanedaiuaz ingdunsesunisuadnidals
WAIWIENI9 19 UTNaansdAey andrographolide Tuagulnsimeanglaseeds thin layer
chromatography (TLC)/ high performance thin layer chromatography (HPTLC) Fasaudadun
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91n35n015M 52910 nwalveIa15d1Ag andrographolide mmﬁizqiu Thai Herbal
Pharmacopoeia (2016)
uanandl Seldvinaimuisnsnsaaaeuiendnuaives andrographolide Tuasulnsi
nzawlas Aewatia TLC $IUAU ion trap mass spectrometer
1. dnquszasd
11 iilefaunislinseimuTanuasddy andrographolide Tuasulwsimganelasse
wiata TLC waz/ Wae walla HPTLC
12 iensnnaouiendnuaimaaiifidudnvazionzi (fingerprints) luayulnsiimezans
125 shewatia TLC $2uAU ion trap mass spectrometer

2. ¥audY

n1suIslegimansddgluayulnsimeatelas anlukasdrdusuuis uazyia
ussgluialea menalla TLC way/ 3e nalla HPTLC Trlianuwmangay waznsaudmsu
luneaeuanuldlivesis

nsnsIvdeuenanvaivesayulnsimeanslasviinualga saematia TLC $3uAU ion trap

mass spectrometer

3. Uszlemiiimadnaslésu
A1115005I93ATIEINANTEAEY andrographolide waziigationanualayulnsimeaiy
Taslasheiniesdionneiidldlues foRnns
4. veslauazianinermans
4.1 \n3esilouavgunsal
.11 wdosdanhuiinlaimation 5 funsdie Mettler Toledo
012 \wowhiuiguindougunsaiivie Thermo scientific
413  ywnmiviauazUiinumslaondnns HPTLC wieugunsaiivio CAMAG
414  Resunmwdenifudeyauuusiu TLC/ HPTLC B9 CAMAG
4.15  gawSeurududuasaranewiengunsaldie Caliper Life sciences
416 Mass spectrometerﬁ:‘u HTC &%e BRUKER
4.1.7 TLC developing chamber
4.1.8 Vortex mixer
4.1.9 A303 Hot plate magnetic stirrer
4.1.10 TLC SCRAPER KIT
4.1.11 w383 LC-MS %ia ion trap
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4.2 Taningrmans
4.2.1 Methanol (CH;OH), AR grade
4.2.2 Chloroform Reagent grade
4.2.3 Activated charcoal
4.2.4  Ethanol Absolute
4.2.5 Dichloromethane AR grade
4.2.6  Andrographolide
4.2.7 Beaker ufvu1n 50682100 mL
4.2.8 Stainless beaker ¥u1m 1000 mL
4.2.9 Volumetric flask ¥u1@ 10 kg 100 mL class A
4.2.10 Volumetric pipette ¥u1% 20 mL class A
4.2.11 Amber glass vial 9um 16 mL
4.2.12 Vial HPTLC &la wiourh au1n 2mL
4.2.13 Disposable syringe ¥uU1% 3 mL
4.2.14 Syringe membrane filter nylon 0.45um. 13 mm
4.2.15 Cylinder vu1a 25, 50 Lkag 100 mL
4.2.16 Centrifuge tube vu1m 50 mL
4.2.17 Culture tube U 20 x 150 mm
4.2.18 N33YNTY
4.2.19 ﬂi%ﬂ’ﬁﬂ%ﬂﬁ?i
4.2.20 NFZAIBNTOL LUBS 4
4.2.21 TLC plate silica gel 60 F254
4.2.22 HPTLC plate silica gel 60 F254
4.2.23 In3sunen

5. AdefiAeadas

Thai Herbal Pharmacopoeia (2016) L8 uf1518178n1552y38n13ns29tendnwal
(Identification) @15d1Agy andrographolide Tuayulnsimeany viefmeanelas (FA-THA-LAI
CHON) 1aa1%435 thin layer chromatography (TLC) wagn15®1UTUIMV0I@1Ta1A Y
andrographolide (andrographolide content) lugiuaugafitngae (FA-THA-LAI CAPSULES)
p1875 high-pressure liquid chromatography waz1Usu1al total lactone content 1ag35n13
lyunsn wonanil Ssfiszylusisvesansiwenandng (British Pharmacopoeia, 2018) §¢38n13
mfmaﬂﬁwa}umaﬁﬂzjm andrographis herb Aagtnadia thin layer chromatography (TLC)
wazn15UTUI (content) ansanAymenaiia liquid chromatography
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Wang azauy (2014) lAnwin1sniesalsznavansdinginuiu 6 sialuaisadaii
na1eles Uarns39 metabolite TuansdAty andrographolide luwanasiiny 1ngds LCMS-MS
Frzdnd wavauy (2548) ldAnwinaniseuwisasadafildannisatnansdidayaini
nzanelas wazthransaueiilglulesiusuna andrographolide frewaiia HPLC
Reich tag Schibli (2008) lavinnisnaasuaiulalavesisnisnsisdaulonanealueg
anulng lneimunnaeiniseausuvedan precision 31 Rf Aoennaiuliiiu
- 001 fiasviadeadulunandeaiu
0,02 lumsvgrsnanan
- 0.05 Tun19% intermediate precision (f1371)
- 0.07 lun1391 reproducibility (sinsesufjuinag)
6. A5ATUNT
6.1 A13ATIZNMETAIAEY andrographolide Aremalia TLC lagldan1izau Thai
Herbal Pharmacopoeia (2016)
6.1.1  MSWMIPLAITAZAIENINTFIU andrographolide
%’amsmmgm andrographolide Usanal 20 fadnsuaslu volumetric flask
YU 10 mL agansuazUsuliungsie ethanol maulltniu agldnnudntu2.0 dadnsu/
1a88n5M1135UMs§1U Thai Herbal pharmacopoeia (2016)
6.1.2  MswspuRIngerlauessiiogn 1 2 vl laun
Sample A fg fegayulnsimeaslasvliawalea dinsernielunalya
(wAUsga 31 1nzaneTas 400 Hadn3u) $1uau 4 uaganausIuAuLEIlUTUTIuL A3
Sample B fegayulnsiimearslasanlunazdrdueuurisunazidonds
USua 1 N3y
fumeunisnisusedsanulnsimzaislasdulusasidusuuisunazden @eing wae
Ay, 2548)
- thdhedsiimzanelasindaiheuazein Rewksiigumgiivies $alus 24

U

- Fadhete ndu ldlurenseae 5 vuin 5x 5 cm.
- thlueuwsil gamgdl 40 - 50°C Uszanas Halua 18
- 1UAATUIAAILAITUN
- nulugananafnuidluiesuiueinia hanldluszesnailifiundy dandi 1
1160819 (Sample A waz Sample B) wanldaslu centrifuge tube uMwwIn
50 Jadansarateniy ethanol USUms 20 $adans UrlUAY 5 w19l LAY activated charcoal
USunas 300 Saanduiilunasliidfulngldin3es vortex mixer LagnIo8I8nIEANENTOIUDS
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a vhdlaiinsedldlussimeuriaseindes TurboVap auuis azanefie 80 % ethanol Mgy
Usums 1 fedans ilunegeumiusunad andrographolide sewnalla TLC mude 6.4

6.1.3 anmzlun1siasginmansdifey andrographolide mewatia TLC lngld
AN11¥M1U Thai Herbal Pharmacopoeia (2016) il

anneildlunisvagay

TLC silica gel 60 F254 vu1m 20 x 10 cm.
Mobile phase Chloroform: absolute ethanol (85:15, v/v)
Injection volume 2 uag 5 lulasans

Detector 254, 366 nm LLaghasvl

6.2 N13AITILNNIETAARY andrographolide Adewmalla TLC/ HPTLCIaadawUas
910 Thai Herbal Pharmacopoeia (2016)
6.2.1 NISWSEUAITALAIBUINTFIU andrographolide fnuTe 6.1.1
6.2.2 MIWIBUABENANTD 6.1.2 lnsvlinvesiieds 8 2 vila laun
Sample A fe firpgnayulnsiimearelasvliaualga dinsenneluwaiya
$1uau 2 uelyanansINfuwdhluFsUina150 fadnsu
Sample B fhegaulnsihmzarslasdnlunazdfusuuiunazidonds
USuau 150 Hadndu
6.2.3 @n17zluUN15AT1ERNNE15d41A7Yy andrographolide Aaemaila HPTLC Tag
AALUasaIn Thai Herbal pharmacopoeia (2016) Fall
- Waswaiia TLC plate ¥in silica gel GF254 \Uu HPTLC plate ¥iln silica
gel 60F254 way TLC plate silica gel 60 F254
- wWawu mobile phase 310 chloroform \Ju dichloromethane
- lfldnn3 derivatization Wesmniadessnonmmeuvteyauuusy TLC/
HPTLC anusainAn Rf ve%ensdfgy andrographolide Tu band vasansunmsg s tasieg9la

anngildlunvegey

TLC plate silica gel 60 F254 vu1m 20 x 10 cm.
HPTLC plate silica gel 60 F254 vu1m 10 x 10 cm.
Injection volume 2 yL

Detector 254 nm
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63 nsaadoutandnvainuaiifiidudnuazianizda (fingerprints) Tuayulwsia
nza18las Arewmaila TLC/ HPTLC S2UAU ion trap mass spectrometer
6.3.1 Mawseufitegnute 6.1.2 wildfodraiies 1 wia lauwn fasgeayulnsii
nanelasuilauatya Insthnseanmelusatgadium 8 wnlya wewsiuiu udniludzin 2
N3y
6.3.2 danmzlunisnmaendnvaliemaia TLC wag HPTLC Tngldan1igmiu Thai
Herbal Pharmacopoeia (2016) #3170 6.1.3
6.3.3 nstudurinansaay andrographolide TneASiwauntuwes feil
- ‘v‘hmssgm silica i TLC plate wag HPTLC plate U384 band finaindu

[

ansdnfgy

-i1ldazarunaeg 80% warm ethanol USunas 1 faddns vortex uag
sonicate WU 5 U7

- ﬁ’llﬂamﬁﬁ%ﬂ%aﬂ mass spectrometer FUA ion trap @Jﬁﬂ‘ﬁ' 409.0, 349.2,

331.0 wag 287.0 m/z (Wang et al,, 2014)

= i % =
M5 1 8N AUNINA@UAILATEY mass spectrometer

Tune Source Trap
Trap Drive 41.2 Rolling on
Octopole RF Amplitude 120.8 Vpp Rolling, Averages 5 cts
Lens 2 77.5 Volt Scan Begin 50 m/z
Capillary Exit -91.7 Volt Scan End 500 m/z
Dry Temp (Set) 300 °C Averages 8 Spectra
Nabulizer (Set) 30.00 psi Max. Accu. Time 200000 ps
Dry Gas (Set) 6.00 I/min (Smart ICC Target 50000
HV Capillary 4050 v ICC on
HV End Plate Offset -500 V
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7 WaN1INNaBN

7.1 HaMsATIAMEISEAeY andrographolide ddawaila TLC Tagldan1izau Thai

Herbal Pharmacopoeia (2016)

Chloroform:ethanol(85:15)

Andrographolide_250262ﬁ'1m}1+‘d%u2602627366 nm.

Solution A_2 uL
Solution A_S5 uL
Solution A5 uL
Solution B_2 uL

Solution B_5 ul
Solution B_5 uL

Ul 1 TLC plate ot 366 uluwins

Solution A fiegaiimzaglasainualya
Solution B #1981991n UL AR LB UL

Chloroform:ethanol(85:15)

3 Andrographolide_Z50262_n‘wrﬁ'1+ds’u260262_254nm.
]
= T L _—

Solution A_2 uL
Solution A_5 ulL
Solution A_S ul]
Solution B_2 uL
Solution B_5 uL
Solution B_5 uL

3UN 2 TLC plate Lilogi 254 wnluiuns
Solution A fegreaflmeatglasanualya
Solution B fagneannluuaganiuauuis

v ¢

NAUATIADUAMNINENTNT uaz TngdunIIeaUNIsUAdnT
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Chloroform:ethanol(85:15)

And rographolide_250262_muﬁ'1 +150260262_uaswm
—_— * —

Solution A_2 uL
Solution A_5 uL
Solution A_5 uL
Solution B_2 uL

Solution B_5 uL
Solution B_5 uL

5Ufi 3 TLC plate Lﬁ'avgﬁuawn

Y

Solution A fegaiimzarglasainualya
Solution B #1981991nlULALANAUB UL

watlasandslalasuansuinsgiu vibildanusaguduladn band Nasdelusumui 1- 4

band Tatluansddsy andrographolide Fwinisimunsanaendnualayulnsihmzanslas
peuwalla TLC U ion trap mass spectrometer

7.2 wamsasivenanealayulnsiimeanslas drewaila TLC $9uiU ion trap mass
spectrometer
Fnsiaunisnisnsivaeuiendnsaimaniifiiudnuasianieda (fingerprints) lu
ayulnsingarelasviaussyluwadga areimnaia TLC/ HPTLC $3uAU ion trap mass
spectrometer Ing3S 7RI WO wan1sWAILT WU n159 plate vila TLC virladngndn

Wesandnsusnladaauninuds HPTLC Aslaaanimuinslismeimatia TLC sauv ion trap
mass spectrometer
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Solution A&B_10ul_366 nm_TLC plate

o N o

ALY AB A

o

5Ufi 4 TLC plate Lﬁa@ﬁ 366 uluns band AaILduansédn Wil 1 uae 2

Y

Solution A fegresfmeatglasanualya
Solution B #9g19anluLazafUO UL

T sy & R e i

G G G G G G s s
Solution A&B_10ul_254nm_TLC plate

_SS—

U7 5 TLC plate Wlogii 254 wiluwns band madnduansddy Ao suvisd 3 uaz 4
Solution A fiegnaimratglasainualea
Solution B $188199 1N UMALA1AUB UL

v ¢
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100% 239  CcHco0
90% N
oo |27 o . PM+HOAC-HJ
~ I N
o 0% \
2 +CH;COOH :
< o0 [M-H,0-H \
c M-H,0-
o % b\:mn -t
e 0% | \ | DLHY
UL I P 270 4
N 1
% \ 3192
10% o I
L. AL L i J A 1
B 10 10 20 20 30 3 40
!!!;am

31]17; 6 Product ion scan and proposed fragmentation pattern of andrographolide (Wang et al.,2014)

[——TIC -Adl WeEn |
Inferes. i MSH{A08.0), 0.2:0.3min #35]
341.0
a0 X289
arz2e
408.2
)
200
2187
100
. L i h J
50 100 150 200 250 300 350 400 450 miz

FUT 7 wan13n5193AR181AT89 mass spectrometer Y84 band fiuntil 1

[=—=T1C A M=a |
Inleres. | MS2{408.0), 0.2-04min #(2-T'

1500

1250 AIR.T

260 3009

1645 1986 I
. T |1 L
&0 100 150 200 250 300 350 400

450 miz

= v v d ° Poal
5UT 8 wan1snsiaindieiades mass spectrometer 484 band fuvsd 2

v ¢
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[— T Al Ea |

iniens. i~ SASZ{408.0), 0.2-04min #(2-5,
800
267
am1
B0 7
a0 2039 3480
2585
200 N 391.1
a TN IL “. | I ill A " L
50 100 150 200 50 300 350 400 450 miz

3UT 9 wan13nTI9iAmieLAIes Mass Spectrometer lu band fiuisil 3

[—TiC Al Mg |

hLElf;" _ S 24090, 0.2-0. Jmin #{E-11
x

a0

oS

408.0
= T

oo

200 25 250 27 300 5 350 375 200 425 miz
3UN 10 nan139 5393003818 mass spectrometer U89 band FAWWUIT 4 WU mass spectrum #1 409.0
(acetic acid adduction) > 349.0, 331.0, 286.9 m/z

mﬂgﬂﬁ 7-9WU41 band $unuedi 1 - 3 e lunsiatadieLA3o9 mass
spectrometer l3Wu mass spectrum 484 andrographolide 7 409.0, 287.0, 331.0 e 349.2
m/z (Wang et. al, 2014) usinuly band fuvivsdi 4 éﬁ’agﬂﬁ 10

7.3 NAN19ATIZAMIUTUIUETSAIAGY andrographolide faegwaiia TLC/ HPTLC lag
fnuUasan Thai Herbal Pharmacopoeia (2016)

dlens1uin dumiiadl 4 Ao andrographolide 3ldvhnnsuiuantie Wewsn band ves

anseuvnded 3 uay 4 Wiaeutu Tnowssuasunsgiumude 6.2.1 uasnisufosnanude

6.2.2 Wawsu mobile phase tioanAduiivresans aude 6.2.3
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JU#1 11 HPTLC plate silica gel 60 Fass 4110 10 x 10 Luflwns 1 254 wiluins
fwnadl 11 8usiumis band w84 andrographolide Tushegafimzanelasanualya
suvisil 2 Wushunds band veseyiusauluiiegns

9IN3U7 11 WU band 71N15HENYE5EAY andrographolide fiuuisil 1 fuans
auiusduluiumed 2 veuiiegrmdnniinisuugnidiuves mobile phase Muve 6.2.3
WAENUIIAT Rf 0981511955714 ke Sample A 31A1 Rf sinariulaiiiy 0.01 (0.45 + 0.01)

[[] stationary phase:

- gl Definitions - Quantitative
=} [ perection - scanner 3 Spectis comparison
= [l 254 nm .

Selectedspentia) || Beleotadl oted bprstin | Corelation |

W[ Spectral Detection - Scanner 7040
=1 [ Evaluation - Quantitative
Calbration .

Substance : Andrographolide (sample)
Track 5 @ oo
Vavelength : 405.6 [ nm ]
Signal 637 [ AU ]

@ Tree... £ e
04044980 00:27:19 Dataction started o 400

rte
04.04-1980 D0:32:36 MO for <Andrographolic
04.01-1980 D0:32:52 MO for <Substance 1= ¢
04.01-1980 D0:32:59 MO for <Substance 1@ 200
04.01-1980 00:33:10 Spectral Detection start

2000 2800 9000 3500 4000 4500 5000 5500 B0O0  [em] 7000

U 12 Spectrum 983151105514 Uag Sample A lag
Wuduwnadudu spectrum 199@15URTHIY

wudvumdu spectrum vas Sample A ((regafingatelasanualea)
INFUN 12 WU spectrum YBIaNIUINTTIU wazmagamilauiu uiYIsingves
spectrum Y83 13dinuwANA1Y aradumsziegedilidiueseyiusdusiuey
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Global peak. table Export ta file | 1

Track | Peak ) _ Area Assigned substance

JUN 13 Area Y09eN3UIATFIU UAg Sample A
suvs?l 110y area vosaIIRTFIU
sumiail 2 10 area 989 Sample A (Fegeilmzanelasnnuauya)

9IN3UN 13 W1 area 299 Sample A fifAunndi Area v04d1511M551U 919Nl

auUSAUTINBYMIY TellUSHIMYeETEAYY andrographolide 11ANTENTHIATEIY

31]1'7; 14 TLC plate silica gel 60 F2ss9u10 20 x 10 Ui 256 uiluans
Track 1 1, 4 wag 9 ApANT3IMIFIU andrographolide

Track  2-3 uag 7-8 fie feeghaihmzanslasannuetsa

Track 7l 5-6 way 10-11 fie fegrnlunazdiduauuia

ANSAIUI WA Rf

JEuENNESIAaIUN

RF =

JruryamYnazateAaeun

1 v ¢

nNAUATIIdUANNMENERT LarTngdunsiesmunsuedn] w1 15 97N 19



Track | Peak Area As==zigned substance

3‘1]17'i 15 Area 909a135d1Agy andrographolide

MUY 1 Area UBIENIUINTFIU andrographolide

MBLaY 2 Area ve3ddgy andrographolide Tu sample A (fegfimganglasanuauya)
WA 3 Area ¥9981A5 andrographolide Tu sample B (fhagsannlulazaidusuwiig)

[

NNTAUIUNIUSUIU andrographolide Tun153tATI8908 HPTLC WuUSHNadansafey

o

andrographolide Tu Sample A wag Sample B il

nsauuUIIIaansaAgylusioens

Uminansungg , Ysnesdwhazane  fuiiiiadaeg
=—— . x Purity U930 U X - o X T -
Yinasdniarane umindegn  fudifinarsinsgiu

dloth TLC plate silica gel 60 Fyse uihpszilagldanizanude 6.2.3 wuin awsouen
a13d1Agy andrographolide Tawudeaiunsly HPTLC plate silica gel 60 Fysq

M1529% 2 U3 andrographolide 91nAM33LAS1Zi68 HPTLC

Sample % (w/w)
Sample A 1 1.786
Sample A 2 1.769
Sample B 1 1.028
Sample B 2 1.040

Sample AL, A2 fig fegnTimzatalasanualya
Solution B1, B2 #39819910 lULALaIA LB UWIAS

NAUATIVEBUANNMNEENT Uaingdunsieaunisuednd w16 90 19



8 djuNan1imaasg

MNTRAIUNITIATIZINIUSINa5d Aty andrographolide Tusimzanslas anlunas
aAuBULA WazvilauTsalulauya InednuUasizain Thai Herbal Pharmacopoeia (2016) lng
\Wasuwiin TLC plate ¥ silica gel 60 GF254 1fu HPTLC plate % silica gel 60 F254 W&
mobile phase 310 chloroform \Hu dichloromethane wazlildn1s derivatization 4l 3a1n
w3esd1ann (TLC visualizer) a131503nA1 Rf 20981541y andrographolide Uuweiu TLC/
HPTLC 16 wan1s@muInudn M1uwnus band 09 andrographolide Tu@aegnefian Rf 1vinfu
band ¥®39d1541M5g1U andrographolide (Rf = 0.45 + 0.01) @u1sauena@Isd1A gy
andrographolide aaﬂmﬂauﬁ’uﬂumjmmmi andrographis e

MULIMI3U Thai Herbal Pharmacopoeia (2016) 58U M3Asgsinig HPLC agsas
i1 andrographolide laitloanin 1.iUasiEud warann1sAuIumlun1s 03AT1¥iee HPTLC
nuUSHa15d1Ay andrographolide Tu Sample A way Sample B laitioenin 1.1Uesi%u 0
waznudn Sample A uaz Sample B fifltudnuiniy wafluutaansddnldvinfu enadae
Uadeainnisw3eundndue nsiiusne) Aureussy nslundadugifimzanslasluwauyad
usseintiTauaranansadestuaatuldssdunils aelivnaasddamn nniogisd
Gulusarddusuwsienlifinvurussy JeahliiAnmsgadoansddale

Fnsiau1iEnsnsiedeuendnuainiwaiifiiudneazanisd (fingerprints) Tu
ayulnsimzarelasylinussglunadga aremaila TLC/ HPTLC S3uAU ion trap mass
spectrometer TngFammLITLES NANSHAL TUT7

1. M3yn plate ¥ila TLC /hlsiendt iWosnndimsuenlddaauninwia HPTLC Jsld
@onimuinalumematia TLC 991U ion trap mass spectrometer

2. msafansg1nnielunadga uaairluiiasizsiaiy TLC a1u35lu Thai Herbal
Pharmacopoeia (2016) k&111n1390 silica i TLC plate USasd band fimainduansdfey
TUazanamie 80% warm ethanol Usuas 1 §addns vortex Wag sonicate W1 5 U9l Wnluan
1LA383 mass spectrometer ¥ila ion trap WU band Aunisil 4 97159 TLC plate 7
254 YNLULNAT @1UNITARTIANY mass spectrum 71 409.0, 349.0, 331.0, 286.9 m/z F3lnaLABs
iU mass spectrum 7 Wang Wagandy )2014 (s (409.0, 349.2, 331.0 287.0 m/z) Faudu
Snwaizian1zves andrographolide sanunsalddsfinmuntuilunsnsrvaeviendnueaily
aulwsihmzanslasld vaununisdeansinnsgu andrographolide A

9  ULEUDMUY
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10 AsAnssuUsENIA
YayoUAMLSILIBNITATNATIvaeUANA I NALAUAFR IR N TRd T unsly

Yauvseanm 2562 Wmihiveaujianis ngunsivaeunmamendnis itemdelunis

UftRulidnSganluded

11 1aNa591989

Thai Herbal pharmacopoeia (2016) Wnzaie (FA-THA-LAI. 103-111

Thai Herbal pharmacopoeia (2016) euaugaimeane (FA-THA-LAI CAPSULES). 112-113

British Pharmacopeia 2018 Volume IVAndrographis Herb IV-62 — [V-64

J AOAC Int. Author manuscript; available in PMC 2009 March 30.

Wang,J., W. Yang, G. Wang, P. Tang and Y. Sai. (2014) Determination of six components of
Andrographis paniculate extract and one major metabolite of andrographolide in
rat plasma by liquid chromatography-tandem mass spectrometry. Journal of
Chromatography B, 951-952, 78-88

Az sWNngLEUlne uvinerdeamauesuns (2510) “fwmranelasduldunia” duduidle 21
AugNey 2562 910 http://www.ttmed.psu.ac.th/blog.php?p=11

difnauansisagudminging (2560) “msldenayulnsmaunueusudag iy’ dudude 21
Aug18U 2562 911 www.lpho.go.th > plugins > download-attachments > includes >
download

Rax¥ntd Fenuut Aawne nssand i Bunsusas gl 2edlng Amnssuans un. adui 57 9
7l 19 Sunau 2508 - funau 2509 Mseuwisnsannanasulnsiimeanelas 24-31
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AMANUIN

= ax = Y] |
AITNN 3 ﬁ?ﬂ'ﬂﬁﬂ'ﬁlﬁiﬂﬂﬁ?@ﬂqﬂ

JUnDU

6.1.1 Sample A 6.1.2 Sample B 6.3 Sample A 6.2.1 Sample A 6.2.2 Sample B
(B1uAUYR) (luwazdnsueuui) (euAUYR) (euAUga) (luuagaduauun)
LONA1T91989 Thai Herbal Pharmacopoeia (2016) ity finutasainThai Herbal Pharmacopoeia (2016)
(in-house method)
hmiindeghs 1%y 2 n3u 150 fiadindy
mMswseudiege | - d1fiegng - dashegayulng | - thdedisayulnsih | - dimegneayulng ~fasrethsanpilnsii
ayulnsimeany | Awearglasdin | veanglasueadga 11 | dmeanslasuauga neanslasdulunasan
lasualga w1 4 Tuuazddu 8 uAlgatNeeIT | 11 4 uAgauINeen HuouLtaunazidun 150
watgatEdean | euuwisumazBen | wausiuiuweiiily | swansanduus findn
HANTINAUUE 1nfu %1 2 n3u hluds 150 fladn3u
hluds 1 n%u

ATENALaLAS
n594

Tddeenslu Centrifuge Tube ufiwwn 50 fadans
- ava1umg 20 mL ethanol WUy 5 undl

- W Activated charcoal Usuias 300 fiadn3u thlunaulidrfulaeldinios Vortex mixer
- NTBIPIUNTEABNTOUUBS 4

ATTELNBLIAG

mufelulnsiau neia3as TurboVap Migaumall 40 sarisalded

n15139919518814

-1 mL of warm ethanol (80%), vortex Wag sonicate 5 W17l

TLC/HPTLC plat

TLC plate
Silica gel 60 Fzsq

TLC plate
Silica gel 60 Fzsq

TLC plate
Silica gel 60 Fzsq

TLC/HPTLC plate
Silica gel 60 Fzsq

Mobile phase

Chloroform: absolute ethanol (85:15, v/v)

Dichloromethane: absolute ethanol (94:6, v/v)

Injection volume

2 uay

5 lulasdng

10 lulpséns

2 lalpsdns

TLC/HPTLC 254 Wlulung 254 Wlulung uay 254 Wlulung
Visualizer 366U ULUATUAZ LAV 366 WIULUAT
Detector
ANSATBNFI081 _ - U plate USLI0 -
neuthlugudusila band 7iasde
a3dALY - azaweg 1 mL of
andrographolide warm 80% ethanol

- Vortex Wag

Sonicate 5 Ul

Mass 409.0, 287.0, 331.0

spectrometer i

ion trap

e 349.2 m/z

NAUATIADUAMNINETNT wazTngdunII8aUNTUAdN
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