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173 03wl ddunanvesasatatzaeles %WaﬁazmaﬁaqlugﬂLL“U‘UGU@@ QOil-in-water
emulsions 8nviagmmaaaunsaria Andrographolide a1ntimzanelas JunouusnveINIINAFEY
nsafia fie afafmzatelesdaeiinig Reflux faedaviazais 50% () Ethanol a1t uss
nageuiie TLC Lilefigaiondnvalvesans Jeasuldinduansvdaioadu desainie R
TndlAeeiy nsneasuneluAanisyin NMR Lﬁaﬁqaﬁt,aﬂé'ﬂmiﬁuaﬂ Andrographolide 10315
119sgIuny Crude I@nafofid1nsefufidiumts 3.5 ppm uay 2.5 ppm ANUNG WY Laztunoy
4AYN8909N1INAADUNITANTNABNITNAFBUYTUIUENS Andrographolide Laeld HPLC-UV Vis

Spectroscopy @3 WaANNITLdUATINI AT R? = 0.9994 figuisaururauiaduiuiae Crude

Andrographolide 16 lngluassi 1 Aadeedi 99.69 lulasniusieliading wazassn 2 Aadeg
7 74.81 lulasnsusiodiadans seN1Aen1svnaeInIsazaiy Carrageenan fu KCl lag K azianly

Y
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AL u gariiennsnaaes Oilin-water emulsion azdunad ndu wazauiudedeadulag
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Tweens0 finduagilsiindunouvinuty ludhmdiu 12 Afan WuideiReatu liuenduan
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Abstract

Andrographis paniculata is a local herb of Thailand. It is used as a treatment for
some symptoms such as sore throat, fever and diarrhea. However, the problem of this herb
is the bitter taste from it. The aim of this study is to determine the factors influencing the
efficiency of nano encapsulation, study the change of Andrographis paniculata %yield and
also to encapsulated Andrographis paniculata by carrageenan nanoparticles to reduce the
bitter taste. The first Andrographis extraction was Reflux using 50% (v/v) Ethanol solvent,
then TLC test to prove its identity and the result can be concluded that it is the same
substance since the R values are similar, the next experiment is to prove the identity of the
Andrographolide using NMR. The first and second times of the standard and Crude are the
same at 3.5 ppm and 2.5 ppm. The last one is the Andrographolide quantity test using HPLC-
UV Vis Spectroscopy to generate a linear equation with R* = 0.9994 which can be used to
calculate the amount of crude andrographolide, in the 1st time the mean was 99.69
Micrograms per milliliter and the second the mean was 74.81. Micrograms per milliliter Next
is an experiment to dissolve Carrageenan with KCl, where K" binds to Carrageenan's anion,
making it a gel-free substance. The solution will become turbid from the increased
concentration. Finally, the oil-in-water emulsion experiment observed color, odor and
homogeneity by comparing the mixture. Andrographolide and without andrographolide It is
likely that the increased amount of Tween80 will produce a sweeter aroma in a 1: 2 ratios
is best, homogeneous. Not separated from each other All results were able to produce oil-

in-water emulsions.

Keyword: Andrographis paniculata, Beverage bitterness, Encapsulation carrageenan
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1.1 anuduawazanuddgyvaslym

=

fimganslanfuivayulnsviosiuvesUszmealunouiodens Tusenidels fassnaalunis
$nwnlsmanansafndrdfiannsoadaldindndu uay driu lutagiuinsiimeaislasan
UslaAvainvatgguiuy Tinezdunsilusazisluduaniiony dhluanuiaiiodudy uadung
mamﬁwf&ﬁaﬁ%ﬁumqﬂﬂaau uaduraussyldunuga gaauns wiethasadaimzaislasuiussy
Tuwndgaifudu ansafndrdnuosimeanslasiduasadafieglungu diterpene lactones Usgnau
lUaae andrographolide, neo-andrographolide, deoxy-andrographolide Wag deoxy-didehydro
andrographolide [1] %dﬁg%%ﬁ’lﬂm“dw%’ﬂwﬂiﬂﬁmLﬁ%ﬁmmmﬁmmmmiamﬁa UTI1191N1515A
win way ussimennsiiuee [2]

] [

fawnandsinayulnsimzatelasaziinslfifensinulsnegraunsvas 1Wuifdn
wazgninluuslanluaaniis usimzanelasdaldymdeduilanluisosvessandfidauwm vie
fuhelslouduen esandaeniivunelng Wullgmseduslaamuiieaiufemieevaaiudu
9 1WU 9IMITLESUINITU I@sfi,uﬁa]ﬁ;ﬂ'uiﬁﬁmiLLﬁ’ﬁQJJWI@EJﬂmwﬁﬂugﬂﬂaﬂﬂfﬁmaﬁmﬁuLmu
Anfunvuidadsazanlunisuilaaunni Widunssuanisuilaaiieguaw dwalviduiifeuodng
snnauvilFidUszneunsvinihAunan e Auawdddunaiagainit 5.5 #uduunlud 2020 [3]
wilosnnansatnniimeanslaniufisarfvn msldansadnadllazaetuinfuiiouilnalagnss
dullsiansnsoudledoymld FsieddiBnsdu fo mavieriuasadaiimeanelasseansilifisanfva
1n8l435n15 nanoencapsulation

Aa

1910 A15#875 nanoencapsulation §35n1sMarnuats Uiy dansadanareviiad
a1u1sagniuvieviula 1y beta-carotene, anthocyanin, caffeine wag andrographolide Wudu
Ing C. Soukoulis kazAmy [4] 1avi1 nanoencapsulation Ingldans carrageenan nluvieviuans
beta-carotene lid1596833n15 magnetic stirring Fldin1snaniduusdfaiidmadoni syl
\An nanoencapsulation Usznavuludae gamad a1 Anmdudy fuvsmdrddmalasnssde
Uszangawlun1svin nanoencapsulation Inewda91nn1s¥ nanoencapsulation axldasavaed
aglugUuuurad oil-in-gel emulsions
Iumu%{]’aﬂfﬁwq'aLﬁuiﬂ‘ﬁmmf’ﬂ%ﬁzwﬂumiﬁiﬂﬂﬁmzawiﬂﬂmamiﬁﬂmi carrageenan
1ievfans andrographolide #2&33n15 nanoencapsulation e luriduaIosAuiddiuna
yosansatniimratalas nsanednUsiifinasoussansaim nanoencapsulation sauluGsdne

nsasuulas %yield vasansanaimzaiglasiguiu



1.2 Inguszasd
12,1 veapsmUsniaansana Andrographolide Tusinzaielas
1.2.2  vienuasarin Andrographolide duduaseangnsbiuselevivesiimzaialasiieanniny

91 Ingle3s Oil-in-water emulsion

1.3 YaULINUITY

1.3.1 afin Andrographolide Tuimzanalas amedvinazaty 50% Ethanol

132 Wgaliendnualansania Andrographolide 998 Thin Layer Chromatography (TLC), NMR
Spectroscopy @z High Performance Liquid Chromatography (HPLC)

133 vieviuansania Andrographolide #7835 Oil-in-water emulsion

1.4 Asefiieatos

Tul a.f. 2019 Wit wazaueg [5] lvinn1sannalsuinsgiu Andrographolide 9niingany
195 flesnnnsuinenmansnisunng nanansdrfyvesiimeatslastaeiinisadadesvinazane
Chloroform, Ethanol uaz Methanol wéninsnuenuazshlsuianslnenisanadngée ethanol 11
a'ﬁﬁ'ﬁ’wﬁ’aﬂﬂmnaﬁué’maﬂé’ﬂwail,l,azmmu%qwéﬁaEJ'“;% IR spectroscopy, mass spectrometry
WU’J’]ﬁﬂ’JW@JU%?EWS‘I@Eﬁ% Ultra-Performance Liquid Chromatography VAU 98.2% Lazwhandns
Tnewafiansazaneldfvnazanefivunzan aruanunsalunisuen andrographolide Tuflmzane
19590n9nn7Y Diterpene Lactones lfog1aianiziaizanaziivsz@nsnmiseas 0.18 uazvngeu
ansanadile fae35n1319 9 Wy Thin Layer Chromatography (TLC) wag NMR Spectroscopy Liu
AU

Vinod wagaug [6] lavinn1smageu TLC Auansana Andrographolide Tuithwmzanslas lagld
Mobile Phase ¥84n15nnaasA ® Chloroform : Methanol (7:1) la® R ¥94d15U 105514
andrographolide fifnwinfu 0.61 way R vesansatafimzaslasianiiu 0.65 Fadelndifesiu
FahAEnnsvegey TLC fuansain Andrographolide WhAaidUssanEamuazainsavnnIsaaes
Ignafitfianela Fmadeuludau3unasneds HPLC-UV Vis Spectroscopy amneuideiiifieados Tu
U A.A. 2015 Sajeeb wazaniy [7] lovin1smaasawuy External Calibration curve §¥1n15maaedds
VPABINILIATET 1ileTiAs1esinUTanas Andrographolide A5N1INAARIABNITUIATUINTFIY
Andrographolide 38y External Calibration curve wagansanadusiegnslunsiiasizs azle
nsmlasunlaunsuveaadas HPLC-UV Vis Spectroscopy

dloldansatn Andrographolide F913ufun1svieuaIsaia Andrographolide Tngiinane

Fnslun1svienu 1w Water-in-oil emulsion wag Oil-in-water emulsion laglud a.a. 2012 Hong



wazAug [8] lANN1InaaaulUSsUTIBUSRIIEIUTENINS tween80 : ethanol Tuaig 1:4 - 4:1 uag
dfudusasdiuvesiommn 1:9 - 9:1 wmansemnadiuiingu Irieglusy Oil-in-water emulsion
f1un13 nenasluasazatefinusie magnetic stirer i 37 ssAwalied lnonadiin @a1u1sadn
YUIAVBIBUNIALA 15.9 uluuns dauadesroanintingey wazau1sanadudisnenielas

AetunITenmunive N svieiuansainn U seasAueInIaaes

a4 v
1.5 ngufiiingdas
1.5.1  msvienuseauuIluiins (Nanoencapsulation)

Nanoencapsulation fie nsinvansanaliiiaiesnwlussauulufiansashansanngi

gruiananliniumnudeinises1ansegn Wieliiumuaia (Stability) vesansiigniniiulisiuly

Y
LiliAnniseen@indu (Oxidation) w3e n1sviujiseileasiasusineendudraliaisimantiy

v a

gemsanmifuilodesilunanlugns wavuntedvindndamidaninasaulideuavsodoamnin

v
a v v

anvladarieiudseansamlunseuiunistimasidngialalutundnauaudenisidegwidey

U7 1.1 Jupeunisiiin Nanoencapsulation n.) n159 Bio polymer §alaidusiiududue

%.) Polymer t3uiinsdusariu a.) inn1s Encapsulation 4.) Nanoencapsulation agi1sauysed [9]



152  asadeainfimzaislas

ayulwsiihmeanelas wie Andrographis paniculata Wuiwayulwsiisawdva luslaauite
nUszasAlumamuiugiinulse Tneflansadadidalungy diterpene lactone fisawAvu 1y
14-deoxy-11-oxo-andrographolide,14-deoxy-11,12-didehydroandrographolide,  1d4-deoxy -
andrographolide, andrographolide  wazansadnfilifsasfiuy Wy  neoandrographolide,
homoandrographolide, andrographosterol, andrographone, andrographane Judu Medns
Tnssadrslananavosansaing o uansiasuil 1.2 leasadamadifuasadadidqrdlunsnsedu

%

piifuiu Josdunsifnwanuzse dredsuaunalunsneenlanlussuuluaioulain wazsnwiennis

Y

¥
a IS

Anplunadumelaanlsaldnia [10]

n.) .)

fA.) 3.

U7 1.2 Tassaamaniivesansaiasing 4 anasulnsihmzaelas
f.) 14-deoxyandrographolide %.) Andrographolide
A.) 14-deoxy-11-oxoandrographolide 3.) 14-deoxy-11,12-didehydroandrographolide



e Esanam1e 9 Nanunsaanalaanayulnsiinaielas a1saia Andrographolide
Ao arsanafnaulaluaul wszsdudiuiiliauunvesimzaislasddlgninisertiosnwilsn
vionderdafiliiinainnsiiole ussvmieinislsania waz UsIMNEINSAUAD Lazreuasann

Andrographolide lngtayainnigvesansarin Andrographolide wanslumad 1.1

M13197 1.1 Yayaduwizvasanseain Andrographolide

%a IUPAC 2(5H)-Furanone, 3-[2-[(1R,4aS,5R,6R,8aS)-decahydro-6-
hydroxy-5-(hydroxymethyl)-5,8a-dimethyl-2-methylene-1-
naphthalenyl] ethyl]- (9Cl, ACI)

gasluana CaoH3004

Waluana 334.45 g/mol

AVRDUMAY 170-172 °C

0L50n 509.5 °C

AU 1.15 g/cm’

ANYUENNIEIN Dundndeun induquinilousiuiimzatelas nauidnlddans
NANIOU

Anuaunsaazarsludvinazate | azanelalumethanol ethanol wag chloroform

153 adaturiaunduluui (Oil-in-water emulsion)

=

ddatuydaundiuluii (Oil-in-water emulsion, O/W) Hundiuluignianielu uasunduly
AIANIEUDN L1 WIuL (milk) Todeng w3eIsnegeudiatulssinvilae aunsavilnieanalame
n1seany da1n15daluda (electrical conductivity) g9n91 waulaiudvidnfiazateun (water

soluble dye)

'gﬂﬁ 1.3 Qil-in-water emulsion (O/W emulsion) [11]



nalnn1sLindadu

Y 1

o msvlvwesuaanda nszareunenruindng Froiiuiuiinaduiasswinwennas 2
il @a1unsavildsienisld wsina Wy nsway (mixing) feLe3oeway (mixer) N1580113
Tud (homogenization) #281A3 09g8ludlug (homogenizer) 1A3 osunABaaBEd (colloid
mill)

o milisatunta Wisldliuonduilediald fensanusidiiivesvounaintaosdiu
Ingn1sifinansdiadlniess (emulsifier)

AsklPIflvaBiatuy

nshinsinvesdlaty 813inINN1TTIUIIUY (coalescence) visan1sdunay ( flocculation)
vaaigmiangly Janvmunanvaiedsenis wu Tuthuy (milk) Anuseu vhanelaulusAuiiviey

nnenielu inlikentuasy (cream)

a o a

diadluleas (emulsifier) Aoa1s7tTanksImala (surface tension) YBIUBLLVAT tALYE

Uosiuddadulilivendudu sduluanavesdiadlviess dvisdruniveui (hydrophilic) uwasdiudn

[%
o

lalsautin (hydrophobic) Tngagwudiunveuind vt wagwudunldveudnd iy imdu

Aawiudruiduignianieluld dregravesddadlniens Aldlusinis wu welundwelss

9

(monoglyceride) landiwelse (diglyceride) Woalwain (phospholipid) U 1a@iiu (lecithin)

Hydrophobic

Hydrophilic

n.)

Hydrophilic head

Hydrophobic

9.)



f.)

U7 1.4 n) Wulassadramaaiives Phospholipid Fududegnsluianaves Emulsifier

&

%.) #9819079 Cell Hydrophobic tail way Hydrophilic Head A.) feag1enisiin Emulsifier Tu

Oil-in-water emulsion Hydrophobic tail Wzdousouasitlivouii [11]

154  @158aL59A9H) (Surfactant)

@138AL3979 (Surfactant) 1130 surface active agent %130 amphiphile #ie ansfidlaana
viselooaudwsznoudag 2 du Ae andiildaviediuitveuth (hydrophilic) uavduitlslidh vie
dwiilvouth (hydrophobic) davis 2 dhuiifesaunafuhlignaeduiituiniessuinsiiuinves
YOILYA? ﬁﬂﬁmmL%u%uﬁﬁuﬁaq@mf']mmLsgﬁu%’umasluﬁasuaqsummmLLazLLiaﬁaﬁaamm

a3 surfactant 1éuA Tweens0 (Polysorbate 80) Aldlunisvaaesil fsguil 1.5

gﬂﬁ 1.5 IAs9as19maaivad Tweens0 [12]



M13197 1.2 Yayadunwizvas Tween80

%o IUPAC Polyoxyethylene (20) sorbitan monooleate

gasluana CoaH12402

walana 1310 g/mol

AL >100 °C

ANURUILUY 1.102 g/cm’

ANVUENNAYAN Huvesnardidessiiu fndumiuansd

Anannsaazanglusinaraty | avaelaly ethanol, cottonseed oil, corn oil, ethyl
acetate, methanol Llag toluene

ndeyaniueausavilinfaussleviiinininaglisuduaiesnuimzaiglasiiamnse
anansnilgnsvule A vievinans Andrographolide ¢ie Carrageenan lnglvilasesauegluzuvas Oil-

in-water emulsion AazlALATRIRNNUSINALADE1INDT



unl 2
N1INAADN
2.1 \n3asilanazgunsnl
Evaporator
Nuclear Magnetic Resonance Spectrometer (NMR)
HPLC-UV Vis spectroscopy
Ultrasonic Homogenizer
2.2 @Al
a13anm Andrographolide
50% v/v Ethanol
d131191997U Andrographolide
ansildlunsmageu TLC
Methanol
Chloroform
ansiildlun1svh encapsulation
Kappa-Carrageenan
Tween80
Coconut Oil
Ethanol

Deion Water
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2.3 35015910899
1 <) 1 A v .
NNINAABILUIBNLUUADIEIU AD NITNAABIUANTANA Andrographolide NI INZaY
lasipyNN IR UM 8ar8Ia15aAA Andrographolide Mianusadineanula Laz n1svaaes
Nanoencapsulation @15an Andrographolide filaarntunauwsn feans Carrageenan ¥iIA1s
NAFDUNI08aZUDIa15anA Andrographolide ﬁgﬂ Nanoencapsulation A18@15 Carrageenan lu

TUnOUgANY

2.3.1 n15dia Andrographolide

Tun1smAass 9zv1n15anina1s Andrographolide 91nNsfInzatslasdiuau 200 N5U Qe
3313 Reflux S1uruERIASsdondsnsMAaes Ima?‘%ﬂﬁmaamamé’qgﬂﬁ 2.1 Lagyinn1snnaes
HmundausiSLaua U naaIns 91t snageUasatngaE3s Thin Layer Chromatography

(TLC) uagmSevazvesansann Andrographolide fi@unsaaineenuilaainnisnaassyivassnss

A5dne

JUT 2.1 35n15naaeanansann Andrographolide 9nwaimezanelas
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2.3.2 nsnadaunay TLC
13971 TLC Buseniswieuwnuiidigniafinadovey lagld Zinc sulphide Faduansisos
wasafpuuuwivegiitieuu vinlndunadunisvesansiaglduas UV azain wseuansdiegialn

aglusuvetarsazaefdanududulseann 1% watuauuy TLC Tivnsainuatgaiuansduun

saa o o v v o

Uszanad 0.5 wufwns wartluguadludninesiddvhazaneldliifeadndeslagliissdusdavia
avanogeluiAuszAuiiufuansdiogns uansdaguil 22 Avihazaneildluigniadeudl fe
Methanol uag Chloroform Tugnsiau 1:12 assdunasesidonuosinyinazalsdud usuuuyes
Wiy TLC veUszanay 0.5 lwufuns Juleunueen Uamenszanuiinilveglussuuln wazldsivae
Fns08 solvent front 13 i eldlun1sAuaaAn R, ( Retention factor ) ¥89a15 A Revesansidu
Sandwsgninszemsiansedeufinnnaaizusiu Tudiuwmisanying

Aluminum
foll

Rubber 1 i
band

Paper wick

Mate

Beaker

Solvent

J

JUN 2.2 M3nausu TLC Awduansuaiasiudnines

2.3.3  A1snadaunie NMR

n1sigadiendnualues Andrographolide 90 "H NMR Spectrum DMSO-D, 400 MHz 210
N5UIAN5UI95§1U Andrographolide wararglu DMSO-Dg wazansann Andrographolide lalagane

Ty DMSO M9uun9iin15NI99MI8NTLAIENTINTsILIn 0.45 Tuasau wazinluasas NMR

Y

2.3.4 MsNAdaUA2Y HPLC-UV Vis Spectroscopy

nswn3en Stock 1000 ppm lngn1599a1511m 351U Andrographolide 100 fiadn$u agane

= =

Ty Methanol 100 faddn5 9INN15LA81WNBLATENYIAMULUTUVBIATUINTFIUAL 140, 120,

a

100, 60, 40 waz 20 lulasnSumaliadans Imaﬂimé’aaﬂizmwmmﬁﬁgmum 0.45 lumsau
Heuluveandes HPLC Ao dowilngld38n1s Reverse phase HPLC ffu Column : Eclipse
XDB Cig 5 lulAsiums 4.6 x 150 fadiunsidu Stationary phase wawil Mobile phase A Methanol

wazd lugns1diu 65:35 lngld Flow rate 1.0 Iaddnsdowni Meamgiivesasadlugmumgivies lu
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wiagn3an 19 20 lulasdns Tlun1siasent gavine Detector Aa UV Vis Spectroscopy A1uen?

AAUMWINAY 223 ULULIAS

[y

n13inU3unnansania Andrographolide Tudiaagng agldigiuAeniuansuInsgu watunis

a Py

anazld 50 lulasnSusafiadans LeATILiANUILTUYRIENSA10819lAa1n Calibration Curve
IINANTUINTFIUN 6 AUTUTY
2.3.5 n151@38U carrageenan

N5W3EUENT carrageenan NANULTNTY 1AEITNINARBILAAIRITUTN 2.3 nAdaUMENITAINA

154

A 4

W3guansarane KCl
ALY 0.5%, 1.0%, 1.5%

a aa

Tusararnivund3unns 100 dadans

#9815 kappa-carrageenan 1 N3 Tdh milli-Q 100 faddns
asludnnasauin 250 Jadans wasastudninasiieniu

—— b 1 0.50¢ Tianufeudninesiigaumail 90 asm
WA KCL Adesidudu 0.5%

asltludninesifendiu

waldea wazil1 magnetic stirring
Tdasludninesifiendu

AsUYNAMIIdURIUs
0.5%, 1.0%, 1.5%

Carrageenan

U7 2.3 N151W38UaNT carrageenan

23.6  mMawssuasanaimgatelasiviedlusy oil-in-water emulsion
n19m3suansdesdusenauiiog e wilsansada Andrographolide, Ethanol, Tween80,
Coconut oil kag Deion water (DI water) 331515 u91nn15HENETS Ethanol AU Tweens0 Ty
gn31dU 4:1, 3:1, 2:1 uay 1:1 azawansana Andrographolide 0.05 g Thudodetu antdudu
Coconut oil fu DI Water Tusnsndu 1:9 mnduthludiades Ultrasonic Homogenizer tutan

2 U
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2.4 33n15AUN

2.4.1  n15%IA1 %yield
NAI9INNIIVINNABDANRAATS Andrographolide 910091 1Mza181959UATUADIATY AxABIVIN
NIVAdUNISeEaruesasana Andrographolide Mignunsnanneenunla Wieisen1n %Yield oy

anunsaAuIulanuaNn1sa 2.1
Extracted mass

%Yield = X 100%
Dry mass
(2.1)
Extracted mass Ch) Andrographolide crude
Dry mass Ao wevmzatelasdiuau 200 nsu

2.4.2  n15AIA1 Reva9 TLC

wd9a1nanmans Andrographolide ausanuudu Crude ihasaimunazaiglu Chloroform
WAz Spotting @1589UUKAY TLC WiaNa5uI95§11 Andrographolide wiiaagnaaaulnansnanauila

fifn Ry lnalAesiu Asgun 2.4 annnisdanamenisdetin UV ieliiugandalndifsariu
spotting

~ Solvent front

1A

ANNESLAADUND

o))y
®

Spotting

Solvent front R ANIYINNNSTALEURINLEY TLC

SUN 2.4 fregawiu TLC Tunisnnaes



243  AsuiUanaves NMR

KNI NASBd NMR LLamﬂugUmeaaﬂ'wmmLsﬁmsﬁ’umaaé’mmﬁi’ﬂlﬁ WiguAuLAazA
chemical shift ﬁfsasméfqgﬂﬁ' 2.5 MINAITHIDYNUAAIAYY1UNTIAU chemical shift Ya3a13
WINIFIU gAEIIegivasunsg I duasiadviafeaiu
244  nTIeTIEAUTUNMY89 Andrographolide 21n HPLC-UV Vis Spectroscopy

HARINLA3OI HPLC-UV Vis Spectroscopy andlugukuuues Chromatogram ﬁqgﬂﬁ 2.6
Tnsamzfinfiduvesans Andrographolide §f Calibration curve Wunsiumaududuvosans

foeele

2021-02-05-Csu-StdAndro

r0.12
r0.11
r0.10
r0.09
r0.08
r0.07
r0.06
r0.05
r0.04
r0.03
r0.02
| ool L

r0.00

-0.01

T T T T T T T T T T T T T T T
6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 0.5
f1 (ppm)

2.5 feage "H NMR anasuvesansuinsgiu Andrographolide

@aN
=



€al

U

=
7

Y 1

2.6 79Y

2 Chromatogram NP5 HPLC

15
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uni 3
NAN1SNAADILALBAUIIENANISNAADY

3.1. NavINn1sananIneanelas

A1NN1TNAAIANAASINNH 1NEa18lasa I8 50% Ethanol 35115 Reflux 1 917 3 Tula

Andrographolide anwugansiudaidu Adaft 1 %Yield = 19.78 % A%ail 2 %Yield = 2.77 %

JUN 3.1 asafnanimezanglasasan 1

UM 3.2 ansannanimeganglasnsan 2
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3.2. Han1Inagauan TLC

INNINAFBUEATS A ARaI5UIA55 U Andrographolide B Aa Crude Andrographolide A3 1
uag C Ao Crude Andrographolide A53%1 2 wazdan R, IndlAssiu A=0.40 B=0.38 way C=0.40 ¢
U7 3.3 daiudsagulainluansvliafeniu wsnzg TLC nageuarstaenslddunaimenliuazdad

A1 R figauladnlu Crude fia1s Andrographolide agasamnumguf] druansdunusnguinsluans

lungu Diterpene Lactone 1uiigdfiu Andrographolide 1y 14-deoxyandrographolide

sU7 3.3 degnama TLC o9 Andrographolide

3.3.0an19NneEauxN NMR

MngURaNITAaey faguil 3.4 Wuansunmsgiu Andrographolide Bsansfilddinisuidiouain
naeailiazondwinldifiafiintuunn donduiia Noise Gan1snaaeuiildliaulaiin Noise 7
Aadu sy naneaeuiaulafiaiiinluves Andrographolide uagsunisvasvyHarddu OH
Antulusumis 1.0-5.0 ppm waglaefiandniiiatunsaiumumta 3.5 ppm waz 2.5 ppm Asaifu

#AYe3 Crude Andrographolide é’fﬁgﬂ‘ﬁ' 3.5 uay 3.6



2021-02-05-Csu-StdAndro

/

J ULLWMK )

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

U7 3.4 833175514 'H NMR Andrographolide

2021-02-05-Csu-Androl

DR G VORI P

r0.12

r0.11

r0.10

r0.09

r0.08

r0.07

r0.06

r0.05

r0.04

r0.03

r0.02

r0.01

r0.00

r-0.01

r0.14

r0.13

r0.12

r0.11

r0.10

0.09

r0.08

r0.07

r0.06

r0.05

r0.04

r0.03

0.02

0.01

0.00

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)

g‘d‘ﬁ 3.5 'H NMR Crude Andrographolide adadt 1

18



2021-02-05-Csu-Andro2

Ly

6.5 6.0 5.5 5.0 4.5 4.0 3.5

’E‘U‘ﬁ 3.6 'H NMR Crude Andrographolide adait 2

3.4. #aN159A1ZIUIHAL Andrographolide 31n HPLC-UV Vis Spectroscopy

3.0
f1 (ppm)

2.5

r0.10

r0.09

r0.08

r0.07

r0.06

r0.05

r0.04

r0.03

r0.02

r0.01

r0.00

gﬂ‘ﬁ 3.7 Calibration curve 983815 Andrographolide 911 HPLC-UV Vis Spectroscopy
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PNATINAUUL NMTNAFDUTILELNTOATUIUAMNILTUYBS Andrographolide MLsanaula

TAEAIUINRANNENNT Y = 49.976X-27.591 A1 R? = 0.9994



a15797 3.1 USunauansana Andrographolide

20

n1930 HPLC ASai 1 ASai 2 ASit 3 \de (ug/mL)
Crude ﬂ‘%’jﬂﬁl 1 98.67503 99.94446 100.43719 99.68556
Crude ﬂ%’jﬂ‘ﬁl 2 75.95711 73.22103 75.26101 74.81305

3.5. Han1inagauan Carrageenan

PNNTFANAMIBAIVDIAT Carrageenan NaUAU KCl M@ NANULTLTUAZEUNARINAITNN 3.1

X o
119799 3.2 Wan1989in®an Carrageenan

AMULTUTUVD9 KCL 0.5% 1.0% 1.5%
SNYzUDIENT avazarsla ansazanayu arvazarela
Wudeaa Tiduilaa Taiduilaa

Y 1

€afl

3.6. HAN1901523d3U Oil-in-water emulsions

U7l 3.8 @198 carrageenan NHNSNaN KCL

?\]'1ﬂﬂ’]i%@ﬁ@‘Uﬁ’]iiﬁj@qliuzU‘UBQ Oil-in-water emulsion 9¥NA@DUIINAITN NAUENT

Andrographolide U3guifisuivarsilings Andrographolide tadanaanuduiiodsaiu wag

a A Y & dy a [y
NAUVBIANTNNALLY U ULUBLAYINY




o
Y

giﬁ?i 3.9 vu

A15199% 3.3 Wan1sawne Oil-in-water emulsion

MOUNTLULATDY Ultrasonic Homogenizer

21

ANWUSVDIANS 1:4 1:3 1:2 1:1
[~ .:QAJ = [ I -:’4’ a [ [~ dy = [ 1 & dy = [}
. WuluaLlngIN WULUBLAYINY WuluaLlngIN Tdwdameiu
1 . . . .
1Inau EtOH wW1n | Unau Tween80 1A | UnNau Tween80 Nang | 4nau Tween80 UdY
AndrographOUde A a 2 AN a 2 A a <& A a <
, UNAULALULVEY UNAUMHULVEN UNAUALULVE UNAUNANULVE
NAUDE
U <@ ¥ <@ % <@ % < v
LNUDY LNUDY LWNUDY LANUDY
aidl WWuilatfendu Wulatmeniu WWudlatfendu Tidudemedu
Andrographolide | 3ndu EtOH 110 | 3indAu Tween80 11 | Indu Tween80 nad | finau Tween80 e

NALDY
u

TaifinAundiuen

TifinAumdiuen

TifnAundiuen

TaifnAuniiuen




P
U

U7 3.10 79819 Oil-in-water emulsion 717l Andrographolide GHE]

Uil 3.11

Y

g

8814 Oil-in-water emulsion 7l Andrographolide AGHGH

22



23

uni 4

a3Unan1Inaasg

Tusudseinuiniswieuatniimeanslassaeisnis Reflux 3 Yu Ineld 50%Ethanol 2z
danald 9% Yield lunsatansausnunnis 19.78 % dqundeiians %Yield = 2.77 % Hosasin
\fiosan Ethanol #ldlunisafaduivifussdusznou Tuns Reflux Aemsfitnlevuayleves
Ethanol afneenunainveuds Aonsiimeanslas suiulunsatngrasiilidszansamlunisara
anaIn Y % Yield wazuenaniudeinnsld Ethanol s1lunisarin isanusunamendeainnisndu
feA3es Evaporator d@wal %vield Tosaann o anfinsasidu

MU madeudag TLC Wiofigatiiendnuaivesans lneviinsmageusionisazanyans
UIM5gIULAEaI5anm Crude Andrographolide s a8 Chloroform 21 unAaey Methanol :
Chloroform Tug'nsnaau 112 azlanadws mgqmmmgm Andrographolide Lg% Crude
Andrographolide a$sil 1 uazadsil 2 uasiien R, IndiAesiu fufufsagldinduamseiaifoitu

nManaaousioluAen1sin NMR Lilofigatiiendnuaives Andrographolide vosansaAsgL
U Crude ndait 1 wavadsil 2 SAnseiu eniedes NMR feruansua 'H NMR fiafiuannss
FUR A AT uRTITUR LML 3.5 ppm wag 2.5 ppm Ay FJemaadiendnwallad1 Crude
Andrographolide Wulunuansuinnsgiu deegasenmmaud Tnonsld NMR [Huisangadldlag
Funmanfieiitusumladioatldiae

n1snageauUuIae Andrographolide tagld HPLC-UV Vis Spectroscopy a¢11a1511a557u
11419 Calibration curve fiaudududaroluil 140, 120, 100, 60, 40 waz 20 lulasnsuse
faddns aunsaasisaunisidunsila Ae Y = 49.976X-27.591 fA1 R? = 0.9994 @1150AUIN
131101 Crude Andrographolide éndsil 1 Tnsiadeegfivszanm 99.68556 lulasnsurefinddns
adail 2 Tnsiadveyiivszann 74.81305 lulasniusedadang iueududuiivensulfidosan
UTunalazane Crude 0.5 ndulu 10 Jaddns

91NN15NAADIaLany Carrageenan WaNAU KCL 0.5% 1.0% wag 1.5% 1ANan1Td9Ln#
SnwrY89a1T Carrageenan WaNAU 0.5%KCl azlliansavanyla Hudloea seun Carrageenan Wl
fU 1.0%KC axfiansavatsgu lifuideiaa uazanine Carrageenan waufu 1.5%KCl ag
arsavansla lidudena Weswin K andnludusussqauves Carrageenan vinlwanslaifuiile
WA asavaneaziinuuanaududuiiiiudy

nmnasosasranliedluzuves Oil-in-water emulsion awdaunnd nau uazarunfuile
denfulpelSeuiisuainnisiinauans Andrographolide wazlinauans Andrographolide a%lda

a1uil Tweens0:Ethanol Tusnsndu 1:4 8 1:1 finay Andrographolide tduiilowiieadu fndu
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Ethanol 110 find wmsiwdeadnos luduitlinay Andrographolide \Juiilowiieadu findu
Ethanol 110 luifindumfiuden sadudrwiifindunduden wasuurliudnsdrunes Ethanol 1n
vilindulaaduunweynii druiiesainsnsndan Ethanol anas virlilénay Tweenso Fnty 1u
wislounaumenvny antusendnilliifindy diunauves Tweenso fu Ethanol enaazdnali
dfungnd il Fatty acid nsvanenautuan dausnsdiuaug Tweens0:Ethanol Tudastdau 1:2
dudasdnfimngavan ilosndnsdn Tweenso fiudu vinlsldndunewvmnusufioaty
d7u Tweens0:Ethanol Tusnsnaqu 1:1 ldhiduidoieatu sanmsfisnsidruitldls vinlildiAn
Oil-in-water emulsion wurltiuvesansifulunusnsiaiu Tweenso avsinliindunenduun was
Snsndaufiomnzaniianfo snsdn 12 we Wudedisatu ldusndusudledaisl fifunann

o
Y

MNINAUNDUNIIU NAU Tween80 NaN 9



[10]

[11]

[12]
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Method C:\HPCHEM\1\METHODS\ANDRO-1.M

Feruric Acid
Calib. Data Modified : 4/1/2021

Calculate : External
Based on : Peak Area

Rel. Reference Window : 15.000 % 3

Abs. Reference Window : 0.000 min 3§

Rel. Non-ref. Window : 15.000 %

Abs. Non-ref. Window : 0.000 min

Multiplier : . 1.0000

Dilution : 1.0000

Sample Amount H » 0.00000

Use Multiplier & Dilution Factor with I

Uncalibrated Peaks : not repor

Partial Calibration : Yes, ident3 d peaks are recalibrated
Correct All Ret. Times: No, only £g dentified peaks
Curve Type : Linear

Origin : Ignored

Weight H Equal

Recalibration Settings:
Average Response : Average a
Average Retention Time: Floating

ibrations
ge New 75%

Calibration Report Options
Printout of recalibrations within aj
Calibration Table after Recalilb
Normal Report after Recalibratig
If the sequence is done with bracketing
Results of first cycle (ending @reVvious bracket)

b1

Signal 1: DAD1 A, Sig=223,4 Ref=360,100

RetTime vl Amount
[min] Sig [ug/ml]

2.429 1

1 20.00000 941. .1 andrographolide
2 40.00000 1956.
3 60.00000 2987.
4 100.00000 5064.
6 140.00000 6502.

] 4 49.97567
4000 -27.59128

] 3 Amount [ug/ml]
3000 Area

- N
Qo Q
Q (]
(o] o
ETE FEETE ERw
-
\\\Qi

>
n
k]
a
2
2>



Data File C:\HPCHEM\1\DATA\310321\ANDRO216.D »

Sample Name: Std.20

Injection Date : 3/31/2021 5:19:55 PM 17 -
Sample Name + Std.20 Location : Vial 1
Acg. Operator : bussaba , Inj : 1
. Inj Volume : 20 pl
Acg. Method : C:\HPCHEM\ 1\METHODS\ANDROGRA .M
Last changed 3/31/2021 5:17:48 PM by bussaba
(modified after loading)
Analysis Method : C:\HPCHEM\1\METHODS\ANDRO-1.M
Last changed : 4/1/2021 1:54:41 PM by bussaba
(modified after loading)
DAD1 A, Sig=223,4 Ref=360,100 (310321\ANDR0O216.D)
mAU |
400
4
300 o
1 2
2
|
l B
200 &
I @
) 3
_ N
100 -]
4
1
0 T -
: ; e ———— : . . . r ——— -
0 2 4 6 8 miry
External Standard Report
Sorted By : Signal
Calib. Data Modified : 4/1/2021 1:54:41 PM
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=223,4 Ref=360,100
RetTime Type Area &mt/Area Amount Grp  Name
[min] [maU*s] [ug/ml]
2.449 BBA 941.72070 2.05960e-2 19.39568 andrographolide
Totals 19.39568

Results obtained with enhanced integrator!

*x% End of Report ***



Data File C:\HPCHEM\1\DATA\31032 1\AND’R‘O»2=17 D

Sample Name: Std.40

=================="=f;#="==';===‘_'-.ﬁ====ﬁéﬂf§¥3ﬁ’¥§é§ﬁ:ﬁ(ﬁ§ﬁ?‘=ﬁg-—
Injection Date : 3/31/2021 5:32:16 PM : i
Sample Name Std.40 .. ¢ Vial 2
Acg. Operator : bussaba R H 1
N _-In) Volume : 20 pul
Acg. Method : C:\HPCHEM\1\METHODUS\ANE M
Last changed 3/31/2021 5:30:08 1 Y ok
(modified after loading) =
Analysis Method : C:\HPCHEM\1\METHODS\ANDRO=1.M
Last changed 4/1/2021 1:54:41 PM by bussaba
} (modified after loading)
DAD1 A, Sig=223,4 Ref=360,100 (310321\ANDRO217.D)
mAU |
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0 2 4 6 8 min
External Standard Report
Sorted By : Signal
Calib. Data Modified 4/1/2021 1:54:41 PM
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, $ig=223,4 Ref=360,100
RetTime Type Area Amt /Area Amount Grp Name
[min] [mAU*s] [ug/mll
2.449 BBA 1956.35522 2.02919%e-2 39.69824 andrographolide
Totals 39.69824

Results obtained with enhanced integrator!

*+% End of Report **%*



Data File C:\HPCHEM\1\DATA\310321\ANDRO218.D

Sample Name: Std.60

Injection Date : 3/31/2021 5:44:37 PM Seq:“Line : 19
Sample Name : sStd.eéo0 Location : Vial 3
Acg. Operator : bussaba : 1
Inj Volume : 20 ul
Acg. Method : C:\HPCHEM\1\METHODS\ANDROGRA .M
Last changed : 3/31/2021 5:42:28 PM by bussaba
: (modified after loading)
Analysis Method : C:\HPCHEM\1\METHODS\ANDRO-1.M
Last changed : 4/1/2021 1:56:54 PM by bussaba
(modified after loading)
DAD1 A, Sig=223,4 Ref=360,100 (310321\ANDR0218.D)
mAU ]
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External Standard Report
===::==================;===========:-"..==================_================
sorted By : : Signal
Calib. Data Modified 4/1/2021 1:54:41 PM
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=223,4 Ref=360,100
RetTime Type Area Amt /Area Amount Grp
[min] [mAU*s] [ug/ml]
2.442 BBA 2987.78467 2.01945e-2 60.33688 andrographolide

Totals : 60.33688

Results obtained with enhanced integrator!

*** End of Report ***



Data File C:\HPCHEM\1\DATA\310321\ANDRO219.D ~ Sample Name: Std.100

Injection Date : 3/31/2021 5:56:58 PM , Seq...-Line : 20

Sample Name 7 8td.100 SRR Location : Vvial 4

Acg. Operator i bussaba Inj : i
Inj Volume : 20 ul

Acg. Method : C:\HPCHEM\1\METHODS\ANDROGRA .M

Last changed : 3/31/2021 5:54:49 PM by bussaba

(modified after loading)
Analysis Method : C:\HPCHEM\1\METHODS\ANDRO-1.M
Last changed : 4/1/2021 1:56:54 PM by bussaba

(modified after loading)

DAD1 A, Sig=223,4 Ref=360,100 (310321\ANDRO219.D)
mAU | 3
i ©
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: . : ; . . : T : . . T : . ; y ; . .
0 2 4 6 8 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 4/1/2021 1:54:41 PM
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, S1g=223,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name

[min] . [mAU*s] [ug/mll]
" .437'EA  '5064.61035 2.01187e-2 101.89361  andrographolide
Totals : 101.89361

Results obtained with enhanced integrator!

#*%#% Bnd of Report ***



Data File C:\HPCHEM\1\DATA\310321\ANDRO221.D ' =

Sample Name: Std.140

Injection Date : 3/31/2021 6:21:39 PM Seq. Line : 22
Sample Name : 8td.140 Location : Vial 6
Acg. Operator bussaba : 1
Inj Volume : 20 ul
Acg. Method C:\BPCHEM\1\METHODS \ ANDROGRA .M
Last changed 3/31/2021 6:19:31 PM by bussaba
(modified after loading)
Analysis Method : C:\HPCHEM\1\METHODS\ANDRO-1.M
Last changed 4/1/2021 1:57:23 PM by bussaba
(modified after loading)
DAD1 A, Sig=223,4 Ref=360,100 (310321\ANDRO221.D)
mAUj 8
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0 2 4 6 8 min
External Standard Repoft
Sorted By : Signal
Calib. Data Modified 4/1/2021 1:54:41 PM
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=223,4 Ref=360,100
RetTime Type Area Amt/Area Amount  Grp
[min] [mAU*s] [ug/ml]
2.429 BBA 6902.81494 2.00897e-2 138.67560 andrographolide

Totals 138.67560
Results obtained with enhanced integrator!

x** End of Report ***



Use Multiplier & Dilution Fac

Signal 1: DAD1 A, Sig=223,4 R

RetTime Type Area
[min} [mAU*s]
_______ l______ e ——

2.429 -
Totals :

Results obtained with enhanc
1 Warnings or Errors :

Warning : Calibrated compound

Sample Name: Blank
Injection Date 13/31/2021 6:
Sample Name-. " : Blank '
Acq. Operator : . : bussaba
"Acg. Method : C:\HPCHEM\1!
Last changed : 3/31/2021 6
, (modified a
Analysis Method : C:\HPCHEM\1 g
Last changed : 4/1/2021 1 :
(modified a i
DAD1 A, Sig=223,4 Ref=360,100 (31 )
mAU ]
80
601
J
40
20-
o
-20
40
-60]
.80
4400 4 R —
0 8 miny
Sorted By
Calib. Data Modified
Multiplier :
Dilution



" Injectioh Date ~: 3/31/2021 6:46:19 PM .
‘Sample Name = . :-Blank. .. . '
' Acq. Operator - bussaba . :
 Acq. Méthod i C:\HPCHEM\1\METHODS\ANDROGRA'}
. Last " changed : 3/31/2021 6:44:12 PM by bugsabs

, (modified after loading)
Analysis Method : C:\HPCHEM\1\METHODS\ANDRO-1:iM,
Last changed : 4/1/2021 1:57:52 PM by bussab;
: (modified after loading). . = P o
DADT A, Sig=223,4 Ref=360,100 (310321\ANDRO223.D) T A

mAU ]
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P T P B ST B R BT B
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0 2 , 4 8 8 min

Sorted By :  Signal vy
. Calib. Data Modified : 4/1/2021 1:54:41 PM -
Multiplier ‘ : 1.0000 . -

Dilution , Do 1.0000 :
Use Multiplier & Dilution Factor with ISTDs '

Signal 1: DAD1 A, Sig=223,4 Ref=360,100

RetTime Type Area Amt/Area Amount  Grp

*Name
[min] [mAU*s ] [ug/ml]
SIS REREEE e |
2.429 -
Totals

Results obtained with enhanced integrétof#_
1 Warnings or Errors : L

Warning : Calibrated compound{s) not found.



- Sample Name . :

'-3/31/2021 6:58: 39 PM _
‘Blank .. .o b
bussaba

7inject10nfDéte' ]
“_Acq Operator T

- C \HPCHEM\1\METHODS\ANDROGRA
3/31/2021 6:56:31 PM by bussaba
(modified after loading)
C:\HPCHEM\ 1\METHODS \ ANDRO~- 1. M : o
4/1/2021 1:57:52 PM by bussaba»‘f}v
(modified after loading) ' 3

Acqwaethod‘
Last changed :

Analysis Method
Last. changed

a@pig{ﬂamég;Blénk

DAD1 A, Sig=223,4 Ref=360,100 (31032 \ANDROZ224.D) © .
mAU ] ' oL
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_t

1

[22]
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|

PRSI NN T VOO VOIS Y S ST SN N SN S S NI

PRSI S SIS S WU |

P
[+ ]

8 min

Signal
4/1/2021 1:54:41 PM

Sorted By

Calib. Data Modified
Multiplier 1.0000
Dilution : 1.0000

Use Multiplier' & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=223,4 Ref=360,100

RetTime Type Area - Amt/Area Amount Grp  Name
[min] : [mAU*s] by fug/ml]
_______ T T Tl e T T B I T T pauup
2.429 - - - andrographolide
Totals 0.00000

Results obtained with enhanced 1ntegrator'
1l Warnings or Errors

Warning Calibrated compound(s) not found

s

i



vata rile Ui \AFUHEM\L\UATANILUIZL\ANDROZ40.D Sample Name: Crudel 1

Injection Date : 4/1/2021 11:09:27 AM Seq. Line : 1
Sample Name : Crudel 1 Location : Vial 12
Acg. Operator : bussaba Inj : 1
Inj Volume : 20 nl
" Acq. Method : C:\HPCHEM\1\METHODS\ANDROGRA .M

Last changed ¢ 4/1/2021 8:02:11 AM by bussaba

Analysis Method : C:\HPCHEM\1\METHODS\ANDRO-1.M

Last changed : 4/1/2021 2:11:24 PM by bussaba
(modified after loading)

DAD1 A, Sig=223,4 Ref=360,100 (310321\ANDRO240.D)
mAU | §
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External Standard Report
- Sorted By : Signal
Calib. Data Modified : 4/1/2021 1:54:41 PM
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=223,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name
[min] [MAU*s] [ug/ml]
T2 l4o8 BBA | '4503.75977 2.012236-2  98.67503  andrographolide
Totals : 98.67503

Results obtained with enhanced integrator!

*** FEnd of Report ***



Data File C:\HPCHEM\1\DATA\310321\ANDRQ242.D

Sample Name: Crudel 3

Injection Date : 4/1/2021 11:34:05 AM Seqg. Line 3
Sample Name : Crudel 3 Location : Vial 12
Acq. Operator ¢ bussaba Inj 1
: Inj Volume 20 pl
Acg. Method : C:\HPCHEM\1\METHODS\ANDROGRA.M
Last changed : 4/1/2021 8:02:11 AM by bussaba
Analysis Method : C:\HPCHEM\1\METHODS\ANDRO-1.M
Last changed : 4/1/2021 2:06:25 PM by bussaba
(modified after loading) .
DAD1 A, Sig=223,4 Ref=360,100 (310321\ANDRO242.D)
mAU | i 8
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0 2 4 6 . - 8 min
External Standard Report
Scrted By : Signal g
Calib. Data Modified : 4/1/2021 1:54:41 PM .
Multiplier : 1.0000 » -
Dilution : 1.0000 o S
Use Multiplier & Dilution Factor with ISTDs e
Y
Signal 1: DADl1 A, Sig=223,4 Ref=360,100 .
RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ug/ml]
——————— | === e e e [ e e e e
2.500 BBA 4967.20020 2.01209e-2 99.94446 -andrographolide f» :

Totals : 99.9444¢6

Results obtained with enhanced integrator!

*** End of Report ***



vata flle U \HPCHEM\L1\DATA\31U3Z21\ANDROZ241.D Sample Name: Crudel 2

. o
=
¥

‘Injection Date : 4/1/2021 11:21:46 AM Seqg. Line : 2
Sample Name : Crudel 2 Location : Vial 12
Acqg. Operator : bussaba Inj : 1
: - Inj Volume : 20 pl
Acg. Method : C:\HPCHEM\1\METHODS\ANDROGRA .M
. Last changed : 4/1/2021 8:02:11 AM by bussaba
Analysis Method : C:\HPCHEM\1\METHODS\ANDRO-1.M
Last changed : 4/1/2021 2:06:25 PM by bussaba

(modified after loading)

DAD1 A, Sig=223,4 Ref=360,100 (310321\ANDRO241.D)
AU | )
mau | g
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| ce , Coy , , , e
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External Sfandard Report
Sorted By : ‘ Signal
~Calib. Data Modified : 4/1/2021 1:54:41 PM
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl A, Sig=223,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name

2.500 BBA 4991.82471 2.01203e-2 100.43719 andrographolide
Totals : ©100.43719

Results obtained with enhanced integrator!

*** End of Report ***



vaLa L44T U \LDUOADEMN\L \UALANDLUDZLL \ANUKULE D . U Sample Name: Crude2 1

Injection Date : 4/1/2021 11:46:26 AM Seqg. Line : 4
Sample Name : Crudez 1 Location : Vial 13
Acg. Operator : bussaba Inj : 1
Inj Volume : 20 nul

Acg. Method : C:\HPCHEM\1\METHODS\ANDROGRA.M
Last changed : 4/1/2021 8:02:11 AM by bussaba
Analysis Method : C:\HPCHEM\1\METHODS\ANDRO-1.M

" Last changed : 4/1/2021 2:11:51 PM by bussaba

(modified after loading)

DAD1 A, Sig=223,4 Ref=360,100 (310321\ANDRO243.D)
mAU]
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e ; | , . : . | . : ‘ i ‘ | ' i : | |
0 2 4 6 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 4/1/2021 1:54:41 PM
Multiplier : 1.0000
- Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=223,4 Ref=360, 100
RetTime Type Area Amt/Area Amount Grp Name

[min] [mAU*s] [ug/ml}
------- e el Bl B Bl Bt
2.488 BBA 3768.41626 2.01562e-2 75.95711 andrographolide
Totals : 75.95711

Results obtained with enhanced integrator!

**%* End of Report **x*



A et R e e VLD LI AL \LAALAND LUOZ L \ANDRUZYG 4 . D

Sample Name: Crude2 2

Injection Date : 4/1/2021 11:58:46 AM Seq. Line : 5
Sample Name : Crude2 2 Location : Vial 13
Acg. Operator : bussaba Inj : 1
Inj Volume : 20 nl

Acg. Method : C:\HPCHEM\1\METHODS\ANDROGRA.M

Last changed : 4/1/2021 8:02:11 AM by bussaba

Analysis Method : C:\HPCHEM\1\METHODS\ANDRO-1.M

Last changed : 4/1/2021 2:15:10 PM by bussaba

(modified after loading)

DAD1 A, Sig=223,4 Ref=360,100 (310321N\ANDRO244.D)
mAU ]
3500 |
3000 - 3
j E;%
i 8 =
e
2500 | e
| (VRN o
Yol =2
| | 2
2000 s
1 -
| he]
- " %
1500 .
N i o
\ ©
] <
"...‘ N
1000 3
i 0
i bt 2
J \ FAY <o
500-| N © \ P~
1R , @ 3 @ - / @
i j e - o o N~ s )
0 2t = Ly B A R E L R o S
T i ' | ' 0 1 | ' s 1 [ T ! T A A T
0 2 4 6 8 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 4/1/2021 1:54:41 PM
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=223,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name
[min] [mMAU*s] [ug/ml]

R P | —mm e | = m e |~ mmm s | == | === mm o e

2.483 BBA 3631.67896 2.01618e-2 73.22103 andrographolide
Totals : 73.22103

Results obtained with enhanced integrator!

**% End of Report ***



LGt £ S U \LLL ULl \ L AR LA \D LU DL L \ANURULE D . L . Sample Name: Crude2 3

Injection Date : 4/1/2021 12:11:04 PM Seq. Line : 6
Sample Name : Crude2 3 Location : Vial 13
Acg. Operator : bussaba Inj : 1

Inj Volume : 20 pl
Acqg. Method : C:\HPCHEM\1\METHODS\ANDROGRA.M
Last changed : 4/1/2021 8:02:11 AM by bussaba
Analysis Method : C:\HPCHEM\1\METHODS\ANDRO-1.M
Last changed : 4/1/2021 2:11:51 PM by bussaba

(modified after loading)

DAD1 A, Sig=223,4 Ref=360,100 (310321\ANDRO245.D)
mAU ]
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External Standard Report
Sorted By : Signal
Calib. Data Modified : 4/1/2021 1:54:41 PM
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl1 A, Sig=223,4 Ref=360,100
4RetTime Type Area Amt/Area Amount Grp Name
[min] [MAU*s] [ug/ml] '
2480 A 3133.62817 2.015760-2  75.26101  andrographolide
Totals : 75.26101

Results obtained with enhanced integrator!

*** End of Report ***



	ปกภาษาไทย
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1 บทนำ
	บทที่ 2 การทดลอง
	บทที่ 3 ผลการทดลองและอภิปรายผลการทดลอง
	บทที่ 4 สรุปผลการทดลอง
	รายการอ้างอิง
	ประวัติผู้วิจัย



