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msﬁﬂmszﬁummLfﬁu%uﬁuaammiwangaaLﬁaL'?ja Murashike and Skoog (MS) i
dwaneansiaigiivlauayanuantEunsatunsiueyyadasErewiuLilngazidonly
sefuresos MS TumsmsisnieBeouwduniy waethun fuansefy 4 szdude
MS,1/2MS,1/6MS U@y 1/8MS 9l 3 91 LﬁaﬁuqmﬁizazLaawﬁagu 6 dUn19i 1N
Answrianuausalunsiueygadase lnen1smusina - Total phenolic compounds
Iael® Folin ciocalteu reagent LA18% DPPH radical scavenging assayn1s3tAs1zy ABTS
radical scavenging assayuazilAs1zy Reducing power assay 21NN1SNARDINUINTEAY
aws 1/4MS dmalinmstasadulnvesuiuniluganismeasaasyiivladiian Seanade
MISAlamuUANNGYITAY 28,9 + 7.6 mm Uag AIAINLEINISINISEELYa DAY
wuirilrgeaeiisefuanmsmaass 1/aMs Taedradonsfueyyadassluiinisianme
MU3u1a Total phenolic compounds 11U 1.58 + 0.01mg Gallic acid/g N13MAneYya
DPPHWINAYU 23.36 + 1.61% Wagasn15iAT1z9 Reducing power assay 1.13 + 0.46 %lag
ownIeaes 1/aMs tuliidnadegilunnBmalinssidofieutuommanosgasiun

nsAnwnsesydvlatazauansalunmsiueyyadastluthunnui taunid
msinzidoideluswnssedul 172 M dulimsssyduiaina fiaugaiiv
29.1+5.6mm WaziiUsuu Total phenolic compounds WU 1.79 + 0.01 mg Gallic
acid/g daunsiineyya DPPH dAviniy 83.70+ 2.70% Feiuszavsnmiiian Weifiey

AuyAN1sAaesdY 4 Mmsineidsadeidotaun luewns 1/2 MS Tanumuizauiign

A1EAey: Uun, Wil ansimeideadoie auyadass
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Reserch Title: Effect of culture media in micropropagation on antioxidant activity of
Centella asiatica and Hydrocotyle umbellata
Researcher: Uscharee Ruangdej, Nongnuch Laohavisuti,

Faculty: Agricultural Technology Program: Fisheries Science

Abstract

Effects of vary concentration levels of tissue media, Murashike and Skoog (MS)
on the growth and antioxidant activity of water pennywort (Hydrocotyle umbellata
L.) and Asiatic pennywort (Centella asiatica L.) were studied. The experiment was

compared by four levels of concentration, MS,1/2MS,1/4MS and 1/8MS, with 3

replications. After 6 weeks, the plants sample were analyzed for the antioxidant
activity as Total phenolic compounds by Folin ciocalteu reagent, DPPH radical
scavenging assay, ABTS radical scavenging assay and Reducing power assay. The trial
found that the media level 1/4MS resulted in better srowth of H. umbellate L. than
those in the series of experiments. The average growth in height is 28.9+7.6 mm.
Total phenolic compound was 1.58 + 0.01mg Gallic acid/g, DPPH radical scavenging
was 23.36 + 1.61%, and Reducing power assay was 1.13 + 0.46 %. H. umbellate L.

showed the best on srowth and antioxidant activity when it was cultured in 1/4MS.

Effects on the growth and antioxidant activity of C. asiatica L. showed the
best results in 1/2 MS media level. The average growth in height is 29.1+5.6mm, total
phenolic compound was 1.79 + 0.01 mg Gallic acid/g and DPPH radical scavenging
was 83.70+ 2.70%, which is the best performance when compared with other trials

concentrations. The results showed that 1/2 MS are the most suitable.

Keywords: Centella asiatica, Hydrocotyle umbellate, Culture media, Free radicals
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1.1 USmnmansuszneuilueadinulufiy

3.1 @saranedInggIu Gallic acid dusuni3iAsIz9 Total phenolic
compounds

41 mwgwesiuui (mm) Aimsineidsduesmndsadadogns ms 4
JEAU

42 msmdneysa DPPH (%) vasiiuuia fmeidsdluss fuams Ms Airnaiy

43 m3¥u Reducing power (%) Taauiuni Tizdesdlusefuams Ms 4
A9y

44 Uhinuansiueaniuvesiuiiudlofieuwibu Gallic acid (me was Gallic
acid/ g vosiminuRaiuni)

4.5  ANNgvestiIun(mm) ﬁﬁﬂ’ﬁLWWngﬂﬂumMﬁLW’wLgﬁmLﬁ@L?jaﬁjGﬂ\/\S 4
LA

a6 ewdeiuluiisenlmivestiun lunswnzidssioidonnsesuonmsi
Ay
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1.1 Tuthun Centella asiatica 3nwsuneans

1.2 anwEURLIULAY Hydrocotyle umbellate L.

1:3 Centella asiatica WaglASIASIIVANVD asiatic acid, asiaricoside Way
asiaticoside A ay B

41 HaURITTAUDIIT MS ﬁﬁwa&iammqwaqLLduLLﬁﬂuLLﬁiazﬁﬂmﬁ

4.2 HAYDITLAUDMT MS ABANNaNNTaluNISAIIne LA DPPH  40duIulm

43 NaYDITTAUDINIT MS emnaunsalunisidu Reducing power w8y
A7

44 NavesTTAURIMIS MS seulinaasiiveaveswiuuiieieumiiiu Gallic
acid

as ml,aé“'&mmq\‘i (mm) Yesthuniiiinsmaziassluemng MS sefusieiy

a6 nedesualuvesthun (Centella asiatica) n 7 u

47  Ysmaarsilueasinvestiun (Centellaasiatica) ﬁwangaaiua”mﬁqms MS
fiseduaneg 4 sesu Wefisuwiiu Gallic acid
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QufuaznuIdenglItes

luthuniduayulnsluedoudituluiity 4 Wluuseddnvazluadeiulum o
Weneans Centella asiatica (Linn.) Urban. %amﬂig Asiatic pennywort A
Umbelliferae (nwidl 1 1) luthunluiiddnduiiidilutiundisutaily  uasdidassman
5146]5ﬂmnmﬂmiﬁﬂmmqmﬁ'ﬁﬁwmﬁaﬁummiﬁwﬁm Vi3oansoongnSaeY ﬁﬁagj‘tu’lw
tunwud  Tutaunagliansinalales ( Glycosides) vanevdinilvinasnunmsiiaufazen
90ndedu (Antioxidation) Bsdualinisaneruideiveuyas efoizsne q 209319018
K uenonidfmuiansinalaledildanluthunddmalumstisiaiunisaiisaisnoan
U (Collagen) Midulassasisvesiiy Jagninanlivsslomflunsnseguliunaauusalfis

Tu Frunuaziiuunidoniiu o ssllisnwazaaney

aw# 1.1 Tutaun Centella asiatica PNNMSUNAADS

Wuwid 3o Uauia dnvuening Ieinenmans Hydrocotyle umbellata L. %o
@y Water pennywort T823d  Umbelliferae ufivinflognaned  asusnuiy

g Wulihdengranegg ddwdulranensmauiuiu fideudes fsnuazlusenaiude

v
v a

yneu dnduey geululuitulasuaziuhduwiuudldiuduems WDudndufutvau
Uu (Dudndueiomau vownTeudes visoruiny assnanmealng vesuldudnuns
Dedutaans wndilu unuin wiiwld viesds wasvieads Taduliusesulusislan (A i

1.2) anmsfnwasausznouniaeilvesiuwiy  Hydrocotyle umbellata linn. Ipe



(3]

Wasana (2002) wuth wamsvagaugvmetanmdesiu wiuwfiifnsatndeeneuias
naelsWesuflavimatanmm aunsausnansld 9 vin uasiignilasairdlagodaninig
nenm Ufiseuadl wazvdngunaUnlnsalndfe eswauveniduneussme

Duangkamol et al. (2008) ldvinsAnugusnisiuiteresansafaveuvesthunuasiiu
wiasewe Staphylococcus aureus Inemaaaudiesnitazans 3 vilaldud  1eniou ie
yuea ezt ey lumsataveturestiuniiatadeenioy uar lenuea Axilans
asiatic acid uagluansafaveuluthuniadaseienueanasinenuans asiaticoside 39
Tuensafaveureswiuuilinumsisasngy aguldhasataneiuvesthuniignidnusie
Wo Staphylococcus aureus Tastawzidleadasae asfiiwastuazunnseiulung

#1515 lAsU

Al 1.2 dneaisuoswiueda Hydrocotyle umbellate L.
1317 : http://normar.exteen.com/20090128/entry

ansUsEnauiidadny

1. thunuseneudheansadyvatgogissieiu danilugjaziduansiieglunay
Triterpenoid wislansdndaydundnvanesiin ldunq  Steroid-like Compunds, Free acids,
Volatile oil, Glycerides of fatty acid, Plants sterol, Flavonoids LLazaﬂiﬂizﬂausuﬂ TouA
Alkaloid hydrocotyline, Myoinositol, Amino acid, Resins, Tannins, Pectins, IA8ud
Innfud ussrganeg Tnsussmiinude ueaion uuniide leden TWunadey ninoziilu
uaziuduAlsTiu (Brinkhaus et al, 2000, Abdul et al., 2002) Fsansiaifanaadl
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TAs9asS1akarauUANIINEANSINING 1.3
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HO/J\_< S

HOH,.C™ YoM
2C CHa g :

R, R, ' R, R, R,
asiatic acid -H -H - CH, - CH, ~H
madecassic acid - OH ~H - CH; - CH; -H
asiaticoside -H 1-f-D-gle-i6-11-3-D-gles{4=1)- -L-rha - Cly - CH, -H
asiaticoside A* - OH 1-B-Degle-16- 1)-B-De-gle-{4-1}- -L-rha -~ CH, - CH, ~-H
terminolic acid - OH ~-H —~ CH; - CH, - CH,

asiaticoside B - OH 1-B-D-gle~i6-11-3-D-gle-(4-1)- -L-rha ~H - CHy - CH;

m‘wﬁ?i 1.3 Centella asiatica WazlASI@519MaNVD asiatic acid, asiaricoside Way
asiaticoside A uas B (AAWUAI9IN Kartnig and Hoffrnann-Bohrn 1992)
9N Brinkhaus et al. (2000)

asnnluthunansaduduteuuniise \Wos wWeli$a wavielnilsh uilsaiou
2RI ARDINITULATY UNTN NATEUUUSTAMAIUNGN ANALLA AANIINALNSIVBIAT L
i Snwunalunssinizewns fugvsvesusminadu uitan anld anrnneden navdu
MseenvaaduNY Ifiugnsueunay dudiilosen nizuglduiurasiinie dudevled
arysulfatase, BN-acetlglucosaminase Wway angiotensin converting enzyme ans¥Au
uronic acid LiiNsERU GABA aneudiladin annginssusssumivesdninnasiily
PUSRTY Lﬁumiﬁaui NARNUTZAW LIINITANIUNKA JUAY receptor U994
cholecystokinin @farun1ssusves GABA 7 receptor anUiuial dopamine anuTuno
norepinephrine Tuaue anusunatlaany dullaanz angnsnisieuvesiila anAuLse
Tumstuswesilavenevasaifen fugrsaniu shuden Wudiunanluedosdien
Lmzﬂnmmé’fugﬁmidaﬂmaﬁuﬁjlé’

nnnsinumanisidluthuniiteshulsas euas Sulsainamds wuiians
asiaticoside Tuluthunanunsavhansansindeuiiivusuaiise (Unfinddusuliianuiso
vhansansindeufinilld) iilsiglidusudnludanstudouueiliseldinenss ansitoongn
Aa Madecassic acid, Asiatic acid wag Asiaticoside %aiqwéqﬁaammma WATLIINITASN
dae  awnsossiumssyivlaveadouuafiGeiiiliinmusswastinan
nsontaule

wenanty asafnthundeihSeuannsasinide Staphytococcus aureus Fudu

awmpvasnaiianuetld duiulutiundediedesiumsindevesunalddndie T
Duangkamol et al. (2008) lavinn1sfnwngvsn1siuievesasainneIureItIunkazILIu

WMsllie Staphylococcus aureus lngnadeumigivinazaly 3 viie oA Leniou
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OVIUDa Laril F9nUIn TuansananenuueatIuNTanameLentasy Lag Lanuea eians
asiatic acid wayluasanavenuluthunfainmeloniusauaziinagwuans asiaticoside T4
Tuansadaveruvreaniuuimlinuarsisasngu asUldhasatanevvosiiundgnsdusie

WWa Staphylococcus aureus lagangilnannaieyn

Shukla et al. (1999) Fnwmavadlutunlunisinwuaalduanaissmisduiiun
138A71  asiaticoside lﬂﬂizﬁumﬂ%ﬁ leucine amino peptidase ﬁﬂﬁmiﬁ%ﬁuﬁa@a
FoUUTLLNALSITY Wonani  asiaticoside Haflqssudannsasn collagen way acid
mucopolysaccharide afiufdnunansaunusvessesuna wazwuiansatnainluthun
annTsiAn granulation USWINURLKNG LAzaANISINIEMved fibrin Fsasdsuannesesuna
lilsiBuunafuannnisasiadedoniniiu (hypertrophic scars) 145nwnsiin keloid
wiafiAnln viovldngnany Tnstaunazidsnsmeveus wagliviliAauaidy wane
agBidmsuN TS v unaEese unalilng thiouadn uenanasuusaifovud &

wuhasanndunvsiuiigvssneusalunssinzemskavaldluauuasviywnildaanedae

2.971NN13ANYT BIAUTENOUMLALUBNLIULAY - Hydrocotyle umbellata L. e
Wasana (2002) wuin Hamsnadeunnsnsianmmbessu whuiiiinsatadoenaunas
maslsvlosufigndnisdanm ansousnansld 9 wila warigRlassalngefaudivig
moam U§Asonuell  wazndngiunsaninsalnie vosrauvenhifuneusuve
(chamigrene, alpha-bergamotene, alpha-santalol, germacrene D, beta-caryophyllene
wae beta-pinene) UBINANUDILOANDTDA GATI VDINANVBILDALNDSIUATI VDIHANVDI
stigmasterol uag stigmasta-7, 25-dien-3-D-glucopyranoside, beta-D-glucopyranosyl
tetratriacontan-2,4-dienoate wag methyl oleanolate 3-O-(beta-D-glucopyranoside) ﬂ’li
apsrlavdmuinduansiml venani  IEihuiuuiannduledidiunesssive @9
Aasgiladtusenaunae longicyclene, alpha-bergamotene, beta-caryophyllene, 1H-
benzocycloheptene-2, dalpha, 5, 6, 7, 8, 9, 9alpha-octahydro-3, 5, 5-trimethylene-(4
alphaS-cis) Waz alpha-santalol \UussAUsgnau

msAnugrsvesiuuAitalumsiudinisndulavesiundluesudng  Mimosa
pigra Linn. lag Wasana (2002) wui1 methyl oleanolate  3-O-(beta)-D-
glucopyranoside) s?fqLLamquéﬁus']’jamitﬁuimahuﬁﬂlﬁﬁﬁqﬂ 70%,  (beta)-D-
glucopyranosyl tetratriacontan-2,4-dienoate 63% Way ﬁﬂﬁuwamxm&mﬂﬁuam 46% i
AMUINTY 1,000 druluduaiy uarmﬂﬁﬁdlﬁﬁﬂmqwﬁumaé’uégamﬂﬁuimaaéfuné’w
ne1U1IUn Echinochloacrus-galli Beauv., WYIVITIUADNLAN Pennisetum pedicellatum
Schult., ’nn1aven Lactuca sativa Linn., ety Triantherna portulacastrum Linn.
LLasﬁuﬁjgwn Bidens pilosa Linn. Wu131 methyl oleanolate glycoside mmsaé’uéﬁms
iwuladausnvesiiwynuiieléffigade
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drsiueyyadaszludaun

Tun uenanasBuayulnsihlldusylenilunisnisunmduds Samwuirtaund
anslnalaledvaneviin SellnaaudAlunisiueyyadassuasdiaunsotieiaiuainoaal
13U (Collagen) Faujan et al. (2009) na1i1 Thundadndudiwwiiafiseoni1t  ROS (reactive
oxygen  species) fipayuadasvoyiusoandiauniiaslutunguansifioandiauduy

3 C ] a daa 1 ! ! - . i
asRUszneau vilueyyadaseiidianaseulinsug Wy superoxide anion (O,) kae
hydroxyl (OH) unaialalle 1wy H,0,uae Oxygen (O,) wivadaiiarudeshunnluniseand
lod (Favtotudidnnseu) mnanstiluananegessimeliiezluluiulasamsegeds

laadainasaatarnsalusiulududa

[y 1

suyadasziduluianameildauisosglianiiels  (Highly unstable) fosdugiu
luanaduiseniinisfinuiniereendindu (Oxidation) FstiinTunaenailulgaduoisieniy
duivdeveteuyadaenannmaiaunsereentindundrasluvinanudemesedeiu

\waduaziwaanalmnnnisasuluaswadwaananaluaintfiy (Mutation) aue1aznateLtiuy

'
a

do¥ (wzde) Felusrsmevesauiinalniiviiaremnoyuadassiivdennnufniemani
lnentsasaenlad (Enzyme) Tunvdeldanaisemsursediafitsnsudsenuduinniiu
3, wiuelsiiu (Beta-carotene) svhanwoyyadaszvievidlviiunans (Neutralize) Fawun
Twin, nald, asulns, idesmaduuvasuesansinuoyyadaseituasusenoufiuedn, uels
Fuend, Induidudu (ugua uaz Ffiss) uenani Subathra et al. (2005) T A1
oxidation  finsthluldusglovdlidesunnuienun wagiinisavay Faedinadu
NIPUMMTRTYIUE Sanudn msiia oxidant vinlAlusAuuazasiugnssuvessene
(DNA) ﬁgﬂmaai’ﬁaLLazmivT'mummms%ﬂuLaqaﬁuﬂﬁmﬂﬂﬁ wazanusaiiaU)isen
sanfndusieiilesanansiiliananislufiastluanaduAaeyiuslndufizenanld
lénsiAnun3ensendindu (Oxidation) FuAntumaennatluwaduessameduiliviene
soyyadasyvdnnsiiauinioneendindundrnzlunnuidemesdeidorieaduayivad
nelifinnsidsuudasonradiimaluaniAy (Mutation) auenaaznaneifuiiede
(2159 dlusremevesnuiniinalniiviiarsmneyyadasefivionnuinieuvanillilag
nsasveuled  (Enzyme) Tunndeldainaisenmisuisedaiisisulsmuiniy
Frunualsiiu (Beta-carotene) uniangayyadassvseribidunansdinsfinwimuinludn |
waldl, ayulns, indeammduwmamosasiuoyyadasuruasszneuilludnualsiiuoss

FonfuTidudu (Tuiusa, 2551)
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=

a13Usznaunluan ( phenolic cormpounds) ansussnautinulgiaiafinulduas i
Aulalle Nouyet et al. (2008) nd1a9 Yssnaesiwafiueatiavus  (total polyphenol) Ag
Uiinavesiiueadilédndsaindinig hydrolysisues elycosides Tae HCL 91nn13ain uas Free
polyphenol AeUSunasilueadilifinng hydrolysis (a1s79ft 1.1) Fuajan uazaniz (200 9)
swawh msUszneviludniinaderuvainuaremanaluladianm mudafase
sefueyyadasy ¥3efli3unn antioxidant Marafiuoyyadaszvesiludniinnuddnunn
\ledtedunsifin oxidation wwsransnszneuiluan Suihillumsanansusznouman
sendufesuaglelasiauiiinnsly dadumiivilfidens  oxidation @susznouilug
ﬂiéf‘%’ummaﬂaLﬁmﬁuiuqmaﬁMﬂiﬁmmiﬁwmmi LN UAIN IOV ADUAZEIUNTOAANTS
\fin  oxidant wedluunazifousujaunnuay v amAdlATUNIT0I9197S
Tnerfuviudalosuussmuswnsiilansinueuyadaszanninlsiianedasiueyyadass
Lﬁuqa%ﬂummmﬁam %aawmsm’]mﬁué’umwﬁLﬁmmnmsﬁ’lmamaqa%aéasﬂéf n13
Fuusgnuemsdssamiinludes nalduarayulnsdulszswinlissneannsatosiulse
Alamaainnisvhansuesousadaszitu Tsaluhluiongs lsaala Wi Tsnusss

15ale 52uMaANULAYI)

A15199 1.1 USuasansusenauiusannuluiy

NansuUszmulg Total polyphenol Free Polyphenols %free polyphenols
(umol catechin/g) (umol catechin/g)

Centella asiatica 44.29+2.9 2.90+0.5 65.0+4.8

Fishwort Bl TS 22.6+0.4 71.7+0.9

Peristrophe roxburghiana 1¥:1£0.6 11.5+0:6 65719

Peaderia tomentosa 17712 12.6+0.3 77.2+4.0

fiun: fauvasan Nguyet et al. (2004)

NAYRINTSENALATANAINIAlUNTAUB YA BaTE UL I
Sulaiman et al. (2011) lavimsnaassdnenavesivhariauasAmanuaunsaly
nsiueyyadaseluiy 37 vl lnednislddniaiaiovwn 4 viialaun esdlaw 70%, 1
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M-UBATO% , WVNUBAT0% uaztidushare vhimsiieneicmaruansalumsdueyya
Sasylaes using diphenylpicryl-hydrazyl (DPPH) uais ferric reducingantioxidant
power (FRAP) Tumsnaaeawuiies@lau  70% TUsedninmdudwiasarefindian
venaniinsnuieulsdiaginmiuringeg Tuity faduifiAsdesiuivesasiuoyya
Saselufiveiatug

NSANWESAUBYYADATELAZANEATTAIUAT SN LY SR A lundun Y
Hydrocotyle

Huang et al. (2008) AnwansfusuyABAsERALnYEMSFUMSLiILT IR LYAd
Tunguiivaiin Hydrocotyle Ingfnulufiv 4 wlefidneglunguifesfuwiuud Wud A
nepalensis (HN) H. setulosa (HSe), H. batrachium (HB) , H. sibthorpioides (HSi) Tu
Uszinelaniu lnensliisnisfnsanuainsalunisimeyyadease  ABTS uag DPPH Ha
Msfnwmainsatafegwiinidriaseiiilinaresinmsiusyyadasygainiing
annseg1aeenuea lummmnassldiivlungu Hydrocotyle 1N IATIEAL RN
Uhinuvesmsinuoyyadase Swiomnduiisiuululsanaldniu gl iBnsinsed
wanuansalumsiueyyadasyiiaulafensiiaseivnan ABTS Uaz DPPH Tnsnnsmn
A ABTS “famnisganduuasdl 730 uiluisns waznsmian DPPH TaAnnisganduuasdi
517 WluluAs KaN1SUAGEYIsNTTIRANLAIAIUMSIUBLLABATENUI  H. nepalensis
(HN) ‘ﬁaﬁme’haﬁwzﬁmmﬁﬂmﬂﬁuuaqqﬂﬁqm Juderfisugiredduiihnisadafomiuay
lovuea maaftadesdlpemsldthiuliiavesiinisganiuiasnnniazatadeten
uoa

[

SIzIABaieLD Ry
ownsildiasaie Hofiisefunaieyie lnemsidenldensaziusgiveiinves
o UazanmupstudLiviaztnEe E)’m’ﬁﬁﬁEJﬂ%LgﬁNlﬁaL?jaﬁﬁﬁmﬂﬂ‘ﬁlaﬂ Tnglunis
L‘wwvLaENLuaLaawmqumaqLuaL&JawlmuwmmﬂaﬂﬂamwuaaLmaaa mmuﬂamamaam
yumiwaauwaqwmumaaLLavLszjaamlmmiamﬂmwLmuau SnInnsiAsILAadALAY
LYAAYILADE maawmmuimgmamqﬂsuummimwmwmmmmﬂmuauq

Patra et al.(1998) Nd@1771 N1SUNTUAIUVDINVULAYI UM TAWATIEYIUL TAu

%
2/

foanssmeTmIkazansues s udumnnninisdefidlas By Ao
ﬁaamﬁ%ammmwé’n (macro-elements/nutrients)  WA¥5171MT309  (micro-
elements/nutrients) Al#nuunilunisidssiivluansazats uenaniuiidesnissinems
Bu  8ndne UnfudueadviaideiBofiviiuonunisnsieansinidusayarsmununis
\Seuiule (growth regulators) s 9 Feunfdaaseildiesaindiuniwesiuiiollasay
VigaBnanunils veaduits udiedeudneludsdndu 4 ielilunszumunisumluddu gas
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awnsnliingnanudaslunuanusune eusuusassdvinmmnsiasaivlavedead
waznsasuLaIiRuNEIuUIETNBUTBIAUN
1L.USEANVD90I1MNS

1.1 1wnsAauds (semi-solid medium) agldfulunsusuanmassansazaeliii
dnwairiudaty wiihwudauauifme 4 sesensuszneuluemsentlalldsugaanhiy
91m13a7 (liquid medium) LLasm{L%”;uU%m’]mmnLﬁulﬂawlﬂé’us“ju’qmil,a)%mﬁuimm
loweld defumnududuvesiursiosedlussiumnraudessnanveaifodeiaviinn
ynsimgides

1.2 9wnswad (liquid medium) awnseaduiideuldifuegiamnn iesan
iawdaregluenmamanaesane wazasiliide Solisuasemsedhaduiidese
anmonsiiliudansglilifuniniaiy

2. d7uUsznauueee1ms (media constituents)
ownsilimzideadodofiv asUsznoudesimonsi 4 fitudosnsuitelsiiy
ilUlglunsWamneaduaz Auily

2.1 11 (water)

ihenBududsznaufidadamosemnsimeidos IneluemsasUsenauludaeh
Uszana 95 % Famsazhanidlusmamne daieasseainsnduuashanuayeindy
odsfiletosiunsinuuafiFeviodonlussminismsies

2.2’?14 (agar)

Waodnnagdsduomaudediii Sambithonguiodelvdeglu
o3 Tunsdifidesluomamansnavuieionteh wiadmuuaenunszaensos (filter
paper bridge) Wiiglidfeidelasuonnie Julluwedudnmlsd  (polysaccharide) flluiana
Tvg) Juiidqounngs iy difcoitek  Agar fiTiAnummnuazUsmnAaTe Uy T
WoeUURnsunaidlifudsenaue sl sl ulutiinadimagyiliomsl
wiad wagduin pHﬁwﬁﬂuﬁﬂwﬁqﬂmmﬁﬁﬂﬁﬁﬂﬁLLﬁﬁaﬁ’ﬂajmmquqLﬁal,?iaﬁﬁulﬂﬁ 1
dldlulsnaiigagiliewnsudannltiannsaliinfiemedmiunmsiaiaiule
veiy uazdavilvivgaeimsiuldlaen

2.3 uvaslvis1nAsusu (carbon sources)

Wughuuszneuiiddyvesenamngns Wumamdsauiisnduinnde ms
Widivla Wemnilfedefivdldiimsdunsziuauasiivsinamesaiueulaeanls
it thmadidenld Ae glasa (sucrose) Fadurlindeiuiifudansesildios uaz o
Suduethanndeiadefindsunnvin

2.4 \ndoatiunid (inorganic salt)

ﬁmmm'ﬁﬁmmﬁwﬁ@’tumsL%‘%mvtﬁuimsuaqLﬁa@aL‘duﬁ’uimmwnaaﬂléﬁﬁuﬁm
DWNTUAN UALTINDINITTON mmsmm?ﬁ”wﬁmﬁaqm Murashige and Skoog (MS) @5y
s limngsomsidesdausa q vesity adsdinaflunisnsefunmsiauvesity Tay
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fnstmuauTinaundostunidlimnetensaigyvevadfiae luusazeilnuazaneius
Yasity lngunfansazaneindeeiunidues Murashige and Skoog (MS-salt solution) gnld
Hudwnamdnifiomstalayiuinvesadiides anvgnisie indogusiiiamnuidudugs
Tnstanngagsda NH, Boau uaz s1mdu 4 vissdaduiinaiigunn  dsdududeiodefiv
{Feunnadn luewnsgns MS Hu Susinuspemssesteutgadufimudeioutugns
u

3.anuTunsaLazA19Ue @I g (pH of nutrient medium)

pH ﬁmmmmaqmmiﬁlﬂuﬂmwwLﬁysmLﬁmﬁaﬁ%agﬁw&’;q 5.0 - 6.5 §18uN
W (<4.5) vieganniiull  (>7.6) asvhlifiuveanisiaiogiduln 61 pH aind1 6 gyl
gWnIudeun &1 pH fnds %aimam'amsLL*?NéfﬁuﬁﬁmWﬂ&iaﬂﬂluﬁummmiLWﬂzLﬁaL?J'a
usnantannisnudauhralunisnseiunsaiapiuTauaznisidonnsefuresemsi
Midssthuasiuegiu pH fe filegensedAulumsudnideansigazluinrneiy
Uselovid ve951901M13

NAYBITLAUDINNS MS fanisnziasuaanssaslddin

Fpfnsuas A (2553) mstnstasaiiaioansadnihliiineennenanausau
UaeawelaluldsUSinalldmuiugaunmngananinadiauonsendnunivesasiuguasly
srzalognINIsinsveneRuglaeBUNA

Tnosgimsuazaniy (2553) Tiinsfnunfawaressefueoms MS Nidwadenis
Lﬁ)‘%ﬁg@dﬂué’usmﬁﬂuma%uﬂuwssmlﬁﬂfﬂuﬂajm Polypodiaceae 21nA151ABDIEINT
FMUAgATENIMS MS 71 4 526U MS , 3/8MS |, 1/2MS Waz 1/4MS wUhsefuuesenmns Ms
dwalinnasyivlnveniiodesumndluenlvinswsadvlafiuanseiu Tneszu
ownsiiledoiivlaglifiian fo iszdu 1/2 MS idesmemsans MS TUsuaundousas
Famnzamiviiaiinenussnalusiduivdusdanudosnssmemsitdunudes
nilagelunguiisuanusaiinganannuuntuemsdaaszissauANudNty 1/2 MS

msnmassiiieadesiuUinusnomslumamzidsatadodis Wil Yu et al

(2000) nampudsazarnalugnse TdLaATIEY 4 gns lakn @nsh 1 MS ansi 2 %MS

(BA5IMRIMNTVAN Y2 VBIgATUNR ) ans 3 UMS (@519 MSVan % veddnsuni ) wag

€ a

gns? 4 liiiu MS adluiu iiedunanisaliingin wud Wedeaduszezial 2 dUani fu

v '
a <« I o v aa

gouzaznalins Nty gasn 3 %MS  Tdwusniintuinnian aglidudAnmieats

=

(P<0.05) Faisal et al. (2007) naassdusAuAusa ( Tylophora indica) SLug;mmmi

3

duns1zvt 4 g3 loun gasit 1 MS gnsil 2 MS (@RS nsuaN. % 193gasuni) gnsh
3 15MS (a7 WNTUAN Y4 Yosansun@) Uasgash 4 %MS (aRs1MemMIsuan % vedans

Uni) nuin Wedisnlussesiian 4 Ui gash 1 MS fidugeunnfignuazansil 4 %MS

4 U £ a o

fifugeueyiignogeiliedd

o aa

gunn9anm (P<0.05)
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UNM 3
A5 dunnsive

LLAUNTIINAE DY

nsvaaeddunumsvaassuuy  CRD uSomsmnassuuuduamysal ilofnyiiuna
antioxidant luduuiuuil wasdhun vinmisfnwlaeldgnsems  MS anudiuduiiiy MS,
1/2MS, 1/MS waz1/8Ms gnsay 15 dulumsineides iiiensadeu Tudazgmsdasanons
Wiiule uarAmwansansiuamseyyadasy veafuliuni uazthun MnnsnzAss
owdelunan 6 dUnnm

gunsaluazansafiildlumawsidivailodoiiy
1 gunsaflumamsdsaiededi
i qﬂﬂszﬁﬁiﬂﬁﬁm%yudauLLiuuﬁa Wy fn fuAu Faesannass
1.2 meiunae
1.3 dindu
1.4 Unwnes (Beaker)
1.5 viauAaldemsiu
1.6 fimgiaaiioe
1.7 n3zAny (Tissue)
1.8 Wowd (Foil)
1.9 MUsuUsums (Volumetric flask)
1.10u4v9un73 (Rod)

2 a1siall
2.1 ammwwmﬁymﬁaﬁa Murashige and Skoog(MS)
2.21ma
2.3 WY
2.4 Innositol

2.5 Stock 3(A1519MuNT 1)

2.6 hndu

2.7 Alcohol 70%

2.8 Chlorox 10 % (lawmas$10 ml earedetingu 90 my)
2.9 Silver nitrate 1%

2.10 Tween 20

2.11 thendaiin

2.12 thiuaney
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35013
1. pswrztagalioganunngau (WIunia wazuaun)

1.1 /151938 UaNTDMIT MS

1.1.1 ¥m59a MS aaignsenns MS s 4 Aldlasgns MS 14 MS Ui 4.33 ¢ ans
1/2M5 14 MS USana 2.17 ¢ gnsomns 1/aMS 16 MS U3unu 1.08 ¢ uazgnsenns 1/8ms 14
MS USunu 0.52 ¢

1.1.2 ufazgns MS 4uima 30 quay Innositol 0.1 ¢ enliazanawdsuld Volume
flash ¥u1m 1000 ml

1.1.3 1@y Stock 3 USums 1 ml

1.1.4 Y5uuiunms 1000 ml Tumiaususuans uaglvgalimaniu

1.1.5 U5ul pH winriu 5.6

1.1.6 dhludulagldiaamseana 5uii Tduadu 7 ¢

1.1.7 \inewnsadiurinuts wihludh w3es Autoclave

2. 3emsvenwIuuii

2.1 Bondrwveiuuiiiiudedodinssey Sraiwamhsdmanlfarernddeuldun
Wanduhendnadndn 1-2 e LLazﬁné’uma@ 2 wen Jachvae 1wEn5-10 Uiimiiesn udadna
Fretndu 3 ada adaas 2 uiileuruevles

2.2 duuuiddouldviauiirhunisandelnednaies Autocave

2.3 1@u Alcohol 709% lvineviay wen 1 Ui

2.4 1 Alcohol 70% pan d1etndu 3 ass asay 2 Wil

2.5 153 Clolox 10 % g1 10 w1

2.6 W Clorox 880 81Unau 3 A% Sy 2 Wil

2.7 L&Y Silver nitrate 1% ag Tween 20 Usgaunnil-2 viem e 30 Jud

2.8 Mo9N WEETNAY 3 ASe a'mﬁ?uﬂw?hﬁl,wwLf:aL'?J@LﬁaﬂgﬂLLduLLr’haﬂummﬁ MS 7
3oy

3. nrswanaidataun

3.1 ﬁuﬁ’wﬂﬁﬁﬂmwwLgaﬂuﬂwa“ﬂwssmlﬁﬁwmﬂmsﬂgﬂl,gaﬂuﬁaul,wmh fndIusen
dundsliareinde Srusnaeniidsanusnmn mdmiasengetmanendg
uduiauszana 1 uit antuihdmgenundnlusaznivluie weluthendaingu
5wé’mmaﬁgu‘junm 5-10 Wil Adeinduideindouds 3 aintiar 2 nit dluiensnde
feweanosed 70%Junan 1 uidt Svdeinduiiteidoud 3 ass afiay 2 uit aniu
iluvongedonaaiend (clorox)10% +tween 20 Useannl 2-3 es WL 10-15 11
Fugethndufitendends 3 o adiay 2 wittuneugaine wenddesiy  Faneslunn
(Silver nitrate) 1% g1 urfidnsdeinduditendouds 3 s adaas 2 uni
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3.2 dthunfikiumsenundaudsdindefiosdumisvion Lﬁaﬂqﬂuummimaﬁuﬁq
ans Ms aedluiesiiiinsmunugamgll  25°c Wuasiuny 12 Halus Taundiimssenuas
sgyiulalauliiinnsifeuuvesadunid 51 vseuuaiitse azgnihunldanlunismaasiems
ans MS fisnaifusioly
4. N1ABUANTIATIERAITAUD YA DE S

4.1 @siAdl

4.1.1 N153A319 Total phenolic compounds 1agld Folin ciocalteu reagent
4.1.1.1 Gallic acid0.0200 n3u USUUINIATAIY Ethanol AULTNTU 95% (11970
Ethanolanandudy 100% 95 fiaddns USuuSuaseeninndu100 Jadans) 50 fiadans
4.1.1.2 Folinciocalteu ANMtdNTULA9319 10 W11 L@seuanFolin ciocalteu
10 iadans YSudSumssetingy 100 faddns
4.1.1.3 Sodium hydroxide AMMTNTU 7.5% (W/V) l@3guaIn  Sodium
hydroxide 7.5 n5u USudSumseetngu 100 fiadans
4.1.2 MR 2,2 -Diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay
4.1.2.1 DPPH Aaidudu 0.2 fadluans wdeudnn DPPH (ialuiana 394.32
n3u/lua) 0.0079 n3u USuUTuImsnae Ethanol ANUINTY 95%m191n Ethanol Anuidudu
100% 95 §iadans USuuSunnsmetindu 100 Sadans) 100 Hadans
4.1.3 N153LATIZAID Reducing power assay
4.1.3.1 Phosphate buffer auUatu 0.2 Tua1spH 7.4 w38u31n Sodium
hydrogen phosphate anhydrous (n5a) 2.40 N3u Usudsinasgethndu 100 Sadans uas
Disodium hydrogen phosphate anhydrous (#19) 2.84 ASuUSuUSINmsaethndu 100 fadans
iasazatena 2 slauraiuasUSue pH WAU 7.4
4.1.3.2 Potassium  ferricyanide = AN 1%LH381910  Potassium
ferricyanide 1 n$u Ufuusumsaie Phosphate buffer amnuidiudu 0.2 lua1s pH 7.4 100
ladang
4.1.3.3 Trichloroacetic acid ANUNTY 10% (W/V) 1m3euann Trichloroacetic
acid10 n3u USuuSinaseetandu 100 fadans
4.1.3.4 Ferric chloride anhydrous AMULTNTW 0.1%L@S81aN Ferric chloride
anhydrous0.1 n3u UsudSunnsmertindu 100 fadans
4.1.4 NMTIATILID 2, 2 ’-azinobis-[3-ethylbenzthiazoline-6-sulfonic acid] (ABTS)
radical scavenging assay
4.1.4.1 ABTS Anandudu 7 dafiluans wlsuan ABTS (waluana 548.68 n3u/

lua) 0.0384 N5y YSuUSunsameuindu 10 Hadans
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4.1.4.2 Potassium persulfatemnnuidudy 140 fadluans w3euan Potassium
persulfate (unalsiana 270.31 nu/lua) 0.3784 ¥ Uudinnsmeindulo faddns
* navansazaelute 4.4.1.1 Tudnsidu 10 fadans deasavarslude 4.4.1.2 lu
dnsid 176 lulasdns asluvindn LLazLﬁul*ﬁﬁqmugiﬁauﬁunm 1216 49
(e3aza18 Stock A)
*yfansavats Stock A Mldudearsdoingu lushsnduansazans Stock A 1
fiadans: 1ndu 49 fadans wia1deans 50 whﬁwﬁwﬂé'uLLé’aﬂwlﬂi’m’lmi@mﬂﬁuumﬁmm

g179AaU 700 nm %Iﬁmm'i@mﬂﬁuumﬁagﬂuﬁmﬂszmm 0.700 — 0.800 (@15a¥ane Stock B)

a a

5. M5IANTRSAUINYaINYNAERY

5. 1ndsnnfiithuniinmaesaiulalnglifinindeuuvenaunie uuafdeuassluemnsiies
L%aqms MS uea Whwudiundreadluemisgnsingg e MS 1/2MS 1/4 uag MS 1/8 gnsas 7-
10 Ay Todunuluiazanugaesiulimenaside (vernien) 1Wussaziiat 6 §Uai laginan
frdumilovoufusudaasly uazaingeamifnisuanuieuisuanssen

5.2 Wotuniimamnededusmadsadonsu 6 dUani infuneeninanuin Snaue
naenaduseLdLds ( vernien mnduiludsminsrousarans wdathiunluih

\A3peuAuliuenaNgnsaIms el 8 Halus

6. NITANALIULATD

6.1 FashathauiuumunasBonyszannd 1 n3u waziindu 100 ml (Anaiduduvesansara
whitu 19) adlu Beaker 9ntulifld Foill Iatanwos Beaker onliiitetasfunisseevasin
289NN Beaker

6.2 duduan 30 witudinlalfansadmduas anthildnsesieiunui 1 Adauaznsas
RofunsEmEnsoLUes 1 80 1a%e

a

° o A 1 ] a v a (@] 1 o
6.3 dansafnnnsedlauldadduvindy wasiulilugiuneamgl ¢ C aunimezihly
Jasgnt (@sainaznuliliiuni 7 5u)

7. MTAATIMAITAUDUYA DeISE
7.1 NM153LAT189 Total phenolic compounds 1875 Folin ciocalteu reagent
7.1.1 Vnansarawiuniaanandudu 19 w1 0.4 feddnsuazthndu 9.96 Tadans as
lunasnnnass

7.1.2 WigNa1sazateuInsgIu Gallic acid aslunasavnasinenised 3.1
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A13147 3.1 a1savaneunsgIu Gallic acid dmsun133lAs1e9i Total phenolic compounds

Waoai Va1 Gallic acid (pg)  U3unau Gallic acid (W) Uanautindy (mU)
1 (Blank) 0 0 0

2 20 50 9.95

3 40 100 9.90

4 60 150 9.85

5 80 200 9.80

6 100 250 9.75

7 120 300 9.70

8 140 350 9.65

7.1.3 thansavarefiwsealdlude 3.1.1 uaz 3.1.2 1y Folin ciocalteu reagent 2 ml
el iuuarislludisiodunan 5 wii

7.1.4 1§ NayCO, 2 mt wehlidniu wazisiluidadunan 60 wndi

(s ifmmmi@ﬂﬂﬁuumﬁmmm’m?ﬁ'u 760 unlutiauaz duinnan1sIlasIe

7.2 N9IATIEY 2, 2-Diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay

7.2.1 a1 5anauILLAIAMMTNTY 1% UA03919 5 11 798 Ethanol 95%

7.2.2 Yinansadaieanaudalude 3.21 0 1 Taddns druvnenmuaulild Ethanol
95% 1 Ha88AT LNUATANALIWLAT

7.2.3 i DPPH 2 ml welidniuuasid3luiitiaduian 30 il

2 ﬁfm@hmi@mﬂﬁuuaqﬁmmmmﬁu 516 wlutuns lneldEthanol 95% Uu Blank

7.2.5 JuAnNaN1TIATIE UAZAWINMINENT Al

A1 A YDINABAATUAN-AT A YDINABARIDEIN
n1sindnouya DPPH (%)= x100
A YBIVRBAMIUAY

7.3 N1TILATIEAID Reducing power assay

7.3.1 YUnFag19a15an ALk ILBAIANUINTY 1931 120 tulasans
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7.3.2 iy Phosphate buffer 2.5 fiadans wwelwmdniu

7.3.3 LFiy Potassium ferricyanide 2.5 Jadans welwdniu

7.3.4 Unilu Water bath figaumail 50 °C 1utaan 20 udl

7.3.5 1w TCA 2.5 Taaansglmannu

7.3.6 Ynansazaredulalude 3.3.5 11 2.5 fadans wazisthndu 2.5 fadansiveh
IO SRhiY!

7.3.7 Wiy Ferric chloride (anhydrous) 0.5 Jad@ns gl

7.3.8 IAANNIRANAULAITIAINETIAGY 700 ulunslagldiindwdu Blank

n15Als1enidaya

hdayan Az Total phenolic compounds,DPPH radical scavenging assay,
Reducing power assay Wag ABTS radical scavengingassay ¥13tAs1eAlagld General linear
model uazSsuifisuradsssninagammaaemuds  Duncan’s new multiple range test

AelUsingu Statistical Package for the Social Sciences (SPSS)

doumitn1maaas
wangnsIvenmansnsuszaavinalulagnisndndaivazussus Ao
winlulagnisinuasantumalulagnszaeundndnnnmn1sann s iuunaInn szl

NFWNNUAIUAT 10520
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uni 4
NANISIVLALINT!

4.1 N1SNAABINULIULAY

4.1.1 HaYDIsEAUBMNT MS fideradonisaiydulnvasuiuuda
MnnsaaeIsisLiafesuiuuluemsimnaidsadade Ms i 4 szauie
MS | 1/2MS , 1/aMS | 1/8MS fiszeziaan 6 dUai dawasionisiaSaysivlnvasuiuuiegng
NodAgyeana (P < 0.05) Tmﬁﬂmm?{gmm'%zyl,ﬁuimmﬂmmqwaaLL’juLLﬁaﬁLﬁwﬁﬂu
waazdun

= L o S & gt o
M99 4.1 ANNEIVBILLIULNT (mm) ‘V]llﬂ'ﬁL‘W'WLaEJQIU@’]WﬁLW']%LﬁENLU’@LEJE)?JGW MS 4

YA
5EHU szezIan (W)
21%19 MS [ 14 21 28 35 42 Mean#SE
MS 8.60+0.64 14.40+3.64 17.73+4.23 21.33+£5.02 23.37+526 31.48+7.60 19.48+3.21
1/2MS 8.73+0.48  13.44+2.05 18.68+2.94 22.32+407 23.90+4.08 36.86+4.65 20.65+3.97
1/4MS 8.49+0.46 + 15/ 72F 2520 B5:52. 161 +29. [ 2+ 360F=36=29+0738 61.30+9.71 28.90+7.64
1/8MS 8.47+0.62  16.50+2.36 20.59+2.51 26.22+3.13 33.44+407 57.54+755 27.13+6.99

FEAUDIMT MS AuAnseiY Wensusyesan 6 dUnminudl gansnaasanlaiinis

NAN3WN 4.1 Wallssuiisualaasnissaivlnreauwmimizidesdunnas

wnzihsaileidauduimnszauenms 1/4MS dAnadensiasaiiulngsiian wiiu 28.90 +

7.60  UALYANIINAABNTIAIINNSINILAENUIBauIunINTEAURIMIT - MS | 1/2MS uaz

1/8MS ﬁﬂ"]LQ?\IEJMSLR]%EQL@UIWU@QLL’J"LJLL?% WINAU 19.48 + 3.21, 20.65 + 3.97 way 27.13 +

6.99 ANUEIRU UANS 4 YnsnaaesliieuuenNi e didbd1Aemeatif (P>0.05) n1g

Milalgauiunmaunsnsyiulaluynemisnnass

1/4MS 3y Aulalanmianans

Wesnanduseivansomsimunzaudenisiasayivlavesuiuuty (A i 4.1)
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70.00 -
T 60.00 -
E
. 50.00 -
i
% 40.00 = -MS
@
g, 30.00 - B 1/2MS
g 20.00 - W 1/4MS
=]
'S 10,00 - m1/8MS
-~

0.00 -

WEEK1 WEEK2 WEEK3 WEEK4 WEEKS WEEK6

srevian (AUaY)
MWA 4.1 NATRITEAUDINIT MS MdsnarnanugIveIuLiluusasduan

4.1.2 HavReszAURMS MS fidwasianusnunsaluntsiiinauyadase
4.1.2.1nafeANNE1N5lUN13MINaUYADHSE DPPH’
PnnveasumzEsaboBefuliunilusmamnsdsaiiee Ms 71 4 sesuie
MS , 1/2MS |, 1/8MS , 1/8MS fissesiaan 6 duUanv dwasanisfindnenya DPPH voduwIy

v o tu

unleg WildgdAIeana (P < 0.05)

5197 4.2 M3i1dneyLa DPPH (%) veswiuwi imzidesluseiuems MS fisnaiy

STAUYVIDINT . oy .
s ArAUENnsalun3A1InayLa DPPH (%)
MS 12.8603 + 0.06°
1/2MS 15.9645 + 1.92.°
1/4MS 23.3555 +1.61 °
1/8MS 13:8951 +1.22°

*irgnusiieiulusuafedumneidanuuandsedsiitedfynieada (P<0.05)

9InA51i 4.2 eiFeuifisudiaderesmnisaassseiuems MS wuin YANTT
maawlﬂmﬂmwwummLuawamuummmumms 1/4MS § % n15Mdnaysa DPPH g4
figm Wiy 23.3555 + 1.61 s09a3u1 fip mmimaawlmmmimuLammawammm’m
F¥AUDMIT MS , 1/2MS uaz 1/8MS taeil % nsidmeyya DPPH winfu 12.8603 + 0.06,
15.9645 = 1.92 waz 13.8951 + 1.22 mud1su deyavaaesnismeissiodouiuufii
SEAURIMNT MS , 1/2MS uay 1/8MS hiflanuumnsnsiusenedidudfayneada ( P>0.05;
Al 4.2)
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S 4500
:r
10.00 -
5.00 -

H2MS ﬂ4MS 1/8MS
S=AUAIS MS

O

n1TnI1Ana

o
8

AW 4.2 NATRITEAUIMT MS fannuaInsalunsidneuys DPPH ™ Yoeuwiuniy

4.1.2.2 wasanud1n19alun15.0u Reducing power
NNITNAFDIINNL LA LB EDALLIULN A UBIMISINNZLABALLBLED MS 919 4 SEaUAD

MS , 1/2MS , 1/6MS | 1/8MS Tisveziaan 6 duansi nsiiu Reducing power ¥83LIULAD

1 £

ERNGGR

@

WN9ERR (P < 0.05)

A15199 4.3 M5.0u Reducing power (%) vasiiunii Ansidesluseiuanns Ms 7

AU
szﬂw,\jzmmi Arpualansalunsiu Reducing power (%)
MS 1.0972 + 0.47°
1/2MS 11275+ 0.46 °
1/8MS 1.1150 + 0.47 *°
1/8MS L1607 + 0.47 >

o v

*fdnwssnsiuluwuifsiunineidanuuanasegdidedifynieaiia (P<0.05)
1MNA599 4.3 WiaSeulfiguAiafe vesunMmaaeTEaueIms MS wudl gan1s
aaselsvinswnzidestodewiuuifseduowns  1/2MS § % msiu Reducing
power YBIWIULATGINER WU 1.1275 + 0.46 uasyanisveaesfilsviinsimizideaiieide
WinkInszauems  1/4MS Tawdl % n1silu Reducing power Wiy 1.1150 + 0.47

5098941 Ao Yan1svaaesflaviniszdealedauiuinszduems MS waz 1/8MS &
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% nstlu Reducing power ¥8euIuLAY Wiy 1.0972 + 047 uay 1.1072 + 0.47
muddudensnasswindssdedeniunfifisefuoms  1/2MS uazganimaaes
wnzdsaiedouiuuifisesu 1/amsthlsifirnaunnssiusgeiited et

(P>0.05usfiAnuLANIIARRT UMM IIRaB N zABadadouiuuiiiseduans  MS

uaz 1/8MS agnafifudndty (P<0.05; il 4.3)

1.1400 -
1.1300 -
= £
5
€ 8 1.1200 -
oo ‘
€ .2
Sk 11100 -
& e
€ & 11000 -
Cic
€ g
1.0900 -
1.0800 +— e e e
MS 1/2MS 1/4MS 1/8MS

§=AUAIUS MS

ANA 4.3 NaUBITEAUBINIT MS Aeauausalunsidu Reducing power U89 UL

4.1.2.30aU09529 U5 MS faudsSuiauansiluaavasniuniauliaifigusin
AU Gallic acid

1NANTNT 4.4 ilewFeuiiisuriadeuesyanisnaaedseduenms MS WUl gnnIs
yaaeafildvhmamsdeade Bouiuuiiissduems  vams fuinadiueasiugeiian
Wity 1.5849 = 0.0luasapnisneassiilivhmamsdenidodouiuuffissiuems
1/8MS fUSinafueasamyiifu 1.5432 + 0.015091 Ao gAn1sVIAReNRlavinIsnIzIAes
deueuiunfiitssiuoms1/ams uas MS fusinafiueaTimyifu 1.3410 + 0.01uay

A19199 4.4 YSunaansiueaniuesiiuuiillodlsuwindu - Gallic acid (mg 989 Gallic

acid/ g VBIUMUNUAILIULAY)

SLAUYDIDINIS = "
L Usuaunuaasinuawiukna(mg Gallic acid/ g)
MS 1.1404 + 0.05
1/2MS 13410 + 0.01 °
1/4MS 1.5849 + 0.01 °
1/8MS 1.5432 +0.01°

o w aa

*AonwsNenanuluueIfuuIefalinuwanNA9egalited AunIe@da (P<0.05)

o
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1.1404 + O.Oss?fasqmmiwmaaqwal,ﬁysmLﬁaL?jaLLduLLﬁaﬁizﬁummi 1/8MS waz 1/8MS T
TifimnuwsnsnsiuegnditedAgnieedia (P>0.05) wallnuuanAseg19ltydfyeaia
(P<0.05) ﬁU‘Qﬂﬂ’]iVlﬂaENLW’wL?;EJ\%LﬁaL?jaLL'J‘ULLﬁ”Jﬁ%ﬁU@’M’ﬁ MS wag 1/2MS uagyans
naasumsdsuiioouiuuifissiuems MS uay 1/2Msiimnuuanenseneditoddry

Meadf (P<0.05; il 4.4)

1.80 -
€ 160 -
=
£ 140
=

S 100
S =
a3 1.00 -
g 2
3o 080
Z3% o060
.=_L3
8 0404
g Jodo -
£ oo

1/2M$ 1/4MS 1/8MS
szAURIME MS

AN 4.4 1aTD45LAUBINNT MS AaUSunaasHueavedwIuwnlaisuwniu Gallic acid

NN IMRABIwes Sginsuavany (2553) fildnismeassluFes navessiuaIm
WLTuveIIMITHUATIwRanT MS Saufursuiuduiionsesayimuvessnalugnly
anmlasaidie wuinsEiuemsdLAsEs 1/2Ms fnsaigiiviaveaiiodefiviusnaily
eminTian Tnsazannsningonlizaniiszduomsdug weloradsanainomsgns Ms &
Uinaundeusasdamnsamiviviinenuisndluenidufietusndenusiosnssnemng
AlUinaiesnilnefivlunguiisuamunsaiinsenanuuinalusmnsdaunsizissiuaia
dudu 1/2Msdslirenedasiunanimeasdulasiitednuindedovewiuuiannag
Biulaldluseiuemns 1/8 MS uiwmanasaezidummaaideafuiiwiuuidenis
smewnslutiinaties lngfiseduemmsdaanesd  1/aMs ussiuomnsfitlansemns

Wsmenodaloniunmnaziiluldlunsaiyulaezmsiauiges
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4.2.1 NAYBITLAVDINIS MS Nidinasian1siassyiiulavastaun
NNMIMABsIBdEslaetIun (Centella asiatica) TuseRuamnsfs e uMS,

1/2 MS, 1/4 MS uag 1/8 MS) ilefinw1dnsininasgdulnndsluwdardunt dJuna 6

dUai nmsvaaeanud nnduaidnisasyiulavestiuniinneniy waelinnnauaneiig

ad19fldudAgYNNEtfA(P<0.05)anTu 6 dUa Yaundnsiasyiulaldfesdariinulasil
Anuganiganulugnsems 1/2 MS fie 29.1=5.6 mm 509@NAS gATWMNS MS, 1/4

MS uaz 1/8 MS flfuwindu 26.2+4.5, 21.5+3.2 uag 11.4+1.3 mm AU v)ngasemns

MS iseAusingg danuuanseiuesdidudAyn1eeada (P>0.05) snyiuiiesgnse1ms 1/4

MS waz 1/8 MS lifimnuusnsnsiusesfidbdftnisadd ( P>0.05) uonanidswuin
Ywnninsmnzideddugasems  1/8 MS asilludidedsouuninmios greudnuasludl

YUIAEN(AI5197 4.5)

M3 4.5 Anugavestaunimm) Admswnzdedueviineifesiloliognvs 4 seau

STAU sz8z13a1 (AU)
2T

1 14 21 28 35 42 MeanzSE

a ab ab b b b b

MS 9.0+8.8° B=17.34 5% [po0 £ RN S 1B i 37.4+4.6 26.2+4.5
1/2 MS 6.7+1.8°% a9.2+4 VitDdoret T Fpeadet= qoghTiny  af'6rioe’ 29.145.6°
14 MS  7.9+1.7° N 6Bl 0° 2B TG | Momtmme E | AT o0 o2 1 28.748.0° 91 543.9%
1/8Ms  7.120.7° S%Peo” Mo 7+10° M2.7E3.0° _13.98%5 H6.143.6° 11.4+1.3°

o W aa

*GonwsnsanulusufeturunstsdinuwanANeg19lted A N19EnR (P<0.05)

o
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50.0
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

B MS

®1/2 MS
1/4 MS
1/8 MS

AalamNugurasiiua(mm.)

7 14 21 28 35 42

seazIa(iu)

AN 4.5 mLaﬁammqﬂ (mm) VBIUAUNTANITINILEB9IUDIMIT MS Seeus1eiy

AT 4.5 LLﬁmﬁ’lLasﬂﬂ’JWQQ‘Ua\‘iﬁ}’mﬂ (Centella asiatica) TuszAuaIm1s MS
fiseu 4 seeu wuh ﬁﬂLagﬂﬂUWMQQLLﬁSﬂWiLQ%@LaUIm‘UadﬁﬁuﬂﬁLW?%LgﬁlﬂumM’]’ﬁ MS
32U 1/2 MS fengeiigandsann 42 Ju fle 41.63 Taduns sesasmiiio 2iUD s MS
37.49 daduns,1/4MS windu 28.71 Hadlums wag 1/8MS winiu 16.15 Tadluns sugisu
nstiusaulufsenlvdlunsveaeanisidesiaun Centella asiatica) Tuamns
wnsEpadode 4 seduiidhaty Ao MS, 1/2 MS, 1/4 NS Uy 1/8 MS sgfuaz 6 au yne 7
Fudluszezing 6 dUaiainmsned 8 wansaadesunululunaassnisinglaesiun
(Centella asiaticallupmsinzideailetde 4 sysfufisnedu sesvae 6 6 vnq 7 5u s
7 TULSANUT 5EAUDIMIS MS uas 1/8 MS ﬁﬂ"]LQ%SﬁWU?UIUﬁQ@ﬂIMﬂNWﬂﬁ@@ Ag
0.8+0.17¢191 Turadu SosasuAe 1/2-MS way 1/4MS #80.7+0.33 waz 0.7+0.21Tuse 1
fu 9193udl 14 Fmswdsuntassaulufiuntu fethuningluemsmsidsaiede
W dsssudisnanssenivaveslufiiiugy wihiu 1.740.56, 1.7+0.42, 1.2+0.31ua%
1.3+0.21Tusiadu audiu ndsanTudt 21-42 Ju wuth Sasmssenindvesiuniinizly
913 1/4MS fifuadensd Ao1.8+0.48 lusiodu wds9n 28-42 Su 01915 MS S8ns1n1s
senlvsivaslunsfiauiu fe2.5:0.85 lusody wazwdaan 35-42 Su Saunfmizluems
1/8 MS fradundi Ao 2.5+0.42lusedu druthuningluemis 1/2MS f8asiniseen
‘Lmimaﬂuﬁm%wimﬁamm? Fu uenanildanu Trunfimeluennsseiy 1/s Tinns

JonTeIIUTEMUBLNTUYN 14 Tu (A9 4.6)
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A15199 4.6 Aadesuulunenlntvestiun lun1swizaeaiedoansedue v

2Nl
FTAUDINMNS 52821981 (1)
7 14 21 28 35 42
MS 0.8+0.17 1.7+0.56 2.2+0.70 2.5+0.85 2.5+0.85 2.5+0.85
1/2 MS 0.7+0.33 1.7+0.42 1.8+0.40 1.8+0.75 3.7+0.88 4.2+0.95
1/4 MS 0.7+0.21 #9+0.31 1.8+0.48 1.8+0.48 1.8+0.48 1.8+0.48
1/8 MS 0.8+0.31 1.3F0721 1.5+0.22 2.3+0.42 2.5+0.42 2.5+0.42

e U1

tj (‘_ﬂ o

—
wul

anafguIuTuaasu
- NN W W AN S U
o o

1

185

0.0

- VS

@ 1/2 MS

SYEZLIR(

1/4 MS

78

Tu)

il 4.6 Anadedulurestaun (Centella asiatica) vn 7 Tu

1/8 MS

\J
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4.2.2 HAYDITTAUVDIMNS MS Nidamadanruainsalunisitdnoyyadase
4.2.2.1 wadaANNEN5luUNISANINoYYADHTE DPPH

NNNIINeaaRzldsalalfoduiiun  (Centella asiatica) lua1vsiwizias

1% '
=] S

\algeans MS W 4 sefufe MS ,1/2 MS | 1/4 MS |, 1/8MS o597 4.7 uanslsiidiuga

[y

38UYD191MS MS Msnsiudeanuaunsalumsidnouya  DPPH wud1 @1msimiziaes

\odonsyeiu 1/8 MS fin1smdneyya DPPH wnfign 859145+ 0.25% 509a%nABsEeU

21T 1/2 MS (83.7021+ 2.70%), 52AUD1MNT MS (79.0929+ 1.00%) hazSeaua1vis 1/4

[

MS (73.5619+ 0.73%) mud1dfu §9 1/4 MS fiAnisinimeyya DPPH mflgn 91wns

v o

IWZIaULDLEDSEAY  1/8 MS TAMUuANA1eiuas el dAamIeans  (P<0.05)iua11ns

@ §

FYU MS uay 1/4 MS usliifinuunnsnsegneiidadrfyniaiatu 1/2 MS (P>0.05)

A15799 4.7 Msmideuya DPPH (%) vestrunimnzibedluszivenmis MS - iumnaneiuy

FTAUVRIDINS ArrNsansalun1sindneyya
DPPH (%)
MS 79.0929+ 1.00°
1/2 MS 83.7021+ 2.70™
1/4MS 73.5619+ 0.73°
1/8MS 85.9145+ 0.25°

*fdnuysnaenulunuaiisiumneisinnuianmeegnitedfiunisaiia (P<0.05)

4.2.2.2 navasUsuraasilusasalutaun(Centellaasiatica) fitwnzly

amanmgﬂuﬁm?jaqm MS szudnee dafleuiniu Gallic acid

miwmaauwwLgaqﬁaUﬂiuawwwstwzL?:amﬁafjaqm MS fishafiua sedu Ao MS,
1/2 MS, 1/ MS waz 1/8 MS WHuszezinan 6 Ua wuin o1msinsidsaieidevin
Wty fvdiaiendu uiduSunusssuomsiiaisiu vlimsinaansiueasiuveshuni
ANULANANAUBENTTEAAYNEDR ( P < 0.05) 31nMSNA@aUUSINAESHUDaTINVDY
Jun (Centella asiatica) ﬁﬁﬂmwmﬁaﬂuqmmmi MS fisneseiuiu Susunuansiuoa
saludunuandatuiy 91nen597 4.8 uandliiu gnsems  1/8 MS dUunauansil
ueavaihiiy 21080001 Fuduseiuawnsiviilithuniusinaasiiuoasiugsiiae
509@9AD 1/2 MS, MS uaz 1/4 MS a1 1.7886+0.01, 1.5602+0.00 way 1.4753+0.01

AWEWU F90W5gRT MS T 4 sedudianuwandneiuegeiifeddynieeda (- P<0.05)

(mwﬁ' a.7)
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9199 4.8 YTnauasitueasinrestiuniiwizideduomisgns MS fissiusiiee

Usuruasiusasiuiilaiisuny Galic acid

il (mg va9 Galic acid/g vashuiinusstaun)
MS 1.5602+0.00°
1/2 MS 1.7886+0.01°
1/8MS 1.4753+0.01°
1/8MS 2.1080+0.01°

@

“fnwsiiiaiulusuifsdununetsinuuanasegaiifoddymeadia (P<0.05)

255

1.5
0.

1/2 Ms 1/4 Ms 1/8 Ms
s¥auaIuig MS

U5unen Gallic acid
(mg wav Gallic acid/ g)
=

]

awit 4.7 YSnamsilueasimwestiun (Centella asiatica) iwnziassluaivisans MS

flsgiusng 1 4 szdu fedlouwiniu Gallic acid
MnnsAnymaveInsiasyiulafuauduiusiunsiueyyadasy wudn
@onAReItU Zainola et al(2003) fina1ni1 Thundifisnem Siwaulumnnuasiirmuenid
suann sgiivTinuasiiueasiann vlvllussansamlumsiueyyadasglad Fsainnng
wnaesil Taunfifiniamnzdeduownsgas 1/2 Ms finmsieseydulauazanuganniian us
PANNIaluNSINUeYYadasY ﬁ]zwudwfh‘uﬂﬁﬁmﬂmmﬁaﬂuawmiqm 1/8 MS §

Uunaansitueasimanniigauazdussaninmlunmsiueuyadasyivae
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UNN 5

dyuranImaaslazloLauaIuL

msfnwmadensisydula wag muaunsalumsinueyyadaszveaL il
wnzidsadodelussduanns MS funndiedu 4 ey Ao gas MS, 1/2 MS, 1/4 MS uag
1/8 MS Tuszaziian 6 dUai wuiszduams 1/aMS denalvinisiasyidulavawiuniily
gan1snaaetaiyiulnAfian Jernifennugaviniu 2890 + 7.64 mm Wavasm
anuasnsaluntsiueyadasy wuiwiuuifinedse e defiseay 1/4MS  fimn
AANINSAlUNSFNUUeYYadaseATian tnefidadeluyniBised fio Usina Total
phenolic compounds AU 1.5849 + 0.01mg Gallic acid/ g, DPPH radical scavenging
assay WU 23.3555 + 1.61% 20n13ATI¥Y Reducing power assay 1.1150 + 0.47%
Tasawnsmanes 1/aMS uliriadsgdunnisnisiiessidlaifiouiuommeaansgnadug
Fuzduens 1/aMS  thuenanaramarensiadayiulnvesiuuiudadaade
ANNENINTAIUNITAUOULADATE

MnMsAnIRavesnnesyAUlaLasanannsalunsFueyyad Az sthuniis
mszmzdsduomnsmisisaiofossdumaty wuh seiuommsianatuiisvinase
ANUEINsalunIIueYadasEIarUSINa s TIueaT eIt Iuneg wlllud Ay nneata
(P < 0.05) FepWnsimdsaiiodes Auiienumuzautvtauninniiaafe gnsemisl/2
Ms ilesnnthuniifimamneideduswnsansi Smasiyiulaiafian AeAnedemiugs
WAy 29.1+5.6 mm d9nulusinniign fie 4.2+0.95 lusedu dauanuamsaluniséu
auyadaszasnud JUTunaasiueasiludiunviiiu 2.1080+0.01mg.v84 Gallic acid/ g
wazUssdvsnmlumsidneyya  DPPH iy 83.7021+ 2.70% Weglussduiipuadl
UssanSmanniigadlerfioufuganisnaansdus
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