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ABSTRACT

The aim of this research was to determine on phytochemical screening,
antioxidant activity, alpha-glucosidase and alpha-glucosidase inhibitory activities
of Leersia hexandra and Elephantopus scaber by using different solvent extractions.
Both plants (1:1;w:w) of recipe were extracted using by different solvents including
aqueous (ALE) and 80% - ethanol (ELE). The extract uesing liquid-liquid
extraction was suspended in 80% methanol and partitioned with n-hexanes (FHLE),
dichloromethane (FCLE), ethyl acetate (FELE) and aqueous (FALE) respectively.
Phytochemical screening was.determined on total phenolic (TPC) and flavonoid (TFC)
contents in plants. The antioxidant activities were determined by Ferric reducing
antioxidant power (FRAP), 2,2-dipheny!l-1-picrylhydrazy (DPPH) radical scavenging and
2,2-azinobis(3-ethylbenzothiazoline-6-sulphonate) - (ABTS')  assay. . The alpha-
glucosidase and alpha-amylase inhibitory assay was evaluated on glucose transferase
mechanism. This experimental study found that the recipe showed high among of
total phenolic and flavonoid contents especially ELE (40.024+0.952 mgGE/gExt and
0.072+0.001 mgQE/gExt). The extract was fractionated with FELE showed high among
of total phenolic and flavonoid contents, (33.900+0.575 mgGE/gExt and 0.034+0.0033
mgQE/gExt). The antioxidant activity by FRAP assay found that the ELE and FELE
(291.461+3.403 and 222.360+3.021 mgTE/gExt, respectively) showed high among of
ferric reducing antioxidant power. The ELE (ICso = 0.082+0.0025 mg/mL) was

significantly exerted on free radical scavenging activity higher than ALE (ICs, =



0.122+0.0033 mg/mL) and FELE showed higher than all fractions by DPPH assay.
ABTS" radical scavenging activity, the ELE (ICs, = 0.0048+0.00018 mg/mL) was
significantly stronger than Trolox (IC5, = 0.0086+0.00063 mg/mL), known as standard
substances.  alpha-glucosidase and  alpha-amylase inhibitory  activities, ALE
(ICso = 0.022+0.001 and 0.114+0.006 mg/mL), ELE (IC5, = 0.098+0.002 and
1.005+0.316 mg/mL)  and FALE  (ICso= 0.025+0.002 and 0.692+0.012 mg/mL)
respectively, were significantly more effect in inhibited alpha-glucosidase and alpha-
amylase enzyme than acarbose (ICso = 1.054+0.113 and 0.173+0.026 mg/mL,
respectively) known anti-diabetic drug. The recipe has been having the phenolic and
flavonoid contents which chemical substances were known as anti-oxidation and
anti-diabetic property, Pharmaceutical activities were showed on antioxidant and
alpha-glucosidase inhibitory activities. Further, also chemical compositions, major

active compound(s) and in vivo were clarified in next study.

Keyword : Antioxidant, Alpha-glucosidase, Alpha-amylase, Leersia hexandra,

Elephantopus scaber
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AU
1.6.5 Lﬂu@am'ﬁLLaz;damﬁuawgﬂﬂwsuawgﬁﬁﬂiw?jqLﬂuﬁﬂﬁwwaﬂwﬁﬁﬂﬁwﬂmu

YUY
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UNN 2

Usvirtlenansdaya

nsAnwIaINgNUATlUBY qriasusuyadase guadudueuludieaninglading

wazgvsdugueulsdeglinaavesasanananainuansuasuaiusulunasnnaass {33y

TAUITIUNITAUAIN SIUTILLDNANT HBZINUIFBNLNEITVDINUFTD faralull

2.1 asngnuaidesdu

2.2 PUYADATY

2.3 ansinuByyadaTe

2.4 MAnTivEfueyYadas

2.5 lsALuwinnu

2.6 ayyadaseiulsauIviny

2.7 wulwiuoavhngladinauaznissusaoulesiuoavingladina
2.8 wulwsforluaanazmssudueuluiorluaa

2.9 mssnwilsaumniulungefnisunmdunulng

2.10 fangulyisnldluaiide

2.11 NI MNYI1T99

2.1 @sngneaditiasiu
a1sngneall (phytochemicals) fio anstadinusssufnnuludis uasemish

| ° Ay A vaa o a Y i Y Ao 2 o oA
U398 Inthalyliddu savad waznisUndesrunulsauinald Wuln winsyiy

SN R v Ay o o = o & v a a
wazdasie o dudunsssvugiinuiunassunloiy warduluarsiueuyadasz s
Uszdnsnin Yaedesiulsasng o tuaw wu Tsevala Ly anudulasings nszgnnguy
lsrven luauialsaueise nalanisvinuvesarsngnuediloringsasneornidululaenis
! b4 L3 ! o P~ L3 a o v a o ! @& A v =]
tagliteuleduisnguriaulantu wuleduiselayiminvhavarsneussaidigsnne &

o b4 ' < £ = Y = 14 ' a
Havilvaisneugsanuagns Gedagdunvaniswgnwiadindiuinnin 15,000 ¥ila

o

UnInermansnudnarsngnuaiiasisuslesdalenalnniseangnsluguuuunng o laun

' 12
a a =

AuBaNBLATY (oxidative stress) a1ganiveteyyadasy anAUdemgiiiaduiy

Aduie (ONA) Wunalnd1dey Mvibiansngnuaiiannisialsaueisald iugiiduniulse
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[y

LESUAT19TBUUTANAY ATUANNITISYLAULAYDEAR AIUANNITEBNNTUBITDS LU

q

AOAUNITONLEU BI8ANIRaNsAY BelRs1InevinuUssaunulsegaliusyansaw

ansngnuaiiesiunlensndvitnisegeuluevisuazguulng loun woaniases
Wiy wesUuesd walaueed ¥1lUlU AL AfieIaEn weunsIAIlu Lagaiakoalna

o w ]

lalee Wuansuszneuniignsnisen lufivayulnsvianisetaiiassddyiisssiafeivse

NaevlaTIuAy nsnvatsafywatluinusvenfaiyrdaduiignsnieias wu

LeanIaoen Wesiivesawaze Uy danaudilunistluyszenaldiduen®

m'31/1maauadﬁﬂizﬂaumqqumﬂﬁLﬁjaﬂéfu (phytochemical screening) tunns
nsapumaalifesiuresasadaluiiv eidudeyaidestuindanandngulathadiquims
ndeing 1WA 1an57 wavAeut sz iunguansiail InsasiadeuseUufAzend
(color reaction) @azlinailudsing q vidaRnnzneu utadu 9 ngu®® fil

2.1.1 uoanased (alkaloids) tuansuszneungulngunfigangunis wunnluiy

& I a A Al < ¢ wa ¢ a £
YUAN LﬂuaqiaumiEJV]@J'IUImiLQULUanﬂﬂigﬂa‘U @mﬂllUmJaﬂLLaamaaEJfﬂ ARG lli]cl/]ﬁ

Y

(%
a 6

Dune ldazanetn urazanglanludviazatsdunidinuaudinisaiinisnieniniazgns
nundringrneuyviiasdndwnnersiuninuie wu Miduensziulan degruguy
morphine LLa¥ cocaine

1 v

2.1.2 unudu (tannins)1luaissananwoaflusanilutanareudslnguasy

q

s,
a al

v o v = va & i = I3 PN v v ! =
AAUTUYDU HANUALUUNTADDULALUIENIA L‘UUﬁWiVlLLEJﬂIMUiﬁVIﬁI@EJWﬂL‘Wi’wlmmmaﬂ NU

9
14 s

lonslususaszuavsulnalaludnmuantivasslinve sunuiiviuegivvuinvedaiana 19ns

andinen wu iluansiueyyadasy faeg9wu proanthocyaniding

2.1.3wa5Uuped (terpenoids) %i3e wasitu (terpenes) Usznausignuagianiian
= ' . = I . 3 a o 1 o 1
138N11 isoprene unit ¥9tUW branch chain ¥99A15UBU 5 02ABN LAZUNUSEA 2 AILAUY
Wuarsyfeglinnvunnanlusssuyanulansluiivuazdnd s sesquiterpenes nulu
gosluuvetuad diterpenes wuludningiadnwanwesul triterpenoids dnwulunyluguves
cardiac glycosides, saponin waz phytosterol Aavsn1uadINeT 1Hu awisasuliala

A8199U andrographolide Mnwulusiuingaelas

2.1.4 ia1lauesn (flavonoids) LJuansusenaunedaiuedn (polyphenolic

compound) wuzntusssun@laednnuiludeg (pigment) Tudauans o vssite daulvg
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Judindnazanglaluivhlinenliifdaisan Tusssuanfaznunaliuesaislugudassuas
TugUlnalales arslundunaliuesaneglugUlnalaledenasendt Waliuswdlnalales 4
OUEMANEYINe oL Ed kAR ILANANAUNNNNNY WU gNSATUEYYadaTY AUNTENLEY

aulisa feg1agu quercetin Way catechin

2.1.5 asanealnalalen (cardiac glycoside) fozlnalauluaifasesniiindea e

Massadadwsmulalamunlumelalasiluuuniuegluluana Sgvdeszuunduile
e uwagsyuunisivaisuvedlain 1w @sludlo winsine waafiudaun delinnsldiy
Tunguifiansfuaninalaledlunatszuwu a9 msiluvindusyaiveniiy e19iee1ieu

g13zue waglsaiiale Yagtudinmshunldlugthenneilanglagiuussduvesiiladiali

£
% =

EXREAIATINTEATI))

2.1.6 gnlUilu (saponins) wiewlufiulnalales (saponin glycosides) Wulnalales
fldu aglycone tuans steroids %3e triterpenoids d@duilazdufudruiiniansoayius
voadnnandiurus C3 1y o-glycoside Wmnannudiulnajiu oligosaccharide 1-5
wihe ludulnalaledfinuauiRuitedeadieay wu anunsafianeadoweiuinduans

=< a . [ Y @ = Y [ v < @

ANWTIAET (surface active agent) YviladeauauanlallusdIn lruuanieiiisne
uwaludl Ur3auaan @981 madecassoside

(%

2.1.7 wauvsa3lu (anthraquinones) Wuansailuuinuanniign wazdaudAey

o

nan wulsnslugudassuaslnalalediounsindluuiilasaadianugiulsenaunie 3-ring

-

=

) aa 14 I o a ¥ & @ 1
system Wugnsndduasdy dnrsdrasueunsiaaluuunldusyloviildusissuiguazenang

28197319929 P19 emodin Lag diacerein

2.1.8 afisus (steroids) uansiidlasasnnadaadsiuaislungu tetracyclic

v a a

triterpenes Apdasumationsa A uMUUlATIEIIMaN 4 29 Tnad1uniunniuden 3 29 uag
JWRIUVAKALUDN 139 Iﬂsqaiflqwugwumu cyclopentano-perhydrophenanthrene
3 PP o w =~ o £ & & o (% C%
nucleus LuasniipIudAyLdesanhunltlssloviilugrannisdniau wasawlsaiala
(cardiac glycosides) a19ullaanie snauintianatevin wasilugesluume drograguy

testosterone Way progesterone

2.1.9 AN13Y (coumarins) @153 MnANTW Wukarlnuves ortho-hydroxy

cinnamic acid Tuigagnulanslugudaszuazlugdlnalalenanslunguilonaseninauisulna
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lalgd (coumarins glycosides) w3auanlnulnalales (lactone glycosides) @159 MnInAL3Y

TdUszlonilumanasnu wu Wueiiguden fsg1atu aesculetin waz umbelliferone

2.2 BUNADHTY
a G A Aa X ! I a ' = o w a &
auyadasuiludmiavulusaneluung uagsunieaeiinnsidneyyadassimani
sanluiumaenleduavansiueyyadasesing 4 vinliaunaiusenitansinuasnisiu
a g ! = ' 34 a < Aaa & a
auadasyiuIrdmadesogunn® syyadassiluasnididnasoulanineinielusznay
= = 1 (Y o aaa Y [ Y S aa a
wseluana danuliasiuaziufiseilaegenadituastilueng wu din sy waz
Adue Wrlugnisvinanedieilie lspnangwiininainanngueteonyadases 1wy N15¥37
TsAuzise lsawumnnu lsamilaviaden lsprinudnden lsngdun anudulafings A
AaUNAvesagnuarAIRAUNAvTeITTULUTE AN
2 . = = S . !
auYAdase (free radical) nu1uie a¥naunIaluanaiil unpaired electron g4

I

oy 1 electron WnTuliilofusesenitegnouunnaen syyadassluluananielily

o aaa (Y a = < 1% ¢ gj a I .
mim‘dgﬂimﬂumsmiuLaQamLﬂuamﬂizﬂauwaﬂmmwaa wwaalug‘dmaa reactive

Y

a

oxygen species ( ROS) wag reactive nitrogen species (RNS) 8yl adasza zlﬂﬂjaﬁéyja

'
= a

daszisazlunserunisiinuiseneendndy (oxidation) vilniineudadasenasniaag
Andugnleludsddinfinelalaglosendiau Woeyyadaseduliiadosuazlions
AnufAserfulumanatrafeafiovlifienadosiu nadiaundeluanadieifeiignyde
viesudidnnsauaznateidusyyadaseflua Geazidviujisenduluanadusieluidy
UFA31gnlal (chain reaction) dsdsiiarthanldusnseiuanufuiivasasduruauisn
Tuns oxidized asFluianalusnanie ansidiansamnsalunis oxidized asdaluanaly
$19n18138n97 Reactive species (RS) @adulnajidr19togluguund reactive oxygen
species (ROS) b a & & 9w ‘Uslugﬂﬂlaﬂ reactive chlorine species La® reactive nitrogen
species anlinananainsailiifinuAze oxidation e1aazwulalusuves lipid radical
1130 genetic fadical RS HultidnduirvsdosoglugUuea free radicalianoly a1susznou
vrsluianaiioglugy non-radical usiliden1siindfAzen oxidation 1uH,0, AdaLTy RS
it egnalsinaimeassoyyadasevionsnsenulmAnnisaseyyadasyiannayya
dasvuazansiililveyyadaszues ROS uay NS awwalmAneyyadaszsuaundadily

aunanua1In1UeYYadaTe (antioxidants) Ngnasradulunismiailuifinnignitenin

oxidative stress Fuluanmsuadlsn®
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Reactive oxygen species (ROS) WULANIINNITLNINAIY BINIT @15AT 9
nszuauNsasena sy nsmelaszauwas saulutuindulunalnnisdesiusiesass
F9NBINABYTNAN 9 ¥InT1NednszUINNIAInanNuINAuly w3an157s1aN1899

% a o VY -d’{ o Y a . . dy
ansiueyyadaszaryiluiinisazauves ROS wnTuuazinlvilinn1dy oxidative stress Ju
18 N7y oxidative stress BumniinTulusseziiandu 9 Westvartuas lidmansenune

L 1 a (Y] 1 [ o Yl a a al o dy d'
guamuntin wiannangainaduRauLIsnlviianudswasiinaluvhateilowds
#1199 LHoYUEaa ST DNA wagaviluglsnlunanessuuuaziilganuienvesedeny
ag 9 19w Isalussuuinlatazvasaiden lsanisanoiuazszuulseam wu Parkinson

. ] ] Yo & = ] a | a o =
wag Alzheimer Wasaszuusouliviasng o uui5e ulutdinadonudanguvesimg ¥
91NF18918N1339BNUININ1E oxidative stress Huluannaveslsn wazs1anieaziiniizil
dodulsaueg1e®aniig oxidative stress Miauauiuduusiunsiialsawanilognaiy
19da’ fsliudle ROS MirTutuavgnideulinareduinlaeiweulsinielusnanie audl
uledldiien1snida ROS MANTUITENTININ antioxidant enzymes Usznauluaag
wulgdnanfidiaglaun superoxide dismutases (SODs), catalases kag glutathione

peroxidases @usiazioulwiilluanaitmunensneiull
a ' < £ !
auyadaszuvssaniunaieyssian lawn

2.2.1 3ueA7N00nBLaualyd (reactive oxygen species %98 ROS) 11U eqﬂma'%
panlgnausamvalsuperoxide radical) lansen@ausanea (hydroxyl radical) Fananoondiau
(singlet oxygen) uvaTsanlidalitunansendiauduoyyadase wilaouauifugds
naneendauiamisoviliidnamasnedewadld ROS AatuldnuatBang B

¥

' Y @ oAl 1 v oA
ﬁ’]iﬂiﬂLLU\?@@ﬂlﬁL‘Uu 2 LUV NFINA LAY

2.2.1.1 Yadeanslustsnie (endogenous sources) ROS AL LAATUIN

1 ' 1 4 a < a
NTEUIUAITAN |UDITWAITHIUNTTUIUNISATT ATP Tne O; aztUasuliilu H,0 lngund
$19N8VBINYBEILABINTT ATP Juaz 300 mol @39z liann1sly O, 9113w 100 mol &4
ROS MAndunuazgnidsulinaeduiilaeiiueulsduas unstuneufiuufiselagl
Ideulwduanainnisasimasnuudy lunalndesiudaesessnanieiiiegn pathogen 111

6 @

sn3mATNIsase ROS Junlaguiu lagenusngnisaiiiin oxidative burst Wewadiin

\§8AY1LYU macrophage Wag leukocyte gANTeAUlaedEIbg 9 Agiin1sasie 027 Yu
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H1UN19 NADPH oxidase tutana O,” Mtinduazildsusdeluiiu H,0, waziindu

hypochlorite (HOCU Tutgn

2.2.1.2 Yafunneueniaenis (exogenous sources) Jasduandoutuiiay
ag1auntun1snseauliin ROS TneLanze8198953@099 949w UV, X-ray, Garnma ray
T,m%’qﬁLmdﬁﬁazﬂszﬁuiﬁﬁ;%ﬂﬁaulﬂLfJu hydroxyl radical 88719998018 ®IBUILANANTIE
N19LASLYY paraquat ﬁﬂizﬁuiﬁﬁm peroxide %38 ozone @7139IWIN quinones LAY
nitroaromatics fansTiviilidAn superoxide 18 wenaniigilansmindasieldsuldunn « 7
amdueianaiin Fenton reaction I @1sdns o wianilineznelifinuzide wazlsaiiieasu

NN5LADUVDIDTEIZH

2.2.2 Fawlesiwuinasusinea (sulfur-centered radical) tu ndausinoa (thiyl
radical %38RS) FvaunsasIudiulilanaveseendiaulauazaiinsaeendlad NADPH la

yudensaibiineyyadaszuiindu o ldun HO waz O, 1Wudu

2.2.3 A1SUDULULABSILIAABA (carbon-centered radical) invnluanavesiusy C-H iin
n1swaninlan1sueuniidiannsaudasy (carbon radical) Na1u1sasiuddnuluianaves

2anTUle wavaunsneandlag NADPH 192

M3 1 auyadaszuaransulilyouyadaseniiaudAglunsiiaufiisen oxidation

reactive oxygen species (ROS)

auyadase o \ ansilslveyyadasy oo
(free radicals) o (non-radicals) T
oxygen radical O, singlet oxyegen '0y*
superoxide radical O, hydrogen peroxide H,O,
hydroxyl radical OH’ ozone O3
hydroperoxyl radical”  HO, organic peroxide ROOH
peroxyl radical RO,

alkoxyl radical RO

carbonate radical CO5”

reactive chlorine species (RCS)
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chlorine radical ct hypochloric acid HOCL
nitryl chloride NO,CL
chlorine gas ClL,

reactive nitrogen species (RNS)

nitric oxide radical NO’ nitric oxide HNO,
nitrogen dioxide
NO,’ peroxynitrite ONOO
radical
peroxynitrous acid ONOOH
nitryl chloride NOOCL
alkyl peroxynitrites RO,NO
nitrocarbonate O,NOCO,

nitrosoperoxycarbonate ONO,CO,

111 : 95U anawiien’

NFRIBWaAA1N 9 V093 NIEINBUYaTATTAmNATI Ilmaddyan mnslATIET
Lazn15v198 lngenadeaninuwaiiesudiuluaunseisgydaaninlaenids lngoyys
a % o PN % a a ' o o & an 3 a
dasziinagyianefiwealudu TUsAu uazfldwe munszuIunsany Al 1) dlaleseand
wau 1unsyianglesiuliduda (polyunsaturated lipid) HiuUfizensendindunaziin
auyadase laun nynledulelasiveseanlys (fatty acid hydroperoxides) Wae
asUsenaudadlen (aldehydes)” 2) nasangfiduie oyyadaszasaudemennfdy

a a a A v 1 gj o aaa
ewariindlalushiu(nucleoproteins) Mmenalneing q 1alaen19mIeaINN159U Ase1ve9
PUUADATE WFOlAEN19TRNINNITNTEAUNITINUVBLaUlYiu1wn WY kaaeleosus
wutaueulntiapdted (Ca?*-dependent endonuclease) ddualvitinyusingnisaising ¢

1 o o w . o i qoj a | al
WU nasviateaIfulug (base lesion) nsvinaielassas1svesuInaMdud1ulsznouTeen
WuLe (sugar lesion) NSLANTNYBIALDULBAELAET (single stranded breaks) LagA13IU

a

FLNUIRANAIA U0 IR uLBLAZlUIAY (DNA=protein cross links)>"3) ansvinanelusau

'
[ =

WsAududmngdrguiefidnazgniaielageuyadass uiinanudemeiiiatuenall

= o o b4 & a ! a LY o Y a = ' a A [J
?“ULLNE’IQSUUVIﬂﬂLGUaaLﬁEJﬁﬂ']WL“UULG]EJ’Jﬂ‘Uﬂ’ﬁVI']ﬁ’WEJl‘TJlIULL@Z@L’e]uLE) LLG\W’]ﬂI‘UiG]‘HV]QﬂV]’]a’WEJ

Uullinauandindinizaanisyiauvesead wu tuleddng 9 lnslangegemnswmi
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vosnsnezdluigninaedusduniiiinudifysonisesngns (active site) veaouleil

4

wiauu v leuledaydsauaudivazdwalivaddonannla®

NNTLUIUNIIANDYYABATEAIN 9 NINANNITIRY danavinlis1aNgveInLs i
N3, F0UAAVRLYANBYAADALIAT LUBINIIINAITANNTEUIUNITNIHAYAITBINTVES
379018 LD IALAUNR NS UMEanamnan1syinAanssuluwas L weluvaziReIiu 519078
< a 9] 1 =4 oA v a X & Jaa o w ]
Aln15ase wazganuaNwaavu v ivelilineuaNnady MeldnUseinTuresdauly
Tagtuseamumaniuuaniig anusssulunsldddn wazaninuindeuiiuasunasly dad
HAYITIIUAILEBNADY NTZUIUNITMINAIAN 9 VBI3NNBANAY Visainvaadenis 9 Ju
lusemeannndiund leefsinglidauisandaveadelaiu iiauaugalusianigy

WasuwUaald vilsludadenviliiiane1Baninmveand fie ayyadase (free radical)

2.3 f136NUAYLADESTE

I~ aaa

a139118UYadasy (antioxidant) Avanaunsadesiuniageasnisiinujisen

(%
v o 1 = v

oxidationfEWAN ROS iATUL1INNTEUIUNITAN 9 TuN13AITITN Aelus1an18Tasieq

[
a < ¥

a319a139UAUYA FATEIUNUNON IAUAZAAAIIUTULTIVBY ROS TAATUAIY LagUnfua?

[
=

nsadansiusuyadasylusinistullagnafismedenisiineyyadaszduneluname
WANINIENMERAUNALUIINIY 11 ANULATEA NTUBUANAARDAUUAN & N1T5UUTENIUYY
fifinaan antioxidant enzyme n3ean11¢lsAI 9 ﬁawwﬁﬂﬁmsa%aa%a@aizLﬁ'wﬁu
udvannasening antioxidant LAy suyadasziinidune oxidative stress ayyadased
lildgnminaluviaewaduandederlfdudumguesnininlsadig q 16 wu 1Oy
AUMAUDINRENARALEBARARY H2I5Y Parkinson T98E$R1N158NEUAN 9 axuiiulddnans
shusyyadaslusingduiianuddyluntesiunsislsauagammdeuvessameu

Y9UIN

[

2.3.1 \5nannsakusansfueyyadasenigtusanelilu 4 Ussiaudadl

2.3.1.1 intracellular antioxidants (antioxidant enzyme) latn towle sl
§19 9 ﬁi%’iumséfma%aéaiz L% 14 catalase glutathione peroxidase superoxide

dismutase

1) superoxide dismutases (SODs) 1Huroulaaifldlunisisaufizen
nnsaanefaved superoxide Tiaswdu H,0, Fueululviaiznuluwadynwaduazny

Tuextracellular fluid SODs Wuazdl cofactor Llulangntindslawn Cu Zn uaz Mn Tunywvd
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Cu/Zn-SODs agwulu cytoplasm @714 MnSODs agwulu mitochondria ziulain
A Sauaives SODs Seradu ROS Fsluan1zunfasioules catalases uay peroxidases
Lsﬁﬂmwﬁau‘lmaqamm H,0, l¥narefuiiuay O, deld athalsAnuminsieniefinniig
graeulesdia 2 vind19duaryilHiAnN12 oxidative stress uazidsaranisiin Fenton

reaction @saziUdEY H,0; Tnatelu hydroxyl radical @01 oxidizing agent Niguussla

2) catalases tutoulasdnldiseujaseanisaarsdrves H,0, Th
naneiluiuag O, tneld substrate 1Y H,0, §1uu 2 Tuana teulasledald Mn w3e Fe

W cofactor @aznuteulusivinillaly eukaryotic cell il

aa

3) glutathione peroxidases %Wssﬁamiwﬁﬂim reduction U84

hydrogen peroxide #3aziUasu H,0, Winaaiduih

2.3.1.2 extracellular antioxidants @A vitamin C mi‘ﬁlﬁﬂa:u sulfhydryl

groups
2.3.1.3 membrane antioxidants lalA carotenoids ubiquinone vitamin E

2.3.1.4 gnsfisndudemsdunsizieulyinildsueuyadasy louwn copper,

manganese, selenium Lag zinc

2.3.2 MSWUUIELANANNRTIYRIATAueyLadaseateluTsneuagldsuan

ANYUBNI NN
ansenueyyadaszusazlinvzlinnukswansaaiy Fadulaidu 3 Useuan fadl

2.3.2.1 primary antioxidant aﬂﬂuﬂﬁju endogenous antioxidant WHuans
ALeYYadaTENIAINLTIgIRga Fewananagil potency duddsainsadldldiens
Wasuwlasa1stmdulumiufsieniefedn1sladnnae 19U catalases glutathione

peroxidases #39138N8ABE19T primary antioxidant

2.3.2.2 shock absorbers @13@ U8 UYADATBNUTEANVTLINTAIIULTS
5948911910 endogenous antioxidants agasiariiazwulaluiilolonis 9 wwu albumin
transferrin LJu@u sgr9lsAmiuasmanitladaiuisaasisvulaninlusianieiinning

oxidative stress TUwan
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2.3.2.3 secondary antioxidant 9aduanslungu vitamin nsneziluuiswia
Wag co-enzyme Q10 Fallunnianusznaulumeansyienindsienunisiiueyyadass

Wi flavonoids, polyphenols, vitamin E, vitamin C lLa¢ carotenoids WWuduy

2.3.3 antioxidant network

£ '
=

oyyadasEinTulusiazdruveradaziiansiuoyyadasiiinundansfiunnsig
funuanmgiiog 1y vneyyadassiuiAnity lipid bilayer vaudavuisad vitamin £ 2y
runiunumlunissu free radical wiantiu wagvniinduly cytoplasm vitamin C &4
avangluthlddfasdnudunumuny mnfanunguinisiin ROS Tustaneuds Tuyn
Suazfosdl ROS WatuUsvana 1 mol winauwddn vitamin E 1Ju antioxidant iiiesatis
Feaiildlunisiida ROS s 1ududedldsu vitamin E 8 431 ndusdety dudululiléfiee
175U vitamin E ﬁqmumﬁ?ﬂuﬂWi%’wizmummsmwﬂa wanaliiuansreniedinaln
Frurunnnlumssuiiofu ROS Miindu wavdwinu free radical fe q Auld Tneyauiu
og1afuszuu 13801 antioxidant network leansiusyyadaselaiuvielsi electron un
ouyadasyly fanstufivgnanedu pro-oxidant Inganunsnauneg antioxidant network
melumelédedl aiin lipid peroxidation Midovuwad eyyadasiAntuiiuziamlipid
bilayer 9zl vitamin E (alpha-tocopherol) 1§uluiinidu vitamin E radical 34 vitamin C
(ascorbic acid) 9vu15u free radical Aouazildsulinduundy vitamin E Unfandu
reduced glutathione (GSH) az113U free radical 210 vitamin C radical (dehydroascorbic
acid) waz coupling v GSH 8nlutana tAmu oxidized slutathione (GSSG) Avztdunns
#1180 free radical panluldiileflaz e slutathione nduunlddnase Tusresneasdl GsH
reductase M9MAMUARY riboflavin 1flaazasu GSSG Irindusneglusy GSH uazwiey
flagfuAvoyyadasedely uonaInd vitamin C Lag. dihydrolipoic acid fgstdaeTu

nsruIuNsiUaen GSSG Winduweglusy GSH wui™
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NADP* 2 GSH
(reduced H,0,, LOOH
glutathione)
GSH-reductase (GR) GSH-peroxidase (GPx)
Riboflavin Selenium
NADPH \ a3
+H* (oxidized H,0, LOH

glutathione)

Awdsznay 1 Ufiseeululindn H,0, uaz lipid hydroperoxide 978 Glutathione
peroxidase
fianam: http://www.smj.ejnal.com/ejournal/showdetail/?show _detail=T&art id=1841

[

UAsenadl 3n18u & wia Ascorbic acid \uaisdueandinduniiiniud 4

ho))}

va a & 4 A kS a a = [ Y3 | L4
AandAnIAildy monosaccharide 3o R AT RAe NuluNguasdnd winywdvn
ulwiilun1sdansest ascorbicacid F9dossUaInRIMTNIUDn 3edatduinduindues
uywd ascorbate WuANHNTUglUNYTILILINN WU Naldnsepaduwasiudu g wuludiu
904 chloroplast iuduussnaunsluisadluuiunmguin ascorbate aunsaduass
Tudnd udludniidesgnadsunuagnynzinigyideanuainsalunsduasiesy vilidessu
ascorbate 3 nA18Uen darudAglunisasiatedativinu lunisdsuuias
procollagen 1Ju collagen Tnunasoondndu proline \Ju hydroxyproline dunuinluL

e . a . . = e . a Y a
LNUBATUVDY tyrosine N1stUasU folic acid +Uu folinic acid LABIVBDINULNLNUDAYUVDY
mslulamsn wan Wuau ascorbate 1ua1s redox active gwrsavinufifseazifiuny
H,0, #ag ROS 8u 9 1@ ascorbyl radical @11 radical #3osliesnazdunsiatiosnin
~ o a . o § v a A X
10391 IATIET19@INISOLAA resonance hybrid Y11 electron HladesuINUL ascorbate
viuluszuuaiueon@ntdusudy O-tocopherol Tunasindn ROS MiAaTuluTuaRaLLY
WU lnenissnaduseolannsouna ROS ftasnataidu tocopheryl radical (oxidized
form) Tocopheryl Mifintutudinatuisagninidnauilu A-tocopherol Auldlae sy
electron 910 ascorbate #1azgneendladidu ascorbyl radical FaausaiUasuutassioly

1#8niu dehydroascorbate (DHA) {u3U oxidized 483 ascorabte DHA @131509n3A%N
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aullu ascorbate agafiusza@nsaineie dehydrogenase neluladlngenfe GSH #se
Fudgoenainsienie fedunisdudeendinduludfinuaususrldnanazenfads
ascorbate Waz Q-tocopherol aswidninudnissfumdshunnlugiiulsanasdon
wila wimuuaglsaiesienanginioneondnduis g vlaiimuugdldsudsenu

WiawaLye>

s

wan fusiasuemsidueludagiuinirfesas 90 Sadundnsmeiddgnis
oyyadasvaunai idenmadugunmiuiufumsdnuieniadi in vitro, in vivo
way clinical research Tagvialuudandn fusiia3uomisfdonsdueyyadaseinasi
Uszleniliusguunng o Wwussuuiilawazaonidon 916lun 1oy @3ugunInaI Ly
yosiuavnl ietlestulsauzise uaglsnainanuidenvesszuuse q arsdueyyadasyi
nwulalue1vsuasnandueisssuyifdiulng Wy vitamin E wag vitamin C a1slungy

flavonoids #1508 carotenoids kaga13nga phenolics lagdnwauza Ay veea1Nlgns

1 <P A

Aueyyadasmainisuiunee A3l conjugated double bond aglulasaasng insie
Weaswmalliuniegade electron LU free radical MiAnUuae delocalized ey
lassasslauaziilluanainuadesninasilil conjugated double bond fatiumIy

Jukswoseuyadasy Mintulnifazanas
2.3.4 nalnnsenueyyadase

2.3.4.1 free radical scavenging @sA1usyyadaszazlvlalasiaunie
dlaAnToun auyadaszuaryinlieuyadassilaNuatyTINYY Weasiueyyadasylal

¢ o v

lalasiuvisedanaseuluudinuziiaduayyaddlni@dianusuisidesniteyyadasyihy
p1vvglusuinuiveyyadasednluanavilainndndunniates viedaissueyyadasy
o A va =) -ﬂ' a a o/ ¢ al I ! A £
Aau q ulvdiaanseursalalasiaulioiandnnusnanesaely asndnalnniseangns

unabniiity butylated hydroxyl anisole (BHA), vitamin E (alpha-tocopherol) {ufu®

2.3.4.2 singlet oxygen quenching (*0,) sanguslagluudanisrauves
singlet oxygen Tnanasiuaen singlet oxygen (*Q,) Imﬂa'@jhgﬂ triplet oxygen (C0,) uag
Udoendanuildueanlulugumausou arsfieangniriunalnilitu carotenoids Tne

carotenoids 1 Taana aunsavinufjasenniu singlet oxygen 16 1,000 lutang

2.3.4.3 Metal chelating lavgnniadu Fe?'/Fe® uway Cu® duaitseli

\nUfise1 oxidation Tusnameddlansnindinanagliisinsiineyyadasevatgseinm
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19U peroxyl radical, hydroxyl radical ag alkyl radical 52384 singlet oxygen G‘fﬂﬁ?umiﬁ

fiasllduivlaneninmaiasdieseaensiinouyadaselusinigld arshesngnseiu

nalnillawn flavonoids, phosphoric acid, citric acid a¥ ascorbic acid Wy

2.3.4.4 §u8in15v U weuledNissuiseteuyadase (enzyme
inhibitor) @15Usgneuiiuadnu1sviin 1gu flavonoids phenolic acid tay gallates @13198
gudannsvinarudeaeulay lipoxygenase lnaarusadndviulessuveunanduduy

cofactor dsnabmaulayininarilianuisavinaula®

2.3.5 @1stsznauiluean (phenolic compounds)

v [

& i = A va v a

unguansinuinluny dgauaudfiduaisiueyyadass drunsdnay
Jestuanudenieniinanssddansibiloan wazdeantinisasisansnousise arsnquilgn
[ % = I 1 [l 1 = 1 3 .
Puunaulastasanuaiisanidungudesviatengy dsanstungunailiuess (Flavonoids)
< = ] & da = Ly a o > ¢
Junildlunqueasivanil Niin1sAnwvignsdueyyadassuazgninunldussleviiduenng

g1 LaziAIeddEIavegsunsraelulagiu

a1sUszneuiiuedn fie asiignslassasianiivylensenda (OH group) vy

Y

o
I .

JuuLlIAn (aromatic ring) Awa 1 nyjvuld mslunguiid damaninazareulas

wulsilufie dn waznalivily enaudsesnlailu 3 nqulve) 9 loun

v [ 1

2.3.5.1 simple phenols %38 phenolic acid LasayWUgLrU gallic

]

acid, ellagic acid, tannic acid, vanillin, catechol, resorcinol kg salicylic acid Wuduy

2:3.5.2 phenylpropanoids lakA phenolic compound 7 aromatic
ring & three-carbon side chain tn1zagkengagldnalenay lawn hydroxycinnamic acid
(ferulic acid, caffeic acid %358 coumaric acid), coumarins (umbelliferone, scopoletin,

aesculetin #38 psoralen), lighans (pinoresinol, eugenol %38 myristicin)

2.3.5.3 flavonoids 1unguenAn w89 phenolic compounds lein
arsifignslasadiniu C6-C3-Co undasoonliunalsngy taun catechins,

proanthocyanins, anthocyanidines, flavones, flavovols, flavonones & ¢ isoflavones

o (%
Y

91NANSANU flavonoid 8819019921999y BNwasRalel SIUNIATDIRUNASEUINNNY L1U

91 wudlwluyieedl catechins agds 30% vosminuitasiieinduarsddglunisesn
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quadtueuuadasyuag chemoprevention Ing anthocyanins uansffidluiiy d@ungu

flavones, flavonols wag isoflavones wulgiinluuwaziainduaisnivselovisasnanie

s

Jagtuansusenaviluednlasuaituaulalugnsdiueendindu
(antioxidation) wazgnBAIUNISAATLWLS (antimutagenic activity) TilAn1NoYyadase
(free radicals) wagnislaansusznauiluednlunisdesiulsany g lnganiz lsaialawia
Fon wazuzise lavansuszneuiiuednagyivihimdneyyadassuazlossuveslansi
annsadanninyfizeeendinduvedluiiunasluanadu 9 fensliesnenlslasiauun
oyyadasTed TG Weasuszneuiluednlrienelslnsaulnoyadaszluud syya
daszvesanstszneuiiuednazAouiisdiafiosnim 3dluviiizendusely uenanieyya

das¥v09a15UsEnaulueau19vlndeAsaIuNsasIufInUauLaddassaulanle 39l
9 U

ansUszneviluednuantuaniiuiueuyadaseatlans 2 wh dwgasesielul

2.4 nﬁ"“al,ﬂiﬁzﬁqw'ééi']ua%aﬁaiz

‘5§mi‘3Lﬂsﬂwqm%{mwua%aﬁaizmmmLL‘Uqaam‘Uu 2 Ysguam Ao mﬁmiwwqw‘é
ADATELTIAUNN L.Lazmﬁmewqw%‘mua%a5aizLﬁ?mJ§mm luwpazUszinnazil
A8 Feuaazdsinnudnigeana iy Ineunddalynaiedssaudulunis

AT ULATATUNG
2.4.1 FBNTIATIENONBAIUBULADATLTIAMNN

m'ﬁLcnmwqwémua%aﬁaszﬁmmmwL“fJum'imaauLﬁamsuﬁmmmi
fueyyadastitoglusnetna Iagendendnmsmiie  wu msvihlufind nisilmAnnzney
mnuassavesmsazaslufivitazans wagn1sgagadulassgadu 38z’
pupyyAdasziiton laun nisnsiaiaansindunearianis q lasualensinluuudung
(thin layer chromatography, TLC) WazA15M3IARENSATUBULADETEUUAN S 7 Tooluiades

high performance liquid chromatography (HPLC)
2.4.2 BTV ueyyadasziBUTina

NTIATIENNEAUeYLa daTEIIUTINIA UNTIAT e e MUY DS
ansnuenyadastluiieensszianeng 4 35ndey lawn nsmaengrsmusyyadaseaiey

Wnsiageyyadasyaiiiitey (DPPH) Aon1svlendeyyadaszieUfiiea (ABTS™) uagns

WATEnANanTaluNTIRTleTInvesasnueuLadaTe (FRAP assay) 435n15¢anan
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i IS

“U'NWLH]mJﬂ’Wiﬁiﬂawaaﬁai%ﬁﬂiﬂ‘Uﬂ’ﬂNL‘Ull"UU‘ﬁLLqu]ULLaBSJLﬂi’]%%ﬂ??lla'lll’liﬂiuﬂ'ﬁ

[
o

A o w a g = (% a a = A A A
EJUEJQ%?@HW‘U@@H&JUE?@ﬁﬁ%sﬂ@\‘lﬁ'ﬁmﬂﬂﬂ’]\‘mﬁ‘lﬂﬂ I@EJ'Jﬂﬂﬁm’]m@guﬂﬁ@ﬁi%‘ﬂﬁﬂﬂﬂ%i@%L‘Viﬁ’e)

e

1NAINTOANTULES d1ToyUadasetenly Wy ABTS™ war DPPH MsAuiMmUsuIm
A1INUBYYadATEMLAIINNIIAIUVBINITARAIUDIATNITAAN A ULEIYBIANTHIDY 19 UANT

1IN (U trolox, vitamin C uay ferrous sulfate)™

VUILVDINITIATIENO BN W YYadaTEdUTIauansla 2 wuu Ao

2.6.2.1 WuuUSuANUNYUY a1 TR U Yadaseniludiegs Feen

Aavganuanadllg s ueYLAdaT g

2.4.2.2 WUUUSINNANNNIUYRIANTAIRY 19 a1 soyyadasTanas
50% (ICso, 50 % of inhibitory concentration) lagafilaviuanI 1l Vs U YYadaTEE
NedokuvaINIsakansnulglananuaiy lawn uM/me, mM/me, uM/mL, mM/mL,

meg/mL, pg/mL tunu®

1) DPPH (1, 1-diphenyl-2-picrylhydrazyl) 3 n1snaaeundeuly
44' Ly a % a A a
\enadaUgnEAIuaULadase nalnnisiteuyadasyves DPPH Yada1snquilueaingin
mslidianaseunneyyadass DPPH vesansnauiliea ioeyyadasy DPPH lasudiéinaseu
ynansnguiiueaudazliduluananiiauades lnsazmududmges (A) @ phenoxy
radical MinTuazduiuv iU asegnlgvesnisiineyyadasenualy (B)” Aifiioy
(DPPH", diphenyl-picryhydrazy!l radical) @atluansdunsizniieglusUauyadaseiinsiinay

U U Ty
fduansagendunaslageanlagly nsesanlalnlnsiines (spectrophotometer)
AUETIAAY 515 WIULUAT 1o DPPH viUfAsenfiuansniueyyadaseiazaieniuien
o A a o = oA = o Y -

waa (asnlvdiinnseu) 39iludnie91eas o auudvies @anouinaninAIn1sganay
wasnensislmdauia 30 wiielminuiizen Milvaunsaninisiduansniusyya
a3 UREN310819LAIINNITANUIUETINIRIVEIN3EUSIDUYADATE. DPPH gnsAulnile
31nn1sATNIIAANGLLATanasRINAISAM BN UAUAINSAANAULAIRIY (Naula

a136a819)"!

2) ABTS radical cation decolorization assay N153bAS1EENEA1UD
wyadaszaensendeoyyadasseliliea Wuisnsiaauauisaluniswendeuyadase
W UNLeA(ABTS™, 2,2"-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) radical) tUua13

o Aaa a S a & A d' =
E‘NLﬁi']g‘VW]llﬁlﬂJU’Jﬂuquuaqﬂqiﬂ%@ﬂau%aﬂi@qqquﬂjqﬂﬂqjﬂau 734 ‘U']I‘L!Limi LUBIAAN
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dv09 ABTS UnfazlinIn1saanfumeasgs 3908111n15139919 ABTS™ anewaainatviivles
91nTun ABTS™ vMUATeNiuansfi10e139aza18n38LeN1UeaI9919939 v INE19a9 way

aedlaiielmAnujisen Jeaunsamenuuasnueyyadasevesansites1dlanainnis

= aa o

AUIMENRBINTTudteulavase ABTS §935mMsMmuinuazn1siiguiuasuinggu

trolox LVLTULAEINUIS DPPH 997189350151 Ao ABTS avaieladluinaziivinazans

SunSedaihuitealaesnssiniy wazviufisenladluye pH A

3) ferric ion reducing antioxidant power (FRAP) assay N 157
ATIENANAINTlUNTIAI WIS NYRIE TN LB YABATY Fnstledendnnisvesane
weuyadaszansanewdidnaseulviuasusznaulegeu [FeliTPT2 vilmAnns
Wasuguy [Fel(TPTZ1? @9 [Fe(TPTZYP fannuanunsalunisganduuasiinaiue
AAu 503 wiluang Usinniwes [Fe(TPTZAP MiAnTuanansaUszatnnuannsolums
Duansenuayyadaszlalugy FRAP value Wisuiunswuinsgiuvewessadauls (FeSO,)
FetuneulneanBunuosiinisd laun nsvilmAnaisusznoudsgou [Fe(l(TPTZ)
Uszneusetiaisavals TPTZ (2,4,6-tri (2-pyridyl)-striazine) flazananiansalalasaassn
WeNUASeivatsarasesBmauNmes wazalsavalemasnlnsaaslsnenysle
msn Antushmsisilesinlnemauansarateunsgiumessadauavioasiiosns
(a13iueyyadasy) wagsaiislaluiidin 33nstiuudsine Tunaiues luuws waganusn

YMELA7 ANAL D ULAL

2.5 lsArumanu

Hagtusuauguaslsmunmuiiuuldufingeduognennia lnsaed sy
Wudruaude 592 aruaulud e.e. 2035 vinlFesaniseunsolan (WHO) asguindelgymn
fanana® snlddinnssniumslunisdesfuragniuauoguiuszansnin anetmialy
nIziaiengs (Hyperglycemia) Aoaniziinanneaiuiinunfvessraniedildaiuisa
ihananglaaidadivad Sanuldvislugiasniiznudetiniauansos (Impaired glucose
tolerance) waziu vty (Hevfiadl 1 uay 2) Iaswmaudadulsaldfinde (Non-
communication disease) fifidaymeasnisansisauguinlantaztilugnsialsaunsndeou

AU

T5ALU1%27U (Diabetes mellitus) LHulsanAnaInAuRaUnAveIN1sHa 805U

a 1

dugau deralriinn1iziimaluienas (Hyperglycemia) wazgniueennielaaiziilednin
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'
1 a ] a a IS

$19N1891ng5 L UBUYAUNET 19 INAURaU FussuevaTdutiululanseduydud

Y Y
¥
a

UszdnSamanas viieannnisnsenieiinisnevauasiegesluusurduanawmiseiineiese

a

dugdu lsavwvuduiutadeideswilldaniglsaunsndounsuwsedu 1wy lsaiila (Heart

&

disease) n11zlae (Kidney failure) aLLUIMAIUTIUTOA) (Diabetic retinopathy) 35015

[ 1

SnwgUaelsauananuiiu lnevaluldisnsaivauemasiazeanideniesiniunisan

a

sugdulusemduuin nisshwlsaumaulaenisldenduisnldnuunludagiu Newia
Sulsemuuazaiinda diogrvlinsulseniu W ennqudaliiagiie (sulfonylureas) laun
lnatuupanlu (glibenclamide) Inamanles (sliclazide) tnailua (glipezide) Foongnslu
NSNIEAY A@aalinadugduanniu Yreliiilaidensvaussdedugduiudunsdnyiili
Ane1nstnafes tawn drumuiiude pduldendeu dundedadiadonvnuasindnidon
° [ v o Vo A < = (% =
i Judu nssnwlagnislisuussmueniinalnniseengnslunisanvsedesiunisgn du
H | & a a 2 v < v &
voananglad 1y exanslua lundvea uarlindlua Wudu Ingageangnslunisdugs
Aanssuveseuluduaanezluiaa (A-amylase) wazuoaninglagiag (O-glucosidase) &4
Jueulednd@unumdrrglunisisslfisenlalasladaveswdeldduiimanglaa vivlinns
Anduueanglaaanaldidnidngnzuaionanat annznsivinaludengs udlunis
[ v 1 ‘;’Q 1w < o Y a v a [ 7 | o IJ a
SnwlagldenlunguiifiasetudunarumasyilifianatiwfssionUag 1y angduduiy
(liver toxicity) waztino1n13hieUszasAluss UUNILALDIMS (adverse gastrointestinal
symptoms) 8nsUagiumulagianiziumusiion 2 desldszaziiansnwiuiuiag
Tudusiesdigrswuiunasvdalunissnen saemnnanandsilideadinsdunfiduds
wulgiuoarhozluaa (Ol-amylase) waswaarnglafiaa (O-glucosidase) 9NSITUYIAVTA

Tudaiiudseansnnlunissneikaranan1siafganlanaUssasasasianie >
2.5.1 IsAwmuaINnsawUbaranauseny tawn

2.5.1.1 [wanauailedl 1 (type | diabetes mellitus) tAnannisnaueeull
anuseasgeluudugdudvihuihnfineiinianitenluld vieenalinnsasrsladesndn
Uni vibigUhededlasumsinwilavendeugduatnniguen winnusladdniinnuseny

Faldunn wirnustatnuladae

2.5.1.2 v uaiiafl 2 (ype Il diabetes mellitus) Ussinniinulgvaenia

a

a A a a | Sdoqgu A A = o ] o % %
yila#l 1 1inandugaullansasengrsnilfiledonseeioavlusrsmeitaalu14ls

Y

a a

wiifugeusraiadugdulaund nenisunmdendninn1ishedugiu Ussinnilenasnw

Y
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Tnansldelaelidndusodddugiu uiumnueied 2 dorasesudussuznaiuiuues

AusauenvasBurdulianasios o lufignnonadedddugduanneusnlunisdnueie

2.5.1.3 lWUIMAUANATUTENINA9ATTA (gestational diabetes mellitus)
< a A PR e W ' = ' P A
LUuLUanaﬂ%umwuwwmalumﬂimmmimEJLiJumemamau LAZHNITATIANULLD

HIA558 Wwmuriiadenanaieduunuaien 2 leaslula

UBNIINLUINIUITAANANITIT19A T UIMIIUTADY 9 NTaMe

o

wane1eeant 1w 19finannsiderugeiln sadudeudniauiiass auRvg nieaiy

9

AnUnfiniaiiugnssu Wudu®

2.6 ayyadasEiulsAluINI

(%
al = U v (3

ASLAALIALUIMIUNITEAT 1 Lag 2 Agliszauiinnaludennaadu dunusiunis

Y

Fiutuvesanseyyadasy (free radicals) uaznizia3sanisoondindu (Oxidative stress)®
anmgtnnanglaaluidenged dnaviliiAneyyadassuinduuagdansiuoyyadass
(Antioxidant) aaa iieszdutnmanglaaludonifiugaluazdmaliiinnsiudsuutas
UIUN13A18 9 Tuseng Ae ievuIumsnIvedTuvenglad damavinliiinuuiunis
nszAulouleyl NADH reductase dsranseaulilin1sas1eansnau Reactive Oxygen Species
(ROS) %ﬂLﬁuau%aﬁﬁiz 19U superoxide anion Kag hydrogen peroxide (H,0,) Wity

a ac a &

Juluanafaadedianaseunselisudidnnsou dreuyadaseidiadeswazniouiiazyin

'
1 ! !

Ufsenduluanadu 9 laed1wwiaiiasauinniie oxidative stress AU lneniniinduly

o ao

TsawvmufasduamaddyivinliAslsauwsndeou Geoyyadassmariazidiluians
wan macromolecule ts19n1e 1wy WsAu ladu wag DNA lngUn@ s19nnenselwadasd
nalnmstlesiunisiinanae oxidative stress® Tngdfalulunsvisuressnmensowadasdl
TLUUABAINETOUYAdATE (antioxidant) 138 defense mechanisms U Vitamin C lag
Vitamin E, superoxide dismutase, catalase lLa¥ ¢lutathione peroxidase L‘ﬂuﬁ%‘ﬁ'%m
éti";sﬂ,uﬂWié’]’mﬂ'}ﬁﬁ@ammia%aﬁaﬁzﬁLﬁﬂﬁﬁulﬂmEJ'3"1@ﬂ'1sJa]zwmmm%’ﬂmmmauaaiw'jw
A150UYADATE war AR ueYLABaTE LwiLﬁ'aslmﬁmmﬁmmauaaﬁﬁalﬂ%ﬁﬂﬁlﬁﬂma3

LASEAYINIOONTLATU

[y

N3LUIUNISIANNIITLATEAN B BNTIATY (oxidative stress) TugilseaulInialy
= a . a .
LBAEN LNAYINNTTALANVBY glucose 31NN hyperglycemia kawina glycosylation 310

N38UIUNT glucose autoxidation way glycosylated iU protein WinlAAANTAzENVD S
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advanced glycation end products (AGEs) @1 uuuas free radical fiedAey lae AGEs
a1u15aUanUdes superoxide anion wag hydrogen peroxide aanun dikalwiansauayya

dase (antioxidant) lus1ane 1w glutathione anasuazilldiiganedmiuinanvouyadase

J4AM oxidative stress Yu*’

AMIAIIAN BN TATUITLAAIUNUINENAgYaInIsintsan dun1unsndousing
q FulugUrelsAuIvuiwiind 1 wag 2 alin1sAnwians 8-Hydroxy-2'-deoxyguanosine
(8-0HdG) Tutlaanyldiduansusdnniznisyiatefiduieainaneinseanidendndu
(oxidative stress) TugUagluImIuYaN 2 kagANuduiusvesseu 8-OHG AuanTu

= A 2 A = = a o
naFaiiay q lugUaelsaumanu wudn guislsaumnuiinnieinseanieendindu
NP AN 5va18fleuleIINN LA EAN 198 NTIATUILARLINTY FeseruTas
8-OHdG Tullganzuazsziures malondialdehyde (MDA) luideniiiaegsdu Tdduansusd
A1IEATEANIN0RNTLATY Feasitn luidrusinlunisiinlsavaaniisunsndeulugiae
Tsaumu® wanannidmuiniimsarauainnisiied 8-OHdG uinnsly DNA vesiadea
a ax o a da oy X d‘ |
wazvastlulnpgunsy MUunauNINMTINa1evesaNToYYadase NNATIATUNNTRY 9 daHa
iiin194inn13 chronic inflammation® lsangaufiun1siinnngin3enn1aeandindu 1
TsAuzi5a TsAuaniu wazlsaEasanng 9 4 uansfianisiind pro-oxidative shift lussuy
P

redox wdvibitinanuldaunavesnisdnnisnglaa villvinsiudn nanullelulanauiaie
& <) a v ¥ a = = &y . . . .
UUUUTIUNENVDINITATNOYYADATZNINUY ¥901I8UAD mitochondrial oxidative
stress™ Faanund1Agu1InnIsndssaviiaialudengeuazlugUaslsaiuimiunaed
nszUIuNsIANsivsEAvinmaiasiteas Juduladvdnasunisfneuyadassunniuay

WA oxidative stress LLaS‘W‘U’J‘Wﬂ’]iLaEJG?JSJGI“UENIZEIIJ’JEJE@LU’]M’J’WLﬁW\]WﬂIiﬂLLVliﬂsileJ‘LJLﬂu

daulng® ndrAgAslsatluanIIuTlag 2 1A8T09AUN1SLNLTUYDY oxidative stress

'
o v 4a o

\Wesnnanzinaludoangduluthdedipyiiviiiinnsase superoxide anion 1nau

o

[ 1%

UAANIEUIUNTT lipid-peroxidation 16 delun1sauAusauiInaluidenvesgiae
lsawnmudsiteslutedudnnrenisuagansenuniiy oxidative stress Lagnisiialsa

wnsngaulugtieiuiviu el ielinuandinna

2.7 wulydueaningladinauaznisdiugauaulusivaaninglading
wulgiweaningladinadueulyifiog usnandsaldidnasvintiaaeeedlnue

A1lse (oligosaccharide) Tinanailuiaaluananesneufisenlelasladavesouley

Waliinagnaaduruntsdldidignseuaidoniilildilunszuiunisunzueddu uas
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vala |

asmdsuunsenesiell vialiguislsalumvuviednlauunnseswesdugauenvinli

Y

o¥

~ =

fszduihmaludengald esndugduliannsoinimaiieglunszuadendngisadiiie
Wl dundsanulusienield

asudaoulesiueaninglading (-glucosidase inhibitor) fnldHunuamidlunis
Snwiludduusniiiednnisnmziaalunszuaidongs nisdudsieuleiuearinglading 2
dwmalinsgafunglealudldnnmaduemainiulidias senquisudinagaduems
Srmananslulawmssludld vilfaumeannisgadunglaa Ssaansnanszdutmaluiden
#alnianizagsbaimaludenfifingeiundaiionims seduthmaludeniianawils
oxidative stress TiAnlunTivasndonanassae viliannisiia vascular complication lu
fureumuld wardainlisusoundidugiuiioanseduihmaludeandsiloamislésn
e

Hagsuelunguilfivanesiin 1wy ezalua (acarbose) Tafalua (voglibose) wawdii
nea (miglitol) Ineaziinalunisansesiuinniandsems (postprandial elucose) usqy

Tngy egslsfimunisinwidedidugauearningladnanieinistiaAesiilifisszasivane

(%
LY Y]

9819 19U 9IN159098A LUUYIDY NIFANUDY f18tad UInvie™ dely n1sfnwignsduds
weanngladinavesivayulnsnsenvnsudssmulanigvslunisdudaearnglading uay

=~ v a v = | = o & a & ~ A v
lINaGU'NLﬂEJQu@EWﬁ@VLlIlILaU f\N‘UULTJu@ﬂW’NLaaﬂWUQV]u’]aUI"\]IUﬂ"ﬁ@LLaq%ﬂWWGUENEjU'JEJ

TsAlumau
Apical Basal
surface surface
Alpha-glucosidase inhibitor A—
slucose Intestinal
@ lumen Nocw :
Glucosidase @ o ’
Microvilli >
Epithelial cell %9 2Kt
D °o. ¢ L/ e 3Na'
2Na’ g@ Bes °
=D % Na’K*
ATPase
s O
Glucos?) 13 Glucose
& - Glucose uniporte
Na* glucose [ GluT2 (facilitate

B symporter ~ downbhill efflux)
Z (driven by high >
4 extracellular [Na™))

amuszneu 2 nalnnsdudueuledueaninglaging (0-glucosidase inhibitor)

fanam: https://www.slideshare.net/iyerbk/voglibose
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2.8 wulvlozluauaznisivdseuluiosluag

azluiaa (amylase) Wweulesilungu hydrolases wazidusaissljisen (catalyst)
Tumswasuutsdiiduimalaglslasladiuss 1,4-slycosidase bond Tuluanavesanisy
(starch) T faunvesluanatdnas o lil&idunndniu (dextrin) wagsiimana (sugar)
laudnanlsd wiu wealng (maltose) ualuudnailse 1u nalaa (slucose) oulusiazlua
aaulwanuludhans sugou exluaaiinuluiarsazidond nerdu (ptyalin) deeunse
nuldlunuuazdniifosgndioun duienafigndosazgndosdeludldidniaeufazen

lalaslagavououlyd®

asfugueuluiuoani-ozlued (alpha amylase) & 3 viln len

[
LYY

2.8.1 gtlanUulushiu wuldlufivgugazdugneuleduaan-exluadludnibesgn
v o | ] 4 N o v v
MeuNkazLa Megnisinuasdugueuleduoari-egluaa laua 413a0d 1ilne 417

s 5§ v

V5188 $171510 $1asing dadas drudeuis waziiien arsdudueuleduoari-erluaady
Iﬂiﬁuﬁﬁﬁmﬁﬂimaqa 9,000- 63,000 A1AAYE ADUTNNUADAINUTOY BI1IRBILYLIATUATT
Vanedeanufounnusnaios 1 $alus Yedvesansiuiuouledueani-ozluaa Ao de
Tinstesaislulewnse vseansy (starch) luianeuaral@dnduldegnedn o slvidmna
nalaaludenifiutuegedl 4 #1e Gseradunad mngdminluemsdmiviiaeg

15AUMIUY UaE BINTEMTURTIRBINTAIUANININ

2.8.2 yiandunedindlng ndnlngqdunid streptomyces wodindlndinaniidl

(%
v Y a

wmtinluanauseann 3,936-8,500 masiu ansfudswtinidiluiinisfinuduieulasivean-

o LY v =

arluaaluiy wuas wazdmd Tigenulddeninaednenlunuvinty

2.8.3 vinduarslulawmsndifilulngiau (N-containing carbohydrate) nanlne

a6

AUV streptomyces WAy anmnsadudsldfeulyduoari-ezlinas wazuoarh-ng
TnBund shoesansdudenguil [¥un Toalnaunfiu (oligostatin) ovlalaaunfiu (amylostatin)
UAZLITALARL (trestatin) %ﬂﬁwu'aasjaaﬁuaﬂﬁgimlmLL%ﬂﬂwlﬁﬁ (pseudodisaccharide unit) ®19
Juledlnlulawediu (oligobioamine) wiodlalaslealnluleteiiu (dehydrooligobioamine)
s?fwzﬁLLaaWW—a—ﬂqiﬂaﬁi’m’;uwﬁmaﬁ’ué’wﬁuﬁmaam—1,4 LLazﬁwﬁunLaqaLﬁuﬁuﬁz

waann-1,1
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2.9 mssnwlsaiuimnulunguefnisunndunulne

¥

NSNS ULNETBNTWaN191NANTS VLT USITUNITSNYIANDULA LU USULY

=

JafauurAnnisesutensiiuiisvesuywdlesldnguisig Fan1sunndunulnesiuuife

AAEARITUNG U519 0IBURY PRTINN1EUSENBUMESI 4 UsEn1T LauA 519AY 51911
51984 kars19 bl 115 Na v InANLLYTUTINYRIE M 4 tneiienamanisiie

lsA71 “ayngn” wonanildadivelieainnsiinnginssuluvanganduy o sae Jeayggiu

= a

wazngAnssudnalisnnnadlusrineliauga JdinannisinwAe msviuaunavessinlag
nsldayulng nmsidenldayulnstuediunguisasuazassnguniservesayulnsusiag
a 53 o e v Ao L v @ YA wa Y a & v

¥iln® wenanudedinsunndiutung “wueiutu” Wudufianstaeldnideyeyriudiu

AUEUAINAFUNDAT UL TUYNYRITY 9 guadun 1N ALlUYLYULAZANLBUNBNITATITIN

¥
v

agUnAnazauga 1wy n1suslarensiaziivdnudiu nsldayulnsniluguyuwaznis

| ¢ Y] v v a A o ° Y] =
WanuaAaIusEnaunNU ﬂ’]ﬁisljﬁl']ﬂa']ﬂUqu (H3WWE199M15181UF2IATBUAS) "ﬁﬂuwa’l*ﬂ

guyuilmsugnayulnsiivodowas dunidnvesUssansu®

Y

2.10 Nyayulwsnldlunuide

'
a o

ssvgragulnsnleshulsauarauniunldlunuideiinainfuiserayulnsine

v £ - DT

"isunnens’ nsuvassunswnseandng 1Wunsideiuin nnivmslunsyesd duduan

ganYT Baamginsugayulnsdsull fedudnndaliiieuniu dassnaninWTiauilsaud
Awlowrdn ¥INN31 900 YU 9,000 FIT NTIANFANSTAUAS T8 "BRa1sEIsIAm" L HuAuAS
1

[y a ¢ Y o acy) ¥ v a sz o
gnayulnslngsuusysainsiieuaedslduseniu Audserayulnsine iidum e waulus

< S ' 1% v ¢ L3 o & o < =
@naLuNIY 1/]5\“]LGUEJUIUﬁlQW]GU@EJ@'JEJa’]‘EJWi%‘VWm“U@Q‘WingﬂLafl fnsddeutasalud

LY a

W.A. 2458 V59933003181 InvaYAYesENi1) WIgANATeRa1IEaTIA TuTIUNTTULAY

Aaa v L3

Jagiuuznssy AuAserayulnslvadgaunusnunlininsdasivvisse Jawdnaynsusinis

v
a QU & 4

ulnil Aufserayulnslve aduinaadunsndguiuduvendiuunsnaiues 1sAuaAiian

& a o & o ! =2 1 & Ao W g v
oM AN L MU UA 19 MR UL U LagNa1ItanIsRENET LALIARI 4 Faflmsuenly

'
Y

SNEILSALUIITUNAEVUNU IALVUTUNRIVAULAINNISANBIAD YUIUA 23 Tana1tiqn

g

“_ulyier AungIlueAn AUAUANUI TR (1DIWAURaERRNTIN) Lo19E1sas 1 Andle
L en.// 1 dy ) v v LY I~ 1 Y a £ [y} g % 96’ [ 1
f281914 2 98198 tunandlragen 1y 3 wang lansenuaunuin Teuiensuuseniusig

W7 Juar 3 AT ATtaE 1 Mgy Ussanal 15 Ju lsaiuminuagmely dassnaauyeiatn

wa wneldSnwlananuininiada.. " uanainil ssverninandausinglusisiendy o
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Pna1nnensululglun1ssnelseunyg tawA /15187181907 kara1uIveN1SIIVIIY

o w P ) a a & 53
ssugayulnsildlunisshwlsaumuludmaguinisunmdunulng

2.10.1 wglns

ANUTENBU 3 wging

. AU 2. ABN

webng visevely FveINerIansin Leersia hexandra Sw. agluaed
Poaceae®’ (W9LALAD Gramineae M30WANAN) TODU ¢ NQYIANUN (UATAISITUIIY) g

318 ne1s (n3amn=)' Yeensiey Southern cutgrass w38 Swamp ricegrass

Snwgmangnueans undergraisd veuluegiizuth Agudu fen
prnariiniildfusiudouss ddunenides (trailing) Tmuitufunselu uansinmude
UGN 96.82-118.38 LYUAAT VUIALFUHIUAUINAEWY. 1.35-1.81 Haduns a1Audidy?
outhana natl Feu Fefvudvnnagusey q luibuuuugulusay (tinean YagluBeaunay
(acuminate) Tus1q 13.5-17.04 wwufians 1319 0.59-0.97 tudns Tufdes Biluneavain
flowaglifivy dunanduiundadududnennass veulundnuuuauage (cliate) naulud
e Beu nulusn 5:21-6.75 wuiwns SuluBuikubeieu (membrarous entire) £717
1.5-2 fadiing gensoulnalLUUT Y sanaeniRBUNIN WS- Sueu YeRsnesnTUatssen
wuuTBLENLYILY (panicle) ¥enane1 13-21 luRluAT d3U Head 817 2.5-4 Lguiluns Nyl
nandos (spikelet) 3U3 112 3-4 faduns Snuvi (glume) Aiflvunerudu q naunendosty
Gosmuiusguuunuvenendesiiuiien uiaznguusznausionen (floret) 7 lemma v

wazldinng (awnless) nongaeiinoniied auysaine (fertile) Sulsgydingdos AonwnTIdy
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1%
~ a N

Ayfaildluihunauudaduduaunazanaunn Jvudn 9 andle viaRwdslmdusases

[ LY

Qg A ba dinnutusganuanaesiindudisld vienuvieslvionn vtunveudesUa

Anfluuewmgningldliluve wieersildidsstarin 1dunagillinuaraud wuluwau

wnsou wunaluTuwasda munds guiuasudufivlunndn®* wulukesni susnunie

' ¥
1 0o g

warvouisnile Leide wazesdnside Tulnenwuynaiamununguu

9

(% '
L4 [) A

¢ S v oa o A I3 o
gssnAun N sunndunulneg viedu Jsadnvu duds anduetulaans
JurenladinUszdnfouvesans uilaiausednnouduan Wudsunds sudwwdu devinld
[ % 4 Ug.J/ Uu a 1 ¥ 54
Wulwmuyesosuayvuoazdunoniigludu
[ s o v a6
nssnwlsAnensnmgunulusns eussewaulne Tudufseayulng
Ingefunuens wazssiganalsdau lnenseasasaents daa1udilse a.deq a.
aynsusinis Yuiinlinldndgnssauiung U svduausn wilsawimiuwazinesnw
Iorafuunueas®’ uonaintl vimytululssmedulaidide dldugilnsshweiniseounss
1 & 55 v o v aa v Y v Y v v o ~ 56
voanauile® uagldehsunivghlng duges nafudngd uwasvgjaa ieussmeinisle
Tudseinauaning fssuelusurasauia (senegal) Minglnssnuleludonlungs
L dld 1 li! a I3 o % a £ 24
AUrefteIn1seauwsagationnisloilusedn wazansisusguawegu luwensninans Tdve

Inslunmsshwmnusuladings'

oA v
answgneadniwulunging

L3 = U a A I3

511 wuesAUsERaunInAingulndfuea (polyphenol) Warliusua

(flavonoids) Wagimasiiusea (terpenocids) @anad1sAinavinazalguinau’® nsanisnisn
(tartaric acid) ngAN1aA (malic acid) nsaLaaAn (lactic acid) hag NIATATN (citric acid)
I3 a A cay v o a a a e °
Junsndun3dnlaannnisuenansansinug nsikas i Usuaaeinsnduvsduialuanas

M329d8UMEI5 HPLC (High performance liquid chromatography)*’

i ¥

Tiadu wu-glucose ludviazanesen uagaidusenaunaaiian 3 vliad
lianansaszyuials Tunsnsaaaeussdussnaunaaiisnelnes HPLC-DAD-HRESIMS' &
Auannsalumsaeduuarazailanzlan lngianag chromium (Cr-hyperaccumulator) Tu
AnsUszma Wy Ussmasudnldungiusulunsuuanmpunasinivuideuuiing

159911’
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ANSANEINIBNEYING

n1sdnuaivaednga 3 adn lun1sdudanisuvafivevsad
(antiproliferation) waranuduiiwselas (cytotoxicity) vesasainanuan 3 ¥da lawn
weflns vedune ndhay ey Gk luiahazaneiunnsneiu Taun inauuas
Jamuea vMnrsneasddulraduziialen (A549) waduziieunungn (Hela cel)
Wisuisufuwaduoatnd (MRC-5) U0 Usinmansadndieisnisuuariiniueails
(%yield) Ao wa1lns (28.34, 13.11) weg1dunia (13.65, 20.24) wagne 1wy (18.49, 19.33)
ANAIAY maaﬁw@’w%’um@ﬁaaﬁamuaammmé’uégaﬂmmﬂﬁwmmaa‘ A549 1ay Hela
cells (ICs 2, 1.1 me/mL) Tuvausfiansasangnswagng vy wansmaluseduuiunansds
Szeus (ICsy 90-980 meg/mL) %am'ﬁaﬁmmﬁﬂﬁgﬂ 3 FUARIELENWE M aaneLazuU AU
mmzéﬁ’ummLsﬁmﬁuﬁqasﬁﬂumwmaaumsmsﬁuaaLezjaa‘ (apoptosis) lulwaa A549 oe14il
Hud1Ayn19@da (p<0.05) agslsimuansatntmunmisnilfifinnsuendvesidue
(ladder-like DNA fragmentation) vedaduzissduiusfuUSInaagial #19naalainans
aﬁmmﬂmﬁﬁménﬁﬁmmLﬂuﬁweial,ezjaéciwuﬂizuauﬂwa apoptotic Yonanigamuin &
afinnmg Wsanuvdadeiensulignssunisynin (antiinvasive effects) vaneaduzise
1W1us (MDA-MB-231 breast adenocarcinoma cells) @nsainainugalnsaasianiai (50-
100 pg/ml) kagansanavadunianiedimiues (1 pg/ml) anANEINTaluN1TINTIUYDS
\wad MDA-MB-231 liegnsflUsyansan aannasdnuriluanslidiuga weva 3 viln 3
aaantRiuaduzfaiidnenm wazeraiaunuenaivianidnenmlunisinw
uziSeiignaniuauian’?

miﬁﬂmqméammmé’u‘[aﬁmﬁaamiaﬁmmﬁﬂmﬁaaﬁw‘ﬁazmsﬁéﬂuwy
npaed (male wistar rat) Agandealiiinniusuidengwaeeniusa (ethanol-induced
hypertension) Tngtinavigiinsudta 500 nu sietirdou 5 ans LLé’aﬁﬂﬁﬁLﬁuﬁqmmﬁﬁaq
aunssuIEaaAnnse g lFuns Iiasasana lnssaesvinazatedn 19 nfu (3.8%
yield) iitouludountsuinlunynaaes wvadu 2 ngu léun ngudl 1 1@ ¥uundu (10
findans/Aanu/iu) uaznguil 2 Téfuievuea 60° Wunan 5 &Uamk ndsndu ngui 1
wLdunguauguund uaznguil 2 nynaassiiduaniududongsgnusgosoonidu ¢ ngu
q 8¢ 5 #1 SeagldFumsinundell nduil 2.1 I8Suenueauaziingu (10 Saddns/Alansu)
nawit 2.2 s uienmusauazansafemeilns (100 faddns/Alandy) naud 2.3 léutenuea

wazasananglng (200 Taddns/Alansy) waznqud 2.4 lasuienueauay nifedipine (10
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fadans/Alaniu/p.o.) MUAIFTU WU Ly ueavinlinNAuEoALALLINTUe Ty dA DY

(MAP) 8m571n15 aua9ilaund daludu Aeddu wastoulvdianduwazlnluldaniudu
nmslwansanana1ing luauin 100 wag 200 fadans/Alansu vlvnuduaenanasegil

Haddny WelUSouiiy nifedipine nunaassiiluanuduiongenldsuaisadanglng

o w =

38 nifedipine dluduludonanas furnsihauludusazlnegrdifeddey :nmsAnuil

Y @ J 4 = a v (% LY a L A
LL?I@QI%L“U’J’]W@’ﬂWi ’e)’mllﬂa'lﬂLﬂEJ’J‘U’eNﬂUﬂi%U’Juﬂ'ﬁaﬂﬂ’l’]&lﬂ‘hﬂa‘lﬂﬁ amiwﬂmaam e e

s=1g

VIEAUEYYADETENA

2.10.2 nenusu

AmUsENaU 4 BY1UsIu

. b 2. 8N A. 51N

vy ad

a s

U U nIedindudluve laldian d¥einemansin Elephantopus

U

[ '

scaber L. 88lu33d Asteraceae @eorinvessdine Compositae)™® Fodu o laud 4w
undu (1ae) Asllundn Fonfl) weld@nmie) 1aliddu (nmanang) axdlnag (nzimiea-
wigasaew) nefalnunay vigaluna vieanuduasiu nuard (Anawiie) ne1usiu
(nAle) nndlueay (F31ug35509)! " Yoansiey Prickly leaved elephant’s foot'®8
Snvmgnengneeans ivdugnydefivsananng diudu naw dnse g9
10-30 WwuALAT AR 19U wagluflvudunanssausen e an venvuiuiuRaly Tudu
yialuides aguinamiemi fndussnaudesaduiaf adeuvunsygniyaiudeuiilay
au lusunenndu viaguluunulurenndu urulugny 8-20 lwumuns N33 3-5 lWUALLAT
dudireulumetaglu men'ts udaouunians] q dnlailvasuuavauieinuly fluflvy
anvaeady sedlufvuinadimdsly sunsuingden uazausiow vins veulundnuu vie
Fnitudossing q Wuwoudludl 12-15 ¢ lushudsulufuiiuu delunuan fuluen
0.5-2 lwuiwns wseliiimuly Aenteunteanainnaledu denenguveuvuiu i 4 aengey

6717 8-10 fadiwns WuRuAudnan 2-3 dadwns aendoeuunin nenjunasndiias vaen



aq

= a a dg’ a a a ra Y
ndunony1 3-3.5 Tadwns wndes Yarendunenend 1.5-2 faduns lidou inasined
Wied 8uLsye 2.2-2.3 Tadwns Yasgunay grudufsunan Augduisagens 1.5-1.7
A a A Ay A a A a ~ a
Tadwes nasweleinunasenl 7-8 Taaklns gannasend 0.5-0.6 Naduns dyunvane
gonLArAUgANTOELYN Lwiazﬂu'a&Jaamagujiauﬁ’uﬁ]usziaﬂisa;ﬂﬂamﬁﬂmaﬁ”mmaﬂ Usalau
nszgnaeniluusgaundegUanumasy wuued 3 U 812 1-2 lwufiuns n319 0.5-1.5
WURLAT VOUBHY Uangiseiwia M0 lunidasnuiluunsiduni 9anuaigeonwuutawmen
WYUY ATUTOABNE1IEY 8 lufwasduuaIn 9 valU §IUTeIReN WUL NABI WEUNIY
gjusﬂﬂma 0.5-0.7 488U ’;ﬂuﬂizﬁugﬂmammu 32 9u g9 7-10 dadiuns VEURIU

¢ A a o A v P ~ P o
Augna1e 2-3 fadluns luuseaugdluen Rasuueniivunse uagiiveulivuage duuengy
lunen 817 4-6 FadwnNS 1919 0.5-1.5 Fadkuns Yarguvay Tui 2 sUveusuIues 8-10
a a o a a v = & o & = Y H
Tadums N34 1-2 Taawwns Uanewray wnusia 89 Juldunsawtall 5 v 589 1 T4 817

a a @ v 1 3 =l a v a 1
5-6 Taduns Hatlunawis Liuan #aldnised JUnTIeuaAy HasuuenEvuUIkIY 813 2.5-
3 faduns 1919 0.4-0.5 Tadwns Lifldu vereiuglaenisldwdn eanpandirsfeudanau-
unsay wudusulussiauaeudiadunsiena 9 luludufess tiu wazdiauwinnie
299UsenAlng wazUseimalnsauntant-te

& B = M 1YY o | P v

assnanmensknndurulng wg1usu vielaldiau dvansestu Tu 14

SNWUIALEE kALSARILS sankazlu Tutlaaniy wNve95I9 hALSALNALUNTLNILEIMNT Wh
T whnulsAlUan3ALeIUNRIRaDA 51N kNUINTHY kNLIYU ALLENUNDY kAUINHL AUA Y
whondeu MRy widaanziinig yrganimiln widalse wile unld wignway dudtndesdey

Y v a v v < ° ey v =18
wAREIU Tul wide wiwtuy Yageiala winulseluass

1Y9NANNITFAETAN NG LU INEWALS" Fa851897UN15d1529N T LNy
ayulnsenugiidaygymvuenutiudan wuanniskingusiu (alisau) Shwenisuine?
waapaeayns® snldiusulsenudueuilonazenging e uarduluayulnsneglusisu
gnanlanau FadueludgemanuaganldsnwidUaelulsmeuia Tneldussmn
1n1sUaEIRuANus e Tudssmavusi@alavisdudusuusemudugdutlaanng duin
anlt uilenasnausniauuagauiin® Usemedu g99ns waglaniu ldaunarusuiuegi
wnsvanglun1ssnwlsalasnay fuan riuminen 1 lsadia waleanlsavanuiu® agiiiu
Igfinistmghusuandsadusndeanazeisulaelddiusng 9 sesfivduiulszmuliie

$hwe1n13ene 9 wazUrEsemeiuinfseanaufadagiu
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dnsngneainwulungirusiu

sy nuesdUszneuninaiilunduuoaniaosd (alkaloids) anlauoss
(flavonoids) kazunuiiy (tannins)® tnesluaea (terpenoids) Wanlauess (flavonoids)
ansusoun (steroids)® lasinestu (triterpenes) Waalau (flavones)®! deoxyelephantopin
(DET) 1Huanslungs sesquiterpene lactone fiugndefviazatgioniuea axdlau Laz

226182 othyl, methyl 3,4,3" 4 -tetrahydroxy-o-truxinate, 5-o-coffeoylquinic

Aaolsvafu
acid, chlorogenic acid methyl ester, deoxyelephantopin Wag isoscarbertopin a@finien
AauAIvinazateefiaosdan® nquiluedn (phenolic compounds) léun 3,4-dihydroxy
benzaldehyde, p-coumaric acid, vanillic acid, syringic acid, isovanillic acid, p-
hydroxybenzoic acid, ferulic acid, 3-methoxy-4-hydroxyl cinnamic aldehyde, tricin,
syringic acid, E-3-(3-ethoxy-4-hydroxyphenyl) acrylic acid, 2-hydroxybenzolate acid R
LoNIAUTENEUNLALAIEAIazaELENILea

a7911 (aerial part) WUﬂfijaWhuaEJﬁ (flavonoid aglycoside luteolin whag
flavonoid glycosides) 1aun luteolin-7-Oglucuronide 6"-methyl ester wag luteolin-4-O-
B—D glucoside, polyphenols 3 ¥iln oA trans-p-coumari acid, methyl trans-caffeate,
trans-caffeic acid LunasnUsznoUNINLALIAIBMYINAZaIONI LD

31N WU methyl 3, 4-dicaffeoylquinate deugndarssaedavazane
lon1uea® 3, 4-di-O-caffeoyl quinic acid, 3, 4-di-O-caffeoyl quinic acid methyl ester, 4,
5-di-O-caffeoyl quinic acid, 4, 5-di-O-caffeoyl quinic acid methyl ester, 1Q, ZB—di—O—
caffeoyl-cychopentan-3[3-ol?

UoNIIN 1 Fan U monoterpenes, sesquiterpenes, hexadecanoic acid,

isopropyl dimethyl tetrahydronaphthalenol, B-sesqui—phetlandrene, octadecadienoic

acid, phytol®® beta-phellandrene uaz beta-pinene lutisiunauszine®

4 v a
NININAYINYN
£ v s < & 200 ¥ | < % v
gussiugaduziiinaziieson®®laun uzidamiun faeans
deoxyelephantopin (DEN tdua1soangnslun g4 sesquiterpene lactone 71k e N
[ al 1% 4 v a 1< a 1 13 < 4
psAUsznoumuaillaanaung 1UTudnluivsewaduziSudIuy (human breast

cancer cell lines) Judanisiaigiivlaveilesen (malignant tumors) LwaauI3IRINIY



46

(melanoma derived cell line MEXF 394NL) lungi1usiuiignisudueadusiiareiio
(Dalton’s ascitic lymphoma) lununaags®®

qundunsdniauuaggnsuntiessiu?® a1s deoxyelephantopin (DET) iy

a1590nanshuNgY sesquiterpene lactone MunaiAUsEnaUNIRALllIANAUENUTTU

{ o

guiFugadn Wud arsataainsindgniduwdolisalunaoanaans
(respiratory syncytial virus (RSV))** miaﬁﬂmﬂﬁluﬁqwéﬁmﬁaLL‘UﬂﬁL%‘EJ S. aureus, E. coli,
P. aeruginosa, B. subtilis wag P. vulgaris™ ansafnannadudeshazanglefiaosdiami
aadudy & me/ml @anansadudadanuaiiide Klebsiella pneumonia téda 75% @13
afmannTduResaranethannsadudadouwunite Strotococcus mutans?
quissunssniaulussuudsramvesansanalungusuiesdviaraneie

MUDa 70% waduhunananenlasldenassdmnn®?

2.11 mwideilingados
NN

MsfnwasiduazAanssInIsauoyyadasnlomuremdlng iiom
dnauivnzamiledugnsunsgiuresmiayulng uazAnwianngimnzanlunisve
anulwsitemldusunalndfiueagsiian nethaiuves vehlnsvsengle (31n) afnses
Favaeinnaulnesaaufivnediindu 1:10 Wewnnimssdimasddnyluiind oy
U1 dnauansindiluea Waliveena wasnesiiuosa wasnuUSunaldnaviuea 58.33+0.29
ugGAE/mL N13AN¥ININTTUNNTAIUBUNABATEAIYTT DPPH Uag TBARS assay WUI1ATS

a 4

aftanglng Sawanunselunisiudioyuadasefieds DPPH Wiy 16.14+2.80% wanis
nndeuUsEansamnstudasiineondedy 1035 TBARS wua neglns dUsednsaw
Wiy 8.93+2.40% wansliiiuivainsiansasnsalunisdueyyadase Geiasnguln
dluea Watlaueys waslnesiivesn '’
lungirusu
n13fnwgnidueyyadaTzvesansataduvdlsusaediitazate
LaaNased 70% WAL ILENA1TAIY koanaaea 50% (hydro alcoholic) Laniwu Lefiaasd
WNLAZNILEA WU Ta1snguaiingy woaaaees (alkaloids) Walawewd (flavonoids)
Wiy (tannins) A3luy (quinones) aslulewnsm (carbohydrates) wag sy (oils)?
mMsRnwaMEFueyyadasErsasataluvg Ui iazaeleuea

70% waruunanakenlangldefass@mn (ESEAF) Watnudmsizvanuaiuisalunisainu
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AUYABATEA8I5 DPPH wud1 ESEAF 1,000 pg/mL dauaiuisalunisiusyyadase
85.73% 1A ICso 69.70+0.01 pg/ml 1ilofisuiy gallic acid Fatdua1suinsgiu
ANA150lUNITATUOULABAIEAIYTT superoxide anion radical scavenging activity

Y @

(SOD) Wu131 ESEAF #A11Csy 3.79+0.16 pg/mL 31KAN15NAEU DPPH wansliiiuan

U s IS

ESEAF flqisuauyadasefinuntuduiusiuanududy ESEAF figeduognedidoddy
(p<0.05)*
FINAYIUTIU
msfnwgnifiueyyadaszresansatasnugUTIuieiiazat olam)
woa lneiilow1u13LA3189n1933 superoxide scavenging fiA Iy = 48+5 pg/mL 33
Hydroxy! radical scavenging A" ICsy =72+12 pg/mL waz3s lipid peroxidation inhibiting
ICso =103+18 pg/mL tiguriuans Curcumin (ICs, = 9.8, 38.2 uag 16.5 pg/mL AIUEIFU)
Sevansadnsinvghusiuauin 75 un./an. waz 150 un./nn. snaaeulunynaaosiid
W Sanniisy (CCl mﬁmﬁﬂﬁlﬁmmmLﬁuﬁwﬁiaﬁﬂwwmm) Tnansiainsesudsuly
Aon WUIN5ERU AST ALT ALP waz GGT anaswazifinsziuves TP waz Albumin ag1edl

[ = [

Wodfny 52AU TBARS way CD anaskilenununaaesnauililasunissnw welbeduilsysu

¥
= LY

GSH Wi 5¥SU SOD uay CAT anasilelisufunynauaiuau msiasuudasmsqane s
Fnenlusuiiaein CCl, duanas a1nnsiiansainsinvg1dsuisudiouiuans
Curcumin wandbiviiuinfanssudueyyadaszuagiuanuduiiviedu orndumnse
nanssunsMIneyyadeasy™
Funghusu (Redw)
nsAnuguBanszdutimaludenvesarsaiadunagusulunynaaes
(Swiss albino mice) Tngiaaung/ 1M 99 nfuludrvinazalemniuea (1:5 wiv) la
USuuansann 4.33 A3y ﬁmmmaaqu%‘amsﬁuﬁﬂmﬂmﬁa@ﬁwmiwmaaummwumu
siotinana oral glucose tolerance tests (OGTT) Tngusnynaassiiu 6 ndu 9 ag 5 i
lawn nau 1 advau asuaisazaly 1% Tween 80 USu1ns 10 mlzkgngu 2 tasuen
WIMTFIU (glibenclamide, 10 mg/kg) Nayl 3-6 ka5 uasanane1Us1uAIgNIsUoun1syes

Unnluauin 50, 100, 200 kaz 400 un./nn. #§991n 1 FalasaeliSunglaa vuin 2 nfu/

1%
[y o

Alansu waviiumedrndenanilandenlinglaaly 120 uil dnsedvuinaludonsae
ongladeandiag (glucose oxidase) WU @NsARANAYIUTIVVLIA 50, 100, 200 wag 400

un./nn. Tesidunvasinnialuidonanad 0, 13.0, 36.6 kag 48.1 A1UaTU wansliiiun

[
= 1 o o

o % a A v ) a a P Y] . .
sgavimaluldenanasilolvaisaialuliuiuiasiuegeiieddgy o1 glibenclamide

Y
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awa 10 fadnsu/Alansy lddanaludenanas 47.3% asatandusivluaua 400
un./nn. uansgvisantmaludenlddni gibenclamide®
nsfnwignianseduiinialudenlunyiuavuiignndeauifae
Streptozotocin 91n&15 28Nor-22 (R) Witha 2,6,23-trienolide %QL‘cﬂuaﬂiﬂﬁjuaLaﬂiaaﬁﬁ
afauonlfndungusnn sefviazaiesdlau Wethuimsvaaeuluvynaass fe
7% glucose oxidase method Iaeld @1y STZ-induced WuU31 @15 28Nor-22 (R) Witha
2,6,23-trienolide A1nAURGYIUIIU mmaaamzﬁuﬁwmahlﬁamLLazLﬁmzﬁUSuﬁaﬂum
v waadliiuinansataaindungusiuiivsslevilunissaelsauivn Senadu
naanINNsAEERUNSUdesBugBuanivadiuseunionisldsunsiluyuessadidodedy
gau™
Tuwazsnugiiusiu
nsfnwigusanseiuthnaludennnasatnainlukezsinugusude
é‘hﬁ'}azmw’haﬁﬂwwmmmﬁQﬂmﬁmﬁ'}é’w Alloxan 2AN1998D9UUIN 150 me/kg™
Tnoudamydu 5 naw 9 az 8 ¢ 16uA ndu 1 wyUnd ndu 2 wynguauRuAgninilenhls
Gulsauman ngu 3 myumniuiteuansainsinvg1Usiu (ESR) wunn 0.3 g/ke? ngu 4
m‘gmemﬁﬂaumiaﬁ’ﬂumﬁ’]m’m (ESL) 4u1@ 0.3 g/kg™ wawnqu 5 WLUW’awuﬁlﬁ%’Uaﬁ
humalin 3aAn1agesriossunn 0.6 oke! Wutaan 12 §Unek arntusinisinsieinanis
psavAmediied wul seduaaludenlunyilésu ESR wag ESL anasegnaiitudndny
(84.8+0.43 Wy 88.3+0.19 mg/dL™* mIua1nv) Lﬁ'mﬁwﬁuwﬁgﬂmﬁmﬁﬁw Alloxan
(360.8+0.49 mg/dLY) fiilesidudinnaazanluidon (Hoalo) lunynguil 1-5 Ae
2.40+0.06, 4.80+0.05, 2.5+0.02, 2.6+0.01 ua 2.4+0.03% nuawu dszaulnalaulusu

=Y

Ao 48.80+0.52, 9.0+0.28, 42.3+0.18, 40.6+0.22 Waz 46.3+0.06 mg/g* ANaWU UTZAU
duraulutsy Ao 38.60+0.44, 8.2+0.24, 34.8+0.09, 32.00.13 4a¥ 33.0+0.43 meg/g’
o v o 9 = ¢ al X o = a4 aa
MuaIiy szaunaiaanesea HOL lasnawelsaiiinay dergiseuazasiontiululadne
anad wagimsnsavdeudoudiuaugadluaa Islet 7835 Immunohistochemistry (LUAN
\adgaufndlae) WUl nunaulasu ESR wag ESL deudnduaussuiniasmisluinad
Islet Walsununyuni sunquaruauiasnynauilasuer humalin ldwun1sdeusnag
c{' (3 Y ! o o A & o
waslead Islet uanslviiudl ESR uag ESL anunsnansyauiinnaluidentasluynsinenuy
vosdusaylallaiieuiunyiuminu lngaisaiang 2 slladiauaiunsasnuilsaiumanula

TnaAeanu®
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nsAneaMuluiy

msvaaeuanuduiwdsunduvesansatavgusuiiatademniuealy
nynaaed Insutanynaassesnidu 9 ngu g az 6 f lnenguil 1 l¢fuaisazas 1%
Tween 80 Tutiunde (2 mi/kg) naw 2-9 I¥Suasafang1Us1u Turuin 100, 200, 300,
600, 800, 1,000, 2000 wa# 3000 un./Alansu MuE1RU dunansiUdsundameinssumse
msmeduian 8 Falus wardunasedn 2 d&Uanii arsadangausulilduansenuduie
Tunynaassusfaglasuluvmefigudfinm liwunsdsuuvasguuuunginssunaznsg
ne

mvageuANuduivdeunduvasasainlung sy (ESEAF) lnautmy
noaeuthy 2 nau 9 ax 5 ¢ ndu 1 nduaauatlviun nau 2 W ESEAF avangluthifun
A 2,000 me/kg dunangAnssuidurian 48-72 Fala LLé’aé’qmmmauaz%’ﬂﬁmﬁfﬂmyiaﬁﬂ
14 Ju usriiunsnIgaeanneie Zoletil/Ketamine/Xylazine luauin 13.5 me/kg Jaumia
goeUnn udiegindenanila eTeaesng q Toun aues to Yon 93le ta wazdu e

ARTIzAAIMTART wud TdnudsuudasngAnssunazn1inie nuauRaUnAinig

ARTNNANNKANITIATIZNAINIT AT
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uni 3
A5andun1599Y

N19398A 59 0UN15I981 TR e 83 (Experimental research) ¥Mn15AnwIna

q

¥ ¢ o
U

a1sngnuAiiilesny gusniueyyadase grsduduouludueaninglading uwazgnsdues

ulwingluaavesansananananramswazna U uluiaonnaaes

3.1 nMsteseudegeayulng
3.2 mMawseuasainayulng
3.3 mangaaaoungnuaiidosiu
3.4 MINARBUVSAUBYYABATE

3.5 Mmaveaeunnsdugueuledueaninglaging

[
< o

3.6 MInaaeugvisdudeulytiozluaa

3.7 MIAATIRNVBYaN9EDH

3.1 Msn3aNAIRE9EYUlNg

3.1.1 aulwsillilumsinm Ao fvanulnsfilddmiumsiseadsd Ae vhlns i
970 9. 1{099IU1ATY 9. 51U LAz 1UIIV LAUDIN 8. WIBT 2. UMIEIIAIL Y
PBUTQUIEU-NINGIAN N.A. 2562 FN1TATIRBNaNLaIHYlAY 09A1ERNT1913E AT, INE
wauay NanntLIdeIte Ny ananedeumeansay thayulnsieg1andnvitngsald
wiswdnhuful i faaeswimemans windnerdeamnanseny Tnedsianssaliuiwemg

3 (Code: MSU.MED-LH-S501) uazuaiiusiu (Code: MSU.MED-ES-S501) mauanau

3.1.2 @1 U3 ung 1 I Tan Lag ng U 1UEANINIANEZ DR AeauTALTe 9
o = % o O & A 3 v v A a ~ 1Y) v
Tuiinianin il uduruinan aulvkisiomngil 40 eeAlwalliod Wil 18 43U La7
dunazidealaluns wardaimidnnee Weldevnaunsenarnsuagngrusvlu

onsdIu 1:1

3.2 mMaaseuasanaayulng

3.2.2 MSANAANSINNNTAIBNISAY (decoction)
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ﬁ’]mqaguiwsﬁﬁﬁwwamaamﬁﬂmuazmﬁwﬂﬁw Usnas 100 nu Tur
ndu 10 dn3 diu shetasesdulnliawauea fgamnll 100 ssmiwaldea Wunan 15 uni
MnTuINTe W1 udINTENEIRIENsEANENTEY whatman No.1 Lileusntenin
pon uduhmnrseinmsiussnaesnse thansazaneitliannnsnsesansiuiuudaniiluyh
wika Ineldipdes freeze dry Ssimtinuiwesansain Aauamma % vield tivlunivusla

allnituuasigamgdl -20 ssrueadea wethluldlunaaeugrsm@animsely
3.2.2 M3afinansniivmediinagaigieniuea 80% (sonicator)

Unraayulnsrauvamgmswas g 1UsIu Usuna 100 sy vinisariae
FvhazaneLenuea 80% Usinns 10 fadansee 1 nfuvenimdnuk trlatnaenios
AduLde9nLAga (sonicator) 1ANMA 60 KHz. gyl 60 esmiwawdea e 3 dalus
warthunsesiianenansatindiefnunIuuaznszA¥NIed whatman No.l w&3151n1nK
gafnansgn 3 Ase thansavaneiildainnisnsesnsiniu winhldssmeshasanseen
Fre1p30952Me (evaporator) léansafianeu (crude extracts) Fadminuievesansana
fMurasn % Yield vlunwusdnatiniiuuasionmgil -20 ssmisadoa ievnlulflunns

NAEDUANINNTINMUBNTATALENEI TR LY
3.2.2.1 nsafauenansnieis liquid-liquid extraction

Tngiransadanauainng 1 suazngusIu flaanndvinazany

1% v o

LONIUDA 80% MNANALYNTUAILFIIaZa18TuAA1N 9 lagldudnn1TAIILLIITIVOIFIN

(%
o

a¥ae 1BUIINAINarareNlvteslUaudafIazaeNiTINn ngaaLUadannisuas

WIve] Wi, 25537 Fedlvunaunsanakenansninelull

1) Feansananananvalnsuazngusu fafndaviaganeeni
Uoa 80% U318 10 NS azahemapeyuea 60% (islilaUSunmslutuinfiatu) Usuns
200 385805 v333L3lu separatory funnel 911a 500 Hadans adasag n-hexanes MUY 3
Ass USumsasay 200 Jadans wdransazateilaunsaaifuudvilrdududiuge rotary

a

evaporator FIUmlnaIswaALIAN % Yield inulunivuslnatdniivuasiigumvgdl 20

Y

WesethlUldlunismaasugmsnisannsaly

2) Wasudviazarglunisadalu dichloromethane uay ethyl

acetate A1UA1AU Iaun1saNAULABINUFYIaza18 n-hexanes @2Utuu (aqueous) 14
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INAIUNLNEDINNNTHENTUVDIAVINALANENT 3 TRA UIU1FINAU AN IATUTUN 28
rotary evaporator Wag freeze dryer F9uninasiLenlaunazsulazAILIUN %yield

wvlunvusUnainiivuasiigamall <20 weselUldlunsmeaeugrismedinmesly’™

Extracted with n-Hexanes, CH,Cl,, EtOAc
3%x200 mL

CH,Cl, extract EtOAc extract Aqueous extract

extr

AMUTENBU 5 NTLENENTMILAINNTIVDIRIIaza18ae75 liquid-liquid extraction

3.3 N1IA5IFUNgNHLANLUDIAY
n13AsI9aeUNg ATl URuTetasaANaLIIN UG IMTHas ngUTIU Anwdeans
9 ngulaun woamaega wnulu wesluaed Warluees 1lUdu Aunsu alesoyd

wounIIAILUY uazA1shkenlnalales laedunnufaseninvu
3.3.1 uean1aeen

fegduann 0.5 NN agalefiuaIsazaly 2% nInlelinasin (2% HC)
T 15 Jaddns guiduian 20 wil Mgangll 80 asfngadud nlunsesduaia wan

NeAMILUILINTHAIUARTY (Dragendorff's reagent) HauInazUsINgAduULAL"

3.3.2 WUy
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Fegnsanafia 0.5 n5U ntuAnfen 10 Hadans lutasannass ¥ins
nsas drarulanlifingnau uvinn1sven 0.1% wesaraslsa (FeCls) 2-3 Bam dUnNAN1T

Wasud D LAnEWeIUIR1a%580 UR1anT baRgIdknutu’
3.3.3 WasUuagn

& v A (% a a aa gj
Feaasanaia 0.5 nsu lunaeannass nuAaslsWesy 2 1adans 91nUY

ADE 9 LAUNTATATITALIUVU (conc. H,SO,) 3 Hadans dunnd afnduvasduinianng

1 = = 571
waARINTMOINUREA
3.3.4 Wanlusen

) o A ) a % ) a aa
Jearsanaiia 0.5 n3u lunaeannans WHNUINaU 10 Aadans aulnavane
avany MnUUANLeNluily 5 JadanT mualy nsagaisAliNdU (conc. H,50,) 1 Hadans

Funansilasud o nedwds wanadn dnaitiuesn 2

3.3.5 gty

v v
v Y B a

Fadrudanm 0.5 NSU azalunlIsufean 5 Naaans Aaliduinald 5 uii

HauINAzianesnaeivay’
3.3.6 AU

Yaa15anm 0.5 NFU A¥AYAY 50% Lan1usa USUIAs 1.0 Jaddnsiuen
nyadluNldlaraluean U1U0nalNntnaInn1snsed wuaisazanelaneulansanlas (6M

NaOH) U315 1.0 faddns 1weh frasazaenfeududvdeadunansiinuguiiu®
3.3.7 algseun

F9@158n9 0.5 N5U azargagnaslsnasy USuies 1.0 1a3ans WweIN5ea
duildiazatgesn Y1veanalnlnainnisnsad HunsALNadeaLe®®n (Glacial acetic acid)

U317015 0.5 1adans Wwe1 wal@unInganasntudu (conc. H,S04) 31171 3 hem 1U31ng)

v
a o a

< = 96’ a = 1 a 33
a158ran g U UAUNRUAS DU NE U ILEASITNUELFIETRURA
3.3.8 WAUNIIAIUU

Fia15ana 0.5 AU ANETaza1y 10% H,SO, USu1ms 1.0 dadans el

Ulguuunsesdilen 5 uril nsesdrufiliazarvesnudivassliasazaroifuasi
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o

gaunivies U1vawnadnliainnisnses (Filtrate) WiAnansaganeuaulailey (10% NH,)
0

3.3.9 Asauanlnalalyn

Fyansann 0.5 nsu lnewunsaunadeanedin (sladal acetic acid) 3 nen
uaznsadaiiasndudy 3 ven Susngddiiuniediuder uanvimuaiiosess vageu
druneuniuudninuaie Kedde reagent 9v1%asa9 waznadaudtinnaroanddenis
naaoy Keller-Kiliani FaUsznaudiensnunaideausdin-aisazatamessnaaslsd-nsn

U a

FanI3NINTE A3UTINNNWUELIMaRsTeR ST NI WEsanAAUNIATaTI3N >

3.4 MIvARBUAYRAUBYYABHsY
nsdnwigniAiueyyadaszvesansaianerudieiiiazale 2 via liun
fvhazanetnafindensfuuazioniuea 80% wazn1sAnIvEdiueLyAassvesansarn
NMSUENETSANAILTT B Iara1ese3E liquid-liquid extraction 4 wiia lauA
n-hexanes, ~dichloromethane, ethyl acetate W& ¥ v Taeni1siasieiniusun
Hueadnsin USunanaliueensiy N15inANaI1N150v09a1301He Yy adaselun1sIv
3idnnsouddsEMLIT FRAP Mslinsgianuanunsalunsiuesndwdulagis DPPH way

NSNAFBUANNANLTALUNSANUDBNTRTULAEAT ABTS famaluil
2.4.1 NMsmYsuNuueaans Iy

a 6 a al a o CY) ] Ql'

A153A51E MU UENTUSENB U LR NN LAEN1SUIESA9819 1AL
WuYY 0.12 mg/mL 11 100 lulasans WWuansazate 10% folin—ciocalteu reagent (v/v)
U3ums 500 lulpsans wewavfishiniouvgiienluwnan 2 uii eanduduaisazane
l9LRguAsUBLUA (Na,COs5) ANIILTY 7.5% (wA) Usuams 1.5 Dadans weuazielin

a v P ~ P ° ) | a v A

gaungiiviedundaussuia 30 wan wawrldinAIn15ganduLaIRI8LAT o
UV-vis spectrophotometer #1A211819AAYW 765 U TUILAT VINN1I9AAYIIRLA 5 91 1A
msgandusasilalussuieudunsmunasgiu eeld sallic acid Wuansunsgiu s1891u
Jumheliadniuauyavesnsawnadnssumtnaisaiauwie 1 n3u (gallic acid equivalents,

mg GAE/g dried extract)”

3.4.2 NMsYsununan i ueeRsIu
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A153LA1EIMUTLUNANTIUEASIN TRen15UIENSHI8819N1AULTUTY
0.47 mg/mL 11 100 lulasans wagifn 5% NaNO, (w/v) Usu1ns 500 lulasans wwenla

4

dnfunaridlfgumaivesfunat 5 undl amnduduatsazats 10% AlCL (wA) U503
400 luleasans welmdrduandudstingu 2,000 lullasans wdhlufndnsganduuss
é’aam‘%aa UV-Vis Spectrophotometer ﬁmmm’mﬁ'u 415 Uluns ﬁﬁmiwmaaﬂﬁmm 5
1 tranismaaesiildluiussuiisutunsmuinsglaeld quercetin Wuansuinsgiu
swudunhefiadnfuauyavenaoitiudotminatsafauia 1 n¥u (quercetin

equivalents, mg QE/g dried extract)™

3.4.3 MTIAAUAINITAVDIAITAIUBYLADATEAILID Ferric reducing antioxidant

power (FRAP)

Tnensianssogeiinudady 0.12 me/mL an 100 lalasans antdu
A3 @15avalg FRAP Usuas 900 lulasdns (wSeuansain 300 3adluans acetate buffer
(pH 3.6): 10 adluans tripyridyltriazine solution: 20 adluans ferric chloride solution
dasndn 10: 1: 1) welidniu waztnfigumgil 37°C 1Wuan 4 undl wdnhlusadinis
@mﬂﬁuumé{wm%a UV-vis spectrophotometer 7a311819A34 593 w1lwns 101
neaesanLa 5 91 thuansnaaesiildluiieudiuiunsmunmsglaeld trolox iuans
wnsgiu Menuduniefiadniuauyavesinsaoaseininarsadauis 1 n¥u (trolox

equivalents, mg TE/g dried extract)”

3.4.4 N15LATIERAINAILITALUNITAT1UDDNTLATULABAT 2,2-diphenyl-1-

picrylhydrazyl (DPPH) radical scavenging

1nUN15UIAITA0819AUTUTUARIGE LaLn 0.05, 0.12, 0.23, 0.47 Loz

0.94 mg/mL w1100 lillasans a1ntulfu @15agare DPPH Y3u1ns 900 lulasans twenli

Wiy Meldlunila 30 Wit waatlinAnNsgendulasi 515 uiluwns fagiases UV-vis
o oAl a 4 6§ = o' LY 5 a a o

spectrophotometer #Afla lUAATIERR LU0 SiuAlun155UEIn5IAnsaATIATY (%

inhibition) 5789711 AN 1Csy (50% inhibitory concentration) LLauﬁwﬁumimmgm

ascorbic acid wag trolox®
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TUNNHAAINTTAANAULAILAZALIMMIATDEAZAINANTARUBUYABASTY (% Inhibition)

NFHT
Y

% inhibition = (A - B) / A x 100

g A= anisgandulasuesujAseiniuau (@1svemuasniiuans
fI9E19)
B = AIN1IAANAUIAIYEIENTAI0E
UL AN ICsp ANNTINLEUATILANIANUFUNUSTE RIS DUATANUEILTA
Auenyaddse (% inhibition) Auaitsdisgrdlundazaiututu lneldaunisidunss

Y=aX+b
3.4.5 MINAFDUANUAINTALUNTATUDBNTATULAEIT ABTS

Wwisnansazans ABTS snemsiasu ABST Triduauyadase ABTS™ fe
AMsLRNaTaTaNE KoS,05 wdrUaesfsSlufidambuian 16 $alug aandusinisidesns
a1sazany ABTS™ detndu Tudnsdiu 1:50 anduiharsiegeiiannundudusieg toun
0.05, 0.12, 0.23, 0.47 uas 0.94 me/mL w1100 lulasans Winaisazans ABTS Miaanq
Usuns 900 lulasans wawlhdrfuainiusdedic3ludidadunan 30 wii tandadinis
AANALLATIINIAIBIBYYABATE ABTS™ fiAnme1anay 734 uiluming fela3es UV-vs
spectrophotometer wdrthaildllTisizdinndesdudlunisiudmisiineondniu (%
inhibition) $1897uLJUAN 1Cs, (50% inhibitory concentration) LLazLﬁaUﬁumimmg’m

ascorbic acid wag trolox (NSANUIIULREINUNUAS DPPH)’’

[
$ o

3.5 nsnagaugvistuguaulusitaaningladiag
msw@aaquémiﬁus"jguaulezfﬁuaawq-ﬂgiﬂ%ma Aa835 p-nitrophenol
colorimetric tngldonslua (acarbose) 1uasunsgiu lun1svaaesazld p-nitrophenyl-
or-D-glucopyranoside (PNP-G) \uasagarslaliddvinvii idudvamsvlufasen e
oulwsiioansnglading wwiufiselelasladadu PNP-G Ididuthntanglaa uay p-

nitrophenol Jaduansazangladmdoargandunasfiaaueniniy 405 wiluwns®

NSPSLNAITaZaNe

1. 19383 0.1 M potassium phosphate buffer pH 6.8
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2. LG]%‘EJ@JLaul%ﬁLLaaW’l—ﬂQIﬂ%ma 1 unit/mL Tu 0.1 M potassiumphosphate
buffer pH 6.8

3. 138U p-nitrophenyl-0=D-glucopyranoside (PNP-G substate) A 1NLTNTY 2
mM T 0.1 M potassium phosphate buffer pH 6.8

4. 19 Fu3 Na,CO; AL UTY 1 mM Tu 0.1 M potassium phosphate buffer pH
6.8

a o 1_a a

5. W3PUAITUINTFIU Acarbose Usuws 5 Hadnsuseliaaans lu 0.1 M potassium
3 p
I

phosphate buffer pH 6.8 karUsusgaumtuituduidy 10 Aarutdudy taun

0.001-5 mg/mL

WIMsnaaes

Tnethanssegsfinududusing 5 laun 0.07, 0.04, 0.56, 0.14 Wag 0.28 mg/mL
U3u105 120 llpsdng Wvaisazangieuludieani-ngladina 100 Wlasdns weilvdiiu
Uniigaumadl 37 ssmwaidea Wunm 20 i iuansazanglulnsilia-ueavi-f-nglalus
Twles (p-nitrophenyl-0t-D-slucopyranoside) USunns 100 lulasang wenlidniu arniuy
vihnsunflgumgdl 37 ssmwaidea uiu 20 wii gavneidvaisazateludsnansusiun
(Na,CO;) U3n1m 5 320 lulasdns viin1siadinisgandunadsaoiaies Uv-vis

spectrophotometer A1A1L871IAAY 405 UILULLAT ATUIRIASBEAZYBIN1ToUTIa Ul
LLaaWW—ﬂQIﬂ%mﬁ (% Ql-glucosidase inhibition) 518971t duan ICsq Lﬁauﬁ’umimmgm

acarbose

[
[

3.6 nsnagaugVssusaevlvsiozluasg

nvadevgrisnstudeuledieantesliea wedansnslalasladansias Ao
walUifundnsdnei fio reducing sugar 1y uealna awviUfd3eniu DNS reagent @1m13a
asrvdeuNAnSusTIARTWlagle  UV-vis spectrophotometer 7inueninay 540 wiligns
fannsnnasdiiAnnIsgandunauiasnasnefteuluiearogluaa asnsageu sl
Hundndasidnaunnld uansasiessannsadudaeulydlédiion uidnansganiu
Aduwasies mnefeuluiteanesliiaa fnnuausalunsdesuddliiosas wanyinans

fegrsanunsadudaauloilauin’
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NNSLASIUENTATANY

1. 3suanTaranevesaIiioe AN TINnTEIU Annuidudusing 4 deuiinng 1
fladansiotingy

2. w3suasazaretiudenududy 1% wi Tngdauis 0.25 n3u azaredaein
Wonauiiusunstly 25 Nadans Wuduawsy

3. lM3BUANTazaNe sodium phosphate buffer pH 6.9 Taeda sodium Chloride

[y

2.2 §ia@n3u waz sodium phosphate 0.24 NSy azalual18dINaY AudUTUINT 100

SN

o

fiadans U5 pH 10y 6.9 A28 NaOH Anudady 1 Tuaa

4. wisuasazarseulvduearezluaa anududu 3 unit/mL tnedeules
woanwezluaa Ysuiw 9.49 Jadnsu agatueie sodium phosphate buffer pH 6.9 auil
Usuas 50 aaans antuharsazansveseulsiildunldanasanaaeswumdn wiludu
wenfinananga 4,000 seu Wuan 4 unil ananizdiula Wilingneuldlunasannassuuig
dnudaudliludutgamall 20 esrmaidea

5. 1ASeNa15azany 1% DNS Inad 3,5-Dinitrosalicylic acid 1.0 n§3 sodium
sulfate 0.05 N34 sodium hydroxide 1.0 n¥34 phenol 0.2 N5y azaruflundy aud
YU 100 Hadans

6. L3BUANTAZAY 40% sodium potassium tartrate Taed9 sodium potassium

tartrate 40 ASY AraNYAILUINAY AULUIUIAS 100 Taddns

BIAITNRNADS

tansazansieulvdueariozluaa Usins 150 lulasdns wdaduansiaegied
AMNLTUTURIS 9 TR 0.03,0.05,0.10, 0.42 wag 0.21 mg/mL U3u1ns 20 lulasans
a15aza19Uues pH 6.9 Ysuins 180 lulasdns naudvaisazalrends Ysuaas 150
lailasans udhluliiionmad 37 esmieaudea Wunat 10 will wdsnniufuasazany
19% DNS U355 500 lulasdns tdnilusiifuna 10 unittenilegfufasen au
#13588a18 sodium potassium tartrate 97u7u 500 lulasans drarsazateluinainig
@mﬂauﬂﬁuuaﬂmﬂ%’m%q UV-vis spectrophotometer 71A2181873Aa1 540 WlURT Wan
thaildludinszdnesdudlunnsiudmisiinesndatu (% o- amylase inhibition)

51911 e ICs0 (50% inhibitory concentration) Lﬁwﬁumimmgm acarbose
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3.7 nM5ATIzidayaneaa

¥ av v [ 1 = 1 d' a S
mayjamlmmmuﬂummaa + ANANUAAIALAABURAEVDINITNAADIAY 5 91 (mean +

standard derivation) ¥1N15734A 3 U3USIUNI9LA Y2 (one-way analysis of
variance; One-way ANO BF S A INULANG WUANZNGUABEN LaziAagAIY
WUTUAIBID

ANUFUNUSVE
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uni 4

NaN1578

[
v Y

HANTSANWIANIHENWANLUDIAIY qrasuayNadase guidugueulsdueaninglad

o

wakazgvisdugueulsiveaneslueavesansainanug usiukagngtng Al

4.1 USanaansanauauannug insiagngnusu
4.2 nan13nTvaeungnwaliieswuveasatanauang msuasngusu

4.3 Han VAU SN URUYadaTEYRsETATANANIINVAN INTUas g 1UT U

(%
o

4.4 wan1svegeugnsfudteuludueaninglaginauetansann nananve nsuag
ne U

4.5 nan1snagaaugnsdudvauluiueanies luaavesansananauanug 1 nsnas

Uy

4.1 Usudnsanaannugiusuwasnaning
4.1.1 wan1sannasNNBAWNI5AL (decoction)
vhwsayulnsiddunanvemelnsuazmagnusu (ALE) Usunas 100 nfu Tu
hndu 10 dns fu Ferdosilrifihaunuaa fgamgd 100 esmigadoa Wua 15 wiil
NTLNTBIRBEI17IU9 LEINTOIWIRIBNTEA1ENTES whatman No.1 tilewsnte1nin
99N WathMNrIgvhnsiussnasinss thaisazaneildannisnsesnsiuiuudniluvh

wislneldiases freeze dry IatBumsansannueu (crude extracts) Mdnwauzdunsdiinia

¥
v 3 &

W U1ntln 39.89 n3u viseAndusesay 39.89 YoIUINUARN LAY WuluarurUnadnfiuwes

a

Mgnungil -20 weseunlUlluntsnaaeunsnisinmaely (11313.2)

Y

4.1.2 nan1sanmnansaIniungfIvinazaleenuea 80% (sonicator)
Unsayulnsnauvomgmsiasngnusnu (ELE) Ysuaas 100 nsu v1n1s
afnsofviiazatsteniuea 80% Usuns 10 fiadansie 1 njuvesmdnuis thluade
fheLA3esnduldsInLRga (Sonicator) IMNLA 60 KHz 9amail 60 ssmiwaidea Wurian
3 Flus WENMUINTOLNELENATARARIBAIY1IUILATNTZAENTES whatman No.1 Wwaa
mnnsenainasean 3 ase wansazanedildainnisnsesunsini wdhlussmesa

AYaNYRBNAIBLAIBITELME (evaporator) uivhiruwiadunslneldindes freeze dry Tetluns
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ansananeu (crude extracts) fdnwalunddeann Wmmin 30.53 nsu wieAndudesay
16.53 vosumtinaawiis ulunvuslnainiiusasiigamgi -20 wWieseinlldlunisnagey

grisMsTInmsaly (11379 2)

4.1.3 nan19ainLenaIsnaeas liquid-liquid extraction

ansafn ELE fildannsavhazaisieniuea 80% Usuia 10 n$u azane
Faetenuea 60% (felwldusuasludutufiugu) Usuins 200 faddns vssqlily
separatory funnel Y119 500 Hadans v nTuatadefazans n-hexanes,
dichloromethane way ethyl acetate ANuasU wiazduvasiTazanevhnsatas w3
a¥s U3unsateas 200 dadans ndeaanduiiudazduldvildiduduiugae rotary
evaporator Ma1satavenuiiatadiedarinazats n-hexanes (FHLE), dichloromethane
(FCLE) ua ethyl acetate (FELE) fdnwanidudidoadi drusduin (FALE) Iduansada
weufiddiinng deduwihminvesarsatalundazduvesdiiarats 1eud n-hexanes
(FHLE), dichloromethane (FCLE), Ethyl acetate (FELE) Lag 1 (FALE) loUSunauansana
(%yield) Wiifu 5.2, 14.4, 13.1 waz 41.72 awaddu iiulunsuslaatinfiunasignmgd -

20 s lUlglunisveaeugvsmisginwsaly (n1319 2)

Extracted with n-Hexanes, CH,Cl,, EtOAC

3x200 mL
CH,CLl, extract EtOAc extract Aqueous extract
(FHLE) (FHLE) (FHLE)

W5
2g u 1.44 ¢ 131 ¢ 4.17 g

AmMUTENaU 6 Usinuansaianananna luswaguanusiu lngnsadauenasangis

liquid-liquid extraction



62

M99 2 USinaansananauanug 1 inswazng Uiy

fi79814 % yield Snwazdvasansiianald
ALE 39.89 fthmauy
ELE 30.53 T
FALE a1.7 e
FELE 13.1 Ao
FCLE 14.4 Ao
FHLE 5.2 GLidele

e ALE Ao ansainaienisey, ELE Ap a1sannniewenuea 80%; FALE, FELE,
FCLE way FHLE Ao ansanmmesivinasatedl 1iiassdnn Aaslsnasy wazlaniau

[ A o v ad |, . . . .
MIUAINY NANALENAIIAIYID liquid-liquid extraction

IS ﬂy 1% [ 4 4

4.2 wan13nsvdavasNgneaiiiUasiuvasasaianauanugnskazuai1Us1u

N13939a0 VAN NELATLUBIIUYRIATARANANIIN UG INTUaE N 1UTIU Tnaus
msvagevaandu 9 nqu loun weamases unuilu mesUused Wailaused w1lUTu A
3u aiesegs weuNIIAIluL wazashkaalnalalys lnsedeujiseinisiindniens nou
HANIINTIAABUNUIANTANA ALE wuasngneailee nesused wailiuses wazauisu

LY S (3 a & [ I3 a
wazansana ELE wuansngnuaiife woan1asen wnuliy wesUuaea Waliuees enluiiu
ANNTY wazaLdesoEs Tunsanauwena13nIe3s liquid-liquid extraction Wu3d1 a15aiin FALE
wuarsngnuiaiine unuily Warlauegs 91ludy uazau13Y a1sada FELE Wag FHLE wu
al A a (3 a A a a 12 1

aINgNuAllAe @AgTasn FCLE wua1swanuiadae wuly wazafesosn Ldwy
wouns mIlunuazaisanentnalalylunisesisgevarsngnuaiivasasannainugiiusiu

waznglnsluyndwiazaie (1519 3)
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M3 3 Nan1snTaeungnuaiilosiuvesasaianauanue lnsuayReg U

o #1980
d1sngneAll
ALE ELE FALE FELE FCLE FHLE
LOAAIADYA - + ) - _ _
Uiy - + ¥ 3 n i
WesUusya + + - ; _ _
Nalusen + + + _ _ _
lUN - + + - i _
ANITUY + + + ; ; _
GERERRL - + . + + +
WaUNTIAILUY - - ; _ _ _
Asauentnalalas - - - _ _ _

WUNELYR: + NUNBEI #399a0UNY, - el asivaauliny; ALE fie arsadanieniseay,
FLE A9 @13a1nn18107n1u40a 80%; FALE, FELF, FCLE wag FHLE Ao a15ainadesiai
avaneih ofiaerdan raslsnody wasenisy MuSIRU atauana1ssieds liquid-liquid
extraction

< a [

4.3 NANTAATINNSATUDUYADATEYBEN AN ANENAINU I TUazHei1UTU

4.3.1 USinailuednsinvesasatanauainvamsuazngusuludiharaned
uANANAAL WU ansadn ELE Susinailuednsasunndignogieiidodidamieaia (p<0.05)
fiAviifu 40.024+0.952 mgGE/gExt 504033 Ap ALE SiuSunaituednsiutesiign iy
11.424+0.158 mgGE/gExt (11514 4) Usuufuedansmlunisadnuendnsaieis liquid-

o o

liquid extraction Wud1a138fa FELE ﬁﬂ%mmﬂuaﬁmwmmﬁqmasmﬁﬁsjmﬂfgmqaﬁa
(p<0.05) AANNTIAU 33.900+0.575 meGE/gExt 098311 A® FCLE, FALE Lag FHLE i
Usunuiluednsautiesdian SAMmMNAU 28.944£0.143, 10.64240.513 Uag 0.660+0.263
mMgGE/gExt M11a19u (11514 5)

4.3.2 Ysinamaluesssmvesarsadanauaiangnsuazugusvludavinazans
Auansnafu wud1 arsaie ELE fUSuamalaussdsuuiniianegaifoddgyniaaia
(p<0.05) fiAYI1AU 0.072+0.0007 mgQE/gExt S83a9u1 Aa ALE dUSurunailiuseasiy
ﬁaaﬁqm AU 0.017+0.0002 mgQE/gExt (115719 4) Usunaualiuesasiulunisadia

LNa13938735 liquid-liquid extraction wudtansana FELE USunaunailiueedsiuunndign
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pYNNUBEIAYNNEDRA (p<0.05) TANVIAU 0.034+0.0033 mgQE/gExt 1998911 A FCLE,
FALE wag FHLE SUSinamlanlaussdsantiosdian fidnivinfu 0.029+0.0030, 0.014:0.0008
WAz 0.009+0.0004 MgQE/gExt MUAINY (A1599 5)

4.3.3 auanusatumnueyyadasevesEsaianauanvg nsuazvgusuly
fviazanefuandieiu 1ae75 FRAP Uit ansarin ELE Sinumanansalunisgnimdlagans

A1usyyadasruInnaned1ilded1Ayn19ais (p<0.05) AAvinAy 291.461+3.403

a1

mgTE/gExt 509881 Aip ALE Anwanungalunsgnimdlasansiuoyyadasziioniian fian
Winfiu 175.670+3.132 mgTE/gExt (1319 4) Aua1unsatun1siueyyadaselunisania
LeNa1391838 Liquid-liquid extraction wuina1sania FELE daduaiunsalunisgnimag
Tngansiueayyadaszaniian JAvhiy 222.360+3.021 mgTE/gExt 589a%17 Ao FCLE,
FALE way FHLE finwamnsalunisgnimdlaeansiueyyadaseiesdian fauiify
215.123+3.654, 105.635+1.522 Wag 61.747+0.977 mgTE/gExt MNAIAU (115749 5)

4.3.4 AnuaunTalunsinuauladaTsvesasananauanvig nsiasg s uly

Avhazaewnneineiy 1ag3s DPPH wud @1sana ELE Ianuanansalunisiueyyadase

'
al o [ a a1

genaneg1aliludAynieadia (p<0.05) laadidl 1Cs, iU 0.082+£0.0025 mg/mL50da3un

Y

=

A ALE dnnuanunsalunisiueydadaseangn i1ty 0.122+0.0033 mg/mL (1519

4) anuanunsalunisiuengadaselunisaiauwenansnieis liquid-liquid extraction wuin

o w a

a1safia FELE dmnuanunsatumsiueuyadasvasiiansgwiltiudfyneada (p<0.05) lag

1A ICso WINAY 0.143+0.009 mg/mL F99a9u9@me FALE, FCLE wag FHLE dadnuanuisaly

o a

NsAUBLYABATEAAR ANWIAU 0.165+0.002, 0.166+0.011 WA 2.035+0.151 mg/mL

9

ANua1eU LBl US UL e uNuaTSUINSSIUW ascorbic acid kag trolox FiAuAINITaluNIS

a

AU UYARATYRETITIA A NIADA (p<0.05) agllA1 ICs, Y 0.004:0.0002 mg/mL
waz 0.016+0.0012 mg/mL NN (H1314 5)
4.3.5 ANENNT0lUNNIINaYNABATEIRsEIsAR A NaRanvg nsuasvg 1 suly

FvharateNkaneagiu 1neds ABTS WuUdY ansann ELE daduaiunsaluniseiiueuladass

'
) o v a

genanageiilydAyn19Eia (p<0.05) nedea-ICs, Wiy 0.005+0.0002 meg/mL 5998337

Y

= o a

Ao ALE dmnuaninsalunisiueyyadaseiign dauiafu 0.010£0.0005 mg/mL (11519

9

4) anuanunsalunisiueyyadaselunisaiauenansnieds liquid-liquid extraction wuin

o w a

ansanm FELE danuanansalunmsiueyyadaszgeignesaiiduddgmneata (p<0.05) ng

o

1A IC5o WINAU 0.044+0.001 meg/mL Se9adun@e FALE, FCLE wag FHLE fanuanuisaly

ISP !

Msfusyyadaseanfign fAvitdu 0.061£0.003, 0.068+0.004 Wag 0.158+0.015 mg/mlL
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MNEIRU WakUTeuieuiuasuinsgiu ascorbic acid uag trolox #iAINEINITALUNTT

AueyyadasvadliiedAyniada (p<0.05) Ingdle ICs, Wity 0.002+0.00004 mg/mL

WA 0.009+0.0006 mg/mL M1UAPY (1514 5)

AN 4 HANNTIATIAVEAINOYLADATE v asATanANANRIN Ve ISuase U U Narin

AENITAUMUUINALANNAILLENIUDE 80%

TPC TFC FRAP DPPH ABTS*
Samples
mgGE/gExt mgQE/gExt mgTE/gExt IC50(mg/mL) ICs50(mg/mL)

ALE 11.424+0.158b 0.017+0.0002b  175.670+3.132b  0.122+0.0033d  0.010+0.0005d
ELE 40.024+0.952a 0.072+0.0007a 291.461+3.403a  0.082+0.0025c  0.005+0.0002b

ascorbic
= - - 0.004+0.0002a  0.002+0.00004a

acid

trolox - - - 0.016+0.0012b  0.009+0.0006¢

eLe: ALE AR an3aindiensey, ELE Ae @13aineieieniuaa 80%, N15iAsieians

AueyyadaszAaeds TPC ApUsuaiiuednsiu wileilu meGE/gExt 35 TFC Aausui

Walousensad ey meQE/gExt 35 FRAP Aaminuaiunsaltunisgn3fdlaeansfiu

auyadasy nuIe U meTE/gExt N153LAT1Z1I0 DPPH waz ABTS' kaneA1 ICs, Iniaeidu

mg/mL W3guEUiUaNs119591U ascorbic acid 1ag trolox 1ag a, b, c kay d UaAIAIY

a o

wpnANAueENIlTsdRigN9adanIzau 0.05 (p<0.05)
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MITN 5 NAMTAATIERNBIURLLADaTEYRIETanANa NV Inskagne UTIU Nadn

InBN1sLeNaNIAIEas liquid-liquid extraction

TPC TFC FRAP DPPH ABTS*
Samples

mgGE/gExt mgQE/gExt mgTE/gExt ICs50(mg/mL) ICs50(mg/mL)

FALE 10.642+0.513c  0.014+0.0008c  105.635+1.522c  0.165+0.002b 0.061+0.003c

FELE 33.900+£0.575a 0.034+0.0033a 222.360+3.021a  0.143+0.009b 0.044+0.001b

FCLE 28.944+0.143b 0.029+0.0030b  215.123+3.654b  0.166+0.011b 0.068+0.004c

FHLE 0.660+0.263d  0.009+0.0004d - 61.747+0.977d 2.035+0.151c 0.158+0.015d

ascorbic
- - - 0.004+0.0002a  0.002+0.00004a
acid
trolox - - - 0.016+0.0012a 0.009+0.0006a

NUBLUR): a158AR FALE, FELE, FCLE Uag FHLE fip ansadnmefivinagansl weiiaosdiam

¥

AaBlINOTN WAZlENITY MUAIAU NTIATIVigVEfuouLadasemeds TPC AouUTunuilue
ansiu wiaeu meGE/gExt 35 TFC Asusunaunailaussrsiy wuaewdu meQE/gExt 35
FRAP Aamiiuanunsatunisgnimadlagansiiuenuadasy wiieidu meTE/gExt N153ns1en

75 DPPH waz ABTS' wanaf1 ICsy nuaeilu me/mL wWisuiilsuiuansuinsgu ascorbic

o w

acid tay trolox 1a® a, b, ¢ wag d kaRIANLANFIA B TBdIARYNNadRNTZAU 0.05

(p<0.05)

2
o/ 14

4.4 namsnnsiqussusweuledusavngladinavesssafianauanuginsuasug
Usu

mslseimuansnlunssusaeuleiuoaninglafinave s satnmauan g
Insuagngiusu lniIsuiloufvansnnigiu ozanslua (acarbose® Faidugnfnuw
Tsaurmau wudn a1safa ALE fnwianunsalumssudaeulsieaninglafng gelan
pglBdAYN19adR (0<0.05) lasdA ICs, WAy 0.022+0.001 mg/mL 99a3u1Ae ELE
ﬁmmmm&ﬂumaé’fué’?ﬁLauiezjﬁl,t,aawWﬂqiﬂ%maﬁwﬁqm TaadiAn 1Cs 11111U 0.098+0.002

v g.; L3 a (% v aa
mg/mL (11319 6) ANuansatunMsfugueuledieaningladinalunisaiaienaisnieds
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liquid-liquid extraction wuinansaia FALE finanuaiunsalunisdudaouleiuoan
naladinagaiian TaediAn ICs, winfu 0.025+0.002 mg/ml Tnpansada ALE, ELE uag FALE
farwannsalunsiudaouluiueanngladinadiginit acarbose® daiia ICs, windy
1.056+0.113 me/mL uBnINLEInuAaIsaia FELE, FCLE uaz FHLE Lifaauanunsaly

nsfudaeuluduearingladiag (113519 7)

4.5 wansnadeugnssuseulvduoantasluasvasansatarananuainsuasud
Usu

ns3Aszsimuanansalunstudaevleduearorluaavesansatnnauanng
Inswagna1Usu TngwIsuiisuduarsiinsgiu ezanilua (acarbose® Fulugninu
Tsaiuwnnu wuh ansafin ALE dauaisnsolumssudaoulsiuearhesluaageiigaogig
Alod 1Ay n19ad@ (0<0.05) laadian 1Cs AU 0.114+0.006 mg/mlL S89a11A8 ELE &
mmmmsaiumié’ungulszjﬁuaamazlmaaﬁﬁﬁqm Taedian ICs WiNAU 1.005+0.316
meg/mL (11574 6) ﬂ?ﬂﬂﬂ?ﬂ’ﬁﬁiurﬂiéﬁgﬂL@ﬁL"ﬁﬂLL@ﬁW’]ﬂ@JIﬂ%Lﬂﬂiumﬁaﬁ’@LLEJﬂﬂ’]iﬁ’JEJ%%
liquid-liquid extraction wuinansafin FALE finuannsalunsdudueuledusarerlug
agefian Tagdle ICs, 1WAy 0.69220.012 me/ml uenNEansafin ALE fauanunselu
nsdudueuluiueaniezluaalndifesiu acarbose® 3ailen ICq 1WNFU 0.173+0.026
me/mL wasNnudasana FELE, FCLE way FHLE ldfaruaiuasalunisdudaeuled

woanezluaa (11519 7)

1519 6 NMFAATEgvzdudLeulsiuearinglaBinauasuearhaglueavesansaianay

nnglnsazrg1UIIu AadamennsaumeiiilagninalsLeyIuea 80%

Alpha-glucosidase Alpha-amylase
Samples
ICs50(mg/mL) ICs0(mg/mL)
ALE 0.022+0.001a 0.114+0.006a
ELE 0.098+0.002b 1.005+0.316b
Acarbose® 1.054+0.113c 0.173+0.026a

NUEWe: ALE A9 a1sanneien1say, ELE Ae a1sainnigieniuea 80%, lnen1sinsisn

gnddudueuleduoaningladinauazusavezluaauanan 1Cs duiaeilu me/mL



= = U ® ! L2 1 a @ o o
WSauau UFAITUINTU Acarbose® lag a, b ey ¢ LamImINULANAINAUDE1INUYEIAEY

VaadATsZIU 0.05 (p<0.05)

M3 7 MINATIsgrsdudseuleiuearngladinanazwoarhesluaavesa sannney

MnnensuaznaUTvluinazaeiuanAeiu Meas liquid-liquid extraction

Alpha-Glucosidase Alpha-Amylase
GRELHY

ICs50(mg/mL) ICs50(mg/mL)

FALE 0.025+0.002a 0.692+0.012b
FELE N/A N/A
FCLE N/A N/A
FHLE N/A N/A

Acarbose® 1.054+0.113b 0.173+0.026a

yanewe: a15afn FALE, FELE, FCLE uag FHLE fe ansarfndnefvihagaiet lefinerdiny
aaolsnlodi waglanisu nudIRU N/A (not available) Ao lainuauanunsnlunisduda
ulsiuearingladinaviowoaherluea lnensileseigrsdudaouleiueaninglad
wakazuoan1ezluaauanian ICy Imiteidu me/mL 1Wisufisuivansuinsgiu

Acarbose® 1ap a taz b uanInNLsnAINAueE1slited Ay eatanseau 0.05 (p<0.05)
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uni 5

djUuazafiusenan1sidY

s

Mnuansaneaswanwiaiidosdu qrss Aueyyadase gnddudueulyduaai
naladinauazgnad uineulvduearhesluaavesasatnnatanvginsuazugusu 16

ayluarefusERanITITeuvasnselull

5.1 asUuazenusunanIsivy

5.2 UOLAUBDLUY

5.1 djUuazanusnenansivg
nsfAnwInswSsuansatanan v vswasvg s ludvhasate iunndnaiu
Iun nsdudaen (ALE) onuea 80% (ELE) wuinmisdudretniivSuaansatnuinnia
nsafindeeniuea 80% (ELE) uagidlothansanadieioniuea 80% (ELE) inadauwenans
#1833 liquid-liquid extraction lugavirazantedifinauiidaunndrafy 16un n-hexanes
(FHLE), dichloromethane (FCLE), Ethyl acetate (FELE) uazii (FALE) wuinnisainuenly
%uumﬂammmﬁaﬂmmnm@ FareandestunanIsAnuves Asive) WA (2553) lévinnns
anauenastung111uslae3sas liquid-liquid extraction Wuin nsafanenluduidusinm
ansafnunnilgn fUuuarsain (Geyield) Wiady 46.3% se9adafe dichloromethane

24.8%, n-hexanes 16.1% uay ethyl acetate 8.5% "

nsfinsarsmgnuaiidessuvesansafianansinms) s ukazng 1 lnsludavi
azanefiuanensu wudn ELE wua swgnuiasiiiniian 7 nau ldun ueamiasss wnuiy
wiosUuoed Waliwees 91lulin AN uazallesayn @15ann ALE nuasngnwall 3 ngx
laun weasluesa Warliuess wag mnsu AsanALENgIIR875 liquid-liquid extraction
wudnansanaly FALE wuanswanwiafiuandian 4 ngu loiua unuiiu walauses wnluiu
LagANITY @13ana FCLE nuatsugnuail 2 nau lawn uwnuiy uagaiesosn diuansann
FELE wag FHLE wuansngnwiasiviles 1 ndu Ao aesesn wazlinuiaunsiniluuuwags
Auanlnalalyluaisanananainvgnsiazug1usiu é’aﬁfﬂumimwaaumiwqﬂwmﬁ
Jewwuandtuliiasatanauanvgiinsuasngusu wuhilarsngnued Wun ueam

I3 a s s s a a a ¢ = I3 a
2980 LNUUY NaTUUDYA ‘V\Iﬁ'ﬂ')uaﬂﬂ GU'IIUUU @ll']'ﬁu LAZALNETRER FIDIAUTZNBUNNLAL
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< ~ |

waiflgman1eTinam wWu grssuiowuailiie fuuzie gusn1suiUanuisniay gndau
auyadasy wavdalignslududueuleduaaninglading laun steroids, polyphenols wag

B @ampananu

flavonoid %ﬂmimé’]ﬁﬂﬂagﬂuﬂdm oreanic acid, ester #1538 alcoho
N15ANEIUDY Ganga RB, (2016) @1safnAuNg1UI1UMIBAIIaza18LEaN0TDa 70% A7
ULENE TN LEaND8EA 50% (hydro alcoholic) Lanu LBNABZTLANUAZIINIUDE WU
a1 wonuiedingd woanasen (alkaloids) Wanlausea (flavonoids) wnuiiy (tannins) A3
Tuu (quinones) A3lulawnsn (carbohydrates) uaz Uy (oils)?® senndostunsAnuIves
wswite wnsdu wazamy (2561) IiinisRnsarsatasinvgilnsfiatnseuindu w
p9AUsENRUMAATIngulnaTiuea (polyphenol) Wanlausss (flavonoids) kaginasiiuaen
(terpenoids)®® @anadpeiun1sAnees Rahmatullah M, (2014) leviansAnwransananan
Usurdelalildaunatafedvihazapumuea nussduszneumuailunduusaniaoss

¥ waznsfnw v Wang JJ, et

(alkaloids) Walausea (flavonoids) wagwnufiy (tannins
al. (2013) ua Kabeer FA & Prathapan R. (2014) lavihmsAnwansanava usiuvsela by
du nuesAUszneumaallunguinaslueen (terpenoids) Walauaes (flavonoids) aLm
Susen (steroids)® ‘uaﬂmﬂﬁé'aﬁﬁwmumﬁﬁﬂméfumjm':?’mﬁum Huang CC, et al.
(2014), Wang JJ, et al. (2013), Wang J, (2014) taz Su M, (2009) wuansafgy (major
compound) Tusune1Us1u Ae deoxyelephantopin (DET) Lflums’[,umjm sesquiterpene

236163 gongudlunisduans

lactone Tiwnsnesinazatslenuea avdlau wavaaslswesy
G’hua%aaaisﬁﬁ LaEIIBUNISAN®IVBY Zhang HB, et al. (2011) wag Chang CL, et al.
(2012) lavinis@nwinguansdenaufuadn (phenolic compounds) laen1suen
p3AUsEnOUMNIALENsatana1Us1UAEFINazaBlenIuea nusAUsznaunuall laun
3,4-dihydroxy benzaldehyde, p-coumaric acid, vanillic acid, syringic acid, isovanillic
acid, p-hydroxybenzoic acid, ferulic acid, 3-methoxy-4-hydroxyl cinnamic aldehyde,
tricin, _syringic acid, E-3-(3-ethoxy-4-hydroxyphenyl) acrylic acid, 2-hydroxybenzolate

acid®6>

nsAneIUILUiueaNT e UTUIUNAN YA TINVOIEITANA NaLAINUE 1IN
wazngusvlufharatefiuandneiu wui aisafia ELE SUSunailuednsinuazysuna
WaluesdsIuNINAignTesasnfe ALE n1sanakenanseaeds liquid-liquid extraction
wuinansin FELE fuSinailueansauuazSinamanliuesdsiuanndign sesasnfe FCLE,

FALE Uag FHLE mua1du wazlauanuisatun1sgniniglagaisiueyyadassuiniagn
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Senaaeusieds FRAP dsamannsalunisgnimdlagarsiueyyadaszinnuduiug
WUsHURTIAUUS LU AN TINLarUSHINaTIUDUATINYBIETENA HELAINUQ N INTUAE
e 1Usu tnsansuseneuiiuedn Srswiueslsundnuasvylansendasttes 1 vy Tu
Tssadns ansnsanuldmusssumaluiin Fduasdineyyadassaiande® nsfnui
wanslifuinnisafasefvhasanefiidaeglduummsusenauitueanluuiinags iwu
wnusailufvitazarsduniddaduniinduiindudiiiazareifdmivnisade
asUszneufiuednusudunsoiensuilne® deaenndesfunanisfinives wevviy wns
$u wavanz (2561) IeAnwavdilnsiatadesvararsiindulaednsaiufivnei
ndu WuUsHI AT 58.33+0.29 HeGAE/mLY wavaenndasdunisAnyies Yuliani,
(2019) lavinnasAnwingrusulneniswena@nsnie@avinazaty methanol, ethyl acetate,
butanol wagtn wuin fusinafiuednlumsaindivinazatedie methanol wnflgawindu
0.611+0.009 mg/mL s8%aAe ethyl acetate, butanol wazy HUSuafiuednwiiu
0.536+0.003, 0.495+0.032 uag 0.220+0.020 mg/mL mua1au TunsAnedusununanly
uosd nuitaITataRvinaratedig ethyl acetate UTuunailauesduINAigaiify
0.92+0.000 mg/mL S89a3u1A8 butanol, methanol Lazih fUSinamanlaususivindy
0.90+0.000, 0.83:£0.057 way 0.80+0.000 mg/mL mua1nu’ Lagn13An®1u99 Ganga rao
B, et al. (2012) lpvihns@Enwineausiulaenisannmne alcohol 70% Waguanasaieivi
avany hydro-alcoholic, hexane, ethyl acetate wag methanolic WuRUSHUHWeANTIN

WU 4.49, 3.39, 8.76 WAy 3.34 meGAE/g muaau®

NTBATIENAINAINTALUAITAILERNABATE WUl @15ana ELE dadiuanunsaly

mM3fusyyadaszgandtansain ALE Tunisvageulneds DPPH wandliiiiuinansaiana

< o

nngfabnsuasngrusuludaiagaignuand1ein Tgvsdiueyyadasetosninie
W3 uLiieuiu ascorbic acid wag trolox FRTUAIFTUINTFIU UATAIINAINTA LUNITHIY
ayyadaszAie3s ABTS wansliiiudnansarin ELE fiaswansalunisiiueuyadaseiigs
! a v a v oA ~ a o =
191 ALE Uagilaanuanuisatunisimueyuadasslaauinniiisidssuiisuiu trolox 3o
MWD usllgnssiueuladaTstisunduilalUSeuieuiv ascorbic acid MsoInniiug Tuns
anaLenaN5A18735 liquid-liquid extraction Wula @15dnn FELE da1nuaiunsalunisdiu
auyadaszadvian s09aeAe FALE, FCLE Wag FHLE aud1au n1sanwiluansliiuiigms

a

nmsdusyyadasgluniamaaes wuinisadaaisiaeldiontueaduiiiavaredinasonts

% 1 a v %

noyyadaszeg19liydAYaIS DPPH uay ABTS' gaduiusiuuunailusdntiuuay

o

AN
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=

Waluesdsn ansafnanieniusaiamannsalunsiueyyadaszia deazdid ICs
#1% dopAaDIUNANISANYIUBY Pomhathai P, et al. (2018) wuIaEsanave1lnIne@a
virazateu dawaunsolunisdudioynadasedae3s DPPH iy 16.14+2.80%
donnRenUNanISAN®Iu8d Wu C, et al. (2018) wuaaisanaluna1usiumediinazans
vuea 70% wdadnatauenineldiefiaosdian (ESEAR) Wethundaserauanunsaly
N139UBUYaBATEA8IS DPPH wudn ESEAF 1,000 pug/mL dmaidanunsalunisiiueyya

Basy 85.73% M ICs, 69.70+0.01 pe/mL Wiewleuiu Gallic acid GTfaLﬂuamﬂmgm TGN

v
a = % (% (5

Tiifiudn ESEAF fiquisuoyyadassiifuntuduiusfuanududu ESEAF figituegned
Hod Aty (0<0.05)% @onAdoINUNANISANYIVOY Ganga rao B, et al. (2012) WU Us1u
Inun1sannnae alcohol 70% uaglhendisalu@vinazane hydro-alcoholic, hexane, ethyl
acetate Way methanol Tagansafaiinense methanol nnslunsduoyyadaszieis
DPPH qqﬁqm 1A IC5y 112 pg 5998981A8 hydro alcoholic, ethyl acetate ag hexane i
A1 1Cso 147, 313 uag 602 pg MUaIAU WIgULEUAUaI5UIR I ascorbic acid HAn ICs,

16 pgSZ

(%
[V Y]

nMsAnwnvssudaeuluiteaningledinauazuearinolaaavosansadia nauain
N lnsiasngIUsIu WU @sane ALE ﬁmmmmiﬂumié’u&Lau"l,ﬁzjﬂuaawqﬂq‘[ﬂ%ma
uazuoaiezluiaa gefian lnsansadn ALE waz ELE daiuanansnlunisdudaeules
waanngladedldfiunnit acarbose® wagansain ALE Saruanuiselunisdudaoules]
woavhezluaalalndiAesiu acarbose® tunisanausnalsiaeds liquid-liquid extraction
wuinansia FALE farwanunsalunisdudueulsiueaningledinanasueaniozluaags
fianuazfimuaninsalunsdudusuleiuonvnglafinal@ifuinnn. acarbose® usnainil
fawudnansada FELE, FCLE uaz FHLE laifleruaninsalumsdudusulesiuaaningladina

i
v

waziean ey luad HeIaIneNEN1salUNISANENSaYaNARIRIT AL A 18LANANNAY A9TIY

'
- v o

lunsAnwduanaiulein arsadanainmedavinazaiefivaianniadauiunals wu un
YIBLENIULE FxauNTRaITaraedligvslumsdudueuleivearingladinatazuoarios
lueavesasananauannglnsuazug1Us1veenulanuInnIdvinarate i tes

o T~ | . = A a £ v O
#301dfi77 1Wu n-hexanes, dichloromethane, ethyl acetate @sa15Milgn5lun1sguds
wulgduearhngledinatazioulasivearheyluaa stvannsgesaislulawmsauageanunse

ann1Iaedut1ng i lvseauiiaaluidenanas® sngaunisAnwneuniniiinissiusi
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14 aa

Foyanuvmunssanssudfiuivhlan wuiasiwenldanivayulng 411 vie fqnsluns
Fuds LLaa‘V\IWﬂQIﬂ%L@a Usznounay terpene, alkaloid, quinine, flavonoid, phenol,
phenylpropanoid kag steroid® #3donAdosnanIsAnyIved Daisy P, et al. (2009)
ﬂﬂiﬁﬂmqwéamzﬁuﬁﬂmﬂwﬁam‘lwwmmwuﬁgﬂmﬁmﬁwéf’;a Streptozotocin 91N@1%
28Nor-22 (R) Witha 2,6,23-trienolide GﬁqL*f]umimjmaLaEJiaaﬁﬁaﬁ’mwﬂlﬁmﬂﬁuWﬁWUﬁU

PeAIvNaraIuREdlau Wulil @13 28Nor-22 (R) Witha 2,6,23-trienolide 21nAung1usIu

[

aunsaanseAvInaludenuasiusgaudugaulunuiuimanu® wanaintidalisieaung
nsAnwIgMsansERULIatuaanInasainntukaz N 1USIUMIEFYasaen I8l

Tunuuignwieatisaeg alloxan wudt sedvdmaludentununlasuansadnainty

o w

ways U vanategefitod1fty (84.8+0.43 uay 88.3+0.19 me/dL’ audv) e

a

Feufunufignimilonine alloxan (360.8+0.49 mg/dL™)?

v oy

5.2 daiaupiue

5.2.1 mssinsfinwesnusznaunaadivesansaianaunreglnsuazng 1T u
Miufude3sTivianvans W n1sasavdeuesrUsznaunnaaiisnels hish performance
liquid chromatography (HPLC) 1{unu

5.2.2 pEnsAnwasAUsEneunaeiilasnsenansuIans Weszydansd Aol
qm‘éiumiamz@fuﬁwmaiwﬁamaqa’ﬁaﬁ’mmamwﬂmﬁﬂlml,l,azmﬁmiw

5.2.3 msinsAnwgvisiuansyiuhmaludesludeinaaed

5.2.8 msiimsansenuluiivhuvudsunduiesieSwasdsataraua e

Insuagngisau
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Preface

The integrated ASEAN Economic Community (AEC) was lavnched in 2015,
One of the main purposes of this integration 1s for the development of science and
technology since it is a key factor in sustaining economic growth enhancing
community wellbeing and promoting integration in this region.

In order for ASEAN to become world class and be globally competitive, it
requires the driving forces from the three main scientific areas of (1) Food science and
technology (2) Agricultural technology and (3) Biotechnology. ASEAN is home to one
of the world’s most precious natural resources, and the most diverse microbial
community. Scientific strength in this region would be significantly enhanced provided
that appropriate collaborative networks amongst member countries are promoted. In
addition, education sectors should focus more on internationalizing. Their curricula
and uwniversities across this region should find more opportunities to collaborate in
research and academic activities.

The Faculty of Technology (MSU) initiated the 1% International Postgraduate
Symposmm on Food, Agriculture and Biotechnology in 2014 (IPSFAB 2014). Our
symposioms in the past four years (2014 — 2017) had gone successfully. We are
honored by distinguished scientific committees and audiences from around the world.
Since 2018, the name of symposium has been changed to “The Intermatiomal
Conference on Food, Agriculture and Biotechnology (ICoFAB 2018)”. The revision
has been made to broaden the conference scope, in which encourage more researchers,
not limited to the postgraduates, in related research areas to take part and share their
research experiences. Thus, the potential academic networks or collaboration amongst
Thai and international researchers could be developed.

The 6% ICoFAB 2019 would be providing an atmosphere of collaborative
networks amongst national and international researchers. All participants may find
benefits from wpdate research trends presented at the symposmm.

A. Hﬂn&naqm

(Assoc. Prof Dr. Anuchita Moongngarm)
Dean of the Faculty of Technology
Mahasarakham University
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Abstract:

The aim of this research was to determine on phytochemical sereening, antioxidant and a-
glucesidase mhibitory actrities of Leersio hexandra and Elephantopiz scaber by using dafferent solvent
extractions. Both plants (1:1;n-w) of recipe were extracted using by different solvents meluding aqueons
(ALE) and 207 ethancl (ELE). Phytochemical screening was determined eon total phenolic (TPC) and
flavonoid (TFC) contents in plants. The antioxidant activities were determined by: 2.2-diphenyl-1-
pierylhydrazy (DPPH) radical scavenging and 2,2 -azmobis(3-ethylbenzothiazoline-§-sulphonate) (ABTS*)
assay. The a-glucosidase mlubitory assay was evaluated on glucose transferase mechanism. This
experimental stady found that the recipe showed hish-among of total phenolic and flavonoid contents
especially ELE (40.024=0.952 mgGE/gExt and 0.072+0.00]1 mgQE/zExt,). The ELE (ICs = 0.082=0.0025
mgfml) was significantly exerted on free radical scavengmg activity higher than ALE (IC:=0122=0.0033
mpgfml). ABTS" radical seavenging activity, the ELE (ICs = 0.0048=0.00018 mp/ml) was significantly
stronger than Trolex (ICs, = 0008362000063 mg/ml), kmomn as standard substances. a-glucosidase
mhibitery activity, ALE (ICsxp = 0.022+000] mg/ml) and ELE (ICs = 0.098£0002 mg/ml) were
significantly more effect in inhibited o-glucosidase enzyme than acarbose (ICs =1.054£0.113 mgfml),
Imovm anti-diabetic drug. The recipe has been having the phenolic and flavonoid contents which chemical
substances were kmomn as anti-cnidation and anti-diabetic property, Pharmaceutical activities were showred
on antioxidant and a-glucosidase inhibitory activities. Further, also chemical compositions, major active
compound(s) and in 17ve were clarified m next study.

Keywords: Phytochemical screeningz, Phencl, Flavoneids, Antioxidant, a-glucosidase
Introduction

Herbal medicines have been developed not only to improse ancient traditional therapeutics, but
also as an alternatre selubion for health problems [1]. Tha: traditonal medicme 15 folklore medicine
inherited from Thai ancestor [2]. The drugs have been used for healing since the past until now. In each
recipe might be consist with also approximately of some plant, some dosage, some herbal part and some
indication to disease treatment. This traditional medicme recipe is once recipe from Thai traditional
medicine which composed with two kinds of medicinal plants. First plant, Leersia hevandra, Swamp Rice
grass, name m Thai 15 Yaa-5ai [3] and second plant, Elephantopus seaber, Prickly-leaved elephant's foot,
name in Thai is Do-Mai-Fu-Lom in weight ratio 1:1 {wow) [4]. Thai ancestor still believed that this recipe
has been claimed usage to treatment of diabetes.

Thereview literatures of each plant in the recipe was revealed m many scientific reports. L
hexandra (family: Poaceas) 15 grass species used in tradittonal medicine to treat many diseases inchiding
hypertension and diuretic. The phytochemical studies have demonsirated the presence of plants are
polyphenol, flavonoids and terpencids. The pharmacological actinities were reported such as hypertension,
antiomidant and anticancer [5-6].

E_ ceaber (family: Asteraceas) has been used as traditional medicine in many countries. It hasbeen
popular as a medicinal herb In many countries of Southeast Asia [7]. In Thailand, it has been used as
traditional medicine mcluding diretic, tonie, antihelminthic and aphrodisiac [7]. The most mmportant of
these biologically active constitnents of plants are elephantopin, triterpenes, stizmasterol, epifriedslmol and
lupecl. Other compounds are copaene, isopropyl, dimethyl, hexahydronaphthalene, eyelosatrene and
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Zingiberene from the essenfial cals [3]. This plant has been extensirely screened and proved for anticancer
activity, which is mamly for its decxyelephantopin containing. Many other biclogical activities such as
antimicrobial [9-12], hepatoprotective [13], antioxidant [14-16], antidiabetic [17-19], anti-inflammatory
[14], analgesic [17], anti-asthamatic[20] and anticancer [21] hase been reported m various research
articlss[7-8].

Free radical stress 1s a commeon theme which underlines etiology of several degenerati-e disordars.
The production of free radicals is linked to the inflatTnmatery process. Free radicals prime the immune
response, recrinit inflammatery cells and are innately bacterieidal [22-23]. The most commen reactive
oxygen spectes (ROS) in partieular free radicals melude superoxide (0:") anion, hydrogen peromide (Hx00),
paroxyl (ROOr) radicals, and reactive hydroxyl (OH ) radicals. The nitrogen derived free radicals are nitric
oxide (NO") and pereymitnite anien (ONOOT). In treatment of these diseases, antiomidant therapy has
gained an immense importance. Synthetic antioxidants like utylated hydroxytoluene (BHT) and butylated
hydrexyanisole (BHA) commonly used in processed foods have side effects and are careinogenie [24-25].

Dhabetes mellitusis a well-known metabolic disorder, which is characterized by an abnermal
postprandial increase of blood glucose level The control of postprandial hyperglycemia is belisved to be
important in the treatment of diabetes mellitus. a-Glucosidase secreted from mtestinal choronic epithelnum
15 responsible for the degradation of carbohydrates. a-Glucosidase inhibiters slow down the process of
digestion and absorption of earbeohydrates by competitively blocking the activity of ghicosidase
Consequently, the peak comcentration of postprandial bloed glucose is reduced and the blood sugar level
comes under control a-Glucosidase inhibiters can offar several advantages and has been recommend by
the Third Asia-Pacific Region Diabetes Treatment Guidelines as the first-lme of treatment for lowenng
postprandial hyperglycemia [26]. Several e-glucosidase mnhibitors, acarbose was obtained from natural
sources, can effectively control blood glucose levels after food intake and have been used climeally in the
treatment of diabetes mellitus [27]. In chimically, they have been associated with serious gastromntestinal
side effects. It 1s necessary to search for alternatives that can display o-glucosidase inhibitory activity but
without side reactions [28].

Hervever, this traditional medicine recipe was widely used to treat many diseases, but there is no
any scientific report. Therefore, this study aimed to determine on phytochemical sereening (TPC and TFC),
anti-oxidant actrity (DPPH and ABTS) and a-ghicosidase mhibitory for confirmed pharmaceutical

Materials and methods

Sample Collection

Leersia hexandra and Elsphantopus scaber 1n recipe were collected from Maha Sarakham and
Amnat Charoen province, northeastern of Thailand. The specimens were identified and deposited at the
Faculty of Medicine, Mahasarakham University, Thailand (code; L. hexandra: MSUMED- LHOOL/SS
and E. seaber: MED- ES0001/55). All of the fresh materials were cleaned and dned at 40°C for 18 hrma
hot air oven and then powdered.

Preparation of Extracts

The agueous extract {ALE) was prepared by distilled water for 15 mun at 100°C m Electric boiler
(1:10 7). The beiling process was repeated twice. The ethanolhic extract (ELE) was macerated with 80%
ethanal for 3 hr at 80°C in senication bath (1:10 wi). The senicating process was repeated thres times. The
residus powder was excluded by using filter papers. The filirate was evaporated using by a rotary evaporator
(Heidolph Laborota 4000, Germany) and freeze-dried to obtain brown extract. The extracts were kept in
the fridge at -20°C until be usad.

Total phenolic content assay

Total phenolic content was determmed aceording to a modified procedure [29]. Sample (100 uL)
will be exidized with 500 uL of 0.2 N Folin-Ciocalteus reagent and neutralized by adding 400 pL of 7.5%
NayC0s. The absorbance measured at 765 nm by UV-Vis Spectrophotometer after mixed and meubated
room temperature for 30 min. The results were expressed as zallic acid equin-alents (mgGE/zExt).

Total Flavenoid Content Assay

Flavonoid content was estimated usmg the aluminum chloride colorimetric method [10]. The
exiracts from recipe will be mixed with 100 pL of 5% aluminum chloride (wi), 400 uL of 2.5% NaNO:
After 5 min 500 pL of 5%AICL:. The mixture was allowed to stand at room temperature for 10 min. The
selution was mixed 2,000 pL distilled water. The samples were measured at 415 nm. The TFC was
caleulated from a standard quercetm squivalent (mgQE/zExt).
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DPPH radical scavenging assay

2 2-diphenyl-1-pierylhydrazy (DPPH) radical scavenging capacities of wheat extracts were
estimated by the reduction of the reaction color between DPPH solution and sample extracts as previously
deseribed by prior methed [31]). DPPH was dissolved in ethanol to a 0,039 mg/ml. The plant extract at
various concentrations was diluted with distilled water to get sample selution. The sample selution with
100 pL following which 900 pL DFPH (0.1 mM) working solution. After a 30 min reaction kept in the
dark at ambient temperature then absorbance of the solution was measured at 315 nm._ In this study, Trolex
and ascorbic acid were used as standard substances. Blank was run in each assay. DPPH radical abality was
expressed as ICsy (mg/ml) and the inhibition percentage calculated using the following formula: DPPH
seavenging activity (%s) = (Ae-A M Aq x 100 where Ay is the absorbance of the contral and A, is the
absorbance of the sample.

ABTS" Radical Scavenging assay

In ABTS assay, the plants extract was allowed to react with ABTS*, a model stable free radical
derived from 2 2-azinobis (3-ethylvenzothiazolm-6-sulphonie acid) (ABTS") [32]. The ABTS™ (900 uL)
was added to the extracts (100 uL) and theroughly mixed. The mixture was held at room temperature for 6
mmn and absorbance was immediately measured at 734 om. Trolex and ascorbac acid selution mn distilled
water was prepared and assayed under the same conditions. ABTS scavenging ability was expressed a5 ICs
(mgfmL) and the inhibition percentage caleulated using the following formmla: ABTS seavenging activity
(%o} = (Ag-A, ) Apx 100 where Ay is the absorbance of the control and A, is the absorbance of the sample.

a-Glucosidase inhibitory assay

All extracts were tested for their ability in inhibiting a- glucosidase using in vire assay. The assay
method was assessed using Taepongsorat, f al. (201%) with slight modifications [33]. Briefly, a volume of
120 pL of the sample solution and 100 pl. of 0.1 M phosphate buffer (pH 6.8) containing a- glicosidase
solution (0.2 W/mL) was incubated at 37°C for 20 mm. After preincubation, 100 pL of 5 mM
p- aitrophenyl- a- D- glucopyranoside solution in 0.1- M phosphate buffer (pH 6.8) was added to sach
vwell and mncubated at 37°C for another 20 mm. Then, the reaction was stopped by addmg 320 uL of 0.2- M
Na:C0; mto each well, and absorbance were read (A) and recorded at 405 om by UV-Vis
Spectrophotometer and compared to a control which had 120 pL of buffer solution. The system without
a= glucosidase was used as blank, and acarbose was used as positive control. The a- glucosidase inhibitory
activity was expressed as inhibition (%) and was caleulated as follows: Ysinhibition = (Ae—A WAy = 100
where Ay is the absorbance of the control and Al is the absorbance of the sample. ICs values were
calculated by the graphic methed.

Statistical analysis

All assays were expressad as means = standard deviation (3DY) from five separate expern
= 5). Statistical analysis vwas carmed out using ome-way analysis of vanance (ANOVA) follovwed by
Duncan’s multiple range tests. Differences at P < (.05 were considered to be significant.

Results and discussion

The ELE and ALF from the recipe has been have both TPC and TFC which ELE (4002420952
mgGE/gExt; 0.072£0.0007 mg(QE/gExt) shovwed significantly higher contents than ATF (11.424=0.138
mgGE/gExt; (0.017£0.0002 mgQE/gExt). (Table 1). Phenolic compounds have an aromatic ring with one
or more hydroxyl groups and act as antiomadants [47]. In the study, extraction metheds, solvent polarity is
frequently used for recovering phenclic compounds from plant. Ethanel is an organic solvent which has
been knovwn as a good solvent for phenolic substanee extraction and lowly hazard to human consumption
[34]. Seme orgamic melecules are more polar and therafore more soluble in water. Thus, the chemucal
compesition on agueous extraction method were composed with polysaccharide, proteins and glycoside
substances. The aqueous extraction may either contain nen-phenclic or possess phenclic compounds that
contain a smaller number of active groups than the other solvents [35). Total phenolic compoumds m
methanol extract of E. seaber showed high TPC and significant antiexidant actrity. The antioxidant
activity mereased with imcreasing concentration of extract [39]. E scaber ingredients composad with
phenolic, flavonoid, terpencid and another compound might play a role in the antioxidant activity. These
phytochemicals showed possess wound healmg, anti-venom, anti-microbial, anti-inflammatory, anti-
diabetic, cytotoxic and anti-tumour activities.

In this study DPPH radical scavenging activity, standard substances, ascorbic acid {(IC: =
0.004-£0.0002 mp/mL) and trolex (0.01620.0012 mz/ml) were show significantly more potent than all of
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the extracts from thos recipe. While, The ELE (ICs = 0.082+0.0025 mg/ml.) was sigmficantly exerted on
free radical scavenging activity higher than ALE (IC: =0.12220.0033 mg/mL). (Table 1). Swprisingly,
ABTS* radical scavenging assay, the ELE (ICso = 0.0043=0.00018 mg/ml) was siznificantly stronger on
this method than trolex (ICs: = 0.0036=0.00063 mz/mL), known as standard substances but not ascorbic
acid (IC s = 0.001920 00004 mg/ml). (Table 1). The antioxidant activity in the experiment found that the
extraction by using by ethanol provided high significantly free radieal seavenging both DPPH and ABTS
methods which is related to the quantity of TPC and TFC. The ethanol extract gave the strong antioxidant
capacity In the study which showed low values of IC s [36]. The antiomidant activity of extracts varied
depending on the polarity of solent and the method used to extract bicactie compounds. Changing n
solvent polarity alters its ability to dissolve a selected group of antioxidant compounds and influences the
antioxidant actrity estimation [3 7). The antiosadant activity could be therapeutic importance in preventing
oxtdatie stress involving m the development of several diseases [38]. There were some reports regarding
the ethanel and aquecus extracts of L. kexandra showed that it has an anticexidant effect that protects the
tissues from the deleterious effects of fee radicals resulting in hypertension rat [5]. Methanol extract of E.
seaber showed high TPC and the antioxidant activity increased with increasmg concentration of extract
[39].

In this experiment, o-glucosidase inhibitory actmity, the result found that ALE (ICs =
0.022£0.00] mzml) and ELE (ICs = 0.098=0.002 mz/ml) which can mhibit actinity of a-glucosidase
enzyme more than acarbose (IC:;; = 105420113 me/ml) (Table 1). In this study, the a-glicosidase
inhibitory activity was obtained stronger than the pesitive control. acarbose. Phytochemicals have also been
1solated from plants mecludes elephantopin, triterpenes, stigmastercl epiffiedalinel and lupeol [2]. They
showed strong inhibitory activity against a-glicosidase. These studies showed a-ghicosidase mhibitors
slow down the process of digestion and absorphion of carbohydrates by competitively blocking the activity
of glucosidase [26]. On the basis of literatures published werldwide, summarized m a list of 411 natural
products isolated from medicinal plants that showed a-glucosidase mhibitory actoaty [38]. Structurally
these natural product inhibitors compose of terpene, alkalodd, quinine, flavonecid, phenol, phenylpropancad,
and steroid frameworks. These inhibitors are rich in organic acid, ester, aleohol, and allyl finctional groups.
A majority of the compounds reported contain flavonecid terpene, and phenylpropancid ring struchures [38].
Recently, several studies have determined that flavonoid compounds can be very effective in inhibiting a-
glucesidase activity [43]. A total of 103 flavonoids showed glycosidase mhubitory activity including
xanthones, flavanones, flavans, anthocyamins, chaleones, and other structural motifs [38]. Thirty-seren
polyphenols from plants have shown promising a-glucosidase inhibitory activaty. Gallic acid, an impertant
constituent of many plants species showed strong mhibetery activity against glucosidase beoth in vitro and
in vive [46]. The effect of phytomedicines can be evaluated by studying synergistic effects through
multitarget effects or effects on pharmacckinetic or physicochemical properties. There has been some
reports regarding 23Mor-22(R) with a 2, 6, 23-trienclide, a major steroid isolated from the acetone extract
of the E. scaber decreased blood level glucose m STZ diabetic rats [41). This may be due to a stmulating
effect on insulin release from regenerated f-cells of the pancreas or increased cellularity of the 1slat
tissuas [41]. Bioactie compounds of E. seaber had also suceessfully identified in soms compounds such
as deoxyelephantopin, isodecxyzlephantopin, scabertopin, isoscabertopm, elescabenn, 17, 19-
dihydrodeoxyelephantopin and a terpencid which showed a broad range of biological finetions [8]. The
ethyl acetate root extract and methanel leaf extract of E. seaber showed antthyperglyeemic effect by
reducing the bloed glucose level, glycosylated hemoglobin, a change in the lipid profile and kidney
fimetions, liver and muscle glycogen, serum insulin levels and histopathological studies [42]. Aqueous
extract of leaves and roots into alloxan mduced diabetic rats sigmficantly reduced serum glucese,
glycosylated hemoglobin and the actinity of gluconsogenic enzyme glucose-6-phosphatase [43]. Howrever,
could be linked to mere than one mechamism meluding msulin sensiizing, msulin releasmg,
gluconcogenesis inhibition and a-glicosidase inhibition [44]. Thus, it 15 worthwhile to evaluate further the
effective components of 1sclated compounds in vive rather than make a conclusion based on enzyme
inhibition assay enly [45].

Conclusions

The recipe are combines from L hexandra and E. seaber as a That traditional remedy, present
experiments provides a preliminary data that the recipe mgradients with phenolic compounds and flavonoad
contents. The pharmaceutical activities were show more potent on antioxidant and a-glucosidase mbhibitory
activities. In this study, the pharmaceutical preliminary was confirmed to use of this recipe from Tha
traditional medicine. However, chemical compesitions, majer actre compound(s) and in v#1o need to be
clarified in next study.
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Table 1 Total phenclic (TPC), and flavoncid contents (TFC), DPPH, and ABTS radical scavenging
activities, and a-glucosidase inhibitory actiities of different solvent extracts from combination of Leerzia
hexandra and Elsphantopus scaber.

Samples

TPC TFC DPPH ABTS u-Glucosidase
meCEigExt  mgQF/gFst ICs(mgml)  ICw(mgml)  ICu({mg/mL)

ALE 11.424£0.158b  0.017=000002b  0.122+0.0033d  0.009520.00054d  0.022=0.001a
ELE 40024209322  0.072£0.000Ta  0.082=0.0025c  0.0045x0.00018b  0.09E=0.002a

ascorbic - - 0.004=0.0002a  0.0019+0.00004a -
acid - - 0.016£0.00126  0.0026+0.00063c -
trolox - - - - 1.05420.113b
acarboss

ALE was extracted with aqueous. ELE was extracted with 30% ethanel. TPC was measured with gallic acid equiralents
(m=GEeExt). TFC was measured with quercetin equivalent (meQES gExt). Antioxidant activities and e-glucosidass
inhibitory activities showed ICs0 of different exiracts from recipe. DPPH and ABTS” radical scavenging activity were
nused molox and ascorbic acid as standard substances. a-ghicesidase mhibitory activities was used Acarbose as apositive
conirol. Different letters indicated significantly different at p < 0.05.
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Phytochemical screening, Antioxidant, and a-Glucosidase Inhibitory
Activities of Different Solvent extracts from Leersia hexandra and

Elephantopus scaber

Saithong ngbggghoothgm', Ampa Konsu'*

!Faculty of Medicine, Mahasarakham University, Maha Sarakham, 44000, Thailand

Introduction: Herbal medicines have been developed not only to improve ancient traditional
therapeutics, but also as an alternative solution for health problems. Objective: The aim of

this research was to determine on phytochemical screening, antioxidant and a-glucosidase
inhibitory activities of Leersia hexandra and Elephantopus scaber by using different solvent
extractions. Both plants (1:1;w:w) of recipe were extracted using by different solvents
including aqueous (ALE) and 80% ethanol (ELE). Phytochemical screening was determined
on total phenolic (TPC) and flavonoid (TFC) contents in plants. The antioxidant activities
were determined bys; 2,2-diphenyl-1-picrylhydrazy (DPPH) radical scavenging and 2,2-
azinobis(3-ethylbenzothiazoline-6-sulphonate) (ABTS") assay. The a-glucosidase inhibitory
assay was evaluated on glucose transferase mechanism. Results: This experimental study
found that the recipe showed high-among of total phenolic and flavonoid contents especially
ELE (40.024+0.952 mgGE/gExt and 0.072+0.001 mgQE/gExt,). The ELE
(IC50=0.082+0.0025 mg/mL) was significantly exerted on free radical scavenging activity
higher than ALE (ICs0=0.1224+0.0033 mg/mL). ABTS' radical scavenging activity, the
ELE (IC50=0.0048+0.00018 mg/mL) was significantly stronger than Trolox
(ICs50=0.0086+0.00063 mg/mL), known as standard substances. a-glucosidase inhibitory
activity, ALE (IC50=0.022+0.001 mg/mL) and ELE (IC50=0.098+0.002 mg/mL) were
significantly more effect in inhibited a-glucosidase enzyme than acarbose (ICso=1.054+0.113
mg/mL), known anti-diabetic drug. Conclusion: The recipe has been having the phenolic and
flavonoid contents which chemical substances were known as anti-oxidation and anti-diabetic
property, Pharmaceutical activities were showed on antioxidant and a-glucosidase inhibitory
activities. Further, also chemical compositions, major active compound(s) and in vivo were

clarified in next study.

Keywords: Phytochemical screening, Phenol, Flavonoids, Antioxidant, Alpha-glucosidase.

*Corresponding author: Ampa Konsue/E-mail: ampa_ice@hotmail.com
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