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The estimation of antioxidant profiles in crude extract of

Ya-nang-dang (Bauhinia strychnifolia Craib.)
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Abstract

Ya—nang—dang (Bauhinia strychnifolia Craib.) are well known as local herb.
This study were aim to evaluate the antioxidant activities by using DPPH" and ABTS™
method. Further study, total polyphenol and flavonoids were dertermined by using
Folin-ciocalteu and Aluminium assay. It was found that the extract of Ya-nang-dang
(Bauhinia strychnifolia Craib.) showed high antioxidant activities (DPPH; I1Csq 6.86 mg/L
and ABTS™; ICsp 5.24 mg/L) The total phenolic and flavonoid contents of Ya-nang—
dang (Bauhinia strychnifolia Craib.) were reveal that 528.42 mgGAE/¢ DW and 168.39
mgQE/g DW respectively. The results indicated Ya-nang-dang (Bauhinia strychnifolia
Craib.) is a good natural source of antioxidant compounds for use supplementary
food.

Keyword : Bauhinia strychnifolia Craib., antioxidant, Free radical
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dnflodn “Antioxidant”

a1sfueyyadasy (Antioxidant) Ae asuSunadesfiauiselesiuniovzasnis
\WnUfATeneendiatuy veseyyadassla (Hallivell, B, 2009) arswarilfinalnlunisdu
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s s : o ) I el o | = e
urate, bilirubin wag transferrin LUUsU a3 na1sBaLLIUIUINNG Aatudlalafniunid
ayyadasziinduiiuniiasmdnlavun a1analiiindunsenesiiniegls uanaininan
Infuuneviia 1wy Inualsiiu (B-carotene) In1iud (vitamin C) 3a13ud (vitamin E)
wisEnsusznaungu polyphenols @199 adisrearununanluiiy dn walsd uazayulns

adaa ] =3

s o a £ v a ' ;
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1991)
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wynazayulnaduuvamwgnwall (phytochemicals) Adlgninisdanmiiddndias

v 9
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Meteresdsngnurmansiaiifididy oun arsuszneufiuednuaswaliusss guisau
pandiatu weunsindluulnalales (anthroguinone glycoside) Tgniidugtsyuts
Shiusaziunfduiulituinane weanasssdilgridusnuaurasiuuegi$e Hudu sufu
m'ﬁﬁnmaaﬁﬂwﬂaumawqﬂwmﬁLLamm‘éww%mmeaqawiaﬁmmﬂﬁm@saqulw5 ORR
AudAnyliffssurlilslovflugunissnunlsamingy LLW’E‘;’QLfluﬂ"mﬁmdafiﬂﬁﬁuﬁmaa
ayulnsviadusie ﬁaﬁu@'ﬁ%’a%’qauiﬂﬁi%ﬁﬂmﬁmﬁ’qu‘émaaaﬁﬁmm.ga,l“aﬁaw

L3

. 1 & & d v & od o W a
(Antioxidant) vesasulwsduuns Wuayulnsiuiu Anuldualuwaiiuil Smianiwdug
nawuan ayulwsdunsunsi gnihunldiduingfuesgnserayulnsiivradilddu e
fnwlaasneg Alinsdunenduinguuuasliiuegaunivats wu Tdusngdain

o @ = ar ] 2/ v 2 X o) v
dmivananasaaen Ynzegln Gelviungnidigiiiiu Wudu

defideaeuamyntuifsafunisldayulnsludinusedriu wudr ayulnsida
dAglumanhinl#Bhwlsaduediann demnvrthunuindiefulssniu magulnsuda
o1mstheasyaasedraiiulddn dauly f3deSaiud agulnsdrunaund o1aflarsiiinane

guam Jeauladundnvineiiugrsvesasaiueyyadase (Antioxidant)

msﬁﬂ"mﬂ%ﬁﬁi‘?ﬁﬁmiﬁnmamﬁﬁﬁﬂuaqgaﬁaisﬁaaﬁﬁﬁsﬁﬁa 1,1 diphenenyl-2-
picryhydrazyl (DPPH’) radical scavenging activity N1snadauniusunuiiuedniavundly
WlWdu-dlaunay Folin - ciocalteu nswagoUMUTINWaTIUBEAFIETE colorimetric
aluminium chloride uagnazaunIsWendeyyadaszuia ABTS" Fsmaasuiuaisainain

anulnsgusuns (Bauhinia strychnifolia Craib)

1.2 InqUazaeRauive
WiefAnwiaruamisaluniaduaisitueyyadassinaaaulngds Diphenyl
picrylhydrazyl scanvenging assay (DPPH" assay) ﬂ’mnﬂaa‘uﬂﬁWanﬁ@qyjaﬁﬂ‘itw%a
ABTS™ n1snmdaumumUsunauiiuednianuna 1895 Folin - ciocalteu Lagn1snagaun
Usmauvlalueedaig3s Aluminium chloride colorimetric aa3a15arnilaa1ng U194

(Bauhinia strychnifolia Craib.)

1.3 99UlAIUITY
1.3.1 ayulwinldlun1s3defe grunauns (Bauhinia strychnifolia Craib.)
1.3.2 afmdegnayulnslagldunduinhazats Jddnauazagumgd 60 °C 1y
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1.6 deudAwilanie
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8UUAREATY (free radicals) unafe azmau Imaﬂa maaﬁﬂﬁunawumaﬂmau

e as

Lmaqat’ﬂ,uaaiuwmauaﬂaﬂmmumuwaamum umwmaahmaﬂgmmaanmmunwﬂu

ol alay

ERRRUHEERE RGP au%uﬂa"l‘mmmmmm&mwmalwu s wasiBuedineliiinlsa
@siuayyadasy (Antioxidant) visneds miﬁﬁ']wﬁwﬁﬁaqﬁ’u‘lﬂﬁauéa?ﬁaﬁq‘[@a
%w“wmm”uazmiﬁ%maﬂiwaoauuaaaiw LLa“wamma‘ﬂamq’twu’umauuaaaﬁvma L GHILET
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anviaey
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ICs0 (50% Inhibitory Concentration) #unagie USinawesaissuaandiaduiviile
mmuduYes DPPH oy 50% BerrvillAesuanifiiniuannsolunsiueyyadass

mg GEA/100 g Dw
mg QE/100 ¢ Dw
DPPH"

ABTS™

1.7 @auianiunisise

qm:i*mhﬁﬁﬁwmn
dgdnualande
g A3
N uasuea
mg Hadnsu
mL Uaddns
%W/ Souazlngunanausuing
%V/v JouazlngUSung
nm wiluluns
Hg lulasnsu
mM fadluans
me/L ladniunedns

2
a w e s L4

HadnsuauyansaLnadnsa 100 nsu (Urninua)

]

TiadinSuauyaimediuse 100 n3u (Uhwinu)
Diphenyl picrylhydrazyl scanvenging assay

ABTS radical cation decolorization assay
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LANETLaZITUIYNLNYIVDY

2.1 fayanaly

2.1.1 ayyadasy (free radical)

auyadase (free radicals) \luansiiillulanavseaznandiididnnsousgiiiog
1 ¢ luadlaasseuuengn Geunfeelididnnseuey dug Tnsaaduernouvdeluanaves

oyyadaszindoulaeiygaondids () Lindundwsedundsesneuvisluanaiaus Ia

i
=

danadudydnvalvedidnnsauiliy syyadassiinutey 1y hydroxyl free radical
(OHY), superoxide radical (0,") nsiiBidnnsaulds vililuanaliiaties Sufisenieshun
aunsaiufiteuaiifulianaduldiheuasiuil iefuedidnasounisianluananie
arswduntiilugaiues liiauesiiunniu Ufnsenniilunisandidnnsounia
pondndu (oxidation) AdnefuufAtefifnaiumdn fe wdniessa (Fe?) wanwadsn
(Fe*) msAuondidnaseunisianlmanalag agsililuananioasimariuilontaiay
nanailusuyadasesilniuazlieios Ssdemmididnaseuanluanaduiiadasuli
soluiFen suAndulfAsergnideenindu dinszarevievsnefesntuiaiuld wina
arsiueyyadass UATungnldazhingnds uasiianueionoendindu (oxidative stress)
uisenesnfinduasyinliiinisviatetaluanania iy Tusfussldewdu pid peroxides
TsAuazdean msssuana (denatured protein) wislasssrslndweslusauifnuni Wuse
JuATENI1e DNA base pair f\mﬂé‘aumﬁu@ﬁ’ma:Imaa%’mmﬁmmﬁLSuLa%LLWﬂﬁﬂaaﬂ
iy Wudu

2.1.2 awnansiineyyadass

NITUIUNITHINAIYDIMITNIBNTZUIUNITUUNUDATY (metabolism) Tniiinlys-
20nTuaust (prooxidant) Tuldnasaiia fudunanastlivesufisanaiuazionssures
wadlusraniedidasduiiunuund Wisenduausifiddaie a1susznaviiiosndauly

a
a =

Tutana 138011 reactive oxygen species (ROS) aiAntulunszuaunisaudedidnaseuly
szuumels neendlauiiiiuszgauidunandngaiie lussuuatragidudulse wleiids
wUandasudngsanie wadidlindonvnzduiunazeandladoandiau Wldeendiauii
Uszgau teldlunisaireansiifiquivharsdauantasuuas ROS Miatulunalnnisnans
fvoanduiileiFeu (Faun yyniyTand, 2546 : otuf anafy, 2551) a1s ROS fidnoglu
Ussinnvesanseuyadase laiud guwledeanlen 1shlAa (superoxide radical; 0,7, lansonda
\5ALAR (hydroxyl radical; OHY), dalada 15@fa (alkoxyl radical; RO") waglunsneanlas L5
\Aa (nitric oxide radical; NO?) arsusznaumaiiuasusznouiiiaidnnseuiinandsauy

souuenveseznousenBauluavd slinsiauarhdonsiinufisordvansdu



2.1.2.1 Tadannglusienie

Tuﬁ'wamwaﬁaﬁ%ﬁmvﬁﬂﬁﬁ%mmnmaﬁﬁm%’adﬁuﬁjﬁmia%ﬁmavm'ﬁama
luianavas emvu;iamwnswu’mmsmmuaaﬂmmamummmwanamwmmwﬂwmﬂauna
dasy maamﬂgﬂsa'mm“lwt.ﬂmauuaaai%mn

ﬂgnamaaﬂmwwmwl@a (auto-oxidation) (Nawar, W.W., 1996) 141 119
\Anoandinduvasluiu Faudseondy 3 sves fe

1) syzmileniniudu (initiation) Juszeeiinsalutuuandafueyyadastine

fluas viogamiidudiusafiten faunis
light
RH + initiator pR+ H (L)
T

2) szuziuduIu (propagation) 1Wusteziieyyadaszviujisedusandiau
Waldusyyalaseand (peroxy radical) uaviufisandetunsalutuindulelases-

aanlaa ( (hydro peroxrde) LLavauuaaais ""EQCl']ﬂJLLa\?LLa”ﬂ’J’liJ'iBULUUG]?L‘i\‘lﬂﬁ]vLﬂﬂ‘LJ{]ﬂﬁEﬂ

aa oa

sovilioyyadasuiuiu u,mau:uaaaﬁz‘wmmﬁuuﬂammmﬂgmmﬂuaanﬁmulwlﬂ
mamaﬂﬂwaaﬂ] FIALANT

ROO’ (2.1)
ROOH + R’ (2.2)

RO+ Oz
ROO" + RH

\ 4

Y

] 2

3) sygzdugn (Termination) 1ussasNouyadassifatusudiunatoiu
luanafiiadies deunns

R ER" » RR (3.1
ROO" + ROO ROOR + O3 (3.2)

v

o

aas a o alal L3 s ' ” o
ufnseneendindunilieulsiiludise (Halliwell, B., 1995) n15vi131ua 89
woulwsiddny 2

%ilo mmanivmumiaﬁwauuaaaswmﬂmwmEJ lmm
1) oulgdugudusending (xanthine oxidase: XO) mwmﬁiﬁﬂﬁ’mﬂuﬂwmu
Msaa18LuaRasy (purine) natsaufAzenntsidsulslnuuiy (hypoxanthine) tOuuauiy
(xanthine) uazuausuilunsagsn (uric acid) wiouq Auindeuthedidnnseulieandiauiin
\ueyyagasesnlas (0,7)

2) woulellalwaenddiua (lipoxygenase: LOX) mmmmwﬂgmmaaﬂmmu
mammlmmluammaa (polyunsaturated fatty acid) naluluanaveseulaiiimgn
(Fe*) Lﬂumuﬂizﬂauaq vivthiidsezseulalasiauainnselasiy wazlivsandiauluiunia
luiudadulalnsnesenles Susamediiuoyyavemnsaluiudely fuandunini 2.1



LOXFe™ 0,
/W—\
i
B
LOX-Ee™ LOX-Fé'n0
/=.Y,= - _— &
H H
H- A c H*
LOX-Fe* LOXE"00H 0OH
Ff\-——-— = = = E— /ar;—\
o o \ / ) )

Loxj—Fe}
LOXFe*

P o & . aaa a o ar
muit 2.1 msvihauvesaulel lipoxygenase (LOX) lulfAseneandinduvasnsalasiy

napuaumsidaduantasuveainidantn (Konstan, MW, 1993) lufumey
mavihaedulanuaen lnslawsidelsaiignnduiudiunnielusienie wedisindonnies
finsiialuianasendiay (0,) wldidusauunn endmdusyyaguesesnlaed (0,7 Tng
n15vineruvesiaulesd NADPH sandiaa (NADPH oxidase) ﬁagﬂiuu@faq%muaﬂ (outer
membrane) vaadAdany1s Aaunis
20, + NADPH > 20, + NADP® + H"  (4)

uanandluiling (eranule) voudinidonvaaiioulyslluslamasendina
(myeloperoxidase) vilviineyyalaluaaada (hypochlorus, HOCL) Fatuansivianuga-

Inle Feaunis
HzOz + CU » HOCU + OH (5)

lavgys1uddu (transition metal) (Halliwell, 1995) Tavignsuddy 2 ¥ia A
wan (Fe™) uazmauas (Cu?) Adegalulusrenie dwnsalssnisaieeyyalensenda
nngwaieenlyn uwavlalasiauleseanlas (hydrogen peroxide, H,0,) Tuufiiizen Fenton
(Fenton’s reaction) faunns

Ha0z + 07+ Fe?* + / Cu® » OH +OH + O, (6)

2.1.2.2 Uavunsuenstenie

g13nwlsa srunrdiaisulsemudily lusrumeansonaliiineyyadass
1A Tniame a&maqm’Lunaumumawuavmuwm vy valoludu (bleomycin) waunsi-
lopaud (antracyclines) (Voest, E.E., 1994) Wwaziulsniian (methotrexate) (Gressier, B.,
1994) Lﬁ'aqmﬂﬁqwéga%uﬂﬁﬁ%ﬂwaaﬂ%L@%'u (prooxidation)

$9@ n15lasedsnulse wu SedenduasSadunuun Lﬂummwﬂmnmauua
dasztulusresnisainnisareneandsnuliiuch szjamumw'ivnawamaaumﬂa‘lmnm



Ufizendustelu (secondary reaction) fusenBiauiavansegluaddulfauyadasuiniy
(Halliwell, B., 1995)

afuywd luatuywiildrudsznavvetlunineanled (NO) lulasiauaanlys
(NOo) waziwasendlulnsy (ONOO) sauvtsasuatis laun damoslnoanlys (50,)
wazAISUBULASYATEAaBlTe (CCly) %a%gnﬁﬁmaanmn%wma Tnan1svinauaaas wla
lelnlasy P-a50 lansondiaa (cytochrome P-450 hydroxylase) ﬁﬁazgmn‘tuwaéﬁu way
wuldthluwadusauazdnldidn viliiduaumgueanisairseyyanvasesnledaeluwad
#Na1 (Bast, A, 1991)

Tolau IaIsduiuimLﬂuaumaaasvumauﬂLﬂuaﬁaaﬂsd"tmmmawammmLﬂa gugy
\ueyyalensendaldninmsnseduuesaduias (Valacchi, G., 2004)

2.2 mstlasfudunsieiinainayyadase
lnssssuyrdudasiioyyadassiinduluwaduazsrsnievatsein by
Uszlosiuaglilny é’uu'ﬁ”ﬂaUﬁaaaumaﬁaivﬁ'wamamaaﬂmmﬂn15waa1maan%wulﬂu
Wiy syyadaszivimihilusdsdun arewaduas soyuadaTziidgrinantsinures
\wadnInaiedy ”Lunmwmﬁ]vw'ﬂwmmaanqma‘luﬂimzuv{ﬁﬁmnlmﬂmaumwmmaa
wazs1ne urazidudunsrenazideviey winfleyyadasyluuinaunnifuauna & Ffuiad
uay mmamﬂalm.wammummmauuaaas%ﬂwawummaumw nalnddeyivimid
muaulSiueyyadassiinalandnagaiunaln mwmmamwammumﬂuaummwaaauua
Aolgad 'Luam:;vﬂﬂmﬂa"!,ﬂmmumammewamamﬁﬂmﬂimmauua aaaﬂwaa‘luamai@
nanife a’lii’l‘iﬂﬂ?UﬂﬂJlﬂLLﬂJ’J’l%uuaumﬁaﬂiumﬂ‘uu aealsAiny mniAnasAnUnAvivils
ﬂa"l.ﬂmsilaqnumamunwsaawlmmmmwa} ZAIUALATIZANAE LA mmlﬂamimﬂm'svw
ayyauazanseonduaunilinniiuauna (Oxidative stress) L,Lazmmi‘sﬂmqqmu‘Lummu’Lm
2.2.1 wouleiilussiuiwas
Laulﬁﬁﬂl,ﬂuﬂalﬂﬁﬂﬁfyﬁful,nﬂﬁﬁmﬁwﬁ'muauu%mmawaﬁmﬂﬁagj’Luamga
wulmifid iy 1Hun wulydgUiaseanluanaiiaaa (SOD) taulasl SOD azvimdiiadn
syyadaszuduiiintulusraneie ayyaguiaseanlasuaulossu lagisesujisen
fadimg iumimaauauwaszjmﬂaiaaﬂlwLLaulaaau'LwLUulaImsLauLﬂaiaaﬂlm
lelasiauasoenladasgnirdndalagiouludainiaa uay ouluinganlnlou-
wWeasaandina SOD lusnniefivatselinesy anwmv‘[maaswmmﬂmmaaLaulfdu SOD %N
yinda Tlavznsudfuiivsnadldsudvawmsn vandiilasniseendladuasiiag
ndulunduun uananiteulas oD &qu‘wmwﬂﬂaaLaulmw‘“LuﬂauﬂlaLmaa Taun euled
Inlalasuadnilawsa eulsdoslaluma LaulﬁﬁnJWaaIwﬂaimummlmma oulwsiyunisa-1e
waztouluslusa-0 1u"l,maulsnmma’1umauuafdﬂmaiaa nlanuoulaaauviane
Laulmmml,aa (CAT) Laulﬁemmmtaﬁ LlJuL,au"Lsejmmaq’lumaﬁaﬂﬁﬂw {18u Ae
ferriprotoporphtrin 1uasfdszneu lassadrseulesinianaalssnaudeniisdesvas
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TUsiugn 4 mihodeniviloutu wiazyhefiauin 60 Alanasu nsdanissivemmiei
4 Juuvunnseada dnjueuleldiadidusiuou 4 nqusie 1 Twanaveweulul fuin
Tuianasauiiy 240 Alamadiu wulaimaiaasimiiudsulslasaudeseenladidu
Tuanavesiuazesndiau Tnelu 1 unit anunsadsulalnsiouesesnles 1 duluana
luiBuiuazeendion

wulmingailnleueseonding (GPx) leuleudieseanfinasziisindaiiouiy
ssAUszneuddyedlulassainmanaulyd wuled 6Px imiriidel fAzenTdndues
ansusznevlalasiedeanlen liun Sfinwasesnled (ROOH) warlelasioulasles Taeil
n13eandladngnninlou (GSH) SaludfAsemudu Suduufatengnly eulssddundes
maﬁwaqé’mﬂﬁymqﬂﬁuaumiﬂﬁgnﬁﬂmw%mﬁamamﬂmaxﬁénamagﬂaaﬂ%“mﬁw%aﬁawa

dasvunnduly

2.3 d13eUBUYABHTE (antioxidants)

asueuyadase fo arsiduniiunumdisdeduansiiiatiuluauiunsu§asen
FaadMAndunielusianie Feazdinisfureadedsnenielasu 1aud ATuY M3
ueanasead 43 UV 1nuisd Jedanariifueyyadassiliisunredewadlusreaneiians

=

dealiinlsaugiss lsala anedededniau uasnisideuvesetoizdneg syyadaszas
vhaniflaifelead wWasuudaslaseadraves DNAs Fromniudunniiuaudemeins
waduzi5 wariliiAanswasunlamiaaifiiluduuiunisifalsaunde lunaad
a1sfueayyadasy (antioxidant) Ae @15Uszneufiauisatiestuvioszannszuiunis
\Ainufiseron@ndula

nszuauniseandindu fldvaresuuuy wWu nszuruniseendinduiivinliingn
naneuady sivliueudawdsududihma wievilddifuvnduity waznszuiunis
sonBnduiitinlusianie Wy nsdesamalusiunaglutuainemsiudily uafivnis
0101 n1svnela afuyns $eded SruudinliiAnoyyadaseiulusianisvensad s
asresmnudeniesasiainiels luanuduatwds Lifasussnouanslaarsuiauise
Hasfumaifnoondwnduldimun wraznalnanadedldansiuoyyadassiiuandaiulunis
wganszUIuMsaandadiiug w1l3ld

2.3.1 anudAguesmsiueyyadasy
foddeunmnefiannsatsdin asiusyyadaszaninsoanaudedalsnniigeg

Tnstavnzlsaofeiiduiusiuams iy Tsausds Tsaumanu Tsawals Tspaues (§ala-
we$) Wudu mudssrrasnsrurumsuistuneuiiilfidnauud Tasundudasiene
ausaminoyyadaszneuiiduagyindunmeresanios watdnisaieeyuadasess
vieunfunisamenzidaiy syyadassilinturzadanudomedewaduanioife
16 Fadamansznusoavnin ansiueyyadasvanmmdemeiiAnanayyadassld 2 mng
fio ann1sadieyyadasylusne uazandunsiefiinaneyyadasy
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REF Ui”LﬂWﬂ@xﬂﬂ’]iﬁl’]U@Uﬂﬁ@ﬁiu
aﬁmuauuaamv umaﬁmmmﬂﬁﬁm'}m (natural antioxidants) wagais
d4LAT124 (synthetic antioxidants) aﬁmuau:ﬂaaa‘svmmmﬂﬁwmm lounnsm-
92Ty (amino acid) 3013 ud (ascorbic acid) unlsfiuays (carotenoids) Wanliuay
(flavonoids) tuatusefy (metanmd ) Inlailsoa (tocopherot) wnuily (tannins) Wulng
(peptides) LLﬁ“‘ﬂ‘iﬁau‘V]iEJE]‘u‘] mumsmuaumaaaivmﬂuaﬁaemﬁkuuummmwma
VUARIDLIUNTY tert- butyl-4-hydroxytoluene (BHT) uay tert-butylthioquinone (TBHQ)
s T,ﬂamlﬂaﬁmuaumamva'lm'sﬂLmlmﬂu 5Ussian (Bgyvun LU, 2545) et
1) Primary antioxidant laun a15Usznaufiuadn (phenolic compound) wazln
la#59a (tocopherol) saufisansinlafisaadaasiy siuiln Wy alkyl gallate, BHA, BHT
wag TBHQ Jusu msmuauuaaaiﬂunauuavwmmwamﬂgﬂimaﬂiwaaﬂmﬂﬂauua
ﬁa‘sumﬂﬂgﬂ'ﬁmaaﬂmmﬁuwaﬁmuuimamﬂwaLaﬂmauuﬂimanamaaauuaaaiv Tduans
fAflauados
2) Oxygen scavenger laun 3m18ud (ascorbic acid) La5YNUT LUU ascorbyl
palmitate, erythorbic acid (isoascorbic acid) uag sodium erythorbate mﬂuﬂauuﬂ 2191
Uinsedveendiau deay LﬂuﬂﬁmamimLaﬂasuaqaanszmmmumu’[mvwﬂm
3) Secondary antioxidant tawn dilauryl thiopropionate wag thiopropinic acid
\udu mﬂunauu%mwmwaaw lipid hydroperoxide Tinaneiduansiiimnuaies
4) Enzymic antioxidant laun teuleainag wmmauum’tumwumﬂgﬂiawaa
auuaﬁasu Laulsdummuummu 2 Uszinw fia primary antioxidant enzyme uay ancillary
antioxidant enzyme Fdaa'l'smamv‘mmmmwmaanmwuavauwuﬁ lnganizlalasiau-
wasoanlas (H,0,)
5) Chelating agent #38 Sequestrant laun nsadnsn (citric acid) ninoziluy
(@amino acid) uagethylenediaminetetra-acetic acid (EDTA) 18udu manauummwuww
Muleasuvedlansiu wdnuarnauns mLUummﬂgﬂammimmauuaaaiu‘lwﬂawmu
asUszneudadeuiidrnuaies
233 Lmawmmaqaﬁﬁﬂuauuaﬁaix
ﬁ%auumimuauuaaaivimaLawwvamaamlmmmnwwn \ASe A 84U uaz
ayulns lfurwaula wasnuisusdaniieung L‘ummﬂﬂ'ﬁuLLﬁLEENﬂTJ’llJUaE]WﬂEWJaQﬁ”ﬁ
#NNINGITULIA asAmeuyadaszuiIuuaiIld 2 wdalaun
1) ansiueyyadassdase (Synthetic antioxidants) ansusnauiiuan
(phenolics) daas1g1i 5 wila oA propyl callate, 2-butylated hydroxyanisole, 3-utylate
hydroxyanisole, BHT (butylated hydroxytoluene) wa ¢ terti iary butylhydroquinon i u
ammuaumaaaimuaul‘?ﬂuama'mnﬁmmmi Lwaaumm'immﬂgmmaanmmmaﬂwu
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Suluamaliensiindu & uazsamaiidould arsduaszinariifivssansninuas
AuAsIgInIasaniaanssIued willdedrinveanisldidessndymsunnulasnste
Tun1suilan (Yang, J.H., 2000 : Pokorny, J., 2001)

2) a15AueYYadas2a1n555uYR (Natural antioxidants) aviﬂejuﬁlﬁ%’umm
aulawazdimsduatredrannlutlagiudesan audetuidanudasnsslunisuilan
mandansinueyyadassdansed arsfueyyadasemand wuldislugain df wasii
Fagiiailifudanu i anfiug 3andud wiualsiu wazansilalinmemislaguinis
(nonnutrient) Fiilassasraduarsusznaufiuedn Ingianzngulndfiuea (polyphenols)
19 waulsy (xanthone) ungwarlauasst (flavonoids) Seusznaudemilansondaiinizuu
29UudY (aromatic hydroxyl) Aaus 2 mg:"ﬁulﬂ M:.‘J:Wdﬁ“ﬁ.'u (functional group) waail &

a aan

unumdrglunsindueyyadaszhililunszdu vienaliiAnujAseneandindulslaunis

=

Tieuya H wieyyadaszimaniy usnaniarsuszneulndiueadill Tnseadrees ortho-
dihydroxyl phenol aeﬂuiuLaqaé’ammimé’uE“?\mm,ﬁmawa OH Tuuffsendidloyyalans
nIwddu da Fe? uar cu?* Wummidedildlasnisitrduiulanssindndady
a3UssnauLBedau (complex) (Sanchez-Moreno, C., 2000) a15Usznaungulndfiuoads
wulufiwnssusssuriuvda aunsadueyyadessléiiduios §98ns (n vitro) uaz
Tudaiidin

2.1) fMBgNUDIMTATUOULABAITAUTITUY A

nalnﬂﬂigugaﬂﬁﬁ%awmawaﬁaiﬂﬂamﬁmawaﬁmwﬁmﬁhaf| BUANANAY
aanly muﬂmauﬂ’ﬁ%aaﬁﬁ'ﬁm L2y @mamffﬁﬂﬁaza'}aluﬁm%aimﬁu (Le Prell, C.G.,

2007) sudadevesansmusyyndassiaAny aeluil

1) wawAlsiy (B-carotene) Watgwad (in vivo) Ludualsiiuazdowdu

=) ) ar o l‘; o 1 A:; s ‘d
']Gl"lll‘uL@Iﬂﬂﬂ’lﬁLLF]ﬂﬂﬂﬂaﬂwuﬁﬁﬂﬂm%{.‘lﬂu@ﬂﬂﬂa'NT,LILaqa AINTNN 2.2

u

CH, CHs CHs O

R H
Chi
CHy

B-carotene all - trans retinaldehyde

CH H CHz O
HsC CH;  CHa CH, a CHa 3

sA A Ay SARSNSN Ay
1 CHy
CH CHs

3

all = trans retinol all — trans retinoic acid

A 2.2 msdaesgiimfuennuaualsiiu @yvn wuida, 2545)
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Ujisemsiuayyadassveaudualsiufenismian singlet oxyeen ('0,) Lite

ET‘U85@mmﬁmﬂfjﬁ%maans‘?ﬂm?"umaahﬁu ASALNTT
'0, + 'B-carotene——» %0, + ’B-carotene

NAUNITIBIUIN LﬁaLuﬁmﬂiiﬁuﬁ'\ﬂﬁﬁ?mﬁU singlet oxygen (*O,) uaqagls
1y trlplet oxygen P Miaaaﬂﬁatﬂuwaaiuaﬂﬂﬁ ¥WU (ground state) uae B-carotenyl
radical %QLUU&’]S‘WNﬂ’:l’]llLﬂﬂﬂitLﬂ”ﬂﬂlﬂiULiI‘ﬂLLuu‘H (Srywun Lauddge, 2545)

2) 3188 (tocopherols) Tulgadvesdediinn miudey Usingulluasussian
lagiu (Le Prell, C.G., 2007) LLuwaalmmwm 4 4fia 16iun o-tocopherol, - tocopherol,
p-tocopherol WWa¥ s-tocopherol ﬂuaaﬂummuua mmuwawmumawmmaﬂﬂu
chromane ring (941 Lauidaa, 2545)mmuammauumﬂuiuLanawiwmaﬂmau
(electron donor) ‘?Nﬁ}um‘dgﬂ‘ia’liﬂﬂ?m (reduction) Muaysaiwesanda (peroxyl radical)
Lwaauawgﬂiawmauuaaaiuiuﬂuumauimwwmw (propagation step) (Le Prell, C.G.,
2007) saaunseellil

a-tocopherol + LOO——— a-tocopherol” + LOOH
a-tocopherol’ + LOO——— LOO-a-tocopherol

MnduNsaid e a-tocopherol vuifsenfueyyamesendauds anues
\inayya a-tocopherol %ammmﬁwﬂﬁﬁ%&nﬁ’ua%aLwaian%aimLaanuLLazlﬁLﬂua'ﬁﬁﬁ
AAdes uazngnUfidenoonBinduas (Syvun wuiiau, 2545)

3) A1l ud (ascorbic acid) mmmaumauuaaaivimaﬂﬁmﬂgﬂimimn‘au
%aUgmawawmmum ziindumsluvinarensadiivssnauludasth (aqueous phase)
sﬁamaﬂuﬂgmmmﬂmmmmmua mmmﬁuulul,aawath ﬂauqu YBIEad
(Le Prell, C.G., 2007) ‘IJQﬂ?ﬂﬂﬁﬂ’l‘iﬂ‘l.lﬂx‘]ﬂ’l‘iLﬂﬂa‘U‘Maaﬁ‘Su’UE}ﬂ’Jﬁ]’lll"u‘?j% viAnTuN AL
faraluil

AH" + OH" — H,0 + A”

AH + O + HY —— H,0, + A™
AH"+ ROO™ — ROOH + A™

AH + H, O, + HF — 2H,0 + A

nnaunsesiud Imiudasdwifisesveuyedastuas ROS Iiansiizaniy
semidehydroascorbate (A™) wag hydroascorbate (A) %duaﬂﬁ]’iﬂafﬂ’lﬁu%%zmmmﬁﬁ
Ujiisenivayyadaseliudn danunsaatumavitauvadimiiusle lngmsig i §aTeniu
o-tocopherol ﬁﬂﬁaqya o-tocopherol Waswiy a-tocopherol wilauliy faauns
(S Lau3iae, 2545)

a-tocopherol” + A" —  a-tocopherol + A™
4) &rsUsznauiiuadn (phenolic compound) a1sUsznauiueaniduaisinulaly

#ivily dlassarsvdndursumunelsufn aromatic ring) uaziivialansanda (hydroxyl
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group) agluluianasdietion 1 wy fauaudRazateludild dausnwusiuduluanaves
hmaluglasuszneulnalelas (slycoside) arsusznauiiuednlusssuniinatangy uas
flasAdsznouniaaiiunnd1aiu Medradu Wailwusas (flavonoid) Andlu (lignin) waniy

(melanin) wagwnudy (tannin) Wudu

HO

OH
A 2.3 grslasiainsasansusznauiiuedn

=) o o o u‘ o ar a = o Y

asusznauituednvihmiiididnayyadaszlasanzeyyamesanda nevilioyya
dasznanaduansndanuades Hglasiunmsiinlfieludunoulnsnindunagyimiing
= - | @ = & e aaa a
\Uu chelating agent Hresndulessuratlansdaduiisejizen (catalyst) Malnayya
dasylilulaiana Snvsdsdreimdiiiduansifag vmdalilalasouuaziidn ROS
UsiinSnmlunsinuayyadassuasasusznoufiuedn Tusgiuan redox potential 1a
milensandaluluiana wasguandhamezanlasaiiaaivesasdngm @yrun wuida
, 2545)

5) Wanlaused (flavonoids) asvarlauesnuagillufiewiddidouaswulunn
] & 1 = 4’4) 2 = % = a & 2 2/
druvasiglianandu Tu 590 el wWaendu aan wa wiawda Tudnianursanulatie loy
Wadunandiwiivslnadluannniinisfiathduasizdlusenevesdnsieanalusss
dniduamsdrdyvandulndfiuea (polyphenol) fgaslassadramdnidunaiuay (flavan)
v3e 2-Wfaulalnusu (2-phenylbenzopyran) Usenausigaiiuay 15 aznaul Wilgns
lassadwiugiudu Co-Cs-C nd1afie Usznause substituted benzene rings $7u7u 2 wy
\Weusaiusag aliphatic chain v89A1$UBY 3 agnay LaziiAULANAINAUATY oxidation

state ¥84 aliphatic chain YaezmauAISUBY 3 DEADY

219 2.4 Tpssasrsvasianliusad
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2.4 MIIATINTAUYYABATE (antioxidant activity determination)

'3
a a

aﬁmmLﬁmquwémuauuaaaisammu:uqaamﬂu 2 Usslan fia n15IATIBIgNS
Musyyadasudnanm LLB:5ﬂ’1‘ﬁLﬂ‘i']a‘fﬁt]ﬂﬁm?uaq;&ﬁ@ﬁiﬂﬁwﬁﬂiﬂﬂm luurazUszinnaeil
wanaizfeiy Fudazisianusuwizunndiaiy Tnsunadnldvuaioidsausuluns
nTIERULazATUNG

2.4.1 mAAnesiquiiueyyadasiinmam

a

m:ﬁmiwxﬁqm‘éﬁmauuaaaima aunwmdunisvaasuiieniviinvesans
ﬁﬂuauuaaai“ﬁﬁaﬂumaﬂw IngaAunanni1sanee wu msviliing miﬁﬂﬁLﬁmm:ﬁﬂau
mmmmia‘uaqmiauma'l,ummauaw wagn1sgngadulneiigadu B sirseigns
fueyyadaseiideu Wiun nsnsvinasiniiiueauiiad1e Wy Shinoda test uay Pew
test TasunTnnsuuuduuag (thin layer chromatography, TLC) Lazn1TATIANNENTAIU
DUYADATEUNAR Tneldindas high performance liquid chromatography (HPLC)

2.4.2 mynTIsgnsiueyyadassicUne

1 mﬁmﬁwﬁqm‘ﬁ{ﬁ’huaqgaﬁasxé’fuﬁ%miﬁ?awaqyaaaszﬁﬁﬁLa‘zj
(diphenylpicryhydrazyl (DPPH) radical scavenging assay) Liun1svnaauseismanillay
Warsifguantiduayyadasy lufidfifeayyadasediiiian (DPPH, Diphenyl-
picryhydrazyl radical) %"al.ﬁuaﬁé’m,ﬂﬂsﬁﬁagj‘LugUauaﬂaﬁaﬁxﬁmﬁa wazildiag @wnse
aanduuasdligeaalneliinsesanlalnlnfitnes (spectrophotometer) inmETIARY 515
uiluluns 1o DPPH' v‘hﬂﬁﬁ%mﬁ’umsé’mauuaéawﬁa gangsglen1uea (a1971A
Slannsow) vm’l,wamamaaeﬂ ulfudinies mnaummmmmﬁmmﬂauuawaqmmlum
daduiaan 30 wiiieliAnU §A3en m’lwawm*mmmil,ﬂumamuaumaaa'i £UDIETS
mamqimmnmimmmawm\?awaqmiaumauuaaa'ﬁv DPPH" gasAuanlaninnisuae
mmmﬂauuawamaqmnmﬂamaammaunummsmﬂﬂauummmu (fouldansiating)
il

DPPH" + AH = DPPH-H + A’
DPPH radical scavengmg (%) = [(Ag-A/Aq] x 100
Ty Ag = mmwmnauummmu
Waz A, = mnseanaulaanasInAuasiegng

2) mﬁmﬁsﬁqwéﬁwaqgaﬁmsﬁwmaﬂaﬂﬁaqgaﬁaiuaﬁﬁLaa
(ABTS radical cation decolorization assay) 1u38n15¥aArmaiunsalunisendoyya
daseielfilea (ABTS™, 2,2"-azino-bis (3- -ethylbenzothiazoline-6 sulfonic acid) radical)
Lﬂuaﬁmmmmwuawm‘dumwu aunsagandunaslagegaiininuenadu 734 unluwns
Luaqmﬂmaa ABTS™ Uﬂmuummmmnammm 9989115438919 ABTS™ anevleainn
tives 91miur ABTS™ vhufAserfuansmediiasanesseniusaisasdgilng
1989 LLa”ﬂQWdliLWBIWLﬂﬂUQﬂiﬂﬂ Ssaunsamanuduansiuoyyadassuasmsiiogn
smlmmnmsmmmamwawaamwnmauuaaaﬁu ABTS™ lmg3sn1sAuanikag nnsiieudiu
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®

=l

#1517M551U trolox NI¥YLULALIAUIE DPPH' dofwasisnisil Ae ABTS™ azarelafluii

aaa

wagivinazaadunid Iniujateldedresania uazvinfasenladlutas pH ne aau

Jaids Ao ABTS™ Lillduaissssuvaninulusienievieluwadvesddldin wazde iinisv
aaa @ P 3 = n
Ujjisenduansaunauiisaziin {ueyyadasy

ABTS™ + AH (antioxidant) ——— ABTS (#319849) + A’

3) m3dAsgiauamTlun1siiidiieiinuesansituoyyadase (ferricion
reducing antioxidant power (FRAP) assay) 3%’m‘iﬁa"|¢'1'w§i’ﬂﬂw"uaaaﬁﬁmaqaﬂaﬁaw
ausaaemdianasouliivansusenaudedou [Fe(ll) (TPTZ),%* ﬁwlﬁlﬁmmamﬁauimﬁu
[Fel) (TPTZ),%* &9 [Fe(XTPTZ),2* :um'ma'lmmiummmnauuawmmmmau 593
wluins Bn1sidudsiie Waandes Tiuwe uazannsovidudlinamioudy wi
Joldufa ﬂgniarmLnﬂfuuLUngﬂsmmw"Lumm‘uamuamasmama wazansazaneiile
1984 Fasldiiusimanlessu (deionized water)

[Fe(l)TPTZ),—————  [Fe(I)TPTZ),)%

4) myinUsuaifiueasiu 10833 Folin-Ciocalteu Wuasfinouldlunsnsizsin
Uinaflueasiulufiedn naldl uazieSesdiud ey FBiazardouiiseninendlunisviila
WaUAsen ileaan molybdotung-state ion 38 Folin-Ciocalteu lsiuA sodiumtungstate
+ sodiummolybdate + phosphoric acid ag sodium carbonate Aaaun1sildsunUasd
mﬂﬂgﬂiawlaaau Mo (V1) Faddndas Lmalmuaﬁmuaaﬂmmwumawﬂaaulﬂaa'lmu
284 Mo (V) muﬁmuumummnumwgﬂimmmmﬂuu Ao

Na;WOg/Na,MoOy ~ ——»  (phenol-MoW;,0q J*
Mo (M) +e  —> Mo (V)
dwmdag Fedidu

78 Folin-Ciocalteu anunsafnmuufiseniintulnetad absorbance # 725 w1
Tutuas mmmemﬂimﬂquaaiamluaﬁmamwﬂmﬂiaumeruﬂua'ﬁmmmun'ml,ﬂaaﬂ
fafvediiiine avann $18 530150 uazfieuuaiug

5) mamUsaaailiuess Wunisdteaisazatefiegwidoanslilaaiu
Wadusiaeg dredindu anduidn 10% egiiilounanlsd uaz 5% Tuidoululasi
u.éf:]ﬁﬂlﬂ'?mﬁhﬂ’ﬁ@mﬂﬁuumﬁﬂ'gmanﬂ?{u 425 Wlulung LLasﬂwﬁhmimi@ﬂnﬁuuasﬁisﬂﬂ
AwnmUsnamailvuesianaun1svensmaIsazalenInggsIu quercetin (calibration

curve)
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2.5 ayulwsiiudu

fvayulnsuti wnef fuilldvinduedasendanldauiutiu feldluns
o1 Wudngduidesdulunisadaarsiaiinneg Weldluniswdnawuulusiald
Tun1susausa ndu sauazdvesemsldlugnamnssudieg lasduuinduniweins
ﬁiiumﬁﬁﬁagué’ﬁwswé’mLLazﬁﬁmgﬂ
Tudrananeditsun ﬂixLLarLuL'%"aqmmﬁaﬂaqsuﬂwwmiﬂaaﬁ’uuaﬁﬂmmmﬁ
Wutheidadudaiguilaalinuadadustisn guilnalusaiss Ussimalanlgly
mmau’l,a’[,unﬁﬂﬂauulwwawﬁﬁﬁmfﬁﬂ’1ﬂa:uu"Lwmﬁ’uﬂﬁww’mw%mﬁﬂ%’ﬂﬁa%’ﬂma‘umw
luvargnuidemeingimansidfigniin arsiueyyadasziunumddylunisanainy
Lﬂﬂdﬁ]ﬂﬂﬂ?imﬂiiﬂm’m“} wu lsAuziSe uaglspla ansiuayyadasenieasiueandinty
(antioxidant) Lﬂuaﬁwmmmmaamaﬂamuﬂgmm sandindurasansiladenis
Wnujisenldliniatsarstluanalusisnie wu fdue Tody sy Eudu Famn
WnufAzenasulugnisiialsnsineg
ayulws ellansduoyyadasevatsaiin 1wy arsusenouilludn (phenolic
compounds) kazin1fiud Judu miﬁadlunémaniﬂivnaumuﬁﬂ laun flavonoids,
flavones, galtlc acid, ellagic acid, anthocyamns carotenoids wag au‘wuﬁ*uaa cinnamic
acid aﬁmmuwumﬂuaamaﬂuwaaﬂwumaqw asiuayyadaszwinivinlifiad
ARAufumnmsiinidenneg uazaunsanudaUfiien photooxidation Tunisa1sennsle
(113U wasinilnua, 2546) asuszneuilluinuenanasiiguanifiduasiusyyadase

s

ue SailnmaniAdu W trevenevasnden annssniay nse sAusruUnfiduiy fuusise
mulsaniud VITEE'IEJL“IiE]I‘iﬂVIL”U’]EﬁNﬂ']EJ
a”ISLﬂsJ‘WLLEIﬂﬁﬂﬂl@]%’lﬂﬁhﬂlﬂiﬁ/ulﬁﬂﬂﬁ’lLLuﬂEJE]ﬂL'ﬂu 2 ngulue)q Ae primary
metabolite Wag secondary metabolite dq primary metabolite Lﬂuaﬁiwwulmuwwﬂ
viln Wundnnadldannszuiunsdaasie mLm (photosynthesis) Ldu asTulanss
nsmegiluuasluly @9u secondary metabolite fu Tuwndassdnoznuldmioudy
secondary metabolite azflars3usuidunsnesily (amino acid) sxdian (acetate)
finlaum (mevalonate) =1a= Tnsfoulediidunieados deivsiaduinoeiioylesils)
wiiouru ilwidnslunssuiunisthdaiasss (biosynthesis) iafuly wagleasussinm

secondary metabolite snariululusulifieudaiuniasiiegg
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HIUNUAS

AT 2.5 gunaung (www.phargarden.com)
Yosyulns EIUNUAY
Foneanans Bauhinia strychnifolia Craib.
Ha2ed Craib Fabaceae (Leguminosae-Caesalpinoideae)
Yossiny/Aodu wn3evd vy av1u veny
ANPUSINGNYAIERS

du fulfiandesreudnuds guralngifimitlafu 1a1eUssanu 4-10 Was
Ahaaindsmamusulity Aurussuuenssnandwluaduiulufussfeu aulans
Auaudiffeshuiugq asdufudmiuinmedn

luifien Seeaduiiyluidng 1 g9 luguveveuiuniegulduus vunnine 36
iwuRung 817 6-12 Wwuiwes Iaulundnindndes Uanaluasuuauniounay Aluindss
uazifhusiudden dusudludunedn lusesdeudesnun

aen seniludesnBmnulatsis aenidunasanailfudnties vareuuiesas
dneffunanuspiaduiisuauunn deuilien 50-100 wudiuas sengumdlaudeusioan 2
11998IN1ULD NAUTDINBNAUNY IﬂunﬁuﬁauﬁﬂﬁmﬂunﬂaUa’lBLLEJmeuLanmau1 5 uan
nAunendunengn

wa Guiinuuuq Soudiaayuedreiinds #iTeseu
dvanamelneg

wi Wlududwietemdnuiesudu Wnseiaiuld Aundfvendewn ede e
duns noufty wasuifivliviaas duiivlafiauanivdes wAvia N

tgunauas Tifufivdou aeufivld wiwieuae Awdewn soufiviiaduns uf
1w Linme 18 ideadu anla 190ndess 1Huszg vrseila uflseilavau Uiy
519 wiviesgnlidne (Grudeyanusndvaaniuminerdeguastvsil, 2557)
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2.6 “MUIeNgIUa4

138 ui1Uszau (2548) lﬁ’fﬁwmiﬁﬂmqméﬁwa%aéawLgazqm%‘mmL“ﬂuﬁw‘uaq
E‘iu‘ulw ‘i‘uﬁum%aiun’miﬁ 3 gila Ao Arcangelisia flava, Coscinium blumeanum 1L.ag
Fibraurea tinctoria laaadnayulwsaledivinaty 4 ¥ia Ae Ulnsdwmes aaslsnasy
lwnuea wazth (Sesnnauduthantesivinn) ldansada 12 dreg Smegeudeds
DPPH" (1,1-diphenyl-2-picrylhydrazyl) scavenging assay W11 @15@AAA8UNIUDATD
Aflava ansafinssiviusauazaaslsvasuves C. blumeanum fqndsuayyadassia
TaaflAn ECs Tutae 25-55 pe/mL lunauziansanndionaslsweduvasiions 3 e uazansi
afafBmmIueaYed A, flava waz C. blumeanum Sqnsdiuwadugids MCF-7 daflen ICs
Tu929 8-12 pg/mL 9 nn15ANWIBIAYsENBUMALATiTuansgvdiuoyyadassuazgnd
Anulufiwreawad auisauanla 4 vile Aa palmatine, jatrorrhizine, berberine wag
triacontanyl caffeate INHANIINABDINUIT palmatine, jatrorrhizine, berberine wanq
A uRuiawadusise MCF-7 163 Saildn 1Cs Tugae 37-206 pe/ml @9y triacontanyl
caffeate fqudaiainda Gsdidn ICso AU 15.5 pg/mL

Tana Fed91gy (2552) lviansfneieafunisadauenssdusznauniaadl
ndanvassutlarlugandanialszaruAsdus wuil @aruisouenaisusenay
lawmeasAuoeala 2 viln Aa Kaur-16-en-19-oic acid wag (--hardwickiic acid 91nanin
'3'1‘21‘14%‘15 3 ¢ilm @ acanthoic acid (3), acanthol (4) wag (-)>-hardwickiic acid (2) 91n
FimTa UATASIALA 3 Biln Ao kaur-16-en-19-oic acid (1), labda-7,12(E),14-triene-17-ol
(9) waz labda-7,12(E),14-triene-17-oic acid (10) F9815 1-0 way 9-10 Fanaritredy Ju
arsiaadnisenulingt dudlngnnimiaiusenaisdsenoulameiiiussdeuia
Tuula 2 @15 Aw (50, 8, 90, 10p, 1da)-cleistantha-13 (17), 15-dien-3p-ol (5) wag 3,4-
seco-cleistantha-4(18),13(17),15-trien-3-oic acid (6) wazlddunsigiayius 2 ¥dn 910
217 6 lngUjjisenanandiatu Ae 13,17-epoxy-3,d-seco-cleistantha-4 (18), 15-dien-3-oic
acid (7) uaz 14-epoxypimara-4 (18), 15-dien-3-oic acid (8) wazlauia1s 5-8 umadeu
E]Wéluﬂ'li&?ué?& WaduLLSe 5 Ala An KATO-3 (NSein1zanis), SW620 (a114), BT474 (#in
u), HEP-G2 (u) uaz CHAGO (Uam) wuinans 5 flqnddudaaaduziie swe20, KATO-3,
HEP-G2 wag CHAGO lasilAn ICs VAU 0.5, 6.0, 6.1 wag 5.5 pg/mL m1ua1AU @15 6 &
i Sudngadusseia SW620 uay KATO-3 iiisudnties Tnsilen ICs, Wity 8.6 uay 9.6
wg/ml auddy dauans 7 uay 8 Liflgvdlunistudueadundeis 6 vila
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AIneyeyn AeuniA (2555) Iﬁﬁ’lﬂﬂ‘iﬁﬂ%}’]Lﬁﬂ’lﬁUﬂmcﬁfﬁ?umél‘J’ﬁﬁﬁix wazILATIEINN
Usuraarslunguilueasinaisinvesludiuisunsiiadnde3saneg lnonns
ﬁwayulwsﬂm'\mmmaﬁ’mﬁaaﬁaﬁﬂaxawﬁwLLazLamuaa (owaz 50 uar 95) Tearadieis
&af DPPH radical assay Ferric reducing antioxidant power (FRAP) assay wagu1uiuia
a13lunauiluean e Folin-Ciocalteu colorometric method 31nMsANWINUIT Tugiung

unsvianmeelenIueaiagay 50 UTinauanslunduiluoagsiian (199.58 mg GAE/g) Tuuniy

q

£ o a

= 1 o o ow 2 = o o Ay "W

Aludrunsuasiiadaiisleniueaiesay 95 dgvsiusyyadaizainan Jaid ECso Wiy
6.50 pg/mL, FRAP value tvi1du 1,027.00 mg Fe(ll)/g wag TEAC value ¥1AU 295.26 mg
Trolox/g aua1du Faguledn arsatnainlugruundivinsanslunguilusagawasiigns

= = el L3

AUBULABATER Fanmsinnadsidausolfifudoyaatvayunisimundnfusiquaim uas
dudeyaiugrlumadinnsinansiddaluludunaunsisly

Muraoka, O. (2010) ‘Lr?fﬁwmiﬁﬂmLﬁ'mﬁ’uqm%fmia"uélzataulmﬁuaamﬂg%ma"lu
Sld-Envaamynasasiidesnin wud asfadadeiandduiasnvesiunedadu g
gnénsfiudueuleiueavingdoaludldidnvomynaassiaaessia lnsaunsoduds
Laulszjﬂ‘ig—mia FailAn ICs vodIdLLaYIINIINAY 36.5, 57.9 pe/mL ANNEIRU LaganuTa
Fuduouleiueaina Feila 1Cs vesdduLarIINWINAY 87.3, 157.7 pg/mL mudsu Jaagy
¥ drduvasiunadaduiigninissudildaniien nenuirarsiundudsie salacinol
ez kotalanol

Chavan, J..J. (2012) “Lc?fﬁwmaﬁﬂmL?‘imﬁ’qu%fﬁmawaﬁmmawaﬁmwu%m%‘ju
Imaﬁwmaﬁﬂé’:}aﬁ’aﬁwazawﬁumnﬁijaﬁ’u (Wv1uea len1uea sxdlauuazti) uagin
AnsimusinafiueaTu (TPC) uazranliuasd (TFC) naamaugviiuayyadass (AOA)
Tnald3gsad 1,1-diphenyl-2-picrylhydrazyl (DPPH?), Ferric reducing antioxidant power
(FRAP) uag3snsdulavy mnnantmnaaanut navesiunadaduilatndeiriasarsw
nIULA ﬁﬂ%mmﬂuaaiwgaﬁqm (3.20+0.12 mg GAE/g FW) Tuamgidaniunavuas
unadatuiiatndeiniasaeaenueaivsinuiailiuassdgiiga (0.31£0.68 mg RE/g
FW) wagdawui miﬁaﬁ’ﬂﬁaaﬁaﬁwazawLumwuaaﬁqwéﬁmaqgaéasx@aﬁejm fail A
NpaaUMBFIuDYLABATYAI8TE DPPH (92.44%), FRAP (1.939 0.0) uazidnisiulans

=

(74.16%) Feaziuladn manadeugvinueuyadaseaIeis DPPH wag FRAP dnnuduius

(% s

AusdrefifedrAgyAuviunadueasiu Feaguliin wavesiunaiatuiluundues

o

] = o

a1sUsznaviiuadniiigniiueuyadaszanssunang uazawnsatunldlugeavnss
9msuazela
Sellamuthu, P.S. (2012) lavinnisAnwuieaiugrnsnisanssautinig luiden wuil

a1suusiieiu (mangiferin) Madalaainaiduvasdiunaiaguy lgnsnisanszautinialy
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L PR NPT L. ARRRES. .. SO LR WS - g e
ATUNINHUINTITY UBINEI[YT 1YAHUNIFITA "&{.-.m;s-x EENE I I A Y & 4
° Five el ;

won lagvaaaulunyiignszduliidueiminudivaisiail Streptozotocin (STZ) wuin

2

aunsaiuNIINaIBuLaUIN p-cell va9iudou ilszaudugdulunseuaidonindu uay
ssivihmaludenanadndidvsiveminsgiu Inefnululavemynaass detounyine

=

mduumnumgansuusimaiuluauin 40 meskg bawt Wuat 30 Fu wuiszdutiieia
Twiden 102.25 mg/dL (Wieuiuamumsgu glibenclamide $ald 99.28 me/dL) wazusune
sugduinaseaunluwataniald 12.76 pe/mlL (flauiuennnsgiu glibenclamide Fald

13.68 meg/dL )

. 248607



uni 3
A5anfiun1sive

3.1 dyulnssagng
3.1.1 §7uaUes (Bauhinia strychnifolia Craib.) (@1dw)

3.2 gunsal ansiaiiuaziedesdiofildluniside
3.2.1 gunsaililuniside
3.2.1.1 \A%peda 4 fuamia
3.2.1.2 LAspsunanulng
3.2.1.3 g3¥Uden
3.2.1.4 BV
3.2.1.5 ldn1e
3.2.1.6 wilo
3.2.1.7 Hot Plate
3.2.1.8 WU (stirring rod)
3.2.1.9 92nd
3.2.1.10 n379n799
3.2.1.11 nsguanag
3.2.1.12 970897 45 mL
3.2.1.13 fiuiiflgaumgd -4 oC
3.2.1.14 Taganyuiu (desiccator)
3.2.1.15 Ununas (Beakers) a11m 50, 150, 600 mL
3.2.1.16 lulastinauna 1000 pL
3.2.1.17 viaaannasd (test tube)
3.2.1.18 Youinans (spatula)
3.2.1.19 egiliilsunees (aluminium foil)
3.2.1.20 91 39U3Ia3 (volumetric flask) aunm 25, 50, wag 100 mlL
3.2.1.21 s (pipette) UM 5, 10 uag 25 mL
3.2.1.22 n3zA1WTe
3.2.1.23 9ngns
3.2.1.24 waannrym



3.2.2 answednlglun1sise wanalunisien 3.1

o = &l Y
015197 3.1 arsedinlalunisive

ansLadl anslulana ety T
N ' (g/mol)
LVUDE CoHO 46.07 Carlo erba
2,2-Diphenyl-1-picrylhydrazyl (DPPH") CigH12N506 394.99 Fluka
nIALNAEN C7H4Os 170.12 J.T.Baker
Iy - dlauaay - 270.30 Fluka
nsaLadanaIla CeHgOs 176.14 | Carlo erba
TBLAguAITUBIUA NazCOs 106.0 Carlo erba
LAIBTUY CisH1007 302 Carlo erba
loneululngs NaNO, 84.99 Carlo erba
agilileunaslsn AlCl5 - 6H,0 240 Carlo erba
Trolox (6-hydroxy-2,5,7,8-tetramethy Ci4H1504 250 Carlo erba
lchlorman-2-carboxylic acid)
2,2"-azino-his(3-thylbenzthiazoline-6- CigH1sN40sS4 514.62 Sigma
sulphonic acid (ABTS™)
3.2.3 \n3psilefldlun1side uandumsiei 3.2
a9197i 3.2 wdesdleildlunsise
\3aadle U Uson
1A%ed UV-Vis spectrophotometer | Lambda 12 Perkin Elmer

lA383 Hot Plate Magnetic Stirrer
&b .
LATDNTY 2 AL

WASDIT9 4 AU
é’aumm%’au (hot air oven )

Jenway 1103

OHAUS PA4102

OHAUS MODEL PA214
model UNE 500

OHAUS

THERMO FISHER
SCIENTIFIC INC, UK

CORPORATION, USA
PRECISA Co.,Ltd
Scilution Co.,Ltd
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3.3 NSATENARE19LaZETTIAN

3.3.1 mawisugunIaliaziasdmiunimaass
mauEzeMviBdLasnsgugUnsaldmiunmeaediiseuiey
3.3.2 Bmahudietg
gruneuns Mfuldan wgdnd snneaiadus Smianwdus dsdduneuniseden di
3.3.2.1 thehunuas dsdhetiazern dildanliuiaubminad iy
ihluuavenusaiedosunaulnsudafugnnuasiiualdgedudon
3.3.2.2 iludaihminuazantuiinly
3.3.3 MIATEUATANANGTUTBIEIUNUA
3.3.3.1 nMawSeugnnsuasiiataseni
1) thdmneuas Wandehazern Wunar 1 Falus mnduhuinsesans
TngldfEnenau1e udadhifinsasld undendune 8 Hlus wldamsadaifsnuvusdunin
uagtiuansatmeunauasitlaluriadsauin 45 mL
2) Unanansafndunsunsitlddsegiidounosdianzgseus anduly
ouludounudou figamad 60 °C lunan 2 fu ileliidimdessmeluauun agldans
aftverurasguiouns tiluiulilulagaauiy ieliasdodaduag
3) s mdntuiindld vudlousulunniediauaziarsadaneu
drunaunsnfiulitenmgd -4 oC Wevhmsiwneiidely
3.3.3.2 Masssuindruiarinsinge
Faa089907 0.1 n¥u Aududy 1,000 me/L azanedagtin DI wazUiuuSunng
100 mL ey Stock AgldiluTinse
3.3.3.3 masseuasflilunvnaes
1) wdeuasazansuasgiunsaunadnifiannadudu 100 me/L Taanns 4
nIALAAENIN 0.0050 ¢ azareluthndu 10 mL USuuSunmseaeth DI quasu 50 mL
2) n1swnsguansazatglwdu-glaunay (Folin-Ciocalteu) A21utUu Yy
0.2 N lngmsUinansazaralndu-glawaay 9nAmLudy 2 N a1 10 mL wazdsud3uns
\Ju 100 mL #eth DI
3) mawdsuarsazarslafsuaiiveiusaududu 10 %wi Inanisds
Tofeumduaiunn 10 ¢ azaedeni DI wazu3udiinasdiy 100 mL
4) MswseuansagatguInsgunsaLeanasinnuiudy 100 mg/L lng
Astansauaanaia 11 0.0100 g Uuusuasaastii DIy 100 mL
5) nslATeuaIsazats DPPH A7 uidudu 0.1 mM Taenasds DPPH
11 0.039 ¢ axargluteniuea wazdiuusuinsdu 1000 mL AeenTuea
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6) Man3uasarEaAsgUAtediuAIdudy 500 me/L Tnsmstuae
@iy 11 0.025 ¢ avangmeleyusauazUTulsasiiiu 50 mL melemuea

7) mswndsuladsnlulasd (NaNOy) 5 %wv Tngnnsdalsidoululngd
11 125 ¢ azanadneni DI wazdfuuSinasdu 250 mL

8) nismisuazalivlounaslsd (Al « 6H,0) 10 %w/v Tnan1s4s
ogiiilewnaglsi 10 g avanadedh DI uazuFuuumsidy 100 mL

9) N1SLASENEITAzaNY ABTS™ (2,2’-Azino-bis (3-ethylbenzothiazoline-
6-sulfonic acid)) lnenay 7 mM ABTS™ fiu 2.45 mM KZSZOS (Dipotassium peroxodisul-
phate) Ty Lmeamqmamﬂau‘[,uamﬂmu ABTS™: th wi1iu 1 : 4.2 TaAmsgandy
waslaglunag 0.7-0.9 fimueniedu 734 nm

10) nswe3suansazatsunsgiuinsaen 100 me/l Tnsnisdalnsaanun
0.01 ¢ USuUSumsmetenusalimidu 100 mL

3.4 35n15VNa9

3.4.1 Bnsiagudlunisfueyyadaszaindunuaaiisufivarsuinsgiunse
woamaslaLazalsuinsgIuingaan @835 DPPH' (Diphenyl picrylhydrazyl canvensging
assay) (fauUasn9n3dves Zhang et al,, 2007)

3.4.1.1 Ywnansazateiedrsgiunaunfinudududigg un 1.5 mL Tdaslu
WA0AYIAABIAMULINTLAZ 3 a0
3.4.1.2 \fiuansazats DPPH' 0.1 mM 1.5 mL asluviaannnaas
3.4.1.3 welmdndukasiuliludida Wunan 30 ud
34.1.4 ﬁﬁlﬂ’?ﬂﬁhmi@mﬂﬁmt.adﬁmmmfmé"u 517 nm #181A383 UV-Vis
spectrophotometer TuitnAiildannisnaas
3.4.1.5 asunsmuasgiunsaueanasia uaznsminasgiulngasn
1) Vmansannsgrunsauaaneidafinnandudi 100 me/L (stock standard
solution) mvﬁaLm%faumiaua'lwﬂ'u%uﬁqﬁO 0.1,05, 1, 25, 5, 7.5 uaz 10 mg/L laausay
AL TUTIRS 100 mL ntutivnarsazateiiaiudududiag® w1 1.5 mL
2) Ywnansuinsgrulnsasniiainududuy 100 me/L (stock standard
solution) snitawdenansagatawdududai 0, 0.1, 0.5, 1, 2.5, 5, 7.5 uaz 10 mg/L Tnsusay
AU e ToUSIRS 100 mL 9ntudiaasazanefiennanduduiigg 1 1.5 mL
3) Winansasate DPPH' 0.1 mM 1.5 mL adluvaannnaas
4) welmdfuuasiuliluiiadiunan 30 wil
mltl'mmmimmﬂauLLawmmaﬂﬂau 517 nm #381A389 UV-Vis
spectrophatorneter Uuwr}ﬂwwlm}’mmwmam MntuAAlslune fdunnisduds
(%inhibition) TnalUSsuifisuivansuinsgiunsateaneslatagansuinigulnasn AL
NN
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¢ 2 & W (AO-AS)
Lasigunn1seuee (%inhibition) = %100
AO

il
Ao = FAINNIYANAULAIBILUAIA (la1uea + ayyadass DPPH)
As = ANIRANGULENYRIENTENAAIBE (157708719 + auyadass DPPH)
wdrssnunaliuat ICs Welflsuduaisuinsgiunsaneaneidanasans
wmsguvsasn
a3y FBmsiagquidiueyyadaszanarsadagiunanaiisuiuainsgiunea
waanailauazaisuinsgiulnsaan aa838 DPPH' (Diphenyl picrylhydrazyl scanvenging

assay)

A173¥ALAIDENYIUUAY YD ANTUINTFIUNTALBARDITA
wazaIHInIgIunaen 1.5 mL (A1dnduas 3 vaan)

hd

DPPH 0.1 mM 1.5 mL

weinlsidniu
Wulilusitle Wuaan 30 ud

v

’J’mﬂ'ﬂﬂﬁ@mﬂﬁuuaqﬁmmanﬂﬁu 517 nm

A7157199 3.3 AUNTUYRFIBE1NIAS NS DPPH

Sample AT (me/L) Twdew
UTUILAS 0,0.5,1, 25,5, 10 uaz 15
nsauedAasia | 0, 0.1, 0.5, 1, 2.5, 5, 7.5 uag 10
nsaan 0; 0:1;0:5;°1; 2.5, 5; I:5uas 1.0

3.4.2 mmegeun1sWendeuyadasyanansaingunuauiisuivaisuinsgiu
nsnweanaslaLazarsunsgiulngasn A1e38 ABTS™ (ABTS radical cation decolorization
assay) (AALUAIL191NT5709 Roberta et al., 1999)

3.4.2.1 Ymansazareiegegrensuasiiauidududieg w1 1.5 mL ldady
VAEANAADY AMUNTUAT 3 ©aon

3.4.2.2 {yasazate ABTS™ 138979 1.5 mL aslunasanaana

3.4.2.3 weilidndunaziuliludide une 30 ud
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3.4.2.4 diluiadin1sgandunasiiniiueniniu 734 nm fein3es UV-Vis
spectrophotometer SuitnAriildannisnaass
3.4.2.5 afansminesgunsaLeanesin agnsmunsgiulnsaen
1) ?JL‘LJmmimmigwunmLLaaﬂaﬁﬁﬂﬁﬁm’lmﬁm%'u 100 me/L (stock
standard solution) UL aIm3suaITazatedutufe 0, 0.1, 0.5, 1, 2.5, 5, 7.5 uag 10
me/L Tnausdazaududusdsniivanng 100 mL andulnasazansfinnandudusiieg
4115 mL
2) Wnansuinsgiulnsasniiiaauidudy 100 meg/L (stock standard
solution) uitawn3euansazanarfududsd 0, 0.1, 0.5, 1, 2.5, 5, 7.5 uas 10 me/L Tnausas
mudusSELRU3IIRS 100 mL 9nthlunansavansfinududusieg i 1.5 mL
3) lAuansazany ABTS™ 10 130914 1.5 mL asluvasanaasy
a) welidrfuwanAuliluiifie Wunar 30 ud
5) drludadin1sganduuasiinaiueg1indu 734 nm F281A309 UV-Vis
spectrophotometer TuitnAiildannisnaass
A falalunlasidudnisduds (%inhibition) TneSeuiiaufuans
11AsFIUNsSALeanasUALazansUIRTgIULYTaDN AUINAIALNTS

s 2 & e o (AO'AS)
Wastgunnisgues (%inhibition) = x100
AO

We  Ag = AIMINANFULEIYDILUANA (18V1UBA + BYYadasE ABTS™)
As = AMIAANTULAITBIATANAEIUIUAY (157788 + Byyadase ABTS™)
uwdserunalua Gy Waleuduaisumsgiunsaneanaitnnasansuinsgiu

nsasn .

a3U FaNIvagauNIIHeNdoUYaTaTEIINATANA 81U NUARNEUAUATTUINTFIY
nInLaanaslnLazaIsNInIgIUInsaan M35 ABTS™ (ABTS radical cation decolorization
assay)

d1382aN8A788 98 1UUAY WIBATUINTFIUNTALEERBITUA
WIRaTRsgIulnsaen (Anuutuas 3 wiase) 1.5 mL

v

ABTS™ 139974 1.5 mL

g lmdn iy
Wuliluidie Wunan 20 wii

v

] '
= =

KU 1 =
ARAINITAANAULFINATIUETIATU 734 nm
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AN9971 3.4 ANLUTUYRIRIRENI I ELURID ABTS™

Sample ALy (me/L) RS
PR 0,05, 1, 25,5, 10 uag 15
nsAweamasta | 0,0.1,05, 1,25 5, 7.5 wag 10
Insaan 0,0.1,05,1, 25,5 7.5 wag 10

3.4.3 mamUSinamsiiuedniauniinaisatagiuaunaiiouiuaisinnsgiunse
wnadn M8 Folin-Ciocalteu (Finuasunannisuss Chidambara et al., 2002)
3.4.3.1 Ywnarsazarafogregiuiuas innududusian® a1 0.1 mL adlu
NaaANAaed ALLLTUAY 3 A
3.4.3.2 \iuansaraie Folin-Ciocalteu A1ULUNTY 0.2 N 97U2U 0.5 mL uay
WBuatsazanslafsuaisuaiun (Na,COs) Aududuy 10 %w/v 0.4 mL aslunasnnaaes
el Aulaluiile Wunan 30-60 il
3.4.3.3 UnluTadn1sgandunasnIne1Inaud 760 nm FaeLATeq UV-Vis
spectrophotometer SufinAildannisnaaes
3.4.3.0 AunavinUSinaiiueanimualuansadngruiawas Tnaisusuns
1RTFIUDEN TALALUNAGN
3.4.3.5 @39NIMUINTFIUNTAUNAGN
1) YnansuImsgrunsaunadniisinnnandudi 100 mg/L (stock standard
solution) 1ulalndanasayatedududed 0, 5, 10, 20, 40, 80 uar 100 me/L lnsurax
AU suiiU3uans 50 mL anntuliunaisazans Annududusie® 11 0.1 mL
wAILAuansaraie Folin-Ciocalteu A1ULTUTY 0.2 N 99U7U 0.5 mL Lagiinaisazaia
T9AsuAISUaLUR (Na,COs) AULUY 10 %w/A 37U7U 0.4 mL
2) ﬁﬂlﬂi’mﬁi’mﬁ@mﬂﬁuuaaﬁmmEﬂm%‘lu 760 nm #281A383 UV-Vis
spectrophotometer SufinAildannisvaaas
3) Yawradnnsvuinsgrusenindinisaaniuiasiuanuidudues
AsaralanIALAaan
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a3u BnsundTiuasiuednimuainatsain gneaiiauiuansuinsgiu
nsALNaan Meds Folin-Ciocalteu

d1905A18MBENEIUNNLAY Y3D A15UIRSFIUNTALNAAN 0.1 mL
(aMududuaz 3 waom)

|

Folin-Ciocalteu 0.2 N 0.5 mL

v

TgAsumsuaium (Na,CO;) 10 %w/v 0.4 mL

wen g
viulAluinde Waaan 30-60 uiit

Y ; = =
?ﬂﬁqﬂqﬁﬁ_}ﬂﬂauLLﬂQWﬂ?qﬂJUT}lﬂau 760 nm

A135799 3.5 AU UTUYBIAIBENETUILAY TIRSeuUe9Ts Folin-Ciocalteu

Sample ALy (me/L) TilwSe
HIUIIA 0, 100, 200, 300, 400 waz 500

3.4.4 n13v1USuaarsHatlaue e ARanuAIInasadR E1uaLALT suRUATS
WIMIFLA8TAU M85 Aluminium chloride colorimetric (WauUassn3Svas Pourmorad,
Hosseinimehr and Shahabimajd, 2006)

3.4.4.1 Ynansaraneiogregunaunsiinududuiieg® 11 0.15 mL asly
NaanAAans ANULNTURE 3 Vaan

3.4.4.2 Wulwdeululngg (NaNO,) 5 %wA 1 mL udawwelmdndy antuliu
Bluidaduna 5 ud

3.4.4.3 \fiuegiilannasalsn (ALCL; - 6H,0) 10 %w/v 1.5 mL waadliidniu

34.4.4 ﬁﬁlﬂ%’ﬂﬂ'Wﬂﬁ@mnﬁuumﬁmmmmﬁlu 415 nm #78LA389 UV-Vis
spectrophotometer SufinAniildininnisaaes

3.4.4.5 @590 MUINTF LA TR

1) Yupansuinsgruiaedfiuiidainududu 500 me/L (stock standard

solution) u'1Lﬁam%‘amaﬁaxmmﬁw%’uﬁdﬁ 0, 5, 10, 15, 20, 25, 50, 100, 200, 300, 400
wag 500 me/L Tagudazarududuinieuiiu3uins 50 mL aantutunaisazatefiang
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Wutus1a9 11 0.15 mL udfuleAsululase (NaNO,) 5 %w/v 1 mL welvdniy hiuld
Tuiiie 5 uit inagfiileunaalsa (ALC - 6H,0) 10 %w/v 1.5 mL antglFdaiy

2) hludad1n1sgandunasiini1ue1indu 415 nm §r81AToq UV-Vis
spectrophotometer Tufinaiildninnisnaaas

3) 11118519 IMUINTFIUTENTNAINITAANFULAITUAITUT UV
GRPRERUEI PR

agu mandSiaasanliuesdiamunainansada drunswaaiisuivansinsgiu

LA18T7U 835 Aluminium chloride colorimetric

anTasangAIt NEIUIUAY YIDAITUINTFIUAIBTAY 0.15 mL

(AUNTUae 3 aan)

|
v

Tadenlulasa (NaNO,) 5 %w/v 1 mL

e lagnu
Wulilusiile Wuan 5w
v

agfiilaunaalsa (ALCL - 6H,0) 10 %wAv 1.5 mL

e gy

h 4

TAAINIAANAULENNAIILEIARY 415 nm

A197499 3.6 ANUNTUTDIRIBE9IRTaNYa93S Aluminium chloride colorimetric

Sample ALY (mg/L) fmSey
HUNUAY 0, 25, 50, 150, 250, 500 waz 700
LAYV 0, 5, 10, 15, 20, 25, 50, 100, 200, 300, 400 waz 500

3.5 M3ATIEVdRYA

lunnsnaassazyinisatmdiuniunsiiadisay 3 91 wagtdwvadaugnadueyya
dasz DPPHuazn1svlondeuyadasy ABTS™ iU siuednuazaraals
uoadiianun Tinsizvidayaniadilasldlusunsy Microsoft Excel W3puifisudadouas
A udsauunnsgu



uni 4

NaLaZITAINANISNAGBY

4.1 HANTSLASENAITANAINGTUILAY

NM5398 thguneuae vinsanametn wdhansanaluseiveuis HaesIntg

al 1 ¥ o A
ﬁﬂﬂEﬂU"NLLﬂﬂ‘ﬁ\lﬂ LLﬁﬂ\?ﬂG’HﬂHﬁIUC‘ITYI\WI 4.1

d ‘0’ ot L2 1
AN 4.1 LAAUIRUNVBNATTANADIUIILA

vt dwitnans
ZERLE nauuluadin ananeu % yield
(nu) (nFu)
§7U19UA8 (Bauhinia strychnifolia Craib.) 182.92 34.20 18.70

4.2 HANSVAADUAVSHIUBYYABETY A28 DPPH'

idlatanisganduuauesarsuinsgiuninuaanaila waza1suinsguinsasn

c‘ = s 1 = n’j 2/ ! a v 1 ar
NAIIUYITIAAU 517 nm Iﬂﬂ?ﬂﬂ']ﬂ'ﬁﬁ‘]ﬂﬂauuﬁﬂ 3 AT LanvwAlaay Tupnutgutusieiy

nutilum %inhibition uathATALANNES19NTNLINTTUTEVTN Binhibition TuAl1x

\iudusingg Wieava ICs, wudh arsmesgiunsaueanaiia difn ICsy Wiy 4.35

asuesgulngasn dA1 1Cs NU 5.41 mg/L

120 -
100 - A
5 80 -
=
2 60
S a0 - y = 9.6179x + 0.846
25 - R? = 0.9820
0 [T T T —
0 2 4 6 8 10 12

ANty me/L

= @ W a i v w0 o
AN 4.1 ﬂswwm'mauwué“uma'ﬁmmg"lumﬂLtaaﬂa‘:"ﬁmﬁﬂ’amwmuqu nu
%inhibition $2¢35 DPPH"

meg/L Way
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100

60 -

y = 8.3837x + 0.5474

%inhibition
5

20 RZ = 0.9962
O T o T T /|
- 6 8 10 12

ALY me/L

d o el i b 1 o . = S v
Al 4.2 nsmlrnuduiusvasansunsgulnsaeniinnuituiudeg AU inhibition A3e
7 DPPH'
P £ o ar . @
nrsnagsuillunisnaasugnslunisAidneyya DPPH v83d15anA9N
g1u1auns wui dqridueyyadasy Taeviinisdnuinannadudy fiegludie 0 & 500

mg/L Fawudn A1 ICso Wi 6.86 me/L

100
80 -

60

y = 5.7889x + 1.7782
Rz = 0.9952

40

% inhibition

20

0 5 10 15 20

ALLINTY me/L

d ar ot s 1 ﬂi 2 t 2 1 L . . -y
27 4.3 N5MANUFURUEUIANTANARING TUNUAINAIMINTUAI AU %inhibition
Y aa =
A28735 DPPH
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4.3 namsnagaunswendeyuadaszaaeds ABTS™

dlatanisganduuaeansuinsgiuniakeanaila uazasuInsgulnsaen
fanmeniedu 738 nm TagTamnsganduuas 3 afh wdmAnads lurmndududreiy
iU %lnhibition wdathATlda1snsIAsEILSENIN %inhibition Auadx
Wudusineg wenen 1Cs, wudn ansumsgunsaleanasia i ICs Winfiu 3.39 me/L uay
ansumsgulnsasn fifn 1Cs winfu 5.05 mg/L

150 -
_§ 100 -
s]
HE
£ 5
© y = 13.34x + 0.3586
R? = 0.9985
0 e - —
0 2 4 6 8

ALY me/L

:l at s L3 & o J v (73 1 ar
A1WN 4.4 ﬂ‘i’T‘Wﬂ’l’]uﬂuWUﬁ‘Ha\‘lﬂﬁ‘iuﬂm‘iﬁ']UﬂiﬂLLﬂﬁﬂE}i‘Uﬂ VIﬂ’J']ﬁJL’UiJ‘UUﬂ"Ix‘]*] iy
%inhibition A835 ABTS™

70 -
60 -
50 -
40 -
30 -
20 -
10 -

0

%Inhibition

y = 6.2949x + 2.8963
R? = 0.9940

= T L 1
0 5 10 15
ALY me/L

d at o & :ﬂ k2 1 [ . “l ey k2
Al 4.5 nsmimnuduiusyesarsnsgiulnsasniinnuidudusinag fu %inhibition fag
7 ABTS™
msnadeuiilunmegeugnslunmswendayya ABTS™ vassainaingun
uas wuin figuisiueyyadass devihmsfinwifiendudulutag 0 fis 700 me/L wud i
ICso WB9ENTANAEUNUAY VAU 5.24 mg/L
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y = 6.5656x + 4.5282
R2 = 0.9723
T T 1

10 15 20

%Inhibition
3

AT me/L

= o @ Y i { 2wy ) b B
ATAN 4.6 ﬂ'i']ﬂﬂ?qﬂﬁﬁwuéﬂﬂﬂﬁqiﬂﬂﬂﬂﬂﬂEJ']U']\?LLW\?ﬁﬂ'J']ﬂJL‘UlJ“UUW'N‘] AU %inhibition
875 ABTS™

1.20 1

1.00 -

Sluansafaieuivansunsgu

Ko
o
B
L= )

DL ERGEPLELT]
o
N
(=]
L

&/

0.00 .
DPPH* ABTS™

d =) q‘ 2 o = o & a
Al 4.7 uansmsisuiisugudsiiueyyadassiiguiuaisuinsgiu ninleanaitn
(AEAC) uazansumsgulnsasn (TEAC) migis DPPH way ABTS™

AW 4.7 wansrnsSeuisuquisueyyadasuiiisuduatsnasgiunge
woaneiliAkazasuInIgIulnsaenme3s DPPH uas ABTS™ et ICso va9a 2 wiian
Wisutiiau amﬂ'mﬁ'nauamalugﬂﬂaq AEAC (Ascorbic acid equivalent antioxidant
capacity) wag TEAC (Trolox Equivalent Antioxidant Capacity) q‘ﬂ‘ﬁfﬁ TUBYUADATIUDI
gAY 8T8 DPPH' fifn AEAC wihiu 0.63 ymanefile qvisusyyadaszues e 1
o WisuwihAunsauaanasiin 0.63 ¢ wax diA1 TEAC wirfu 0.79 ynedis qvissuoyyaBaTe
yaeeuaues 1 g Wieuwirdulnsasn 0.79 ¢ dau 35 ABTS™ wuin fid1 AEAC wirfiu 0.65
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wnedle qrisdiueyyadaszvatdiununs 1 g Wsuiiriunsaueaneida 0.65 ¢ uay fif1
TEAC whifu 0.96 manefis quisdueyyadasvuaatunauas 1 g lisuwiiulnsasn 0.96 g

4.4 nan1iesziniUIuaiiuainnavun (Total phenolic content) 728735 Folin-
Ciocalteu
nnsEneUsutauedniavun @ae3s Folin-Ciocalteu TasAiuimUunu

HusdniamuannwinAsgunsawnadn dldkan1svnaaenail

080 -
E

S 060 -

O

I~
% 040

- y = 0.0904x - 0.018

@

£ %R0 Rt = 0.9974

% 0.00

(E B } - :
s

00 O g 4 6 8 10

ANUINTU( me/L)

= o w § o o L 1 2/ aa
AN 4.8 ﬂi'Wqﬂ'}']iJE‘IﬂJ‘WUﬁ‘UBi‘IEVﬁﬁﬂMig'luﬂ'iﬂl.l.ﬂﬁaﬂ (mg/L) NANULYUYUANE) AIUID

Folin-Ciocalteu

ANANT 4.8 Usurauusdnsiavualaainn1sAiulaaInaunis y = 0.0904x -
0.018 waansmiALdLRLSTasanTINAsIUnTALNaan (me/L) Ainsdudusiieg

4.5 nan1siasizinIvsutnanlaussanauuna (Total flavonoids content) A28733

Aluminium chloride colorimetric

nn1sAnwIUSLanalIuasianue 63835 Aluminium chloride colorimetric
o =3 5 o a & ¥ ot A’
TneFnaUsinamalussaiaurINNWINAS§IUAI8T7Y BldnanTmeaedll

0.60 -
£
=
2 0.40
=
% 0.20 y = 0.019x - 0.0061
= R? = 0.9986
=70.00 :
e
=
- ) 10 20 20

&
]
o
L

ANy me/L
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P v @ € aa v oy v ad
an 4.9 ﬂiﬁwﬂqqﬂﬂﬂWUﬁ‘Uﬂqaqiﬁqﬂi_ﬁﬂULﬂ'}ﬂﬂ‘ﬂu (mg/L) AIMULVUYUANE AIYID

Aluminium chloride colorimetric

1

PINANT 4.9 USunaumahiussaianuaflaainnisAiuInInaunts y = 0.019x -
0.0061 Y8INTINANUAUNUTVDINTUINTTWLATEFTU (Me/L) AN

600 - 528.42 600 - 504.89
500 - 500 -
& 400 - = 400 -
é" 300 - %" 300 -
g, 200 - B 200 -
£ 100 | € 100 -
0 1 S— 0 . n
HIUTIUA gL

d = =i = ll’-” ' o e
AN 4.10 U'immwuaame.aswaﬂ'maaﬁmwmmaamunum Auanuy

NN 4.10 WUt grunsuasiivSinaiuedniauaiiisAulaiisuiunsv
a Y a ¢ o A o
UINTFIUNTALNAGN WU 528.42 meGAE/g DW wazUSununailiuesavanua oA UM
Weudunsmiinesguaiediiu witdu 504.89 meQE/g DW
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dsUnanisnaaeeuazdalduaiuz

5.1 dsUnan1vinaay

lumsnnassAnuuasiliouiisugniiueyyadassussdiunauas Tneldisnsinw
qm‘éﬁmaqgaﬁawﬁwﬁ% DPPH" (Diphenyl picrylhydrazyl scanvenging assay) kaz3d
ABTS™ (ABTS radical cation decolorization assay) Ut sRuad e ie Uiy
#1511MIgIUNTAUNEENAIEIS Folin-Ciocalteu wazmsmUSinaadalauesdiasaio
AUETURSFIUAIBTTUAI8TT Aluminium chloride colorimetric

mﬂwamimmaaquéﬁmauga%mzﬁw%% DPPH" (Diphenyl picrylhydrazyl
scanvenging assay) U8IE1UIILAY WUT ﬁqw%{ﬁma%aamsﬁﬁ Taedian I1Cs 1A 6.86
me/L wazn1snadeugniniswendeyyadaszrieds ABTS™ (ABTS radical cation
decolorization assay) WU ﬁqw‘ﬁfﬁ’luauyaﬁaizﬁ TaediA 1Csy WU 5.24 me/L

nHanIRgeUNsUSInaE ueAnTauafisufuasiInsgIunsaunadndae
3% Folin-Ciocalteu Wui1 fiUSunaswesansiuadniianun winfu 528.42 mgGAE/g DW Waz
nsvagaunIMIUTInad1sHatlaussstaua sy fua suInIsIuAIediuge7s
Aluminium chloride colorimetric #u1 fiUSinamesansraliuesdemun Wiy 504.89
mgQE/g DW

NnNansIsufisuguimusuyadasuisuivansinsgunsakeanaiia (AEAQ)
wazasuasgiulnsasn (TEAC) A28 DPPH' Lag ABTS™ wui qusFueyyadaszues
§1u1euns #2833 DPPH fiAN AEAC wae TEAC Wity 0.63 wag 0.79 mud1du duis
ABTS™ wuin ilen AEAC uaz TEAC Wiy 0.65 uag 0.96 Aud iy

Tunisinaulwsgiutsunanial Fudiudeyaidowiu ieluAnwinalnnseen

s '

grislusziuge wazausasesealumandnssusdely

5.2 doleuauus

1. msfimsfneiininAeaiuisnmadeugriiuoyyadassivnaoudiese
erhwnSeuitsuiuisnisin

2. asiimsiinednaydlnsgrunaunsitisndnuiy fasvislaegihuas
Wisuiieuindvsunaannteeiiiesla

3. pstimsineiuduiedesaansindugnsiiuemnaylnsiimildnig
viesduiieldinulsasieg
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ANSATUI

1. msAuananududuvesgunuag
fegrmsiuiniiogsayulnaauduty 1000 me/L Usuins 100 mL

1IAVRIRIGNAYAIY
NGNS ppm = x 10°
Usnnsvesdlsazany
21 g 6
216 1000 = — x10
100
g = 01g

fatiu Tunsveassdasdiansiiagnen 0.1 ¢ udruiuliunsalguinau 100 mL

2. N1SAUINAULTUTUYDYE1SaTanYy DPPH'
Fnag19N1IAIUIMNANUTINIUEISaEaTe DPPH 0.1 mM

aveIiIgnavany
NGNS TuaENE
wakuLana
\aan n = 0.1x102 mol, MW = 394.4
S
zlan 0.1x107% Qe =y
394.4
¥ = 0RS9 ¢

sty lun1svnaeaddaneedaans DPPH' 11 0.039 ¢ UsuUsumsmigieniuea 1000

mL

3. MsAuiaanududuresarsaragunsgunsauaanaiia
fagMIAINATasANINIRTEIUATALDEADSTAAIINIINTY 100 me/L U3uns 100

mL

wIavIRIgNazaY

N3 por e X 10°
UnnIvnednTazany

T g

2zlain 100 T e b

100
g = 001¢g

satiu lunsvaaesdefesdsansuinsgiunsnueaneitain 0.01 g ualiudiuns

|
[

A81INaY 100 mL
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4. MIAUIAAMUDUTUVBIEITALAUINTFIUNTALNAAN

Fag M AU TAYA18LINTTIUNTALNGANANUTNTY 100 me/L USums 50 mL

wIaveImgnazany
NN ppm = = x 10°
Usumsuesdisazany
g
aglaan 100 = — x10°
50
g = 0.005¢
Fati

lumivnaesisiosdearsunsgiunauaanasiinui 0.005 g LaUiuuTuns
Aa811naY 50 ml

5. N1ATUAIUAIUIUTIUVBIANTAZANY NaCO;

F9819N1IAUINANUIINTUIBIANSara1Y Na,COs 10% w/v Usuans 100 mL

UIaveIMIgNaYaIY
INEAT % w/v = x 100
UsuimsveeaIazansy
o g
aglain 10 SRS 100
100
g = 10.0%

sty Tun1sveaaedanasdeans Na,COs 11 10.0 g udiudinnsaiauinduy 100
mL

6. nM3muluANUduduvssEsazataliau-dlauaay (Folin-Ciocalteu)

fa819n1sATUA AN UYR AN Sazan LA Y- Gﬂamaw 0.2 N 1nansazane 1wWau-
%IaLLﬂaw ANILTLTY 2 N ([Fa319ems1a@iu 1:10 ‘iu%ﬂ?ﬂ\iﬁ’ﬁﬁua’iﬂﬂuuﬂﬂaw Usu1ms 100
mL

Yalndu-Tlaumay 10 mL JSUUSuRsaetingu 100 mL

7. NM1TAUIUAMNULYNTUVDIEITAZAY NaNO,

f198790713A T UIUANLLTLTIWYaIaNsazany NaNO, 5% wAvy Usuins 250 mL

uImvBIIgNayany
AINGN3T % w/v = x 100
UIunsuoansazany
8
Azl 5 = — x100
100
g = 125g

aatiu Tun1sveasidanasdiaans NaNO, 11 12.5 ¢ uarusuusuinsaiengu 250
mL
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8. N1AIUIUANUTUTUYRIAITAZANY ALCL,
F19819N15ATUIMAINLLTNTLYBIENSaYate AlCl; 10% w/v USuaas 100 mL

Wavesignazany
IINGAT % w/v = x 100
UIumsvnsansazany
. g
azlan 10 = — %100
100
G = 100¢

fariu Tunisveaesfenasdeans AIC 11 10.0 g udUiuUsunsaiaingu
100 mL

9. NMIAMUIUAMITUTUVBIAITATAIYUINTFIULABTTY
MBgNSAMUINENTAZANBNATEIUATIBTIUATILLTNTY 500 mg/L U31Rs 50 mL

WIAVBIIPNALAY
NGRS ppm = = s 1P
Usumsuosansazaiy
. S
2zlaan 500 BN l0°
50
g ==, 10HOPG) iy

sratiu TunisveassdeiesteasuinsgIumaTiuul 0.025 ¢ udsuuTanse
tanuaa 50 mL

10. N1SAMUIAAMUTNTUVBIEITALABNINTFIU ABTS™
Mo 1eIMIAUINAIULTITUYIENTaZATEUIRNTE L ABTS™ 10% v/v USH®s 100 mL

wIRvesRIgnazany
AINENT v = T x 100
USUIMIVDIETALEY
. g
aglain 10 = — x100
100
g = 100¢

fatiu Tun1smeasdFadeeteans AlCs w1 10.0 ¢ warusuusumsmeninau 100 mL
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y = 6.2949x + 2.8963
Rz = 0.9940
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M1519% A-1 LEARUMLNYBIFITANALIUINUAS
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L vhwdnudedeu | dwiinas
AI0874 . . o % yield
ldadn (99 | anmuneu (g)
81U (Bauhinia strychnifolia Craib.) 182.92 34.21 18.70

ATeR A2 wEneAINIsEAnAuLEeIE sInsgulnsaen wWeddudnsdudieyyadass

A7875 DPPH' wasA ICs

Concentration Absorbance at wavelength 0% Radiesl
(ppm) e scavenging ICs0
Trolox 1 2 3 Average+SD Average
0 0.4755 | 0.4768 | 0.4785 | 0.4769+0.0015 0.0070
0.1 0.4910 | 0.4596 | 0.4652 | 0.4719+0.0167 1.0414
0.5 0.4541 | 0.4507 | 0.4498 | 0.4515+0.0023 5.3191
1.0 0.4325 | 0.4479 | 0.4544 | 0.4449+0.0110 6.7030 54166
25 0.3589 | 0.3704 | 0.3673 | 0.3655+0.0060 22.2339
5.0 0.2222 | 0.2789 | 0.3833 | 0.2948+0.0820 44.8941
7.5 0.1580 | 0.1657 | 0.1658 | 0.1632+0.0045 65.7860
10.0 0.1042 | 0.0759 | 0.0858 | 0.0886+0.0143 81.4147

AnTefl A3 WanAIN1sgAnduLEwasEnsINAsgIUNsALeaneiln Weddudnidudioyya

DaseAe7s DPPH" waza 1Cso

Concetiration Absorbance at wavelength 9% Radical
(ppm) BT Fif, scavenging | 1Cso
Ascobic acid 1 2 3 Average+SD Average
0 0.4670 | 0.4956 | 0.4950 0.4859+0.0163 0.0069
0.1 0.4342 | 0.4878 | 0.5038 0.4753+0.0365 2.1884
0.5 0.4449 | 0.4564 | 0.4704 0.4572+0.0128 5.8997
1.0 0.4328 | 0.4400 | 0.4340 0.4356+0.0040 10.3519 #2926
2.5 0.3394 | 0.4566 | 0.3423 0.3794+0.0668 219112
5.0 0.2830 | 0.2379 | 0.2253 0.2487+0.0303 48.8098
45 0.0817 | 0.0927 | 0.0662 0.0802+0.0133 83.4945
10.0 0.0339 | 0.0308 | 0.0819 0.0489+0.0286 89.9431
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A5 A-4 LARIAINITANAULEITBIENSHIDENNELIUAY WaTldudn1sEudiayya

da5ea835 DPPH' wazAn ICs,

Concentration
. Absorbance at wavelength % Radical
extract (ppm) 517 nm. scavenging ICsp
IR 1 2 3 Average+SD Average
0 0.4164 | 04164 | 0.4164 0.4164+0.0000 0.0000
0.5 0.3906 | 0.3766 | 0.3929 0.3867+0.0088 7.1326
1.0 0.3861 | 0.3987 | 0.3937 0.3928+0.0063 5.6596
2.5 0.3121 | 0.3658 | 0.3685 0.3488+0.0318 16.2344 6890
10.0 0.1537 | 0.1537 | 0.1517 0.1530+0.0012 63.2485
15.0 0.0541 | 0.0585 | 0.0589 0.0572+0.0027 86.2712
M54 A-5 UARIAIMIANAUNAITBIANSINASEIUNSALaEAE i DA LUa%Lsﬁumié‘J’ug\ia%a
DAs8AI835 ABTS™ wazA ICs
Concentration Absorbance at wavelength % Radical
(ppm) 734 nm. scavenging ICso
Ascorbic acid 1 2 3 Average+SD Average
0 0.6126 | 0611 0.6124 0.6120+0.0009 0.0000
0.1 0.5952 | 0.5949 | 0.5980 0.5960+0.0017 2.6089
0.5 0.5847 | 0.5710 | 0.5686 0.5748+0.0087 6.0839
1.0 0.5230 | 0.5339 | 0.5281 0.5283+0.0055 13.6710 3.3895
2.5 0.32931 | 0.4306 | 0.4098 0.4112+0.0188 32.8159
5.0 0.1685 | 0.1898 | 0.1938 0.1840+0.0136 69.9292
1.5 0.0073 | 0.0090 | 0.0048 0.0070+0.0021 98.8508
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A15197 A-6 UaneANNsEANdULETasEnTInaTIulnsaen Wesidunsdudeuyadaseing
A ABTS™ wazen ICso

Concentration Absorbance at wavelength % Radical
(ppm) 734 nm. scavenging ICso
Trolox 1 2 3 Average+SD Average
0 0.9699 | 1.0319 | 1.0416 1.0145+0.0390 0.0033
0.1 0.928 | 0.9564 | 0.9134 0.9326+0.0220 6.4301
0.5 0.9215 | 0.9434 | 0.9465 0.9371+0.0136 7.6261
1.0 0.8443 | 0.858 | 0.8514 0.8512+0.0070 16.0933
2.5 0.8267 | 0.8732 | 0.7878 0.8292+0.0428 19.5959 o
5.0 0.6689 | 0.6590 | 0.6565 0.6615+0.0066 34.7988
7.5 0.4889 | 0.4910 | 0.4833 0.4877+0.0039 51.9238
10.0 0.3724 | 0.3461 | 0.3787 0.3657x0.0173 63.9494

A15199 A-7 LARIANNNSAANALLANTEETIRIEE NN WLAY Wasidunisdudsouyadasy

f1875 ABTS™ wazan ICs

Concentration
Absorbance at wavelength % Radical
of crude extract
734 nm. scavenging ICso
(ppm)
HIUNUAN 1 2 3 Average+SD Average
0 0.9714 | 0.9481 | 0.9785 0.9660+0.0159 0.0000
25 0.7948 | 0.8194 | 0.7844 0.7995+0.0180 17.2360
5.0 0.6364 | 0.6590 | 0.6540 0.6498+0.0119 32.7329
1.5 0.5347 | 0.5224 | 0.5224 0.5265+0.0071 45.4969
10.0 0.5001 | 0.4358 | 0.4059 0.4473+0.0481 53.6991 5.2368
12,5 0.3840 | 0.2036 | 0.2538 0.2805+0.0667 70.9662
15.0 0.1989 | 0.1923 | 0.1779 0.1897+0.0107 80.3623
17.5 0.1339 | 0.1186 | 0.1237 0.1254+0.0078 87.0186
20.0 0.0582 | 0.0604 | 0.0745 0.0644+0.0088 93.3368




M1519% A-8 NMInAdaUgNSMsAieyadassiieuivasiasgunIaLeanaiiia (AEAC)

wazasnasglngaen (TEAC) mgis DPPH way ABTS™

anulws

DPPH"

ABTS™

AEAC

TEAC

AEAC

TEAC

HIULAN

0.6346

0.7897

0.6472

0.9637

ANS19T A-9 LANIAINSAANTLLAIVENENTATANELATEIUNTALAAEN F2835 Folin -

ciocalteu

56

Concentration

Absorbance at wavelength 760 nm.

(ppm)
Gallic acid i 2 3 Average+SD

0 0.0011 0.002 0.0017 0.0016+0.0005
5.0 0.0257 0.0242 0.0229 0.0243+0.0014
10.0 0.0582 0.0571 0.0611 0.0588+0.0021
20.0 0.1503 [l L 0.1531 0.1515+0.0014
40.0 0.85165 0.3500 0.3626 0.3567+0.0063
60.0 0.5033 0.5866 0.5300 0.5400+0.0425
80.0 0.7091 0.6838 0.6947 0.6959+0.0127
100.0 0.8614 1.0976 N 1459 1.0450+0.1637

M1519% A-10 LARIAINT

iﬂﬂﬂauuﬁﬁja\‘la’ﬁﬁ?e’JEJ"Nﬁ]’mEII"IU’NLLGN 628735 Folin — ciocalteu

Concentration of

crude extract

Absorbance at wavelength 760 nm.

(ppm)
YIS 1 2 3 Averagex5SD

0 0.0004 0.0003 0.0005 0.0004+0.0001

100.0 0.4740 0.4768 0.4822 0.4777+0.0042

200.0 0.8929 0.9032 0.8696 0.8886+0.0172

300.0 1.2853 1.3009 1.2679 1.2847+0.0165

400.0 1.6482 1.6360 1.6515 1.6452+0.0082

500.0 1.9954 1.9635 1.9632 1.9740+0.0185
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M57199 A-11 WisuiisuteyanisiuiaTnaiuainiian #2835 Folin — ciocalteu

%’mayulwia"luwum
Sample Absorbance at wavelength 760 nm. Total phenolic
x* content
1 2 3 Average
(meGAE/¢ Dw)
HIUNUAY 0.4740 0.4768 0.4822 04777 | 5.2842 528.4224

*EWe X i ArrsdudunAalaNaINTIEUATIIRINTINIINTEIUNTALNARN

AN5199 A-12 UARSANNNTAANFUKANTBANTLIATFIUA0TAY 72835 Aluminium chloride

colorimetric

Concentration
Absorbance at wavelength 415 nm.
(ppm)
Quercetin 1 2 3 Average+SD

0 0.0302 0.0306 0.0332 0.0313+0.0016
5.0 0.0402 0.0395 0.0300 0.0366+0.0057
10.0 0.0429 0.0309 0.0335 0.0358+0.0063
15.0 0.0346 0.0401 0.0387 0.0378+0.0030
20.0 0.0399 0.0410 0.0442 0.0417+0.0022
25.0 0.0470 0.0523 0.0464 0.0486+0.0032
50.0 0.0884 0.0845 0.0800 0.0843+0.0042
100.0 0.1169 0.1311 0.1300 0.1260+0.0079
200.0 0.2237 0.242 0.2613 0.2423+0.0188
300.0 0.23711 0.3552 0.3581 0.3501+0.0114
400.0 0.4016 0.462 0.4653 0.4430+0.0360
500.0 0.5906 0.5707 0.5571 0.5728+0.0168
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15199 A-13 LLamFhmaf]ﬂnﬁml,awadaﬁﬁaa&hamﬂﬂmmtm A2835 Aluminium

chloride colorimetric

Concentration
of crude extract Absorbance at wavelength 415 nm.
(ppm)
gAY 1 4 3 Average
SD
0 0.0313 0.0313 0.0313 0.0313+0.0000
25.0 0.0287 0.0273 0.0272 0.0277+0.0008
50.0 0.0417 0.0413 0.0411 0.0414+0.0003
150.0 0.0958 0.0984 0.1003 0.0982+0.0023
250.0 0.1636 0.1737 0.1635 0.1669+0.0060
500.0 0.3002 (OE5 A 0.3026 0.3049+0.0063
700.0 0.4344 0.4503 0.4616 0.4488+0.0137

15197 A-14 LU’%‘&ULﬁaU%’aganwﬁwmmﬂ%mmv@mhuaaﬁ #2835 Aluminium chloride

colorimetric 1AETUNLAS

Absorbance at wavelength 415 nm. Total flavonoid
Sample 55 content (mgQE
1 2 3 Average /100 g Dw)
HIUTUA 0.1636 | 0.1737 | 0.1635 | 0.1669 7.1447 504.8919

*AuEme x Ao A1AUdLduTiAInldInaun1sIduRsIYe NI IR IUATA

Lnagan
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AN 9-1 LATBY UV-Vis spectrophotometer AN 9-2 LAY Hot Plate

Magnetic Stirrer

< a4 e o [ = 4 @ o '
AN -3 LATDIM 2 AW AN 9-4 LATDATT 4 AW

= v .
AR $-5 glauAuiau (hot air oven memmert)



AIANUN 2

TngAunazaunsulunsiiudlatng



o '
AN -1 871UNUAY

d ﬂi 1
ATAN -5 NTLABIBTUTINAY

‘J o 1 = v
Al 3-6 Uldrauaztamenseaunasn



d o
n M 3-7 Wluau

a & &
i 2-8 \ivlulaganinuiu

63



AMARUIN 2

ANSATUIUKNANITIVY



65

e L] o 1 o a’l é
1. mawmsmmmmm"s’aﬂawaqmiauawmmsmmg'mimaaﬂ Tunrsneaau ana

frueyyadasedaeds DPPH' (ICso)

100 -

80 -
cC 60 -
0
= = 8.3837x + 0.5474
2 40 :
= R? = 0.9962
= 20

0 . .
8 10 12

AT (me/L)

A a-1 psmlaunislumsmulan3asaznisdudivesaisunsglvsasn 35 DPPH'

]

50
8.3837x + 0.5474

UnUAT y

NAUNT Y

50 = 8.3837x+ 0.5474

x = 50-05474
8.3837

RINT=IBI8986

fatiu ansuesgulnsaanddal ICs Wiy 5.8986 me/L

* gaIn1Tm %inhibition

%inhibition = A control — A average
e e h R

A control
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2. fredun1siuannaAfasasvasnsiudvasananasgiunsauasaeiia lunis

4 a a -
nadaugvsAuayyadaszAdeds DPPH (ICs)

120
100 -
¢
c 80 -
he;
o
S 60 - y = 9.6179x + 0.846
C —
5 R2 = 0.9820
40
20
0 ; A o
0 2 a 6 8 10 12

ALY (me/L)

A A2 nsmaunslumsiam3esasnsiudvesansunnsgunsaueanasde 3
DPPH’
WA y = 50
INAUNT y = 9.6179x + 0.846

50 = 9.6179x +0.846

x = 50-0.856
9.6179

x = 51096

et ansumsgIunsaueanasiailai ICs Wiy 5.1096 me/L
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e [ o 1 ar 5 ﬂ‘
3. ﬂ‘lﬁEl'lﬂﬂ'liﬁ'l‘u')ﬁl“"lﬁ"I%,BEJﬁS‘ll’e'J\‘lﬂTiﬂ‘UENilaﬂﬁ’l‘a'll"lﬁiﬁ'miﬂiﬁﬂn IUﬂ’]'i‘l'lﬂﬁaUt]Mﬁ

fuayyadassaieis ABTS™ (ICs)

70
60 -

50

40 - y = 6.2949x + 2.8963

30 - R? = 0.9940

% Inhibition

20 -

10 -

0 2 i 6 8 10 12

AULgNdY (me/L)

= o 2 Y ) ad .
A a-3 nsmlaunslunismuiniesagnsiudmatansuasgiulnsasn 35 ABTS™
unuAn ¥ = 50
INFUNT y = 6.2949x + 2.8963

50 = 6.2949x + 2.8963

x| 7£1150 1 28963
6.2949

X = 7.4828

iy asunsgulnsaendlan ICs Wiy 7.4828 me/L
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3. fhagnisiuiaAsazramsiudwesasinsgunsauadaatia luns
NAFBUANSAUBYYABATEA835 ABTS™ (ICs0)

120 -
100 -

80

60
y = 13.34x + 0.3586

0 R2 = 0.9985

% Inhibition

20

T T T = T 1 — 1 1 1
0 1 2 3 4 5 6 7 8
AN (meg/L)

awil a2 newaunslunisiamniasazmssudmesmanassunsaueansiin 35
ABTS™
WA y = 50
ANFUAT y = 13.34x + 0.3586
50 = 13.34x + 0.3586

% =q 50,~0:3586
13.34
x = 3.0212

1

fatu ansumsgunsauaanaidaila (Cs Wiy 3.7212 me/L
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af 1 o =iy = u“j’ 1) 2|
5 mamqmiﬁ'1mmmtl?mmaﬁ1.l'5=nauﬂuaan‘mwumaﬂmmmﬁwmwLﬂ?l'ui'l'u 100
A o ar a
ppm HBLVEUNUAITUIAIZIUNTALNEEAN

0.8 -
=
S D&
o
O
M~
= 04
E
& 02 y = 0.0904x - 0.018
&> R? = 0.9974
€ 0.0
c . T = 1
S
= ) 2 4 6 8 10
0.2
ALY (me/L)
Al -3 NTMNASEILYBtANsATaEnTARNAAN (Mme/L)
WAl y = 04777
PNENMs  y = 0.090dx - 0.018
0.4777 = 0.0904x - 0.018
x = 04777 +0.018
0.0904
x = 54834
ansavars 1000 mL fivSuaansusznaviuedniiavue = 5.4834 mg
frarsazare 1 ml aziivSunaansUssnouiuedniavam = 54834 mgx 1 mL
1000 mL
= 0.0055 mg
ansavarefeg1adean 0.1 mL duSunaaisusznauiluedn = 0.0055 mg
fransavaradegnaienns 1 mL axdiuSunueansusenauiiuedn = 0.0055 mg x1 mL
0.1 mL
= 0.055 mg

a@nsana

1 mg dUSunaasusznauiusdnianin = 0.055 mg

fnansania 34,209.4 mg fSuniansUsenaufiuedniiavium = 0.055 mg x 34,209.4 mg

1 meg
= 1,881.5 mg
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ansanneIuNLAe 182.92 ¢ fBnaasUssneufiuedniivua = 1881.5 mg
AEsANAEUEUAL 1 g SuUSinansUsyneuiluedniaan 18815 mgx 1 g
18292 ¢
- 9.8825 mg GE/ g DW
&t ansanmetuuaiusuuasUsEnauuednviiiy 9.8825 mg GE/ ¢ DW

o/ 1 o I!:’ 1 :‘
5. mamam‘smmm‘mﬂ%mmmiwa'l'l'.'auaﬂei"mvmmmmmau,ammmm’l'u'iiu 250
d =1 o = a
ppm WalNguNUEa1IIuInIgIuLA8INUY

o
(o8
|

EN'TIII 415 nm
[e]
-9

o
()

y = 0.019x - 0.0061
R? = 0.9986

—— T R

&l 5 10 15 20 25 30

AINTINANTUL
o)
o

ATMINTY me/L

AWl A-3 ATINASEILYBIENSATanELAIaTil (me/L)
WAUAT y = 0.1356
INFUNTT y = 0.019x - 0.0061
01356 175 100197 00061

x = 0.1356 + 0.0061
0.019
x = 7.1447

gsavats 1000 ml fUSunamnswarlauasdiave = 7.1447 mg
Hensazany 265 mlL aiiUhinuanswatlueedianin = 7.1447 mg x 2.65 mL

1000 mL

= 0.019 mg
asavaneiogindens 0.15 ml fUSunaanswatluesfimun = 0.019 me
Hransavateiiatadeans 1 mL dsfivsinuenswailiuess = 0.019 mgx 1 ml
0.15 mL

= 0.127 mg
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ansaia 1 me AUSuuasvalueaianug

=0.127 mg
faisane 34,209.4 mg fUSunuanswailiussavianun

= 0.127 mg x 34,209.4 mg

1 mg

= 4,344.6 mg
asadngiulawng 182.92 ¢ dusunauansvatlhussanavua = 4,344.6 mg

fansaimdunaung 1 ¢ dvsuuaisusznauiusdniavun = 4,344.6 mgx 1 ¢

182.92 ¢

= 23.4818 mg QE/ ¢ DW
Fau ansanmeunawad SuSinaEnsanlivesavianuaingu 23.4818 mg QE/ ¢ DW
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