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2.1 1919

drailuianssganaja (1A Graminea) Tednegluananalsan (Genus Oryza) luis
ludsaata (monocotyledon) uasfiszuusintat (fibrous root system) gunsniadeydulala
v v
wlurnfauuazinevugu daluanaeelsailifaiuivun 23 species il 21 species

‘ H
uazdraufgniannsoriinaléddn 2 species e Oryza glaberima Hunaanuiialundyl
¥
waWin uaz Oryza sativa L. Humasiudaluvdteds Tnalusewugslanasiisziinom
2 ' , 8 Yoo . P

UAINUREUBN subspecies WINNIN Oryza glaberrima ﬂnmmumeﬂqnwm:mﬂ‘lﬂmu

o

a ' olz 2 d'!lv o o [l v -« o
vFiansne] inlan Aaunidnuacaeniuiuetnanimng (asewd Weina, 2550)

9

2.1.1 TIIRBNNSAUAY

v ]
franennzuae  dudoiugiudiedifinaannsnatawuguiaindqsmanen
uzd 105 Inesssntd Hanwusidudndmlisatouas Hanusumulsauazunsgs asu
gulszand 120 — 130 cm wand1ndANndN AMNEY waza i Taaiade windy 2.1
7.5 uar 1.7 mm mwmasu dfnueiilaa 16.9 % Awiulsswalvefondgnluwounia
o o = a o S val o . = a4 a
naN AARTdUAN uarnAnzdueeniaamile dognildianyounin wilue uasfindunan
< ¥ = 1 o J ‘ll ] b dl L% o v v =
wilauinenenned 105 windanwuzsuuanswesnll Ae Eetumdndrandesiiduag
(nITnsaainsmsuazaunTnl,  2549)  AmadddeTunmudy  dawugiii@aciianssiou
pandaduluFunnnga (Toyokuni uazAME, 2002; Hu WazAME, 2003; Nam UaTANY, 2006)
AastosTumstleaiuuasinwlsasine u Tsanziie Tsawwu usrlsavasmidengasmu

@@Anandqa1avialyl ;
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2.2 nsijiRuasmseiiuiiaadnaulaan

& aena o s o v -
2.2.1 aunaumslfiuananisinuinalTalaan

NN & - Lo 4
udniiungtiaug  ariinsuniranelindadiongaeenaings 9
annsom linanedd 1ty windaamawia nstdaainau uslulaaiubenldiiiamen ns
v o L 7 - a v 4’ = ] or ° vl v ar :
winderaiinantniniasesin Tefinaseannwnsda@ v ldidnwnuiniu (nsensa
« 1 i o o/ 5 < :
insmsuazaunsal, 2545) uananiiinuldenilindiainnmmadiaiiaondulundags T
1 biiprsasyEuinresunsuasidem ussndnamaiuing  dnfundnnifuifisauas
y v X o ey s d > —_— =
WALAATARdTUAnANNTUMAA WTAa3aNgn  INeandRs I T laramdauazannns

Nnmes Tuduarvnlindnidenannan (Brooker, Bakker-arkema waz Hall, 1975; Howell,

v
o o

2003) anatvtaaanarldaneluszudnnisifiuinmlé (inprasit uaz Noomhorm, 2001)
2.2.2 A8n1svinuniatnalaan

aa o L % AS‘ 4” ¥ = =) ] ao [] o L % AJI
AansiuiaiesnAnTuiaenieguateds 1w masiuialundy
(Shade drying) NITNIUAIAEILAIRITAL (Sun drying) UATNITRILINAELATEIB LU

Wadladium (Fluidized bed drying)

2.2.2.1 mMsviuislunsa (Shade drying)

4

o e: ) Adtﬂl 1 ! k73R ¥ vl Y =
nMsiui lunsuduisning Llﬂ:laﬂﬂ’l'l'ﬂ"ﬂiluﬂﬂ widdade  An

»
s S ¥

Moamwu  @szu 7 ) lunsasauduaulddinwdaniiacuauaiunsiesnns

Tnealuudansinuiviredsiasienlfiduiiauauiiednnarediniminwirennnin

199919 (Inprasit wax Noomhorm, 2001)
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2.2.2.2 NMSYURIRaLEIaINag (Sun drying)

MMIussLgee R asithnsntan I luuwounidie s desanninla

] 1 4 %4 3 = L o o g
Hauazi@uanldanedes Ftiazlduaseindidusionanalunisliaonien nliauduses
fruldenanas paslidannazanauazuia 1y ly @e sesfumdndtnseudnanisiowia b
- 7 A’ < e < } ¥ a o L 4
pasaNwAnt N auuT I TaouUTReRe  vszmanaslaTuacFeugauiull  vinli
wanuaAn 9 luszndnansddale lunminuieans Ividudiafiaouvundssunn 2-4 cm ey

H o I'/ 1 5 < X 15 L1
finsszuneeimAnA uazarsndunasdionny 2 dalue azdoslianacuaulfiiaa witsilas
fifedndnlyunensdl vy tuggen avbiaansal@sild uardibisnnsonsunulhnm
k1 % \'lvd ° v 2 o WY y " "

ANNTULDIT IR AN @Na R DU lA (Grist, 1986; International Rice Research

Institute, 2004)

2.2.2.3 msvinwiamaaiasasauwianuungaladiun (Fluidized bed
drying)

TnlszwalneBuiinslfirreseuwiwuungdladiunssfugnamnsay
faudll w.a. 2538 unufaaaiasauwiuuungdladiuauaaslugi 2.1 Taefivannis Ae
Wunszurunsiresndnisnruniudaviedy  dudaiuainiafeuiiniuainduanases
iwraauazin Weynaresuiahufiansuanuasnouatnaguuss  (fluidized)  anARaun
fananlummiwisuasnsinliifiagdladsion @la Fananes, 2547) TaaauEazes
2INIAATFIBININNENATFAULN YNTNTeR YN AT i leuniareuivasaetlu
amAuiiausnRaderadina mslfiedeseuuiauuungdlnfiunifeivarelsznns uiu &
fasnsauwiigandniATaseuwieeiingy  Wesaneyniatedudivfianisassfiuazdniaiy

¥ ¥ = a J ¥ } = :’/ < o a ¥
amafeuldnnn  Aufamstsmannieuldd  Bnviveyniareudedainnisagnindnlu
' ° ¥ o vl o o L %4 v o o 1Y e
sdnnaiwi liaunmmdin i windiResiu uwiideds Ae 1unsesaynIA
gpeuivasiinasannuiiisnlunisinliiiavgd ladiun AahuisAmauANGIaNn
wnzaniuayniavesudauda adlisnsodiuszduanudianld mmzdiiaemdauunn
Aullaynipseudvazugneasnaintiasauuiald wsithfiaaGaantaeiullachiiia

Annuevigd ladu (Soponronnarit, 1996)



.
(4]

9S5em

™
Jrm 1. Dry buld temperature
| e e —+=F nntem
3, Flow rate !
W em 4, Wet bulb tempersture 3 =+
N5om —+—
“ * Distributor it
stribw
T
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15 3t on ol |r_ - INm o

d o : a - . q
31n 2.1 WHUERTBALATRIBLUAILLILNGB IadLun (Tirawanichakul UATANLE, 2004)

a° a <
2.2.3 maulasunlasauamudimsinunaatanden

d‘ %3 a d" } 4 :l' ] < o 2 4
maulasuulassasinnansaifatuldnasanaismusimaiuinasuieiie

Y a

ELilnA ‘[mﬂ‘%uﬂt‘iﬁumq:nmﬁﬁnm e gomgil 1an uaTAII TnARNITRU Y
msaaptumdadne  Tasamaiiiuasesuiinenenm i wazaunmin - ms
namulasfifntuiuafesiuesdlsnautumaadng s amfe Tsiu wazleiy wu ms
wamuaslanaielsiulumdainn . madamsdedeuszwinaueiilaguaznsaluiudassh
Fannszuaumislalasiadavedlniu i Widedudasesdinanuideuwadly Smiclalnnnef
aanlafildannszuaumssandindureslatuaaoialfanlszneumfueiia  ufinnauiiu
T venaniifanunnsanaeTenNImAIeN 2-acetyl-1-pyrroline (2AP) Tumdndnn
seninNsiuinm (Juliano, 1985; Inprasit Waz Noomhorm, 2001; Wongpornchai UWazAY,

2004; Tulyathan uae Leeharatanaluk, 2006)



A.a a 4
2.3 EnsATTgNERuasndadu

nadenidsresemsnnmaialiisieeninduredniudeasiu Wy sadng
vinlawnsfidnenusilifalszaed Tidaniud ndwidenduseitnini AesnauamAmM
Inmmsresensiianas AhRnuignssueeniinduresssfiuseniindu
(antioxidant) ﬁﬁﬂﬁ'lumm? Fagnnsoameildvalursuuiiiei (lipid system) uas seuU

Aladfleiu (non-lipid system)
2.3.1 szuuslaiu (Lipid system)

= -« nri/ = o A=‘l’ I ¥ a o a aan

nmsmsignasueendiaduluszuuil  HawlndiResiunisifialigen
panFintuluemns aunsautidsnisiesieenidu 3 ngu laun 1) mMadssiiiunalszam
&uiia 2) nslesnimaai iu mamAwefeenlsd nmeseudansalnleundyin uas
mavnBunuasdsenauansuatia Wuwsiu 3) nslfeTesiia Wu nsmTcdnsssmen

v ]
naruluszudamiaialjideneendiadu doewies gas chromatrography etinlsfid nag
a [ % gd!’ [] 173 b 7% . [] L 4
Aarsiludneustiida@avaradszms Wy Muawu  wazenaldnoziss Wy nagli
UGN enalinsdenaaureassmuTanan i idanUjisaeendindi il
uanldraiandaull (Frankel, 2005) AsldfinnsAndudadinssvignasitueandinduluszuun
1 s d' ¥ a rai ¥ ' a o o [l ¥

Tiluiu Tlfalunsiwesindunds Tneamnsadirszisetnldamaazinn luam

e laindalue

2.3.2 szuuilaifilusiyu (Non-lipid system)

3
=

nmammeilussuuiiasineainasilgrssnueantinds. e arsngu

Auedn Taedaulugjudoarsnguiuednluemsasiluanssenaunlszian  hydrophilic N
AmasalunisazaalusiinaraeBuisdlige  dniudsfienldiovinazareduvidlunig
ann waliawnsoinazansasnguituadndauualuamnslél (Skrede uaz Wrolstad, 2002)
o dl ¥ o = [ sfv b= o o ] ¥ v ©
aananldanihnidmansignasnuesndindy Twndsedaingjaclfumueadlusiain

d 4 i :’/ 0
arangiedlaTsigvssueandinduresarsannainiva WesannimueaidaAeuings iqm



ieaR e FaLeuiuiiararuTiiadu uaziisIAIgn (Kamath, Chandrashekar uas

Rajini, 2004; Waterhouse, 2005; Choi, Jeong Wa< Lee, 2007)

msamsianansa lumaduasiuesndaduluszuuihidleiy
ansauiveantdidu 3 ngu Ae  mswnsianuamisolunisinalaulalnsiauesaen
(Hydrogen atom transfer) msdrsiaansolunisiraleuidnaseuiaen (Single
electron transfer) uazNFAATTAMNERNInIuMsieTauiclalnsiauesrenuasBi&nasey

e (Prior, Wu Wae Schaich, 2005)

2.3.2.1 maaaTeiANnaEsalunsaelaulalasisuasaan
(Hydrogen atom transfer) (Prior uazamue, 2005)
mannsirfueenindumunalniasldnadu Bl end
rarliiuiuaiinresiinasatuazin pH 1098198170 ﬁT')fr)tiwnﬂﬁ%“")Lﬂﬁ:u"lunfiuﬁﬁ
feuldiuninAea Oxygen Radical Absorbance Capacity Assay (ORAC) lunsin
ANatnsalunisduayyadasslugl peroxyl radicals punalndi} peroxyl radicals
Uji3eaniuansidaduas (fluorescent probe) fiftegluszun Ml¥liiRanisdeuas waintsnm
ayyadastluszuuanauissmlszdninimsasasiueendnduy  aufunaliansidesuasd]
udiiinty dnfudsansoRnmunamsanasaseyyedartiatRnmum i iueEns
Baauas Tneialuaziiufnuadiefdesiutifaus 30 wituly wazsesemaiuen Trolox
equivalents (TE) %Q Trolox (6-hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic acid; 31.]‘7{
22) Wuansnguituedniinenlfidumsgradedmiunsiinmuignifiueenindures
Fataiiiamsflfain ORAC uaridaw) msdesuniiten1dlullagiiu Aa fluorescein W3

dichlorofluorescein fipnanes uarlimujizeniuarssiuesndindulusonatine

daRr09alAn TaAnuaNITnIRNEITHuaandeduluns4u peroxyl
radicals Tufluayyadassinulaluszuuinnme uaramnsadnsziasiiueendindunidy
W hydrophilic uaz lipophilic atlsinudsiilide@ufa Faeld fluorometers dmlFunuans

Faauas Fathuarasialanicin irssfinasiialluas s lunnsdmssdreudnauiu



CHs
HO.
COOH

Hs

P= ]
3‘1]% 22 Qm‘[ﬂ?m’fﬂwm Trolox (Pannala warAuy, 1998)

2.3.2.2 msiAsEianud@uisalunisarelaudianasaulaes (Single

electron transfer) (Prior wazanly, 2005)

Adc’i’ 3 J b %4 J a aan -« ¥
Tatazldnadeniranundasinlionleoanysal (dhg steady
state) Awinuannalugreulefiduinranaireseyyadass  uasUisenifinasaueiu
(% , aca ) d"d‘a L B . i g
pH 2937zl m'amwmqmLﬂ?’\:u"lunzguuwuﬂu'lmﬂﬂ Ferric Reducing Antioxidant Power
(FRAP) Tnaifiuannis Ae darauannsaluniaiiluaisimnade (reducing power) 2898137
pandindulugsazaenidunss Weinmaruamnsalunisazarsreananli  annanng
WU[3817 pH ANuazanAn ionization potential M WBLANATAUIAANTIAROUN AARINNG
Tnagnisnlasudvesansyszney ferric-tripyridyltriazine (Fe™-TPTZ) Fuiluansuszneuiliiid
Tuiflugnsszneu ferrous-tripyridyltriazine (Fe**-TPTZ) Faiiluansseneundd (sUw 2.3) n
AMIgANAUNANTIAYINENIARY 593 nm Tiaan 4 Wil uansnadiaziluglres TE edwlsi
o =y Qo 1] \J o d’l 1" o o o 1] d.ﬁ L3 .
munanlunsiansfialjidererabiviniu. Iuegiudnucrasiaetwniami (Pulido,

Bravo Waz Saura-Calixo, 2000)

v v ] H

Fiidende lgwan Wousdwmoidu  wazbifeslfiriosieni

auazlunAiensiniloumiai ORAC wifideds Ae annsndiamsiansiu
' v v

sandnduiininalnmstiutseyyadaslnansineleulalasiauasnenld  saviallsiu uas

]
a0

thiols 1 glutathione ¥inWiMsAlazignasueendinduluiiuiAmindiamuiuas



L s A Lo
(/E’ N\,)\/ ey )*/IN\ 7z

IH)/N =N \F “)/ —ZN
5 oA
l

Fe*-TPTZ + reducing antioxidant ———— 3  Fe’*-TPTZ (intense blue at 595 nm)

< ana oo o 4 ' . ey oo s ; —_
519 2.3 Ujiseaandniiinauszndnanisiinszidaeds Ferric Reducing Antioxidant Power
' <
(Prior uszAMY, 2005)

a » &
2.3.2.3 n159AsIIANdNsa lumsanalaunslalasiauasAauunas
a < A
AANATAULAYAL (Prior LATANLY, 2005)

Trealludaas 2,2"-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS) uaz 2,2-diphenyl-1-picrylhydrazyl (DPPH) ngnanetjlunguniinalnlunisinalau

adnmseu  wilupouduadeudaluia 2 38danann eyyadasrenagnifadlaenistinelou

Adnmsaw viaanstuteyyadastinonisdialeulalasiauesnenild

(1) Trolox Equipvalent Antioxidant Capacity Assay (TEAC)
FBUfuannsAe  dnANaNNTnesatssnueandmdulunng
o ~ o, i %’ a a .+ H :
Jueyyadase ABTS ~ nlWdudu laneyysdasy ABTS & azwdsuginann ABTS #ign
aandladian peroxyl radicals viaarseandladaiindu Aanunisanasteseyyadarineg

mianasesdtinRulumetniaue1aadu 734 nm N1 4-6 N uannadATIzlug

1N TE 4

= ac ' A a o,
fonvevitife Tidudeu anviveuyadasy ABTS = @mnn

araeldnalusiainazasduviztiuaziin uarbiduiuan pH 2998154170 AaNITNANATIEIANT
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' v
Fuaandiaduiiilu hydrophilic uae lipophilic ‘I sauisansnAnsnazed pH fAanaln
¥ = o ' (] (-3 Addydy < d‘ Yo a aan ' ;73
svasiueantinduson  wistwlsinitiidedens wamldinnininljiseAeudng

du  sedwuntlinduinljidenliauysal  nanldenaiden  Aldmnlumaeemed

£

nnuesasiueendindi wisnnsalildludawFeudisugnasusendindusessieing

AT U
(2) 2,2-Diphenyl-1-picrylhydrazyl (DPPH) Assay

\ S e

FEuivanmsde  deanamnsalunisindneyyadascaiia
DPPH wawanssinueendindu (U 24) Famunisanasieseyyadassinafinaiung
all (% ’ ] (’; Y <4 ' [ %3 ' ) til 4
wasuwlasesdlusetwandionhduiudmaeden dadAnsganduuaiianuenIAtu
515 nm ngTuaan 30 Wi viieaundiaziinljidenlasanysal amnsousaenadiaszilaly

e EC,, (Amadndnrasarsinueandinduminiiunueyyadascanay 50%) uay TE

a o o a

= Qs 4 3 L A
nalnlunsifnlfisensendnasiueandnduiueyyadass DPPH aztusgiulasiainees

dldo

arssueandindu 1iu arsFuesndinduniisiwiuresn]lansanianin aviianinaunsoly
: 5%
B

nsmdneyyadass DPPH 1413 uasligvssuesniiaduge (Bondet, Brand-Williams uax

o¥e o¥e

Berset, 1997)

O4N Nno, *+ RH O No, *+ Re
NO, NO,
DPPH DPPH-H
A8y Anfsaau

gﬂﬁ 2.4 Ufiseniininaussnimaiasisaeda 2,2-diphenyl-1-picrylhydrazyl

RH Ag da19sinuaandindu (Prakash, Rigelhof was Miller, 2001)

Jouidenns  iegen  Hoslunisdwsoidu  liseald

]
Gl

wiaalaniAmany  1iWewATes  spectrophotometer  TundAAINIRANGULAY  UGH



1"

da1dene ﬁﬂ'luﬁfmfjwﬁm?m:nﬂu'?;ﬁmm?qmn?mum'lnﬁtﬁmﬁmwaﬁmz DPPH (#f 515
nm) uafldashinsfuauiueie gy 'luﬁoﬂtiw?;ﬁLmu‘[w”l-nmﬁutﬂu?qm”mq Failianding
IndiAeaiudvaseyyadas: DPPH v IiTinssunaudaesszuy nslmsigssueandindu
Tusntindasananaiaeaauld (Choi uasAME, 2007) windiianaldianis@aaneianading

alflandvessaetineansas Ml suniudessszuutiesadla

-] a 4 [ (v
2.4 gsnguuadnuazgnimuaantindurasasanna NSy

armnguiuedniundnnanldainnszuounisduniu  (metabolism) 189WT  (Naczk
9 '
WAz Shahidi, 2006) #lasaafidursumuunduniivlansandanstias 1 vy wiveaniilu

3 ngulmai lAud nsRuedn (Phenolic acids) Wanlausesd (Flavonoids) uazuvuiiu

]
]

(Tannins) (Waterhouse, 2005) @1sngnRusdninulusgyaindaulvaiavegnudinnuaavy

W& (pericarp) (Dykes Way Rooney, 2007)

2.4.1 nsANUWAAN (Phenolic acids)

nsaRuaAniueYWUEE9 cinnamic acids UWAY benzoic acids ANANTOULIN
nsaRuednlfidu 2 nqu Ae Hydroxycinnamic acids 194 p-coumaric acid caffeic acid
ferulic acid wa< sinapic acid Wusiu uay Hydroxybenzoic acids iy vanillic acid gallic acid
protocatechuic acid Was syringic acid (Husiu (gﬂi’i 2.5) naaRueAnTiafinu i Fuosnnly
Styie An ferulic acid WA p-coumaric acid AMNAIAL (Sosulski WazANE 1982; Gallardo,
Jiménez uar Garcia-Conesa, 2006) fhw?un?mﬂuﬂan'luﬁnﬁ‘hmma‘nwu‘lﬁv’mugﬂ‘ﬁmz
(free forms) g soluble conjugated ua:'lugﬂ"?;gnm?q (bound forms) nsauadnlugdasras

'
(7

ﬂgﬂﬁ?mmtﬁﬂﬁumﬁm%uuﬂn awnsaaialagldfvinaraieBurided Wy wmiuea uaresiinu
6 munmﬂuﬂan'lugﬂﬁgnm?‘w:a’?’ww”uﬁ:mamm’ﬁumﬁﬂ?znﬂummmimma' (1iu anliu
wazarssznauwedudnanles us) sasainlatdnsmvidesnieinaeiussesimefuas
Uanddetnsaftuednluguiigneieeanainmingng (Subba Rao uat Muralikrishna, 2002;

Bonoli wazatue, 2004)
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a) R b) COOH
# a. _~COOR, ,
Rz
R; R,
R,

Caffeic acid: Ry=0OH, R,=0OH, R;=0OH, R;=H R,

p-Coumaric acid: R,=H, R,=OH, R;=H, R;=H Protocatechuic acid: R;=H, R,=OH, R;=OH
Ferulic acid: R;=OCHj;, R,=OH, R;=H, R;=H Hydroxybenzoic acid: R,=H, R,=OH, R,=H
Sinapinic acid: R;=0OCHj,;, R;=OH, R;=OCH,3, R,=H Vanillic acid: Ry=H, R,=OH, R;=0OCH,
Chlorogenic acid: R;=OH, R,=OH, R;=H, R,=quinate Syringic acid: R;=0OCH,, R,=OH, R;=OCHj,4

gﬂ’?‘l 2.5 gA7lATNAT1NT9INIARUBAN a) Hydroxycinnamic acids WAz b) Hydroxybenzoic

acids (Tian, Nakamura was Kayahara, 2004)

2.4.2 Wa1lauasa (Flavonoids)

]
=

wmiquﬂﬂm’ﬂ‘iﬂ'a‘m?'nﬁujmtﬁu diphenylpropane  (C6-C3-C6) W
Vsznaudaensumuazisunin 2 sadensieiudian oxygenated heterocyclic ring fiflanfueu 3
Fin (gﬂ'*?'i 2.6) Wanlaueaslusyisamnsauiveansiiu 5 ngu Aa Anthocyanidins Flavones
Flavonols Flavanones Flavanols Tasazwuwanliussdiisnnidetinmdnvessyiia (Dykes

Waz Rooney, 2007)

d (3 ) o [}
519 2.6 grslanairaunusasianlouesd uwiazAumbIIuINUMIL (16" uaT 2-8) 219UsINg

wylalnsiau (H) uaznite lansanda (OH) (Waterhouse, 2005)

waulnlgenilu (Anthocyanins) unanlausaanfandnm lustyis Inaanie

Tusyieniid ueutnlsenduiussadngiaras il Wasduastiveadios uaulnleeniiu

wmlURansonullusssntifiaciion 6 1A TEUNTEANAUAINAIUWINTEINTHINY
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: OH) uazmanda (methoxyl : OCH,) léun cyanidin  delphinidin
malvindin pelargonidin petunidin Wa peonidin (von Elbe Wa Schwartz, 1996) Tﬁﬂ'luﬁ'tuﬁ‘n
ﬁﬁamu'lnajﬂ?:nﬂuﬁ'wuﬂu'l"n‘l-nmﬁuﬁﬁm cyanidin 3-glucoside uas peonidin 3-glucoside
mn'?iqm mu_ﬁ’lﬁu (Escribano-Bailon, Santos-Buelga uaz Rivas-Gonzalo, 2004; Abdel-Aal,
Young uaz Rabalski, 2006) usi’luﬁryﬁ-nﬁﬁﬁmq-nﬁmm'-*«ﬂ?:nﬁuﬁ'muﬂuTvn‘l-nmﬁmsﬁﬂ‘éuq
i Wdhatalsenaudasuauinlaantiugiin apigeninidin ua luteolinidin mnﬁqn {atuau
Inlganiiuiin apigeninidin ua luteolinidin 4matjlungn 3-deoxyanthocyanidins Failenwe
Tﬂ?qm-'mmnmqmnuﬂuTn‘lmmuuth Aa hithnlansandaaglusumisil 3 9asumon ¢

(gl.h'l 2.7) (waka Rooney WAL Waniska, 2004; Dykes Wa< Rooney, 2007)

a) b)
R1 R1
OH OH
+ +
HO 0] -HO (0
\ R2 b~
A \ 2P,
Pelargomdin: R1=H: R2=H Apigeninidin: R1 = H
Cyanidin. R1=0H. R2=H Luteolinidin: R1 = OH

Delphinidin: R1=OH; R2 = OH
Peonidin: R1=0CH,; R2=H
Petunidin: R1 = OCH,. R2 = OH
Malvinidin: R1 = OCH,; R2 = OCH,

A = - .I/ | o’
519 2.7 gmslasea¥resueninlaeniiu a) uaulnlastuialiwu lustyie,

b) 3-deoxyanthocyanidins anuTludianne (Dykes LaT Rooney, 2007)

2.4.3 unuUU (Tannins)

wiuliwfluansnguRuedniimnaluanadeudnlug aransouivesnlsiiu
3 ngu AR condensed tannins (HTBGFENENBENNG procyanidins ¥i#a proanthocyanidins)
hydrolysable tannins uae phiorotannins uwnuiiufiauimiluarssiusendinduitwineniuans

nauAuednan 2 nan wdllasanunutinaansanetunsizeniuilsiu amflulamen uay

° w a

AINNUANZATIUNS TG 337
H‘f‘»jdﬂ A j }

ALY "2555

.....................................

.............................
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aniuld Ao anAmwawnmiansaslifuainaismaiiianas  (Dykes  uas

Rooney, 2007)

2.4.4 gyamuaandindurasasngaiuadn
qrafueandndurasasnguituedn  ussnanmsfiaumaunniui
wilansaniailulanain  nalomdnsasasnguiusdnivuifiluasiueenindu Ao
msanalaulalasiauaznsu (hydrogen atom donor) N13nindnlans (metal chelators) uaznis
N14m singlet oxygen (singlet oxygen quenchers) ufanmnﬁﬂwa‘ﬁmmmmmduﬂuﬂanﬁqﬁ
AaadiEs esanmain resonance delocalization wazlaseaiaiililosieniainufieen

fueandiau (Rice-Evans, Miller Uas Paganga, 1997; Fardet, Rock uay Rémésy, 2008)

aa o as a Vo a & <
2.4.5 MUA[BNLINUNTIATIAIITNENHUBANMINNALSEANERURANTIATY
UDIHITANAIMB YN

arsnguiuednluftyiagfosiumarsstinluFnuiuanstaiuesnly
E

v '
uagiuriauazareiugresiyvmiug Ussiud tudlsnan (2545) Anffunuannlszneu
wedRuaanmNauazgnasueeniinduresasainandanguindddeu  (adnauarin

¥ } 74 J taid k% ¥ o 2 a ¥ I o o ] 173 :,/
nday) wardnongund@dn (i) $108la wazdramiiaann) andastedaiomn 12
et ainasnguRuednfiuienIues 95% Naumgivies Wuwat 24 e e
nuainlsznaunediueaniauun faeds Folin-Ciocalteu uariiaszvignasiiuasndindu
pntid 2,2-diphenyl-1-picryhydrazyl (DPPH) lugu EC,, Seunnativardndusesansiiu
sanFnfuiii i ueyyatassana 50% imiseduniuressetwinaseniues DPPH

::l’ vl o o [ ° ' ] ' J
wananitldinisdndresdaetn uazAamAt AL* (RNUANANTEIAIAINATN) UL

AE * (pruansineddnd) annimmaasanud dranguiniddnfivinuaslssneunedi

> r’l = s ! : J i ' =
waananauazgnasueenindugindrdngunidden  Tneffunuainlsznaunediues

]
o

vonunrasirangunididnuardeaulidn 72-187 mg/100 g Fetin uar 9-41 mg/100 g

et MNAIRY dmiudn EC,, 1evinonguinididiuuasdeuiAn 46-383 g saetvg

DPPH uaz 770-1588 g #a9ein9/g DPPH AINATAL Tdennfaaiuanudaaaad Nam uasams
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]
= ' £%

(2006) A8 %ﬂﬂ”jﬁf;ﬁﬂ?\’%’lﬁqwﬁm'\uﬂﬂnfntm‘ﬁugqndﬂ§qﬁ7ﬁqﬁ1ﬁﬁ§ atNITud Y (p <
0.05) eRasuL FnuanlszneumeaRueaIALATAN log EC,, WudnHANENAUSE
Wusssuuuwlsung (r = -0.9494) nanafe fatindnafimBunnanslsenaunediues
FamunguazilFn ECy, i1 viseilgvisusandinduge sanadesiinndduTes Awika uazAmy
(2004) ﬁwummﬁuﬁuﬁﬁuﬁumwwuLuJ?ﬁumwznd'mﬁmmuﬂu‘iw‘l-nmﬁuua:qn‘ifﬁ'\u
sanfinduresiinoiedsn  wenantiBinmuannlszneuneaiussaunfinnudugide
Wunsawuuwlsungiuiuan ALk (r = -0.7295) wilanudniusidudunsauuuudstiunsaiu

A1 AE* (r = 0.7428) Tuaniengrasnueenfinduiinnudius@udunssuuuulsdunsaiy

A AL*“(r

~l

0.9110) usliANduusGadunseuuuulsantiuiudn AE* (r = -0.9336)

Adom ua Liu (2002) AnmatiauasFunuasnguiuednludnaing 41918m
v ] .
framauaritadmamdanlilditiunednd Tnewnfunuees ferulic acid Ysunuansngu

Husdniamun uaziiunaunanlousasiiavun lupl@ass (free forms) gu soluble conjugated

Ly

(1w ferulic acid) uazlugigneids (insoluble bound forms) warAnmgssiuesndindu
eefiyitaianann dAwiiAEnsaiasesasnguituednia 3 sluny azuansnaiy Taamsara
arsnquituednlugldassldnsainsaetinadinaieniuea 80% (chilled ethanol) s 20
uit daunnsainansnguituedniugl soluble conjugated MlaTneninansarimeniuaaiilalu
AfausnINtiaBdaEA1a (NaOH Wi 2 M) meldfstulasiay Wuean 1 9l fgnumgiivias
uaznsafaasngunednluglignsiasldnnivdeannmeainfaeniues Taeily
afafaasinanuniazingrnundrediu anduhasaione 3 doudianziiinn ferulic
acid A28l reversed phase-high performance liquid chromatography (RP-HPLC) AtAs1ew
ﬁuﬁmm?nduﬂuﬂ‘ﬁnv?wum #2e3 Folin-Ciocalteau MiAs1zviannunanTaussiionn
Aatidd  Colorimetry lLﬂ:’“)Lﬂ?’]:ﬁqw‘éﬁ’luﬂﬂn’iLm‘ﬁ'u AatRs Total oxyradical scavenging
capacity (TOSC) 1nn1maaaIwudl Ui ferulic acid Ll“}mtumsnziuﬂuﬂanv?wum uae
Prnurantaussdiomn ﬁthqﬁqm'luiwiwm saanAe d9a1d  dalEe uazdhadn
ufﬂnmnfiﬁawummq'uﬂwaan'lugﬂ‘fignm‘?m'mnfh'lugﬂ%mz'lunnﬁomiwﬁmmu Toei
2MT1dIUIRN ferulic acid 'lujﬂ%a?:ﬁiﬂgﬂ soluble conjugated Gi'ﬂgﬂﬁqnm?a Wiy 0.1:1:100

waznuaMNATUsGIduA N uLWlsiuRsarsudingnasueentindl  uatinm  ferulic



pUNgneiTa (R® HAn 0.999 0.991 uaz 0.872 muadv) atinleia §idtlinuannudiiugiae

unsaszudnagnasiueandindunazarsusiaznguluglaase

Awika uazane (2004) AnmadauasFnasesueuinlseniuuszqnisiu
aandindurasansannanniinaiedinuasinoiads i daiilitiunnsdnd  uasnfeou
Feunanisannuesianiazats 2 1ia Ae wnuealun1enin (1% HCl luwniuea) uas
<3lmu 70% (aq.) Tnefinisafaionun 3 300 MWaaranmsauiady 14 ol Ao
uﬂuTvl‘l'nmﬁPﬁ'Jﬂ RP-HPLC ua:é’mﬁwanmnﬁuum%ﬂLf-ﬁ':'aq spectrophotometer iAo
€19AAY 210-750 nm 7 pH 1 (lWwzmsiadmeganEuLad) Annzigrsiusendinduin
3% 2,2"-azinobis-(3-ethylbenzothiazoline-6-sulfonic ~ acid) (ABTS) aann1sAn®IMLdn
Sdaedsii Byl iunnnidiaiads sl 34 v Taeludn
Adamuueulnleeniiugiin apigeninidin uae luteolinidin u'm?iqm Fanuszanos 50% 189

£

weulnlgenduiavun Wefansangrssueendadunudt asainainirdianediuacing

Ly

Faddemda Sqvisuseniinduiigennn (52-400 pmol TE/Q) Waidiauiuaisaiaaindn
naldl wazdtyiimaiinduy Afueulnlaenfiuduseadng (< 0.1-34 mg TE/Q) Tasanzaimain
wmuaalunaznan axlifnaueuinlsafuuasqrsiueandindugandtasainainesd
1A 70% (aq.) seiliaddty (p < 0.05) SmtmuANEETLFGd AT A

sz Binauweuinlsenfiuwszgnasueenindusasitaidadnden (R® fiA1 0.94)

Abdel-Aal uazAnLE (2006) AnsiiauazBinneuaninlooiulusyiien
13 Aa 419 @a1 Fuas) 41911 4and @irdu Fine Aume 3119) daunfiad @inEw) uay
frolna @iy Azuy dins Aunsuazeacd) anausulnlaendufasumiuaalunioznn
(1.0 N HC! Tusmuaa Shadau 15:85 viv) figuugiivies duiaan 1 4T Uuasazaneitle
Wid pH vii 1 AensiBnuseseuilsendulusmsainlasiadmganiuugg i
ANEIARY 535  nm 'Lm:?:u'nﬁm'umu,ﬂu‘[m‘lwwﬁuﬁﬁagj’luﬁmfjwﬁw liquid
chromatography-ultraviolet-visible ~ (LC-UV-vis)  uwar  liquid chromatography-mass

spectrometry (LC-MS) anmmaaaedainisganduuasnudt  dafanfiiunnueuinle

mﬁuqqﬁqm (3276 pg/g) TetadNtAe 1alwadia (1277 pglg) uazdnnandduntu (212
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ug/g) dmiusyglunguidsniunudy Rnnueutnlaenfiuiivuasess iy waiewugi

° o/

AuANARLBENITEdAY (b < 0.05)  aflBunnueuinlsentiuiovaniildania
colorimetry  WiAngandAa HPLC ilaraidlunziinaingaiatu  lusyieitems
ganAuuaslugoadsaiuueulnlesiiu @ 535 nm) A Bumueutnlsetwiomma iy
A3 colorimetry fiAgend WeRasnnaiavesueulnleeniiulusyusasngunud 410
AnuazBums Juauinlaefiugiin cyanidin 3-glucoside mnﬁqm (88% uaz 67% 193FH0M
nautnlaentiuianan auAIRL) $89837A peonidin 3-glucoside WAY cyanidin diglucoside
mnasu  daulunguinnan@nuda fromddindu fueulnleenfiuria  delphinidin 3-
glucoside Ua¥ delphinidin 3-rutinoside NDUAUAL 1 Uae 2 (37% UaT 32% 189Funuueu
Tlenfiuiaiun AINAIAL) Faunanseandnanadissminuueuinlsaniiuin cyanidin 3-
glucoside 1nign daulungudnalnanudn d1alnaduag @it Aacduacios nuueninle
#Hutla cyanidin 3-glucoside mnﬁqm (51% 49% 47% uaz 31% eaffunnueulnle
enfluiaunn ANAAL) wsiluinoinadsunwuueuinlaeniiuatia pelargonidin 3-glucoside
mn*?';@m (43% ‘nﬂuﬁmmuﬂuTw‘l**nmﬁuv?\mum) &uiudnata draaddunsuazdnng uas

faunfadiinRuinoeuinlsniuiesnn  Achiswnmnszysinteseuinlseiui

wWuasAdsznevls

Choi uazANE (2007) AnBunuarsnguiluadniovun WBanuualsivess
aua PRnadaidug wazgvissueendnduresaisannaindioma drandes $198mn 4
WRuas 419un5iael G2@aa foxtail millet prosomillet uas adlay afimmaatineAaBNILEA A
gruugiivie inan 24 4ol Aiemsifiunuansnguiluednyiauum #aeAd Folin-Ciocalteu
AnmvifinnuualsfiveaimamalaadnAinisganauuas IRNINENIARY 450 nm AATIEN
Fnadmfiuddon HPLC uasiirssignasinueandindu 5 d8faaiuAe radical scavenging
activities 1ne/1% DPPH radical cation scavenging activities 1aeild ABTS reducing power
chelating activity uazUsz@nsnmlunistudenisiadlamefeandiadu  Aieds  ferric
o ' 2 = ' a :" J all
thiocyanate ANN1IMARBINLGT F19BumiiBunuasnguiluedaniaunngaiiga uanch
.Il < = = r:: o a o a; d‘ = Ly a o
MdsafiBunualusaimianauasyfnadmivagaings  wWeRansangranueaniiadu

wudn diduasusasgnasueenindiugiige aniuds chelating activity #linanns

nanadn  dadaouamgrssiueanfindugengn  dwiunisdudimaindlamefaandindu
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arsanpanianaiaonidudnomauas  adiay  Huss@vinwlndiAean uananiifany
mmd’uﬁufﬁatﬁumi‘umuuﬂ?ﬁumqmi'nﬁﬁ'ﬂé'\ﬁtg?:uq'wlﬁmtummq'uﬂuﬂﬁnv?mum
ua:qw‘ﬁfﬁmﬂﬂnfmwﬁ’u i831AT=EatiAa ABTS uax reducing power (R 11N 0.9973,

p < 0.01 uaz 0.9075, p < 0.05 AMNANL) 'lmnm:‘?‘i'hjwummﬁ’uﬁuﬁfaﬂwﬁﬁﬂéﬂﬁryizwi'n

£

v
grasueentndulunniziinmsiuasiunnualsivesmiamuavieFunndniiug

a v Y ;3 < } 7K . = : nrv -
mnmm'wwmuqzmu‘lmnﬁmrummquﬂuﬂanmvmmua:qwﬁmuﬂﬂn-n
o ] o o« o o = o ’ S (% ’ d‘al
nduanaiaudunusnuludanuzdudunsauuuulsiunsananafa  feteiiUTNIMaNs
' = :’/ =l L %3 dl d tarll = o [ :’z tg = o [ d
nquﬂuaaﬂmuumqquuuﬂuummqnﬁmuaﬂn'm'nuqqvﬂunu NUNITNANTUIANNANNUS

= ' a_da v a de s e Ly
ﬂ\'mﬂ']'JEN'Ilu'ﬂQﬂUlellUU'll’ﬂ\Iﬁ']?ﬂﬁ‘Nﬁuﬂﬂﬂ'ﬂ']lﬂ?’]:?ﬂﬂLlﬂxlﬂﬂUﬂﬂ'hi'Jlﬂ?'l:'ﬂqmﬁﬂ'“‘lﬂﬂn

Findunae

s ’ [ L3 &
2.5 nawasnszurunisulssluazmaznsiiuineseliinaaisnguiuadnnavun
< s s
uazgnasmuaandintuasd@sann NSy NG

J 4 _a & 4
2.5.1 parasnszuluniswilssldafanaasndaiuednninuauasgnanu
AANTLATUTDIFTANAIIN S YWD

Zielinski wazAme (2001) Anaiauazl3uinnsaluadneasaisannain

|

Sy e 419478 drundiad dralsel uazdaln MaluglBaszuszlugy soluble conjugated

o

WarunszusumsulsgUdaedsidndngdu (gomgiiluusiasdoureriasdndingines fa 120-

160-200°C) ANAMIBLNAEINNIUBY 80% (ag.) N 35°C unan 2 d9lue udnirarsanin

[ '
o

pmueafildnanagnafadian diethyl ether ngnuuniivies Wunan 24 Falue thansaialudu
diethyl ether WAlaszvinsafuednlugLaass fae RP-HPLC dwiuansaialufutiiivde
NNNsanaRae  diethyl ether asinngesanAiadansng (NaOH Windu 2 M) naelsinng
hulasau dunm 4 9ol Aguugiives ihlUAnssingafusdnlugLifignasedan RP-HPLC
anmsmaseanud neaRuedninuanludng @ draunfied wazdhnlsd A ferulic acid

Tunueidal8nivinnn coumaric acid aniign WaRaTINATaINTTLUNIBNTN T
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X a :’I = 5 4 A' 3 1
wudn UEnnaunsatuednislugUdaszusslugy soluble conjugated fiANANTW Fearaiuna

NIRINNITNIAYNUTZLRAINDFTLUI NNIANUB AN LAY T NaLTaNIIaR AtIANTaU

Pérez-Jiménez uas Saura-Calixto (2005) ﬁnmxﬁmmawnq‘uﬁuﬂ‘ﬁnﬁmnn
uazqVsFueandinfurasasaiaanniniauacudniusiansyiia Ae $ndu dagn ulle
a7a uwazrunilelfaia dwsudngnuazmuniidaagasiTiuiuuuddenuds (freeze-
dried) rewhiiualifinnadnndt 0.5 mm Wudsifumetauiiaur Tauldaansar
matinmgiacarudunituaznsfiaulndlunistes  FBnratadafainasanadunizd
amﬁmﬂ%umﬁomumuﬂa 50% (v/v, ag.) Wwn1ena (pH 2) uazafnnIndnanaiadan
2@y 70% L(aq.) diAEnstesmetedneulniivaaduneuite Tuusnldansazans
wulml pepsin tianfaatned 40°C 1 99l # pH 1.5 udraatissdatiasadagnsazane
wwuld pancreatin #i 37°C 16 Halua # pH 7.5 arsazareiaulnd ol-amylase fl 37°C 16
§alus # pH 6.9 wavasavarsieulnd amyloglucosidase i 60°C AN 45 WFt ANARL
wdrdnhansatafilfannisaione 2 3 WnnzimBunuasnguitusdniovmn faeis

Folin-Ciocalteu wazAnsgussnuesndiadusaeds FRAP snn1mmasamud Ansaiii 2
35 VinalUlumaieniu As %ﬁ'vzm‘ﬁﬁlﬁmmawnq‘uﬂuaﬁnﬁmmqqﬁqmuﬂ:ﬁqw‘t‘;ﬁﬁu
sanBnduanniign  uenanifomudmuildfuseiRnuaimnguuednieaniiutiand
doraidlunaunainmsaaeiassasnguuedniiasinannfeuiililunseusul
(250°C)  wriileRansanguadueentiadunudt  muildfaaaiilszavanwlunissig
penFindugenituiiad Seqrasussndiduiliniuil erafinanudniousidaniiem
waainluseninenisay 1w Amadon products uae Melanoidins sy amiudnfuusy -
fngmud s W Bnuasnguituedniomnluiniimanasetaiitddy
(p < 0.05) Aa fiAaNA 84.16% wiilnasaqraFueandnduresinRsdnies ferady
HANNAINANNGN nonphenolic AifiquaRuaanGindy (u nzaexiiy uu) azarseaninlu
sminnadng A ligrisueendindusesingniiihivansnaindradunnin dwi
Tnstiaafetedseulniiinndauuunzmstesfatialussuumadua e
ﬂ?mrum?nfiuﬂuﬂ‘ﬁnv?mumua:qw“ﬁ'”'lu'a'arﬁLm%u'luv!nﬁoﬂfjwﬁﬁu'xmqqndﬂn'\mﬁméifm
Fovnazaedwidd  ileadusananasnguituedniianislalagleda  liamiuas

J ' = 1A = :
lsiiugniamldesaannn arsnguiuednavegluglaaszanau
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Sensoy uarAtiz (2006) AnsmFunmmngutuednamitequEsy
aandindusesarsainain buckwheat A uily buckwheat 841 (BB) uazdana (BW) uazutl
buckwheat AR nanamFauailaniiugs (high amylopectin starch) (BBAM) it
nrzuaunnswlsgUdaeABnaseu (roasting) figounnil 200°C Wlwaan 10 Wil uaziiulsgdag
F818ndngdu (extrusion) afmsatindafiinazats 2 A%a A aRAATILINAIBIMLEA UL
affanndnanafadan ethyl acetate s lumsafpudacainlssinm 24 dale @
GRIVEIGEN "‘1Lﬂ‘mzﬁﬂ?mmm?miuﬂua?m'ﬁmm AntiA3 Folin-Ciocalteu dmiusaatine BB
uaz BW risuuasudenisey uadilassigviueandindu #aeds DPPH duiusating
BBAM  riapuasuaInsauuszmaoningiu  aanmmaasanudr i nuansnguiuedn
;Tauuﬂ'lu BB uay BW neauuazudInrauiiAl iuanAniatnitsd 1Aty (p > 0.05) uanwd
m?ﬂu‘lu'ﬁnaﬁimﬁmrumsnzjuﬂuﬂ?mv?mum’luﬁomhq doufnaine BBAM fitinumseud
grissussndindunnasasineiiiadifty (p < 0.05) Feanallunamanaredeuitdlunisey
gafe 200°C uazlfomuuta 10 Wi einszusumadndngiulifinasaquisiu
pandInturasiatNatiwilliud Aty (p > 0.05) ;Tqiimqﬁimu'mnm?ﬁﬁf)ﬂdﬂﬂﬁi’umw
"fﬂu@q'lui:ﬂmme%uq Wz 10 3w wignmpfiiilunszuaunsdndngiuasi

Poun)Rgengaszuin 170°C

mnmuﬁﬁﬂﬁﬁnmmqnﬁu‘lﬁdﬁni:mummﬂsgﬂﬂnmiﬂnmﬂ?\'ﬂuuﬂawm
ﬁmmm?nzg'uﬂuﬂan%\mnmLmzqw%'”mﬂﬂnim‘iﬂuﬁoﬂﬂw s IiAanswldeu
uUlaeAULULANTY uazAideanas '%uﬂqrTum'):'lun?zmummﬂ?gﬂ 1y gouunil uazioanlu
nsliAnFauunFaeen ’a"lm;l:sigl]LlUUilﬂQﬂ’]ﬁ‘ﬂijWuﬂ‘ﬁnﬁ?JLﬂ?’]:ﬁlm;‘:mﬂﬁﬂﬁ'l‘n‘ﬁlﬂ?’]:ﬁ

qrasueendiniusan

S o ' ) o a & < o
2.5.2 uarasnEnsinuinsfalFanud@sngaiuadinnInuauaEgnEn
2ANTLATUVBIATANAIINS YN

'

Sosulski WaTAME (1982) AnmNareInsiuinEAelFuuNsANueANT9Y
uhand Wlugildass (free forms) 71 soluble conjugated uarlugLignsisa (bound forms)

Ineifiudetnauilunat 6 wen Nguugiivies afnsetnmsmmuesesdlnwi (7/7/,
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i) Tgaugiives  udnihasainmmuesesilawd  ldunaiaanadiien  diethyl
ether/ethyl acetate (1/1) vhansaralutu diethyl ether/ethyl acetate Tt AAmevinsaRuadnly
naase dwiuasanalufinifiusnainmsaiindan diethyl ether/ethyl acetate astintat
Snafadanme (NaOH Wasdu 4 N) meldfahilnniau Wunan 4 falie fignunniivies uaz
afaatieinanasadan diethyl ether/ethy! acetate u&aaningnsaraluiu diethyl ether/ethyl
acetate WAamzvinsafuadnlugl soluble conjugated duFuntsaiaasnguAuaanlugLi
qnm‘?w:’limn*?‘im‘ﬁfﬂmnmmﬁmﬁwLumuﬂa/ﬂ:fﬁ‘imwﬁﬂ Taenivluaindassne  (NaOH
dndu 2 N) uar diethyl etherfethyl acetate fantasingnaundnediu udariansanaludu
diethyl ether/ethyl acetate Winsmzinsaituednlugliignade Anmsinsatuedni 3
gﬂunw’\"m éas—liquid chromatography (GLC) uac gas-liquid chromatography-mass
spectroscopy (GLC-MS) a1NN1INAKBINLIAN Prnunsafuadngauthaanitimuniaiu
SnilAnanas TnefiSuouies 1 Tu 3 resuthadnbildtiunafiuing elinallluna
Aaaiilunsaftusdniva 3 quuuy ‘%amfatﬂuuﬂmmnmﬂﬁmﬂﬁﬁ?mﬂﬂnfnm‘ﬁ’ummmﬁmﬁw

Tuseudnanisinuinem

Zhou uazAnz (2004) WAnwadinuasFununsaftuednlugUiignssausy
Prnmunsafuadniame uda 3 A18WUg AD Koshihikari Kyeema Waz Doongara V?Q'lugﬂ
seednnmauazdondes  warimsnmadsunaneninunsafiuednssndniaiu
T lumauiilnain (uiiia) figuugil 4°C waz 37°C e 6 Weu afansa
Rusdnlugignesadaammueses@lauih (776, i) moldfnglulanau # 4oc iy
na 1 du mnfivdennmsatadesemuesezdlauni aniwndesdnamsazaroieulni
O-amylase  8nA%e daunsaitusdniaunasiinsaianaatuneude  tesdiaaisazas
ulad ol-amylase ufamNAIEAIN (NaOH 1iudu 4 M) ethyl acetate uaziunNIUBS 50% (VAV,
aq.) muEAL Feldumanamausanm 2 fu thasainild 2 gUuuy WAmsed
fow RP-HPLC aannsdnmanudn ludnavs 3 aveug AFnreansafuednusiaciin
InfiAaiy nsafluedn alaimuluBinaannludoi 3 aeiug #e feric acid uaz
p-coumaric acid uiludnandasfitinne ferulic acid nnndludnaene Ae 255-362 mglkg
uaz 61-84 mgkg MMAWL nsafusAndniluajasnuluglignstannndrluglitas:

ADAARDINLNUIAB LB Adom Uae Liu (2002) miuuaweansiiuinefeliuinieeansa
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fuedannudn Wdnrauszdindemnaeiugiiuiduna 6 @Heu ffiuuniaiuednly
a AI -g ] a all 2 o 4' a
aldasnidy  widiinunsafuednlupdignenadiAiasas Seiaduisnainnisin
enzymatic WAL non-enzymatic hydrolysis ‘n'ﬂqn?ﬂﬂuﬂanmjﬂﬁqnﬂ?\l (Tsugita, Ohta uae
v v ] [
Kato, 1983) & wiuFurunsaiuadniaumiunudniidianay  deenanedesiunng

a

naljiereentinduredlniulumdadrainlitihinunsatuedniouunanas  Taennaiiu

e

4 - o - 4 ’ < o : 1
Ul 37°C M liiununsafuednludndidianawinndimafiuinmi 4°C et
vudAty (p < 0.05)

pad '}

anaidsadsiuaziulagdneznisiiuinm un gompiuazszazioanlu
- § i ] ' a :’» o [l d' .'z =
mafuinm - SnasietBununsafuedniavualusnetng - Telaeioluasiisndnmnazes

MasnsifuinesenisasuulanFuinaeansaiuadnuinndinisansUIN R uedn
NNNNA





