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(Changes of total polyphenol contents and antiradical capacities of banana during processing)
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(Changes of total polyphenol contents and antiradical capacities of banana during processing)
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ﬁqquﬁéﬁm sufumsiudamelfaugussilisanmseutadty

6. msnlAvuntlasiiessinaueushlidonio (Browing or Heat damage) tiunts
alAoulasfifannauden il fmse s Taumwzwinudwazthana fams
w IndTasdnsemianil Mlidnuazsvesomsialy mswldeuulosdnunsfozifald
a3 $teidgangilumsiutegey snmsdnumudndesundeemis oS
anudutszina 15-20% 2aun FeilidesnnTugrediamududure smonutlwazhana
N ﬁﬂﬁ'ﬂﬁﬁ?mnﬁmmﬁ"ﬁfu Tunsiuteernis Taoviag lulsgaansafiesfiunis
ndoumlaslugnuazd18leons@uained delddameslnoonlsd (80, TuilFuay

152379 200-700 ppm LA MAYTTNVRIL IS



2.2.4 Wansenudeo s (3 1a, 2546)
1 4
2.2.5.1 anuuziileduia
k4 )
gunglinazdasimsiuidinadednuaziloduiavesomisun Tasaldmsi
@ ¥ 4 A = ° 9 a - 1 9 a o [
uivesnswEMgungigeezi idinamsufeumlasnanimsiudaiguugiinazdas
[ '; A ol & A @ a A A y o_ o
msudandind Arezawzmdeufinngmlulif@memsluszninimhgadiasenly
oi/l o [ A { o YR ] Y aj’
Juaounsiutna lnwazdasimsntountinnudumzdmivdasmoudaz vilauaziu
1 4 )
agnusiavessmIsuazdnIzMIi s msszmeveninh ldarazmeniremisinaw
£ ad o y . ,
Wuduuniu gunglingevesemeninidens lasmwiz wald et uaziile Hamsulaeu
~ v o Aa - o 9 Yy o A da '

wlasmuativagnesmenwedndudeuiinomiomsuasiivRuiuimienSending
a a o % 2 [ ° ¥
iaRuRde (case hardening) Faegansasimsiudunsildemsiiiamduiaudnielu
4? Y A ﬂ s 19 ¥ a 1 1 y 9 ﬁl
¥u Mmnuquanzmseuuiuietlesnulildnaanuuandessninaududuanly
uazo M Rsaamgmsaisana 1 1a

2.2.5.2 nAdLaLsd

$ 4

anudeunenainsgirlifiiszmondadieildesnenssmeusatiagode )
‘]_]Q g é’ 1o o Yy 9 o
TNIMMIYTsTIIHeNsS eI NBgfiugunginaza NI Y IvR wU lua M s
[ 4 ]
anusiu e sazanwawse lunmsazaeluledwe st nouseme asvonszmshiinay
gwisolumssemonasmsunuigeezfansgedeiidisusnvesnssuwis iamsgede
i b 4
msszmelugamdesnsiwdsd nsaiuquanzasiudduudazduasusz sivan
msgydelddeciige
22538
myt st fifemsalfeunlasdnuuzRvtwesemis nisasNeunawaz &
a o ~ 4 ¢ a aaa
msuldsuudasnunivesnilsfiuesduazaas Isiladinasnanudounazil §Ase
songinduszninmshuds Tasia llmsdudeinauniuesguugiligeninhldiie
= ' aaa a o ana ¢a A {1 ° Y
msildsulasnniulgiSeeendindunasUfnseinineu leiinauvioeg luemisiid
a :’ ] g o 3 4? o = 9/ s &
dadihanluseniumadudow neddesiuldlasnsarnnSens Idnsaueaneiionie
[ 4
[ o =y o A o k.4 A o La) L
Famef laoen lud dasimafadadissniunsfuiaudara ldnildames lulSuu
wininwzudsunAuiulinudames lavenledfimiosy st lsfandames lnoenludes
WonueuTn lweniiueenly 1Sudames Nandvegiiuaumgddovesmanlfenuddonald

Tusgniemadusnu



2.2.5.4 guamia lnsuinis

yerfnfuguamilnnnmsvesemsuldammandetunniiosnany
unnseiuluSesmsinoniagau aumgiuazna lumstudwasanizlumsiuinm
nnqsgtﬁﬂﬂmﬁ'mwTn%mmwmﬁﬂwa"li’l'ﬁ'nwsﬁﬂ“lu%"‘uaaunwm‘?aumﬂﬂﬁflmfuﬂau

M

23 NEILNOANITOUUNMLII (banana chip)
o ] = A 74 1 -]
mswaandroneanso kUL 1 ldmandreAvurduie Heau1idnng udSauling
[4 ' 1 4
nealuiiuiy adrefuliudTineansea (potato chip) enldndaeiimiendrevnyn
{ a 2 o a o 3 =Y a
MlszmeNaUTud Houldndreena Felidnuazadondeniu daiudldndefiulumniad
{ o, ) y
12 idndromennsouiifisanaa meshundisenves huauerinsearid 14 Hegiudising
' ' v {+ A Py
dandroneanseueenienislszmea uandreneanseuiidedendi wedy Muneelinduiiu
v dg 9/ ° [ Y as = o" oy ]
wazyumszanudud dmiuludszmalnondsnnneaudatiouniudeimaisends

ARBRTY (1URYNA, 2545)

2.3.1 A5N0A (frying)
Ao o ¢ @ A& a a

nmsneadlunssudtilitaglssasrndnien/asunilasgunmnsys Inauesems
Y ' - [ ° nﬂw = s o o 1
Taguszasnsesho nMsousuinyismis lasnmisiiaredegdunid wulel uazansn
Jo1Res LeATNIANAIBIYISHI ARBATHD NS SUTUMSNDABIMITTULINE AUFUYBS

-7 74 (-3 =) A 4 L]
pmsndinsneassdiudifmuaeiguessinduaiosdiadinnuiuegnielu

o E 4 4
mitemanudsulumsneamuuiduviudiuisnsmanudouluthiudeuuas
9

mahmwdougnmeluemis Memisvianuae Idfuaaufeulndifiesiu mitAafuas
U { ; Qy Q 1 [:) 4 L] 1 A
danvazneuenfiaduaye msneauuuiinviunumngdmivemsynglsn udemisng

14 [
s lmiueuszemhduinanhemsifiglsaniveu (Gla, 2546)

2.3.2 KAYDINITNDAADDINIT

1
SIS 4

' a wa o a ' v a wa
msveadiumiilfifanmsifdnuugmmizde dumnbwiasusinnmizeljia
A ] a wa :’ Y] H [y ] é [
msnile I ludamined §iiams Aeldhdiun ldfuarudeulumienilafiudinarsly
\J =~ 1] é v A
amsmemanudouliomsludaniionil nansenuvesmineasesmisluGosgunmis

' 14 3
edestuiniuuazanuieunldlunmmenams Gla, 2546)
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1 4
2.3.2.1 wansznuvesnIioudeiiu
1 4 ] 9 »
ms Ianudeunminiufigamgiiguiiunannuih ifiviufseeendwdu lAiies
g o & H i 3 4 =
NNUANUFUUAZDONFIIUANBUNDBNNININDINITIENTNMINEA UBNNINTUEUNANS
4 a = 28 a1 oA o b :’ o 2 :‘ a A
smeilszimanivaiia nsaleasend nind In waznsaonend i lmiwiulidadwesinau
1 d [
miiu Tuenavesiniuszial e Indwe lswduluanmliioondiouuaz 1 Indwesn
A $ @ £ 4 '
filunagnSeldarsdsenonleadndi it i wulianunilageiu selinaliland
o o J Aa L] o 14 s : a’ é’
dutlsz@ninsaemanudouiiiseninmsneauazihldemsgaduihliuunniu
2322 wansznuvesnuioudenisnen
Faquszasandnvesmanenafie msdiuilyed nfu uazsalunlfenuesnveseins
9 ] ]
Taverdsl §iseuuaariauasnsgaduaissemonniu fefendniinivquaisilaeu
wlasfuay nduvese s laud
a o o 4
1. yiavesiniunldlumsnen
b 4
2. ewuazilsziadunnuouveniniu
3. gungliuaznmlumsnen
4. vwauazanEuzAIVIIve IS
5. MIIAMINaIMIvien
9 b 4 } 4
lumsneandlreneauduuiniu sznealuihdululSusnsudldiduvioy
3 : /s ¥ ° @ o q’: ]
ndae nMsneathiiuviau (deep fat frying) ¥1ldanndouaisonszeinda ldnavisurvees
1 3 ¥ 1]
nfdae Ml ldndasuainlinnuaduene gunglvenhduildlunmsnesds 17512°¢ Tu
[] b4 '
mineafildgungiigegdilifihulianuasin Lidanduiuldielusiadus vasen

m3neao199ziins Issnandadlunsiiusaadlunaniual (Radney, 2535)

2.4 BYava TS

a . A ' Aaa o Ao " Yo [

BYYADATY (free radical) A AguvesmInlidfinasourcusnids lilatuguinni
! Q A o { o 3 1 o o oo Qo
wiawhiumildinnasoussgali 2.2 Aniulsfianudeshgalumadinlgifoduas ¥
[ o 4 Py (] 1 a J [} T ad

Tuagalusume Taena hlwadeyyadasediulngifiaduszniemsmemsidnasouan

a | : - s (] &L LY o a )
Tuanaveseandiou lilfsTuanavenir Sondaedniledr oyiuressondioud lade

aan . . & ' y ' . .

ﬂgﬂ’i 1 (reactive oxygen species, ROS) mmsﬂqnﬁ"lﬁ'u.ﬂ %Lﬂ psoonlod (superoxide anion,
~ o a [ T 4
0,”) lenseniia (hydroxyl radical, OH") ey RuFvesoenFIULNA2 1Aun e Tassunlesesn lua

o 1 aana
(H,0,) lelianefa (HOC) usnnniidiinguussmsoyiutveslulasioun ladelgnse
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{ ¥ = “a o

(reactive nitrogen species, RNS) Nd1agy 1dud nloseand lu'lasi (ooN0) luaineonlyd
) n‘: ' o o o= 1 w o ] o 1

(NO") Wanguuesayusvossandioudies luazeyiusveslulasnudeshiaduunas

YOIDYYADATLNAAYVDIT N (T087 1Az W3, 2542)

H a a a L) P
31 2.2 : msiRaeyyndasy Tasmsgudetnanson lldaniis

0 DWW, 2542

An1IEeeNEATIV CATIT (oxidative stress) A a1z i enie lileits orauRuuas
HosfurSinmunyyadassidegluszdulngil lifusuas wreshan s Tasoyyadase
ﬁﬁﬂ?mmLﬁumn%uﬁmﬁmﬁ’hﬁ"aﬂﬁ Nsenu a5y lumnad1emelus 191 @0 N15Ra
sondiaduves Tty ms1ulawse , TsAu uweensatimasn msasnaiuse Iarnaudny
Tals@u Wunavh iR inactivation vos Ttsdu fudu uagnudeyyudasyieldifaan iy
nawersaniw lulsadidguisTsaldun ugide, Tsadale, ladugaduluiduidion,
ludiodniay, donszan Wudu (ao woy W3, 2542)

Todn@sumeszdszvunquiiesfueyyadaseiisen szuuneufoenduaun
(antioxidant defense system) w1900 n 18l u nquuesenlad 18ua Arauad (catalase),
yiloseon lyadadand (superoxide dismutase) azngn1 15 Teuilesoendind (glutathione
peoxidase) iludu nguvesemsuas Tsduuriia 1dun ngnils Tou (glutathione), gian
(urate), TufgUY (bilirubin), § luATUUBA (ubiquinol), B A1 (albumin), uAg Tawaraiiu
(cacruloplasmin) 102 N3 eiB3U (transferrin) 1 uAY LozndussOIMSUNTIAT Y

180 Fa13ud Jeniiu® wazansua lsiuoss Sludu (Faen waz Was, 2542)
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2.5 MM HOONFIAYY (Antioxidant)
msdusonFiagu vueds auiilulinadesfioutuasiausafal §se
DONFIATU c‘ft'emmsm‘]’ngw%'ﬂmmmﬁm”lﬁﬂﬁﬁ?ﬂman@m%’u'lu'!,ﬁﬂﬁu (3ly, 2545)
asdIUeBNTFIndU nueds asdeduilAseeendndu awisatlostuniedana
msifaeendindu msdusendinduiinulusssunad 4 szinn 18ud (lua3, 2543)
1oowlafiiade 18 lumadsenie 18ud guleseonladaaiauma (superoxide
dismutase) A1A 1A (catalase) NQA1 15 Toutlesovniad (glutathione peroxidase)
uag w15 TefluAniae (methionine reductase)
2. Amiiudveendiadu 1&un Iamud Tuda Fgie 1 T0des 0 uaginiug
Tudin walifas
3. usmg i Fadluy ueedngd i co-factors vosten lagldueendind
4. msngnunilfiugsiad vinfeh 10 193a S uag msoans Wi ua sy

lalathy urulsia uazwarlauows 1Wudu

2.5.1 N lnmshamyesesdniesndiniy
msnesdivesngindulisanaseunfeyyadeasy 1 Idoyyadaseisinasou

aTug wazedlunnigfiatos hidedhdemanailgnsenall degilin 23

L ) B ¥

e

3% 2.3 : nalnmisihauvesmsduesndindu

3 : DUTIN |, 2542



13

2.5.2 anunasivesastlszaovfusalumsdluasédueondindu
LY 4 9 o at 13 \E [ d'd
anuasivesmstsenevfluealumsdiuasdwesndinduss Juagiuilefeniing
3 1 4

demsnlaounlasTnssadvves luanasilszneuiluea fsdandiede kil e (33and, 2545)

1. menudiunsasie (pH)

2. Nl
3. uee
4

Dy lapd

i

mssmﬁ‘aﬁuimaqaéuq

(i19491n OH-group Tuudazfunvsvsimsilszneudusaliunumasguauiinues -
masiumsdussndndu defumsnlfoundasinrudunsasdasinaly OH-group
Ramsalfounilas Suieeinadeautiavesnsfiumisduesndmduvesaslsenou
Huvadoruiu

gangiigeluszniumauysgelina s nevufluea Tuagadng szme
aaediule 1y 18 luvnzdarlnesadeiiuaisdse nouflusa it Tnseadrauy C6-C3-C6
Tnefidnunilurunau 3 29deiu sifanISHANYE KU C tazaatealne 11 Tas
2auvu B szildoudiunsanisuondan sagasunau A seilaou llifiumfvendsad led
aud iy uogszime llfundousu et

ursnaadiudadefonaisinisaatsdnienindsundaslnssadeves
msseneuiluen 15w OH-group finsueudmnisi 5 TuTuagavesuouInlyeriiuee
ansadeusng ldensamedade lauuaunn uenaniumuanduiuilefusddina
msranefaiosnnaandeuliiAnEaauds

Tuanmiitiow lanl Indfuoaeendinsd (polyphenoloxidase) ofduazidunmaisams
aldeuasvesmstszneviiueaewiiatnifn 145y uAdAsuIPATzUANANAY
pon 1l 5y Indlueasendiasa ewisnisenisiialAsoeondinduves (-)-epicatechin 14
AN (+)-catechin

mstlizgneviluentmnsafiamssaudafu Tuanaduq wu Tusiu Tnduwanlsd
samnsssuazueu Ialweniluldde uazdjAsnervsdunuuannsodunduldnie lild
u i‘fuaéﬁuﬂ%%’adwq TuvaefifadfAse Wu sendiou lessulans wulmiuaznia
Fudu Fezdudinmemhidifensalfouuasaugaveat §ase wu ildmsilszneuly

amzdugaImiiulazanagnsuteneeni niafanuse Innnaunswduduemsin
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1 4
MlfgaTen liawsefundy 1 mindsingasalmariifinadi itansilsenouflusatinns
nleunlasvesInssadiely szildmsdsznevlueafinsulfeunlasvesInssadrely

g lftamlsenevflusagyoautalumsdiumsdueondindulyld

2.6 Mt veendatulundle
A ' o o -
fieannndedluisluwadoudadissuunannsadestudiesnnsendniivamasn
& ) d' d' o = 9/ aan = o
Fefiorumquinnuauaaiuswazigurglige Tneniswdamsauiljiseeenginduly
- 4 v (4 4
13u1mu1n Tnondrefiesnilsz nouves Taniiiu (dopamine) 4 Inseadradegalii 2.4 &s
14 b4
Tanifiuwsenunslunlfsnuaziio ludSuiuge uazdSum lan1fulundronow
] A [ /A A v )
(Musa cavendish) 9z annudniloudinszauanugninuiu Taeflisuuegiszav 80-560 uaz
4 4
2.5-10 Tndnfuse 100 3y vewldonuazilondisawdiny Tasanuuanaisiionniiaung
nnnsignlumiuiuandeiu Hszauanugnaie Ysinunsausdaaiin (ascorbic) 92aN
9 4
lszana 10 Jaansu do 100 nu Nelullonazildon ualsfiu (carotenes) 1az Tn TaWsoace
A ¥ § tg o/ o‘: [ 13 a o Aa k) 8
wunlulfenuaznuteslumiendqes Aaiudnsnmlumsdvueendindunavesndleds
é 1 Lt ) Qo 4 ~ g -3
fluramenlawiiiu Fsnanhasdmlfisoesadiadudug luwa ldetiaiilaofnenm
aa a o v 4
Tlumsduil§Ateeendiadureslaniinndifieve BHA), Si03# BHT), #arTauswd,
ngn1 15 lou, ua#du, una Taunfi¥u unatan (gallocatechin gallate) aznsausansin lu

Usunanmiu (Kanazawa and Sakakibara, 2000)

N H,
HO Cc o4 NH,
\c/ \‘s‘\\c/ \c/
(|3| (.I‘pH e
s
HO/ \ﬁ/

31 24 : TnssedramanfivesTaniiiu

fian : www.aw-be.com/mathews/ ch21/dopamine.htm

1 4
1ANSANYIYB Griffiths (1959) (1918 Weaver, 1974) 119831 Tawaiiu (dopamine :
E 4
3,4-dihydroxyphenylethylamine) (H uesdeduvo udy ol IndHusasondinser (polyphenol

. 4 @
oxidase) Tunde sgndaunsernninlsdu
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NiH, .lm, '}'U?
r\-c,x—{- i decarboxylase L 117< ‘Hz.,, 2hydronyls q‘;I\ ]—C—szc‘
o COON HE
Tyreosine Tyramine Dopamine

DeSwardt UagAnE (1967) (813108 Weaver, 1974) 145180101 illendrofianisgn

~ =) =) L4 &
asilsznevuednvziianszuiums Inawes 1siwdu (polymerization) i ldasdsenou

HusdalilSumanns
HO, ™—CH [ © = L Pt O‘f‘:-‘——(‘.H-,
RN SN v roee \L ™
- Lyt P e ¢ A A &
HO SH2 o) O NE, ¢ 2 0T\
NI, 5 N
Daparmine Nopamine quinore 2-3-Dikydraindole-
{coloriesa) {veloriess) 5, h-gainone (red)
'leow
PA&':a’l‘.‘x:l | i O‘\»/T_IJ fast e o™ I
sgeneral ansorplion)®” R il :.'-‘1_C?~ HOTNE N
11 1 H
Indole-32, & quinone 5 5-Dinydrosxyindole
{purple] (coloricss)

wenInt Someya uazAny (2002) Tddnuaiiaunsfunavesesyszneufifiaua
flumsdmlfismoendindulundrenevaiiaferiu wudwna lauafidu (gallocatechin)
#efi Inseadresogilf 2.4 Wuasfinumnlundaeness (Musa cavendish) Fawulunlfonluy
ﬁ?mmﬁqaniﬂmﬁaﬂﬁ'w faz#u 158 Sadntu uox 206 Sndniu de 100 n3uvesimiin

o ' da o
whsmudwy Tashasatannalaenndeliauinlunsd il §dseesndwdunaniais

anaINLiondnY
LIS 8y I.I-li;ﬂt'l')
o 6 .01
g s TESEEN {:’ '”:\4. .
HO. " 9.0+ LY e
BRETE 7T H:'-T; ™ -’2‘- ‘»,& /— O]i
| i LK ] 2‘::_'_5____( 3 AL Ty]
SO N N s OH
o
VIS5 Ly ST ,9',,2,, :4 MS’. OH

OH =

51 2.4 : Taseadramaaiiveuna Taunfizu

flan : Someya, 2002
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32

3.3

16

uni 3

[ d ac
JagpiunsalmziEmInansy

ngau
14

1) rdaivhenugnssau 1 @nvasaldonden waude Lifimsgn)
1 4 ¥ 1 4

2) adwihanugnszau 8 (fnuuzifmieuazsuligaiiiinia)

1 4
3) ihffuthdudmiunea (anTedu winlasuitn Tefu $1fia Simdaaymsans)

gilnsel

1) DneinsegehniSeuyuia 400 addas

2) alnTaTrTniiines (Spectophotometer) WiBA cell
3.) dmf'muquqmﬂqﬁ (Water Bath)

4) WEouve

5) govuauiou (hot air oven)

6. fouauieu (Tray dry)

7) wieshguaimadmiunses

8) NENZEIMIUNON

L RETGEY

1) lefiauvanesed

2) nIaunaan (Gallic acid)

3.) Folin-Ciocalteu

4) TwReuasueiun (N2,CO,)

5) 1,1-diphenyl-2piarylhydarzyl (DPPH)
6) Tw@oumanludalnd (Na,8,0,)
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3.4 SunouuaLIEMINAReY
3.4.1 nsulsgundaeain Taoldgeuouiou
nssuTsmsudsgUndaonnlnelddovandeuuns l¥ndaeivhilawgnszdy 8
121935 fidaurlasnn3s e Tnonaen (2539) Rauamelugadl 3.1 naneufudaess
e lusendemseuudsiing 0,3,6,9, 12, 15, 18, 21 uaz24 ¥2 Tug nmiude
Fre619 5 ndu (Fetraute) TS sumsatann3ilude 3.43 asasai1d 13z
wfSinsmsilseney watusanvuanniiude 3.44 uazanuamnselumshae

94Yadersy DPPH M3t lude 3.4.5
¥ : o
ndeiAgn (augnszau 8)

onulasnsndulenfanandlveen

daun 1 l l daudi 2
Tiuseasazanela uttuemsazate ledeuma luda tid
(sodium metabisuifite) ANV 500

} 4
ppm 15116381 30 WA wdeziAatih

| |
L

indhgovaudeuiiqungil 65 O

Aulruuudeusu I ianuvualssana 1 o, nasnouLRs 18 42 Tug
' Y] & &
pUABIUNRIBUA (ANuFUYTZINM 30%) Tdanlsgane 24 43 Tas

a o d
wandusINdI0an

37 3.1 : nssuTEmendandominlaeldgouaniou

flan : Aautlasnnaet, 2539

96907
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3.4.2 mswlsgindreveanseuusuia

[
yar A o

nsudsnsudsgdndaeneanseuusuiiees 1935 Aidaudasnniifiseau Tas
Tnasdunzasinsel (2530) Fauaasluguil 3.2 naneuR Aot hluseni
ﬂizu'aunnuﬂsgﬂiui'?uﬁauﬁ (1), (2), (4), (6), (8) nmiudedaes s nu (A019UHe)
TwToumsafaendilude 343 msadaf ez ldSmszdmuSamsilseney
Twédtuenniamunan3ihude 344 UagAMUMLIS 0 UM HA 180 Yy ad o5y DPPH AN

3 lude 345

v
@ ndreirh (anugnazau 1)

;

P 2y 2 9
@) fHndreidisalfengangl 70 % dune 22 uil

daufi 1 Ui 2
3) hndenldunlenylden 3) 1ndaen lduidenuldenuazusluaisazae
b +
waz Iushnifiunar 1l Tefeuwen ludia Inld anududy 500 ppm

duan 19 Tue

; :

v

] b 4 '
@ yuihudu @nunundszne 2 @ sududu @nununlseunm 2 Sadwas) uylu
14
Hadwes) wazusluriuilume asazane Tm@eumon luda lWdidudu 500 ppm

15 W dunat 15 Wi
AN |

v

9
) azwar lngensuuazunsuiiuna 15 wii

'

4 ¥
@6 i'lineamnniniuviungamgi 170% Wuas 4w

P P
™ oundsTnsgovausouiigungl 60 o et 20 ud

v

(8) AAIWNDANTOULNULN

31 3.2 : nssuTEmandandeneanseuukuLg

fian : dautlosnnlngsduazasnel, 2539
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3.43 mawloumsafnnndetnaafusindeivh

Fe81619n820111%1 5 031 Kregreuts nualiazBuavintuiiunaufu
1eN1UBA 95% 100 Aaddns 1funa 3 uid Tasldinfesuanauiinasagega
ihdaunaud 181dudininensage 400 faddns uslusrnimingueungiii ss
permadoe Yadenszonuifnuiiuna 1 $2Tus Tasaunne 15 uid i 3%
nnthnhlinsesdaonszaunses wos 1 Tael9inTeansesqaaime uazdliuSinas
vosarsafalw ladiu 100 Taddas luviatadSurasdroeniven 95% dmiudiedn
adaeivhidumsmealuiiuseiwnesalutusenlaslfintessentinn (Soxhlet)

fowh llwSeuasana

4
3.44 ManseilSunvesnsseney IndHusavianue

v
ac o

nsdmaevilSumastszney Indiueanmunsz 1435 aaurlasndsa
51897 [ag Yieldirim nazane (2001 lasa1sdszasu Inddusaseinlgasudy
Folin-Ciocalteu I@a31lsg nauL%ﬁﬂff'auﬁl{ﬁuémﬂﬂﬁuuﬁaﬁmmmfmﬁu 730 W1 TUILAS
Wnsaunadauasdsznou ndiusamasgu

Tnlasresremsaniafi idainde 3.3.3 WSuias 1.0 finddes ldlurasananoudy
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nanlunsouuia

Amsganiuiasd 517w Tuwas

= oel
(#Ta) Yol aded 1 Aseit 2 aseit 3
control 0.560 0.560 0.560
0 1 0.251 0.248 0.261
2 0.243 0.239 0.234
control 0.560 0.560 0.560
3 1 0.293 0.292 0.302
2 0.320 0.319 0.312
control 0.560 0.560 0.560
6 1 0.354 0.354 0.354
2 0.339 0.360 0.354
control 0.560 0.560 0.560
9 1 0.333 0.339 0.341
2 0.368 0.364 0.348
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a v

FaTw9) re a%efi 1 RED REE
control 0.560 0.560 0.560

12 1 0.353 0.351 0.348
2 0.342 0.350 0.341

control 0.560 0.560 0.560

15 1 0.363 0371 0.362
2 0.379 0.389 0.380

control 0.560 " 0.560 0.560

18 1 0.354 0.343 0.345
2 0.340 0.354 0.339

control 0.587 0.587 0.587

21 1 0.360 0.361 0.345
2 0.356 0.356 0.356

control 0.587 0.587 0.587

24 1 0.379 0.385 0.376
2 0.368 0.361 0.363




v ] 14
M3 93 : msganduuash 730 i Tumes vesasaiadledund i hiznienszuau

[ 4
asulsgindreneansouuiuLsusi

ﬁ'aadngé’am‘iﬁﬁ L Ansganduues 517 uTuwns
MNTUABY finnesh > > >
nsutlsql asan 1 ) Avan3
control 0.857 0.857 0.857
ndaduBudu 1 0.152 0.166 0.170
2 0.209 0.170 0.304
control 0.857 0.857 0.857
myile 1 0.137 0.188 0.205
2 0.217 0.266 0.258
control 0.857 0.857 0.857
Mg 1 0.640 0.658 0.625
2 0.557 0.591 0.594
control 0.857 0.857 0.857
3N 1 0.802 0.771 0.764
2 0.805 0.797 0.784
control 0.857 0.857 . 0.857
5oL 1 0.791 0.806 0.822
2 0.819 0.804 0.791
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nndunou finnesh > > -
msusgy Asedn 1 Ased 2 Asen3
control 0.857 0.857 0.857
ndeAuG A 1 0.152 0.166 0.170
2 0.209 0.170 0.304
control 0.857 0.857 0.857
myite 1 0.137 0.188 0.205
2 0217 0.266 0.258
control 0.857 0.857 0.857
Mg 1P 0.526 0.558 0.605
2 0.565 0.546 0.575
control 0.857 0.857 0.857
N300 1 0.813 0.836 0.813
2 0.821 0.817 0.823
control 0.857 0.857 0.857
150U 1 0.842 0.804 0.817
2 0.861 0.850 0.857
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Armsgandvwasi 517w luwas a5 114 0322 uazansganiuudwesl)isemaugu
(control) ‘% 0.560

nnmssunanesdudniummnsalunsiaieeyyadass prpH luded 3.45.1

a _A517sample/A517conu'ol) x 100
(1-0.322/0.560) x 100

]

w218 varwanselumshaeeyyadedse DPPH

42.50

]

k4 1 4
auiuludredwmsadandinidiszniunssuiumsuysyndleanlingenrs
A a v 1J A v
azaelan Taemssuuisnguvgdl 65 sssusaiva Manmseuuredalaush 0 innedd 1

k4
-4 1 - A o
ﬂ'li’Jﬂﬂ'lﬂ'li?]ﬂﬂﬁuuﬁﬂﬂiﬂVl 1 %zﬁmmmmsn°lumimmﬂmguﬁ§ﬂ‘iz 42.50 %



56

wwFuiug Sanfunmws RadoTuil 3 ngadnou na2ss Hagtuedtmmeil sui6myj 13
a.a1and 1 wamand 1 wvasaandm sngamwuniuns 1 we 2544 §13 smsAnnszdudu
Sseudnuildi 6 vn s suunfiungiangemmumiues Lgamwununs U wea2s4s 1
msAnuSygninemansiydia @aamassunees) InTnsaNzgaamMAITINYAS daTiy

wia TuTedwszsound i mauvmsmansziis

wiermnnesiy Avaninsgaed Badieudl 7wgalmou w2526 Hlegiuegtninii 482-3
Y 13 0.5WBUNTT AR UGN LISAUMIET LATamwUHIUAS T Wa2544 daFemsfinun
szdviuiendnu i 6 nnTsdeuAumsen@el Rl vLNJaUNnUVTURT U W.A2548
i ansAnunlSygiinemansiigdia @eamnsunyas) Tnssmsausgaamnssunyns

gotiuma Tulobwsz seund udmamvsmanszaie





