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adrvvazgailidunarisiaan e sthaafin/asuidlaunnaislszney
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a1 lulamse uaglinraadSuavesnsasuiannaislssnetiszmeld 15U teanssed
HAZATADUY
2.4.2 Covert change 1un1sildauulasmas simemazduall. msnlaoundasssnan
) 3 H b 3 1 L2 ¥ Q/ v Q'
mavumelunsiiunalofidiwaludssnisnlaountlasvesd dapusiileduda ndu uaz
] 4 [ v
saveswandae manlasunlasitersuiis e 2-asdi e msnldsunasvesndashitlaes
A v Y
Iqnadu(prehavest changes) nazmisnlasunilasszudrenisgauessndaeda ( posthavest
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changes ) lumsildounilasvesndrsiddesganidu umslfsunlasiifayulyi
: y s 24 ;
miwauelundieveunss aruiveuilonaszinugeiuSoouazozglszua 26% 1ile
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81914 80 Tu ndsnmimdleniiszanasvasiiszianisnsundamarslszas 1wy
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Wil lunaszanauitesty 110 Ju nagsziansazauvsniaang Inauazdynlaa
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iseig 120 TuannsatiszialTunavesnsalunlfenuazhwife1d iislieng 110-120 3u

amsgdoats Tulamsariesonasmsle mlduTinautlaandelilinandmsazay
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tifovena M laudussa Tugmimnavudunansgaiunmiull sandasezuaunas
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aulrinldenuansenndininfinsevesndrsgndaasenvinduuiinda ludisiingsiinig
a . o o U4 s o &
nlAsunlaseganeannimandisdsnsaunsodunsiedats uaziwawedduld Fans
4' -1' = 43 o o 4’
nlasundasinavuliasi
2.4.2.1 msviele wandrsAveziisasinismoledr dedasmismaleecdses
4 & 4 4 o LAY o i
Mugeuazszgegailananfesugn nasnnudasimsmaloszanaindininiinande
t ar A =
qauda uddasinisuisloveswandrgerssziintsnldoundasliawaungiinas
4 L} o o o/ 3
anmadenduq wu quugigiseildsaninismelsvesmagetinuiunaldvuuns
a &
NYBIHAITIVUAIY
-y .3' = a (] Qs &
2422 5w wdulunn wsnurlienvenasiniintusgniziansz e
3 s 3 :4 A 3 94 a * o )
WHa Aaly vnunmsmshiuieduld udndwzgndessnnindumiudinain sasinig
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mgthaaaudndes devniuezaee Ny sutaz Jefiqaitonandagugn nage Nty
o :’ =) 2 ~ 3 = cg P
3a31N13A 0 19zARdRN wasnnhdagnALINaY USinaiawdumie lunaszilaounilas
A 9 ¥
1189 1NVLIUNISHABBEWAIBNY 1T Msalsiivedna nsgaiiwewtly uazniswiele
vouma 1iluduy
2.4.23 mflulawsa mslulemsavesndaelivasnduaaduizilszneudan
k4 )
amsududiulvg laslamirazauiszanmfesaz20-25 anfooaz1-2 tiendaognil
:‘ a .3’ a o - e’ = ] [
aafiniuiiudesas 1520 azlinmimasdesay 1-2 haafinulundegndiulng
T b 4
18un nglea sesaundlure Inauazglnsamudidy Tasnndragaeciiihnang Tnage
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aiminInadndesludadan Tosay 5248 vistihmaunaulAnanpisaaredveusi
& ~ = H
waglaa ¥lundroaueziiiediivaglad Jesaz 7-8 unzasadindeseons 1 1ilandaegn
1 4 I3 [ t 4 [
( Simmond ,1966) usnniinanasindsgadui-sinaimalundoezanas lesnn
¥ y ¥ o
afgldfihenalunsduanl AdindreudaziugilszneudrsmsermsuaresiialudFum
1 3 a =3 [} a : : . s
Muanawiuihudndes wu dFnanhaalundierivh adae'li ndaesinyauazndaonen
ney wunilTinudesas 22.1 , 18.41, 16.49 1az16.42 AW WL
2.4.2.4 msilszneuaglaa TRua 1eliwaglas wadu uaziwaglaa Huasd
° b4 g 9 a a o v P o~ o
mifiileveswauds nminlfsundasveslfunamsdinan suflunuu@eifudyves
s A A a a e A oA A 0l ~ ag A
aassAeionnAuezlilSuna 7-8 % iewagnoziitios 1% daumaauluilevesnasiiin

Ty -3 d' v T o P2 o L q. ¢
PnauduvazhinagnudazilSinaveanaduluynszeznsnlfsunilasvesnasziitios T
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i 0.5 %veniminraradSinadinanludieiuhiinanaiiy 4 shwesalSalunlden
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na Taodlondiogniitesziiuazeouding iesnnmalasuniasvesaisdszneumnaau
& \ _ . é . : 3 - :
(pectin -substance)¥4'181n Tws Tnmady ( protopectin) ¥9 inzarovih niasuidlumadud
¥ v .
azawi11d uaziinadenisiiuvesndas druasiszaemsaglanlunldenss hinaas
anudwszninnsgnussnandoudediela
Loy 2}' a1 A b'd A o o d
2.4.2.5 5mmnsa tleveswassiilSununsagegaiilenalndgnuieiidgn fewn
a o P 4 a d 1A A e P
szaalTuimasaasanaivdsniniinagmanyt vSnuinlfenvenasclilsuiunsadh
v 1 4 k4 .
nlasunlaathumvuRenduitevesanrmiBinsaifiusveuilenaduazegsznin 5.0-5.8
; : & do aa P Y 4
HAZHAGNBYITNIN 4.2-4.8 THeRaganSulsymuae swifSmamsaiisnsvilveile
wafnitl$ileomis uroAuziilSnavesniasenaidnuniige sesewnihvndauaz
a a A oA a s q ¢ 1a A P
Fasn enngnoziitlsimesnyaanaasinlRismanaagnge
3 b 4
2.4.2.6nuilu Mumsiusada Tundasauumuiivegluglfiazasit]dildine
a4 A A o A ° o
sarhauazina@imaiiendrmnaiatsannnisteniiy Wieseamsiemyosou loli Tn
a A A & A a 2 oa B
2 Ylusneensaa Tasarsdhinuveusulailinavusnsendan oz uiinyuluszos
¥ ]
preclimacteric uasoINITNITABEAARIaugMIANT 1o laddendravznszqu Itumutivdi
aaa o o~ :.:' P : =3 A ° ana a
Ugnsenueendioulueine naznlfoudiumsilsznaudiera smuilwdissinlgnseiy
nsanaz 145variesussldswmiiuasdsensulmanalvaiiSan a1 tionin | red w39
v [} 13 »
phorbaphene unuBiuiiainigis ot umanivnfiansenisuzi1deufadiitudves
] v ] t 4
tinnic acid iiiowa TgaunuiTuifdsusgluzili hiazaoiildsadinvesndremae'lyl
¥ v .4 ¥
(Von , 1950) luszasiifuingrvestiiendagizwi Jamiiinuinge aswunuiiuluiilendas
b 4 9
Navua waenniu 493 Aedesqaaninn TuTasnTudeniy 60 suds 25Tulasniude
o : L% d, o o o v - .
pfuvenihminiilendlsaa- Tasazdefudriihiarsaiuelan 19y anaFuea( salsinol)
[} * .z 1 Py
daulunldenndisszilszneudlrsunitiusanduite 3-5 v nazezliisuim IndAuea
b 4
TMMUAINNTING 21911 (John and Marchal ,1995)
2.4.2.7 1iiad (pigment ) Auldenvesnnaveziiifinivosnaslsfad ualsfiu uaz
[3 » i 4
nyuTnAaegsauiy Tasmsilfeundasdulienvesnde ihunsestis¥deszduaiugn
veandae 1ldsnndisszsuiidiviemdsnindeganlinimalegega(climacteric peak )
9
nldenduiinaelsWad ( chlorophyll ) 50 Tulasnsudensuveniminan usulndad
1 4
(Xanthophyll ) 5-7 Tulasnsudetimtinaa uazualsiusen( carotenoid) 1.3-3.5 Tulnsnsy

v o : o .é L4 ar : o Y -~
ABNIUYBIUIVUNARA (Palmer,1971) mﬁ)ﬂgﬂﬂiﬁlﬂﬂﬂisﬁﬁﬁﬂzﬂﬁ1ﬂﬂ')'ﬂ‘3?ﬂ]ﬁ minamies



10

J =4 a = d = : a aaa
ualsiuesadsing Winusinmsindaoiimsnlasunlasdveanlden wieununalgasn
= a o o : =g - Y a A n’: =) = |
Fuainlaouamsuniiuima Junimnugnuesndsmudvesldomilu 8 9u Funiidwil
Anldenndao ( Peel Color Index ) dwmsuludszmalne wannn2s4s) ladnuawiid

A 3y @ =
nlaonnatevieuneaaanagii 2.1
MIULITZAUMITNUBINGIY NAIINAAUIINALT

o A o A o =
szAun 1 Wden®ivd wauda lulimsqn

= a = = = < A a
ITAUN 2 xsmﬂanuﬂmnwmaaﬂgﬂumamum

v ]
"o

— a = = = = A d?‘ A A 1A A
52AUN 3 Suasudnnvelsendumasuwnnuy LRINNMUYININANTIHADY

b
T ryVyyY 3 . aa
?ﬂ?TTT?Y? hf

nas

U 21 msmisszAumsgnueendie
MN: WwRINA, 2545
d’ e ' v Y o 2 v g b4 @ A
wenviniimsulasunaslugieszninmsgnuesndlonasninmiaiendlsgnaauinal el

nmsldounasdanaroedis 1 manldownlasveslulasnuy wuhvuzinagnez il

s = ¥ o [ ¥ ~ = & 1 Y o ¥ ¢ v [%
wnansiiluenarshanulidmsumsldnuienisfinwwingu leygalmhlulduselesiaunism

Lidnsdilagiadu dnvievnuiilvidaulasient wagdasdnadadudvesenasynasaninisialuly
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msnlaountlasestiFing lulasinuinmin Tuwagneglusenino.s-1.5% dludiunun
Tuvaznagn hifinadenisnldsunlasningudy vashnagnezegsznin 0.2-0.5%

¥ v v ]
minlu nazesszmei indulusnzragn andinuldus amilseneueames ludu
2.5 auynﬁzﬁz (free radical ) %38 ROS ( Reactive oxygen species )

aqgaﬂ“ﬁsz( free radical ) 158 ROS ( Reactive oxygen species ) ﬁaimaqaﬂ?a
ad Acda d v 4 v -~ 2 A 3. 10 A A
Branaseuniaiinasaug laamelsgsettionuazlioigaullszanm 1 58 10°-10 U 29
fadniluluannadi bidosuaziedldansfialfasonil Tasansonsieiadae
¥
Electron Spin Resonancé ( ESR-).TminfansessousiiaimiludinelfinalfiSegn iy
o v a P . \ . °
AVINVIOYUABATY ( free radical 139 ROS H#dil Superoxide anion radical O )
L o ®
Hydroxyl radical HO , (Peroxide radical  ROO , Peroxyl radical LOQO ; Hydrogen-
®
peroxide H,0, , Ozone .~ O, , “Singlet -oxygen 10, -, ‘Hydrogen ‘radical H ,Methyl-
[ ]
radical CH ,
2.5.1 ¥ilavsseyyadasyannsonis ldedndion fs
reS A a 3 3 P ~ R
2.5.1.1 syyasaszfifavuluswnie Fuilunainonnsguanmsumueddiues
3 WMBIBY
2.5.1.2 BYYABATEVINNIGUBNI WAY
o 4’ : =t & ar
(1. ymsaawensnnuuaiise nag 125w
(2.) msé’maumﬁa“lximmmmq( autoimmune | diseses )nﬁiu%é’ﬂmu
d o .d
JUAReR T3AINIM
(3.) 54
‘; 3 o~y T o 1] 3 o ‘;
(4.) Aunedeuiiluuafiy U aTuide uazwiteinaiesoud afuyws
CRCIN
(5.) MIBBAMAINIBI1YN INN
Q ~— =y 3
Tagnannismaunlisyyadaszuaz ROS 1Aty Tag
138N 151898 19ANIAT ( symmetric separation )
o L J
XX — X+ X
BYYDATZDU 9

X-HR —  HX+R

Fosaryaaaigma T Tadmainun
Anvhuna TuTadnszaeund a1an3zaly
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3 v \ oy 3 z -~ A\
VINNNEIN AT 1O YYAB AT NS NIUNMIDINATTUIUNITININUBT FUUBIT 1IN IBIDY
d& = (] -~ 4 v ~ d'
uazlupmzhnadnd wu nizweslsa nSeanzisumoiadendis vanyTasnneh
o ~ T v ~ ~ A 43 o : o 4 A
AntlnAvzdenaldsumainansazauves syyadasiiunniu  aniusudunsuniedes
k4
wmnrilesiunis TaudmenneyyadaszmaniugesmmudlestumsTauhmenineyya
| 4
BATTINANIYU (WIANE , 2546 )
v ) q' ¥ o o/ = 4' o o oy A
sumelina Infigunsadlesdudaessinduasioveseyyadassidiny 235 fe (1)
5t 9
na lnA15 U DNA (DNA repair) n13@a DNA aaufinalndtiuesn’ly uazaisad
g ; ? . 3 A npld
@18 DNA Mlndtunnunuiiuag ) msidasievassnduauy Funaldnsinaelunas
b4
0 @ ~ o v o @
Mousnime Aennmaslszmuemadnhl msueuAsenduausviiiudidanisiu
= v 3 y i o ° v “ ¥ P
ayyadaszmaniy_Asumiussidniaiede DNA nindeamsszinaimamuinlszsin
o A sld'd a? - o 4 @ ‘: oy o
u3 lnniiwdn salifliasueureendiauy sxilulsauzSalesnn asueureenduaus
i Iaiiud annseaanisbamsamenugiasaninauielfale indns, 2547)
L) =1 ~ ~ a 4 a ¢ A dy o I'4 o
ugeds IsiaafivnnsiisyyasassfhnntuniMmszuiteuasenduaimazianis 14 oy
a A v . . & | v ' v I8 dAda a d
INATN1IZNFoATT oxidative stress YUNIFIIZAINAAIN ABIYARAINTIA ( NINNE 2546 )
o - A A s .
An1I29onFHANNTIATY (oxidative | stress) AB AAMIENIMe LA saAIuguUaL
flesiuSumvesesyyasasz Weglusydvilnan hihisuniedssemels Tnseyyadase
A 1o 2s 4 Y o gaaa W P 3 ' v a
TRl e whlgn AU a13 3 Tnanaa 9018 11519070 151 M151HAe
o o o o =S = aa s o s
sendiaduve luliu . miiTulamsa , Tusdutiagnsatianddn prsadaiuse Taauauany
Tos@u funavilMida inactivation wesTalsAu Mudi uagwiieyyaddszaeimifaan1ie
manonanmlulsaddgunTsaldug vady, Tsawaty, Tviiugaduluiduiden,
ludosniary, Aenszon 1Wudu (Gao uaz Wa3, 2542)
msihme Tumgafiiudinnanisfaveseyyadasy uduna lnasinueesszuy
s a i, o A2 & A o ’
neuAvsnFuauRndrgna lnnin Fujumsiinaunewosy lmivie lif 18
b 4 »
msueudvenduaunnwulusumeonazdaiiueu ledldus
Superoxide dismutase ( SOD ) , Catalase (CAT ) , Glutathione peroxidase ( GPX )
Glutathione reductase ( GR ) , Glutathione S-transferaase ( GST)
1 4
daumsueudsenduauniny lusumeoud hisathueu lmildun
Glutathione , Haptogobin , Hemopexin , Lipoic acid , Uric acid , Ceruloplasmin ,

Bilirubin , Cysteine , Albumin , Transferrin
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d a o v o ° S o a a o an
mmﬂ‘uaaﬂﬂmmu‘nma1ﬁﬂ:ﬂ1ﬁ1ﬂaugnﬂﬁs Zjﬂﬂfni MWnuBYYadaI aﬂmsmﬂ‘ﬂgﬂi i}

: 9 o 3 a oo ' a J
W Yadsdunsedudimsinalnsogn e (nsing, 2546 )
2.6 auliAvRINIUBHABRNTUAMY (antioxidant )

1’4 a o - A o 9 A @ A e 3 a o A s a
msdmesndiadu As aisihimimasdunSedudimanaljnsereendady lun
v ¥
wuesdsasiawisaduiwazaluguilessueyyadass lild ldaszdumsinadgnse
88NFIATY ( Gordon ,1990)
¥ a o = P a ) - o ~ a aaa
MIAussndFaty vanend a1l lulsuudsansusabasnawnsanaljnse
= QU é s : ) H £ AN o~y L4 & J o
apndiatu FeannsedudmSemizaumiisalfignsewendiadu lufiadu (3iiv, 2545)
™ 4’ o o I o s dy.s
msnsaiumsiisuAe AFHAUNTIING 1nD1ITINIUAYI AB
1. 19ABBAFIIU (ROS)
2. MIANARADNDATE

3. fdalany lessu

andusendiasunnulusssunduislddin 41lsziom fe
i g J \d 1 - o

1. oulnifindavuiusienis ldun guleseanladdainaa siavan ngalslewnles
pONFAT HAZINN IS o TUAMNT (methionine reductase) 11ud1
2. Ialiudueendatu 1aun) Imiiud lud syAs 51 drndes 91 uezdaiiug lu
il Anee Wudy

\ ] aa o o ~ (4
3. usnq 1wy Fodiow uazdengdiduTaurdaaes ( co-factors) vo et lniduseniadu
4. a13ngnuAdl ( phytochemicals) iHumsiafisinAenlilsiandutazsems wu uals
(carotene) 1ﬁiﬂﬁ‘u(lycopene) i isWa (xanthophyl) UNUU(tennin) tazHa 1l
uoeA (flavonoid) 1iludu (lua3 qnised uazaug, 2543)
wanmis lumsmiaanuaunseduljnsoeendiadu

?

wanmsmiaanumuselunafiuddweyyadaszvesaisusudsenduaus diu

' o 15 s o P & A 3 ~ J ]
Ingii Tasedeondnnisdsgiii 2.2 iuRedunsnsziiumsadeyyadassyuudeu ndr

[ 4 b 4 .

SuAumsneudsenduaunas il sxmiuiinasistameyyaiimfendsninialjnsen
& o t: o P \] 3 \ 3 P 1 o o o L) -
Fanannitiannsom lllFdedamanvarsiusgiumsifenyiiavesdanuiineyyadass

HaZFUAYBIAINTIVIRBYYABEIY (WINE , 2546)
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Prymno Chemicd
Chomxni . Fe' L0 . Astaxsdetion
Rerwtomeal - Xantnane ewrdnon Mycisnemes

Breeint oL ragupisten

o T . .
p‘ T PENTI VIR T R A I TS AR08 e AT TRl o ety

* b4
7f 2.2 wdnonrasE W oYesT I UBUABENTNAN IunmTuda
ARy

fisn: _ WINND | 2546

2.7 asilszneuiuen (Bravo, 1998)
+ < 7 - A . . ., 4
msibensuueg (phenolic compounds) L‘l‘]uﬂ’lﬂuﬂqu secondary metabolite N§N
£ A o a a ¥ A ' o w &
afreiuieds: Tosllunsznaunisiefgdnln waznisvewnuuosiivudecyila daiu
suvuvesasszneufuese. ludndarriadlinauuanatesiusen iyl udsgivumuig
asdszneviusaninsmlasseduivouidanndl 8,000 siie Awdnguiitlasead
1] 1 ¥ 3 o < ] Add = r
oted1y 19U n3aAuedn (phenolic ' acids) T sudenguiniiTassadreilulndwes wu
- b, n!y =l - or <
unuilu (tenning)  Ipssadrfiugmvesanysenoviuantzinasinms saudves Tumana
: Q’l \d -3 o v - : “
Wmadsud 1 Imagadiulddunyleasenda (OH-group)® Iagiitaialulanasfiss
»
o [+ . . = . . 3
(monosaccharides) 111%1a I3tanag (disaccharides) vie'lod InuwAa1lsA (oligosaccharides) A
e a d Py s '
18 uaimasidainuuniigaluluanavesarsilsznevuen Ao nglad (glucose) dau
: a 4 d )
Waaviaduiiny 1dun nuwanlae (galactose) u3nTue (thamnose) 1ar15d (xylose) 957
=% @ : ¥ J | = . -
1159 (arabinosc) HazeyRufuesimiamaril u nsangIalsiin (glucoronic acid) nsam
= A ;u A ar  ar L
wangI51n (galacturonic  acid) Uazduq wsnINddinyIte19ln1IsINAINUIERIN
asiszneuiusaduasilszneufueadisfuemiearsszneufusadumsiszney
A 1 I'4 aa o -] ) .
U U NTARTUBNYEN (carboxylic acids) ﬂmau'mt‘f (organic acids) 9¥MU (amines)

waz lusfudndae
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wsdsznevilueanini minluanad Feamisonu 14 Taewa Tuluazs
awdigy Uszneudie HAuen (phenols,C.) nIATUBAN (phenolic acids, C-C,) WiiaIn
INTUBYA (phenylpropanoids, C,-C,) uazWa1l3ussd (flavonoids) Aavg19vesiuen 1dud
phenol , cresol , thymol , resocinol , orcinol tazduq Feermsanwu'1dwaly uefignimld
idhuinfeans 59us hydroquinone  UAYOYWUF (13U arbutine AT sesamol) HAE
phloroglucinol A3y dm3udretevensailuedn 18un gallic acid, vanillic acid, syringic
acid , p-hydroxybenzoic  acid  MazdafledvesnsaWuafin (1¥U vanillin , p-

2 & > &
hydroxybenzaldehyde syringaldehyde) Feaunsony1dnaluuRrdudugaanisy

: z L7\ ¢4
3N 2.3 Taseadisiiug muazntsssydumisnriueves Aoy
TuTumnadarlaness
A ¢ Brovo -, 1998

2.8 gaentansdumshiuseadiatuvesaisisenaiuea

auanian 1dsuamaulsesiunnluiligiuvesdsssnoviiues Ao madlums
dusendiadiu (antioxidants) insmsdTUnITIAORY] (antimutagens) Fafasneyya
33y (free  radical)) wazndsldmsissnetfuealunistiesrulsndisg Taaaws
e lawnaden uasueide Jnsmsdsznesfiventedmihiidisaeyyadaszuas loseu
veaTanziannsoisansifel§Asenandnduvesiuiunas luanaduq d1unsifezaes
s Tasinundoyyadasvesnsands Slfisewe’lali
ROO * +PPH —> ROOH + PP *
RO* +PPH — ROH + PP*
iemsilszneviusaldozasulalasuudeyyadaszliudr ayyadaszues
astsznevTiusassdoudiiiadiosnm Sufufaliinisnsulungadudely Gald

* : o~ = o o o/ o A
niniueyyedaszvesmIssneuiiusauriladasannsnsindaiueyyadassauldsn
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k4
& Toihldasdszneviiusamaniuawisoaad e yyadassadldte 2 1 &

150190 1T (Bravo, 1998)
ROO* + PP * —> ROOPP

RO* PP+ —> ROPP
? ~ ar Pt o J t ar
uasauselunsflumsdneendinduresasiszneuiiueadsiusgfuszuudo
v o A = = wa as (- ﬂ o = 44
geiunisAnymisilSoufivuguantddnaniduudesszyswanduavesszuuln
Farou Tavanizednssdumasniibudmusvesszuy (Frankel , 1999) uanuniida
’ Ao 8 Yy ¥ a a ] [ 4
wua luazhiimisdsyneufusanasmmdudugs fevgs uaziiindnsgdaoiu
aslsenevflusnenendudasiduveinszuiuniseangaiuonsld (Bravo, 1998)
d 1 rey = QU ; 2
mstlsznevTiueaiigamuiiigueusaliuasdmeendiaduiv awnawy1dludau
] ’ o ¥, o o as o
A199 veeRs i waa (ldun dundes 01899 et Taafa 410 uaze) wa
t ] ° ’ A ' ) 4
(lun oyu du winlnudruazledw) tu (1ud 1 uaznSeanaaie) uazdmdue
\ o o A L] é el Qran
(ldun et uagianel) (Amiotetal., 1997) nazvislumsiszneudueadsliguaua
a L w s Y0 o v a [} A 2]
Lﬂumséhuaaﬂmﬁwmﬂuﬁfﬁmnuﬁaguﬁq Ao Aandud damasdsenauiueadug
ﬁ1ﬁ'a‘lé'§’ummau°lﬁlad1qmﬂ f® flavonoids (hlﬁufi flavones , flavonols , isoflavones ,
catechins , flavonones (8% chalcones) 8% cinnamic acid derivatives ("lé’uﬁ caffeic acid ,
. . . ) A = > . . . .
ferulic acid , chalorgenic -acid Lagaus) lAUFTIWITONLNS flavonoids LAY cinnamic acid
derivatives 18 hufleunndauvesiie ndvziinwuandndueenliludvessyilauas
& o {
PWSnadsoragihiiunualiby1ddenined 2.4 (eratt 1992)

M3 2.2 yauszdTuavesastlszneuiiusaludiugrsn vesiy

gauresnyrtataslsu e sasyszneniuen

#o Cinnamic acidsS catechins ¥’ leucoanthocyanins (flavan3,4-diols) > flavonols
1 Flavonols & cinnamic acids> catechins & leucoanthocyanins

Lﬁ'ﬁ)hlfl’ Catechins & leucoanthocyanins > flavonols > cinnamic acids

wden'ly mﬁaﬂuﬁa"lﬁuﬁﬂzﬁﬂ?mmqanfh

30 :  Pratt , 1992
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2.9 anunvednsilszneuduealumailuasdivesndiaru

o 9 = (4 -3 4 o
amunsiavesmslszneuiuealumaiiuasdueendinduszyuegiviles
v b 4
msulasuntlasTassadevesTumgamsilseneuiuen Asesnaelilii Ae
1. annuiunsase (pH)
2. gungl
3. parg
o 4
4. rou'land
Qo .74 é
5. My Tuanaduq
11189910 OH-group IunAnzAMINYIIMTssnouRuoaliuntmasguauliAves
= Qr Qo : $ v A\ é
madumsdeenfiady sniunsasunasmanumiunsasedseziing 1% OH-group
~ d’ Pl 13 =S ] U= 9% o o
wansasundas Saiesiinadanuiavesmsiduadiussasiaruvedmistsznevil
UBAMBIFUIABINY (Jackman and Smith, 1996)
gaungligelusswivnsulsglezlinasiimsdseneufluenluagaiing szine
é 13
anaidiule 1§ luvusdmluses suiluaisilsznenWusani Iaseadumy C6-C3-C6
Taelidnuazlinumau 3 19den gifanTsuAnYe 91y C uazaaivalnall Tae
»y s A = o A v &
aunu B aznfdsuilunsanisusn®@an nazasunan A smldouiiunisvendoand laa
9
ANMAEIRY (Jackman and Smith, 1996) mazszive lindsunulewr (Kim and Pratt, 1992)
2 A 4 i ar $
uasuaaudailasaniansenisaatssinsemsitasundasTassadrsves
ailszneuiuen, 19U OH-group RetiBuANiMIed 5 TuTuagave e Inlseiives
& ) o é d’ [ ﬂ @ . ﬁ
awnsaisesnaa Dasnisamednile launauas uensniuasiaadulluiledesel
- v A 22 ok
wamsaaisauiiasninalmsauliinas W1uR28 (Jackman. and Smith, 1996)
A v’ i é
Tuanmftidulad polyphenoloxidase——ogaraaziiunisissnisnldounlasves
~y _y 13 T Qr L o T ) L ar
anlsznevfusansiialiinaldizwu udsasusuljnsonzuandrsdusenhil 1wy Fu
et al. (1992) W31 polyphenoloxidase WINISDITINTINAUYNToIBBNFIATUYBI(-)-
epicatechin Taanan (+)-catechin
msilszasufueaaunsamanissauddnluanadug wu Tusdu Induwanilsd
samoesanazueuin lnniiuldie uazdfisoenszihmuvaunsedunduldnie hild
3 3 (X% ar ot - a aan . PN - o
wu yusgniuiledoang luvazifmlfiser 15u sendivu Tessulan: wulsinaznsa

P Y ° ~ 3 : Aaaa v o
dludu Feszdudimsiliidamanfouniosougavenlfse wu iildasilsznenly

56988
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amzaugaIIdItuLazanasneuLsnesnyt nieMaiuss Iaduawisandudueis i
Q Qo 3 s ar * J ¥
mlhlgRsnluannsofunduld (Haslam et al, 1992) min Usingmisshnariiinahinig
P o
aislsznevfusalintsalasuulasvesiassadwly wiimsdizneuRusagydu

autia Tunsiduasaneondiadu 118

2.10 msanalnsmeendathilundae

wissnnnfrnfufisinuluvafoussilszuufiamisofosfudaessin
ponFiafiloasn Fellaungiemiasuaaiisuasfigungige Taonisndassdiu
UfAsureendiadu WlSinauinundiviiesmlszneuveslaniiu ( dopamine) dedi
Tnssardredoguit 24 WelulBenuasulohilsinageisutalamiulundaonen (Musa
cavendish) apgaiineuiesySum gty Tavlsuiusgiiss#u 80:560 1az 2.5-
10 fiadniude 100 nfu vesnldenkazitentruadiay Tﬁum‘ummﬂdwfﬁmﬂzﬁmmq
wn ludnfiunngeii fiszduaawgnang 4 Y imnsausapein ( ascorbicacid) 92
AsfiSaTa: 10 SaBn3u sie 100 A3y Feluifleiazalden ualsfis ( carotenes) uay InlaW
senzmumnlunlfsnunemuteshnilenday §oiufnunminnsgmesendnduiiaves
ndautaiiurainen Tawii_ Fananimsdiinlifsuesadadiusn tuwa liwiai
Taw fnpamlumsdnnliSeeendintursslamiiudng: diewe (BHA) , Thex#l (BHT),
Wa1lauesd ; ngalsTou  uafivu , unalouafidu tnaian - (gallocatechin gallic ) 4z

R = “ L4
npueaAslia INYTy AU ( Kanazawa and Sakakibara, 2000)

H H,
HO c c NH,
\c/ %:.c/ \c/
(l:l AH -
_z
HO/ \ﬁ/

§i 2.4 Tassadreomuaiivesloaniiiu

%1 : www.aw-bc.com/mathews/ ch21/dopamine.htm
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uennnil Someya Hazamz (2002) ldd@nuniSuanazsiiavesassenevitiantiaiiu
9 oo o [ L = ar \ = a:;

anduilfiioeendinsulundrovensiiadoriu wodwaalasmmudumsimuuniy
é g 3 v 4 o o S ar o o Qs r

nlsnndresamuludlSinamgeniluilendas Tuszdu 158 iadinsy uaz 29.6 indnsu e
¥

o ] 4 o Qs A - QN 2
100 niuventhmiinudsmdidy Tasfimsadasinilienndreliautalunisdmlgnsn

v b 4
sandatuNAn s anaINiiendie

6 FwOM
8 [R5t [AhSR T N
HO 9 .0 |:’ x:..i-.li. N
e | ' e ol
i f:'-!-:« P P38
ol — X BN 7 NI~
i 5. l”,( 3 e OM
OH

3R 2.5 Jassadnnmiveana Taundnidy

4

N Somiya ; 2002
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3.1 9@
¥ ] b 4
afoii, ndaenew , ndaslinazndroinyn N wgnszan 1 uaz 5 ¥evn

anav gl wan1anseie NTUNNINIUAS

3.2 gilnal
1. meaigaanaind miunses
2. nFesuanainuniilan ( Blender)
3. ouanFou ( hot air oven )
4, e)'nﬁmmﬂuqm‘ngﬁ ( Water Bath )
5. Hot plate
6. anlnTalw aiines (Spectrophotometer) Wieu cell
7. A3 eaug (Vertex)

8. NIYATHNS 84 Whatman 1195 1

3.3 msndl
1. 1857108 95 %
2.Na,CO,
3. Folin-Ciocaltcu
4. psaunann
5. 1,1-diphenyl-2-picrylhydrazyl ( DPPH )
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3.4 Yumenuaziznimeanna
3.4.1 manIoumsasaenaldenuazijendas
hdrednnfismoRuia q “v‘iszﬁnmmtha 2 53R AR 5SAY | UAZITAY 5
witefunm 10w dfeBiddu udnihiendiundenuaziifesenaodaduiauaz
dalmeiely Feredrnldenndaonseriondan fedwaz 1005y @Aues1en 95%
100 fadans udnhll valfacdeadionsesanauiinnuiige 3 wiidmiuidiendan
waz 4 uidmsunldenndae dwdediivaudlaluiinnesTagiwnszanunian 'l
‘lﬁ'm1u§'au"luémf1mnﬂuqmngﬁ figargll 80 pemwaifen a1 421w Tasau
Ana 10w densudmupnaudmns itdufieungines anhnithnsesdaeyy
a3 19n32A N T8 whatman 193 1 RS ulSananii 100 faddasdioesuea iy
Fredwiiada ¥ liadn feamgitssanu 4 ssusnidon
342 mimnemiSnamsisenoulnaTihoananin ( total polyphenols)
msdpswilSinmmsdsenen Tnaiearvma 4359500 m Tae Yieldirim 103
ane (2001) TasRasalsznenTwatheanilfise iy Folin-Ciocalteu wasAaamiiniud
nﬁﬂi‘fuiﬂmammsganﬁmmﬁmmﬂnm‘iu 730 wiluivas 19nsaunann ( Gallic acid)
dumsilszaenIndHueainassiu
3.42.0 MansEmINiNAsINYB N IAUNAR
NSRS ONATSEAIONIATFIUVBINTALURDARAINITNTY 400 TnTnsndy
findaas Tasavansaunadn 0,02 sy Mohindy sdaililSinasdatninanluneia
Wsums il so iladnas ﬂ1ﬂﬁ"uﬁnﬂﬂmsazawumsgmﬁan'ch’a‘lﬁ'ﬂaaamaawmﬁ 15
finfans waeans 0,005, 0.155020, 0.25, 0.30 1Az 0.35 Fadnas iuAninduld
nasslundazvaeaiiu. 1odandns
YMaeANARBIIHUANIANMIALME Folin-Ciocalten Maaaaz 0.5 Taddas waul
WhiudImieSesnans ( vortex mixer) Aehe Higumgiives 5wl sndhudumsazas
Na,CO, AUty 10% 1sias 2 lndaas wauldidiu g«ﬁaﬁ%ﬁqmngﬁﬁm 10 W
i lilfamnsganfunasiinomemaiu 730 nTumes Sounsamiduiuissniem

nisganfunasnulfinunsasnadadululasnsu

Wosaryantizina Tuladmsinuas
anfuma Ty Tadnszeemndi mansely
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3.4.22 mimnziiSnamsszeevivdifueaninualuieiwmsanacintie

ndrauazldenndas

nlamishanalduSuies 04 Gadaas Tadvosananesuuia 15 Uaddasay
1 [ v
1Y 9.6 Uanans 1AZAIIOLAI8 Folin-Ciocalteu 0.5 Hadnasnaulmidinudiomios

¥ 9 [] »
ey dsia Biguugilides 5wl simiuAuasazats Na,Co, anmududu 10% Ysuas
¥ (3 I
2 findaas wau iy dsne Bngaingiivies 10w il iadimsgandunasniaiiuem
[ b4 [
adu 730 w1 Tuwas Tasldihnduunuaisadadmsy blank
3.4.23 Madwavinnumanselunisiiaizeyyadass DPPH
¥
Ml edaniansduljnsoresnFiaduvesmsaianinnfennaziiie
J L. -
nA1092 1975 DPPH assay (Murakami ef al.; 2004) 355920100N15ARAINAT WA INITOUBY
¥

aredNmIaia lua1s dussmsINABYYAB ALY 1,1-diphenyl-2piarylhydarzyl #5359 DPPH
4§ ~ P o ¥V Sl v -} P 9 :
Fuflusyyadasenilfasazarwiifviwaz amisaganfuuas 189 517 uilwwas i
9 s ? A = Qs : a = o ? =) o Vet v
frmsaiedwlignd lumsdudenisifasyyadaszveeaisasnain 14a 129l ddu919a9
N

oy a ¢ o @ » a o

Iamsanneiminetnlaasanadieods - 0.07 Uoaaas aslunasananes
@uesuen 40% IS umssauily 54 iodaas Tladisazais DPPH anuddu 0.8
mM (% DPPH 0.007 n3% azatelueniuen 95% 20 iiaaans ) U5uias 0.6 addasasly

y 9 . g . .
s IidduasisBngainglines. 30 ui Sivlidamnisgandunas Anawenadu 517
wiluwas wauassulfnsomiugu Taslilaesuea 95 % imudledwmsana Auin
' sd o A ) g
anlesidudnraiselumsAnieyyasasy DPPH awaunsAs il

% AN ARy aBasE DPPH =( 15.A 2 ) x 100

A

‘control

A sample = AINIgARAULGIYRILRNTBIvRIAIRE AT ANA

A control = fIMIgAnIuNANVBLIfRs eI
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¥ Ed
Tashdedadazsiimnanadisesuen 95% sniudinsiziilsu Indfusadinue
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v o ¥
mann 4.1 WesiFusaauFunazilSuumsisznsuIndtusaninualudeinilien

A’ o o - as
uaznuﬂﬂﬁwwuﬁmeq NITAUANUYN 1 1AL 5

#9819 fy | nlesisudmudy | WSinmmsiszneuTwituearmun
A Fanua UaANTN/100n5Y | WAdAI/10005Y
qn fegnitlen LI N
L 1 67.57 £ 0.79 183.93+ 1.51 567.11+ 4.64
nldenndacirh 1 87.81-+-0.29 250.63 £5.39 2056.87 + 43.74
iiendaonith 5 68.07\ + 0.80 54112 25.38 169.48 + 16.84
wiienndamirh 5 72.64 + 240 35133 + 1138 1284.31+ 5.05
iiiendovou i 70.99 +2.07 57.85+4.94 199.39 + 17.03
nlasnndianeu 1 86.63 + 0.20 977.83  1.59 3656.24 + 11.89
iiendave 5 76:11 % 026 54.09 +0.35 226.46 + 1.48
nldsnndnevsa 5 8257 % 0.13 40729+ 7.89 2336.20 + 45.23
iendne'ly 1 6731 £ 025 118.00 £ 0.39 360.99+ 1.20
nfenndanly 1 83.21 + 0.19 90.99 + 3.51 2504.26 + 18.76
iendael 5 70.01 + .0.09 420.49 +3.15 303.43 £ 11.72
nlfenndao’ly 5 76.23 +.0.04 39834+ 1.24 1676.11 = 5.21
uﬁanﬁmﬁnqn 1 69.29 + 0.40 71.99 + 2.08 234.44 + 6.76
nlfenndaevinyn 1 8530 £ 0.83 225.2946.59 1532.29 + 44.80
uﬁ'anﬁwﬁnqn 5 71.80 + 0.06 39.994 111 141.82 £ 3.93
nldenndqevinyn 5 80.52.% 0.80 263.67 + 0.86 1456.08 + 4.39
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iiendainh 5 0.1926 +-0.00 3,02 20,11
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o ot 4 a
NufarszAuANgn 1 1ag 5

AIBIN sAumamgn | anwamnselums@ueyyadass (%)

iendhmith 1 94.51 £ 0.29
nldenndaeih 1 90.96 + 2.71
ifiendaonith 5 16.33 + 4.59
nldenndamirh 5 64.99 + 0.01
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nlienndrovey i 87.47 + 0.43
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nlienndevnln 5 36.474°5.81
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