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AnwauTAnangnuaiinie Wy eudinsitueyyadasy MylaszimUTinumsUsyneul
uednuazansuszneuralauoeiiaue arsadanenuiifiauiinsimeyyedaszgunnfioans
afveuanudenwaiiaan (Garcinia mangostana) uagkasg e (Phytianthus emblica) o8
A1 ECsy Wiy 440.73 Uag 453,50 lulasniumesansaianeliadniuves DPPH (2,2-diphenyl-1-
picrylhydrazyl) anudsiu uagilmantasnsalunisimduintu 2,99 uaz 3.51 fadluaveunan
wiasaransuvasansane vasnadeulnes ferric reducing antioxidant power (FRAP) d3uans
afmneruandnuazsaliffiautinsdueyyadassiddeutisgafoarsaiameuainidiada
(Nelumbo nucifera) sy (Zanthoxylum limonella) A (Acanthopanax trifoliatum)
KawEsaLEuN Y (Carissa carandas) raweUiiaiudles (Chnysophyllum cainito) Wioluna
Yo (Annona squamosa) widadnas (Oryza sativa)fuiaun (Centella asiatica) buwdsiing
(Ginkgo biloba) g (Tiliacora triandra) \islunandnesinih (Musa sapientum) uaziieluna
nanalely (Musa acuminata) §i81 ECs, 1WA 1,340.86 14 7,690.25 lulasnuvedasainee
fladnsuved DPPH waxiiminuanansatunsimawiniu 1.19 fis 0.19 adluavesmaniosase
nfuvesansatn  warlunisiiasisimuSinaesussneviineanianaasatnneuainaa
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msafa) setaunie asdfanerusimuisnnaionn waauzieiv wazsuudy adiuiun
ensuszneuiiuedniianunAsudiegs (397.36, 190.52 uas 149.86 fiadnfuvensaunadndensu
Yasansain mud L) v fiansaiaveuanUenmatianiians Usznaurailiussdisaniin
flan (351.60 Tadnfuvesruniusoniuvesssalin) sowmunfemsatiaveunnudousiyiy
uwazduwly Jaiviinumsuszneurialiuesnreud g (135.36 uaz 113.25 fadniuvesnm
Susonfuvesansana muddu) uenanisildimsieseimuiinuansuszneunedueaalss
fnusenisdessnunsauazieules luasaiaainfianaun arvafnfiduiinuaslsenouned
weranlsdvmusienatesmeniauazieulniiinasnniigaldun ansafaneruanivdenualionn
(188.62 fiadnfuranuvesansania) se4atnfe Wiveuwaslng (Allium oschaninii) Haugvaen
(Elaeagnus latifolia) Welunaduuzsa (Ananas comosus) inta isfudeiilen (jpomoea
batatas) winds Faufuns Ty (Helianthus  tuberosus) \ilelurandasld \ielunaaay
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USinmasansusznaunsdueaailsriinusenisgessensanazieulesdreudaunn (168.69,
15551, 155.23, 147.49, 137.13, 136.91, 130.13, 129.22, 127.76, 12591 uay 124.85 faansy
sonfumesansatin muay) fufuiddfadenansarametuanidiath wiadhosh Weluwandae
19 dielunandredri wasiislunaduuesaiifiauifnisiueyyedastldfuazilansusznouned
wapalsdfinudenistosfmensawaziouluireuthann inAnwnasanisiadguaznisudnlefise
TrondwdiouuaiiSelnslulefin (Lactobacillus acidophilus TISTR 1034, L. bulgaricus TISTR
451 waz Streptococcus thermophilus BCC 5366) nmsiiuansanaveivaindiatiaduledisad
savilruuaiisTnsluledniusuauldinniign Srunuesdifiadu 224 log CFU sian3u)
wirnmasnidunan 24 Hlus lusagiinsivansatanevannudadn delunandels
wariiolunadulzsntinavilruuafiensauaninasaldreudned Gruiueadifiutu 212 &
2.19 log CFU #ianiu) dululofdaffuasafamanidelunandiediiduiuremuaiige
nsnuanRiniavmtiasiian Snueadiiii 2.02 log CFU dandu) udsannnsusindunan 24
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ABSTRACT

In this study, crude ethanolic extracts of 34 fruits and vegetables were tested for
their phytochemical properties, such as, antioxidant activities, total phenolics and
flavonoids. The plant extracts with highest antioxidant activity were the extracts of
mangosteen (Garcinia mangostana) fruit peels and Indian._ gooseberry (Phyllanthus
emblica) fruit extracts with the ECsy of 440.73 and 453.50 pg extract/mg DPPH (2,2-
diphenyl-1-picryl hydrazyl), respectively, by DPPH radical scavenging activity method and
reducing capacity of 2.99 and 3.51 mmol Fe(ll) /g extract respectively by ferric reducing
antioxidant power (FRAP) method, while the plant extracts with relatively high antioxidant
activity were the extracts of lotus seeds (Nelumbo nucifera), kamchat ton seeds
(Zanthoxylum limonella), \opea tree whole plants (Acanthopanax trifoliatum), karunda
fruits (Carissa carandas), star apple fruits (Chrysophyllum cainito), sugar apple fruit pulps
(Annona squamosa), ‘black rice grains (Oryza sativa), asiatic pennywort whole plants
(Centella asiatica), maidenhair tree leaves (Ginkgo biloba), bamboo grass leaves (Tiliacora
triandra), cultivated banana fruit pulps (Musa sapientum) and pisang mas fruit pulps Musa
acuminata) with the ECsyof 1,340.86 - 7,690.25 g extract/mg DPPH and reducing capacity
of 1.19-0.19 mmol Fe(li)/g extract. The crude extracts of Indian gooseberry fruit had
highest total phenolic contents (416.07 mg GAE/g extract), followed by the extracts of
mangosteen fruit peels, kamchat ton seeds and lopea tree whole plants with relatively
high phenolics (397.36, 190.52 and 149.86- mg GAE/g extract respectively). The
mangosteen fruit peels extract had- highest total flavonoids (351.60 mg CE/g extract),
followed by the extracts of kamchat ton seeds and lopea tree whole plants with quite
high total flavonoids (13536 and 113.25 mg CE/g extract respectively). In addition,
indigestible polysaccharide contents of all plant extracts were also analyzed. The extracts
with highest indigestible polysaccharide contents were the extracts of mangosteen fruit
peels (188.62 mg/g extract) followed by the extract of shallot bulbs (Allium oschaninii),
elaeagnus latifolia fruits (Elaeagnus (atifolia), pineapple fruit pulps (Ananas comosus),
lotus seed, purple sweet potato bulbs (jpomoea batatas), black rice grains, jerusalem
artichoke bulbs (Helianthus tuberosus Linn.), pisang mas fruit pulps, salak plum fruit pulps
(Salacca zalacca), sweet potato bulbs (lpomoea batatas (Linn.) Lamk.) and cultivated
banana fruit pulps with relatively high indigestible polysaccharide contents (168.69,



155.51, 155.23, 147.49, 137.13, 136.91, 130.13, 129.22, 127.76, 12591 and 124.85 mg/g
extract respectively). Thus, the extract of lotus seed, black rice grains, pisang mas fruit
pulps, cultivated banana fruit pulps and pineapple fruit pulps with relatively high
amounts of indigestible polysaccharide and strong antioxidant activities were selected for
study their effect on growth and fermentation of probiotic bacteria (Lactobacillus
acidophilus TISTR 1034, L. bulgaricus TISTR 451 and Streptococcus thermophilus BCC
5366). The addition of lotus seed extract in yogurt resulted in highest proliferation of
probiotic bacteria with 2.24 logCFU/¢ increase of total lactic acid bacterial (LAB) counts,
while the addition of black rice grain, pisang mas fruit pulp and pineapple fruit pulp
extracts caused good growth of total LAB in yogurt (2.12-2.19 logCFU /g increase).
However, yogurt with cultivated banana fruit pulps extract added had less increase of
total LAB counts with 2.02 log unit increase at 24 hour fermentation.

Keywords : Antioxidant activity, Phytochemical, Prebiotic
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1.1 anandusuazanuddsy
fnuazaalififuundsilgnuanysalluseasemsiddgidulselonisesraneg
vaauyud Fuduundwedinfiulasanizegrdainiuduasinnfiue uazdilussg
Tnglanzanssianinslad (electrolyte) Tngihluinuasnaldlindinuduasinduuwnas
fnvesduleainis (fien wazlnunawdoy vonainddegaulufisarsngnuiad
(phytochemical) #wihwthillugtuzvesansiusyyadass (antioxidant) lnlaealasiay
(phytoestrogen) wagansdunsentay (Slavin way Lloyd, 2012) enangnuiaiiiduansesn
grisvstiamitliildansewmnsdediogluiisiuasusenevimuldlunald An foyfiv uasily
enseiindug amdrarsngnuaiifiinnnda 5,000 vinfwenlfandn sald wassyiy
usiazailn (Liu, 2004) mngnuaiinfiegluamnsdsdianingusysyadasy (phytochemical
antioxidant) 9fiavdnaiitimssesuld 1éun 1) anslungulwafiuea (polyphenols) Faleun
arsvanluoes (il isoflavones, flavones, flavonols, anthocyanins, flavanols wag
flavanones) nsanuean (phenolic acid) @Rty (stilbenes) wazdnwuy (lignans) 2) anslu
ngungladluian (glucosynolates) uag 3) anslungduualsiiuesn (cerotenoids) (Blasa uaz
Ary, 2010) NavewnsTuByyabasrlumeiiiivse lemflunstestulsaldluiivaulaeii
fulaglutapiufiamunseindstuiansemsersfununddylunistigseduans
\AREAINNTEUINNTERNTN U (Oxidative stress) wazmudsmedigniniilviAstulag
pyyedase (free radicals) fuduansamsvistiauardinysenevvssemisiiflandidu
syyadasziinnudrdydimivnisdasdun1suialduanaanstaTenaInnszuIuns
ponfinduvessune finsaantsaiihasnisudsemuesigaslufsansemsuas
Frueyyadaszeaiislenanisifinannziaienannszuiuntseendindy Feorviliaad
Fnsdeme dafunsfulsemuemisifiansiusyyainsssunaduenalinalums
Hostulsafiinanmsdnirlngeyyadass (free radical induced diseases) (Rajendran
uazame, 2014) fivdngnuiiweandiiiuinsulaadnuenalisdiansiueyyadassdivan
audsaeinsiialsaedeinenfifisadestvanmsiadsannnssuiumsesandiaduly
$19m (oxidative stress related diseases) loun Isadalewes Taaumwniuuagdue (Slavin

way Lloyd, 2012; Rajendran uazang, 2014)



anmzANASEATIANINNTEUIUNNTEBNRATY (oxidative stress) ABN1YIARIY
aupasewimafineyyasendlauiveyyalulasiaudifueniivl (reactive oxygen/nitrogen
species Wi ROS/RNS) fumrannsnvesdsdidinlunistediuufitefiintulasnisld
srUUNMsEueendndy annemnuesERnnsELIuNseenBnduiAat e e vy
melufimvannsoanadunsdedivdsiiinannisssndindududilaudarsdiluana
Whwsne nsaeyyadassiiunniuludeliinaudsmeseluiy Wiy aslulainsn
wazfidue Wevuiidudatueyyadassazgadvanmainuaunsalunisausdiams
lelulusiiu (lipoprotein) gnivdsulveglugusendladuasfdueiidemeaziidnonmlunis
roliAansnanetuseswrailes arudemeiigndmillaseyyadassluaniisieionan
nszvaunseendadu aefinisduuudndiduisadesiunisifinlsa (pathogenesis)
LASVINNY 158338 TNY" (pathophysiology) saawmsﬂ'ﬁﬂL%@%’dﬁL‘TJuﬂﬁgmsiaqmmw wulsn
NN95EUVYTEEM (neurodegenerative discases) Vaawisaudu (parkinson) landalaues
(Alzheimer’s disease) wazlsnamyotrophic lateral scterosis 13agiaullanes (emphysema
disease) lsavasnideniilauaznisdniau lsadensean (cataracts) liAnziss (cancer)
Sl AU (diabetes mullitus) (Blasa wazame, 2010; Pisoschi ag Pop, 2015)
FremaiinisldfuamsdusyyadasesndudiiisniudmiunistleatumsiAnlsnsafe
faNEM

fruazalivsiialiioussefasiueyyadasesrsumduidaliansyseneuid
A MIaeEadug samssznousmanmslulawsadinudentsdes ethady
ulogwng (dietary ' fiber) Gausnniionansnaduerailsanlaleanise (non-starch
polysaccharides) udnduloawmdisandiasasiulawsaiinudenistoy (non-digestible
carbohydrates) i1 S3aunusianiie (resistant starch) 33aunuviealafnniu (resistant
maltodextrins) WyAlalaalauganilss (fructo-oligosaccharides) wagnuanlalodlnuunm
1591 (galacto-oligosaccharides) Fuaswanisnduanswilulefnlneiidnuazmanienind
drdyAelimmuainsalunimudenisgesluslddnusaglUiieanisuinlualdlveg fseau
Idulgamnsusnanaziivszlevilusunistivansedunasiaanesoanmigisaniuny
TsmiummusasdisUiulgssruunsgose s uenanidsuiulamseiguasinssy
vowuafideiiivsslonilugldlng Aanssuvenduloemsiiiuiifdndirdefanssu
w3lulefn (prebiotic activity) (Mudeil waz Barak, 2013) lag Slavin (2013) éind1adnans
wilulefniuselonilunstensssunsaiyreauaiGelnslulefndaduuuaiiBouses
dudsivszloviludldudifadrgusulsanisviuveandedld wazdrsuiuusassuy
pifufuvesdtdu (host) FrvandnuiulszrinseadueuaiiiSerelsa (Wu clostridia)

wazfaheduadunisudnnsnluduaiedus (short chain fatty acid) 8ndae Muir WagAy



(2007) IHseauifeiinuldlusssuedvasedia wWu nsedloy wiunsTu neuwas ¥
nszifigudu wazgveuiilvg dansniluledn 1u Wialaledlnueaailsdvieduyduduy
safUszneu FuiuSuhaulsduminuaznalififlansneduanailsriinurenisdendensa
wazieulmferluaaUfinagesenauiuiiianssudueyyadass uazaudAniusslonidug
Findn Wethudnvwadenisaiguazniminveswueilidsvewuaiidelnslulednly
Tofisaiindnaniuale
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2.1 pyyadese
' = = A = = . 1
ayyadase (free radicals) WuansniliBidnnsaudasy (unpaired electron) agauen
ot ) 1 k7S o o aa e 1 = A
ypseznen dnazliaiosuaziinnuieshlumadwijiser dedrveseyyadassnd
= [ & ) . . .
gondlauuainusenaune superoxllde, hydroxyl, peroxyl (RO ), alkoxyl (RO) uazayya
* ar = . (-
hydroperxyl (HO ) Asuanslun1sned 2.1 lunsneenles uwaglulasaulaesnlan (NO,) 1Hu
syyanuszneumelulngiay 2 # eyyadassivseneumesendiauuaslulasiouauise
= | A aaa =Y o1 L ¢ ¢ o
wWaswlunduauaffiugiseilisuuse 1wy lelasiauwadeanled nsnlalunassa (HOCY
) = = T a 3
nsntalulusila (HOBN uas wwasiandluwmsyn (ONOO) nguitfieandiauiliussalsznoy
o @ . . oA & o as a
dfiRy (reactive oxygen species; ROS) naufifilulasiswiiussnusznoud i (reactive
i . L ala o g - o w a & o & 4
nitrogen species, ROS) uagnauninaeiulussrusenavdrdgasnanduludaiuazuywd
27 = o d , aa . s q’; | el a I
meldanmaTseInen (physiologic) kaswa1dinen (pathologic) Munguiidesndiauiuy
4 o w | 0 w o 1
ssrUsznaudidyuasnguiniilulnssudussivsenaudifylunduigunsivas liguus
e :; o ) ! o= aaa 3 e HS £
(Fang uagamg, 2002) syuaidiiwminluanamnelwemsifinuffsennnnieyyainiiuwdn
Twanags issndidnassuldeagldiafesuazweneudugiudidnaseuiioaiiby faiy
auyadaszidinuaudiiame Ao JanubigdunisfeUiiseniuluanaiue sgslsinudang
floyyadaszunsriafifienuadeshillumsfedfisenavamnsansegluaninayualiuiy
maineuyadassiivaranalniuansieiy (e wagaaiz, 2550) fil

A, MskenYeIRusElaIauwuulelulada
AB U A LB
o o & % =
9. mMaiudianasau 1 franeznaunilunaianialyiiin
A+re —> A’
a ad o o g
A magydedianasou 1 Manesneuliliunaimialuia
A —_ A" 4 e

2.1.1 mafinayyadess
oyyadaszludadiTinAanmaminaguesvadlinenisldeandiau syyayuies
oenlesuaudesy (0,) uazeyyalensend (OH) Wueyyaiwuluwadinnniteyyauiinduy
Teuadassiialannuaneane il
2.1.1.1 lularauaievineuiaund
oyyadassiiintuseninnssuunmanmangstelifnadeneun
lulneoueielneanzidueiin mDNA syyadaszazvihlyd mONA devnesilvilsviafiiie
Wewalilusfufiairsdunnnsnensiatufisundfinishauunndesluge wnlusiud
AaUnftuilunumuazniniiiddyezrelfiinmndsmerswasazsildnssuaunis



dernuddnaseululilpreusdsunniesiildanas fnsilvavesdidnaseusnnnitund
finaviliineyyadasy 0, Wutunnifunifissueyyedasemusssunafitogluead
wianisednlé yennnfoyyadaseilignidaduumnuéidelnavinliasiueyya
syTuedluead Wy ngalvlau (GSH) Imfue Fanfiud uaginiiud duTuuanamse
nualdiinannzesnfintulugadliaugalaeiioyyadaszinniiuliwadimnegluaniie
\w3sagniudianniseendlad (oxidative stress) usnantiueyyalansendiliinaineyyn
0, Huililulnrouriedmesuusunniu Tnseyyaguieseenleduoudasulusenilag
nay [4Fe-a5] Tuouleyd villiAamanlugudase (Fe™) Fe Wududafiteon duiliaa
syyalensendanlalanaueieenladlnsuffzewudy (Fenton) (Fe” + H ,0,— Fe ™'
+ HO + OH) uenanufitewluduunsidviliineyyalansandleeujisenanvesld
(Haberweiss) anlalasiaulaieenlan (0, + H 40, = O,+HO+OH) (lan1 uasAnse,
2550)

2.1.1.2 AFFUIUNMTIUNUDATN

nssvIuMIuvaiidulneeulel laun nssviunsiuuvvedfues ndly
anlaeieulilelraeentinaliilulwsamunauiuduazglalustu nszuiunswunueddy
wruiunazlgllusuiilnseuladivsuiiusendwaiiugin warnmeihvusesaulaiduefi
\veonding nisinayyagtivesaenledioudeeuatnnazuiumamaituiduiuudes
dewisuiunisilvaainlalaneuiele uaghiadunsisunisadmnsguuirdnayyaviie
Juund lind wevledioaled wuledrsnziaa uaziouluingminleuesoanBine \udu
(Tlom wazagiz, 2550)

2.1.1.3 nsnasiiluiifiquinssduimadusramuasssuniouszam

nameriluurslinfigninsedulvaduszamusgszuudouszany 1y nen
ngmiinuagnsaueaunian sainnesilufaetiadidotnsnosilumariluzinud
wnnundsganansadlifiinusngnisaideoninluganudonoudivadlasanizisad
Usgam uazanunsoviligadUseamdumsluiian (om wasans, 2550)

2.1.1.4 wimusdduvasEnsaeUszam

wumueddunasasdeszavluates wu lawiiiu vilAnouyauasasi
Huiis Tnnfuesninanngading Tuwaduszawitadslavniiu waduszamvimihiivonda
Tannfusenuainguuaziiulanfiundugns Wemuauliiviunalamduiiminzauly
lelananafunazudnauaevssam luameiiduamalse wu lunnadedeviostor
Pnden iisnmediiseiuoandiaudn awnuhlamiluaeiseduiuiuseiulaniuiigady
wnelusagnisuenwadaansaviliauesgninaneld Avveslannduinnasfilaniiy
gneandladudliinananliun eyyedass arsuszneusdluuiduiivuazanswaniu (lem
wazAu, 2550)

2.1.1.5 arsiwdaigadussam

MPTP WuanshwivhanswadUszam Wuasivlaseengritudnismela
veugaduazihlminnmzeendlad qrissudinsmelavlilulnaousdendn ATP l¥ana
Fundenilisesuvewnadeululslamaafuvesvadiiuturudseduiifusunaose



sumeld Amedusuannsgnesndladiiatuldlnensddas MPP” viafislagilunasie
deunannstudimsihauredailnnounieliiseyyedasgsuiumn sahldgnis
a a o alay o w [ 2/ 3 P

\Aneendinduntiluanafid dyuazyiligadagluiign (en uasame, 2550)

= a oo %
A719N 2.1 aqy}aaaisuaza’ﬁmﬂm‘um

DULADHTS

= o v
SA1MLABIVBY

Reactive oxygen species (ROS,RS)

Superoxide, Superoxide anion O,
Hydroxyl, "OH

Hydroperoxyl, HOZ'

Peroxyl, RO,

Alkoxyl, RO

Carbonate, CO5

Carbon dioxide, CO;-

Reactive nitrogen species (RNS)

Nitric oxide
Nitrogen dioxide, NO, NO,

Reactive chlorine species (RCS)
Atomic chlorine, Cl

Other
Thioyl radical (RS)

H,O, Ozone Oy
Hypobromous acid, HOBr
Hypochlorous acid, HOCL
Singlet oxygen ©, 9
Organic peroxides, ROOH
Peroxynitrite, ONOQ
Peroxynitrous, ONOOH

Nitrous acid, HNO,

Nitrosyl cation, NO" Nitroxyl anion, NO
Dinitrogen - trtroxide, = N;Oq  Dinitrogen
trioxide,  N,Os  Peroxynitrite,  ONOO
Peroxynitrous - acid, ONOOH Nitronium
(nitryl) cation, NO, " Alkyl peroxynitrites,
ROONO

Hypochlorous — acids, - HOCU  Nitryt
(nitronium) - chloride, NO,CL Chloramines
Chlorine gas (CL)

flan : Tenn wazmAmz (2550)

2.1.2 Uadsnelusranie

Sy = - A’ . . ! a = A
2.1.2.1 Un3810anTLaguninavuLas (auto-oxidation) U NINABANYLAYUVDA
sty Feuvseanidu 3 szog (93U wazUszasn, 2554) Ao
= o a G R & | ) v
n.) srezwmileninFudu (initiation) Wusseziinialuduunndulusyya
_ = s 1 QS Aan L7 A
Faselaediuas w%aqmwgmﬂummﬂgﬂim AIEUNTTN 1




light
RH + initiator —> Re + He (1)
T

- ] i & = a o aaa a
v.) SEUSLNNIIUIU  (propagation) (UuszusViyyaRdaIzyITUNTeINY
sanduinlusyyaiasoand (peroxy radical) wéwhujisedeiunsalefudndulalas
wWasesnlyd (hydro peroxide) uazeyyadase Fedhiluasuazanufowdudideiae
\AauiRsewevilieyyadaseiinty wiheyyadaseMiintufaunsaviuiisenfueendiou

v oo < @ =l
TwiladatiasluiFane fsaunisi 1 way 2

R + O, S ROO'

ROC —_— ROOH + R

I o A @ N
ﬂa'lElL‘l.]uiiJLafla'V]LﬂﬂEJ'i PNALNNTN. 1 ey 2

R +R e P RR

ROOLLROG | /T ROOR + 0,

2.1.2.2 Yfiseeendnduitieuletifudaige mevhaueateulusiddy 2 vilad
finansesunniaseuysdasyaisluinnig (AUl uagUsyess, 2554) lown

n.) euluduruSusending (Xanthine oxidase : XO)

s AyTunseuaumsameswaRidy (purine). Tnaeuifsennns
wWaeuleTnuaudn (hypoxanthine) iduusudu (xanthine) waznguSuliunsagin (uric acid)
wisnfundeuihedifanseuliieendiauiadiusyyagUiveiaenles (0;)

Feaunsil 1 uay 2

X0
Hypoxanthine + O, + H,00 — >  Xanthine + H,0, + O,

Xanthine + O, + H,0 —2>  Uric acid + H,0, + O,

2.) wulullalwaan@Iiua (Lipoxygenase: LOX)

vl §iteneendiaturesnsaleiiuliidudige (polyunsaturated
fatty acid) meluluanaveseulwsidfingn (Fe™) Wudwlsznevegduazsimihiifaezasy
Lelasiauainnsaludusaziiusanduliiunsaleduiiadulelasiauedeanleduiiag
aaesiuluayyavasnialuiusely (AudT wasUseasd, 2554)



2.1.2.3 nszvrumsindndauwlandasuvaadiadantin lutunsuntsinaneda
& = 4 a v ' £ 2 = =2
wlanUasulagianiziwelsafignniufiutanmelusnnme lngwaddindenyiaeinia
& o § a 2"
Tuanaveseendiau (O mldiludnnunniendsidusyyaruilesesnled (07) laenis
° s . a | ] 2 oA
vinuvasoulesl NADPH oxidase flaguuiBiaytuuen (outer membrane) veaufinidenui?
(L9UITT wazUTeaeR, 2554) Aeaunsn 1

20, + NADPH Mensn e 20, + NADP 4+ H'

A o 1 - = = ar =i
uananlfanuiinieluded (granule) vaudamdonvaddiioulalludlamasen
= H [ = a o a o
fua(myeloperoxidase) vhlsiAnayyalalupaesa (hypochlorus, HOCU) alluansiviane
0Tl AaunIsh 2

9

H,0, + CL AN HOCL + OH’

2.1.2.4 Tavznstuddu (Transition metal) sialavieninuddu 2 silafewvdn

2+ 24, da e 1 1 o o &

(Fe™) uagvaauas (Cu ) Negimlvlusimeannsaidsntsaineyyalensendannglives

sanlesuaslalnstauiloisanlan (hydrogen peroxide, H,0;) luufjisewas Fenton
(Fenton’s reaction) (1l9UF51 wazUsyadn, 2554) Aeauns

A0 & B Hed" DY ERERNCIESR-S9) E &

2.1.3 Uadpnigusniname

2131 gr¥nwnlse ssdeitiudssmnainllusasneannsoneliiseyya.
dasylalmeanize ﬂﬁqéﬁﬁﬂlﬁﬂa;uﬁwuqa%w wagAuugise 1wy valeludu (bleomycin) uay
nylwndud (antracyclines) wazwlsvFian. (methotrexate) Lilasnnfigniiaiuuinsen
panTndu (pro-oxidation) (lNIT warUsresn, 2554)

2.1.3.2 §a& mslaisdsnulsm wiu Sidend (cray) S1duwnsan (y-ray) a1asluanmg
vhliAneuyedasziulusnisninmsaieneandanulifu duludiudsznovveauad
udarieliieuiAsedusiely (secondary reaction) fusendiauiiaravegluisadiuliifin
a%aﬁassﬁu (LU uazUsTaNA, 2554)

2.1.3.3 afuyy Turtuyvdiidndseneuvesluainoenled (NO) lulasiausenled
(NO,) uazinesfendlulasyi (ONOO) siumsasuaisldun Famaslaoanled (SO,) uas
miusumIAnzaaelsn (CCL) Faazgnidneenanitimelasnisiauveseuluilelvlasy
p-a50 lamsendiaa (cytochrome P-450 hydroxylase) Aiflagannlusadiuuaznuldthaly
wasveauazildian sinliiluanmsrenisaiweyyaguiveisenled meluwadfngnn
(19uR31 uazUIwanA, 2554)

2.1.3.4 Tolwu Toloulildiduoyyedassusdniiuanseondladusegedeanunsaaou
suflueuyalansendaldannisnseduvesnduuas (9uds uarUszasd, 2554)



o CH:
c—m—é«—c—nn—cﬁ_«
& b
E:a’u . Giutathione
coo” L
Glutathione . o Phagocytic ]
GoeistGn Malnutrition Smolkmg activation Mutation
\\ \\ j / ///
Ty \\:e. § s
\\“ ‘{/
T s, 7 Tissuedamage S
' Bothinternal- > // \
and external /  Osidative stress;
. { Excess ROS;.

antioxidants

sUl 2.1 nisdmilviiAn oxidative stress uazdintiliin OSRD; ROS: reactive oxygen
species, AOX: antioxidants
fan:  Saeidnia uag Abdollahi (2013)

o oa a
2.1.4 arandemeiiinanayyadsse
auyadaselvnumdrdglunsgurnniafalsaraludiuvgaoimsiinlsawagily
e/ o al 1 = = d” sﬂ‘ GJ o
Padeiliflsadinsimethimadinasnmuusidedy Tagamizlsafifefumiuden
uazAMUUNNIOvBITAUsEEY ssvudeuszavluaueiuasnnzvinitenvetaiyish
drfysianisisdinfAomlanarausy uonNUdufITEINUATEUIUNTONIEU BYyyadase
v e oA a g < Yo ow o= a @ 1o M el
fiaubgdhinsuiesniiBidnasounedlsy duiudmesumdidnaseusndugvinlvll
mmasiaau ihwneusneyyadasziliisanudemenasiduaveveiniafinlsnfe
= oo w ! |} =) v oA | L3
ansiiluanaiddgylusrimelagaghiensgnesndled laun afniilusdvsenauves
a o ¢ sl I3 < a o
wanusulusfiuiiluesdusenevvesauledifianmed ansdeussamuaziduie (lom uae
AMg, 2550)
aa = a8 g & = o a 08 v a al & X
afin Wsfu wasfdweduansthiluanafigneyyadassiliifinaiudevie vsil
wizansthluanaweniidididnaseurieeznaulalasauivgreenlidevinlieuyadaseitn
Thugiselasdludugivdianaseuvesdaluana vdefwdidnnseuresesnaulalasiay
genMnaTIlEnadu nanafeastiluanadie afin Wiy uashidwe gneendladlay
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ayyadasy gURn1salardviliauaudivaznisvinueestaluanawdsulufaainy
unnseavisognvhanedulumnuesnisielse (on uazame, 2550)

2.1.4.1 nalamafaaadengainnsiafiagnaandlad

lugdidinmsndingnesndladlaeeyya Fendt fialeseendinduidy

= v oa e aa a <

nsgvunsinsaludiuslialidudwazwealvdiinfanisidouanmwnseduanimainnig
a aaa 1 o ¥ a aa g (d”' P 3 Y aa <
Andffsengnly liiAsdinlawedeanlentuluiwadunivsuniedfinluifenuasly
voswalusinieduludiu eyyadasuifiss 1 eyyaauisavliisafineseenleniy

v
=

Snuvansfesluananeuiinsdugnuiitenilesnnuiitediaefeendnduannsn
Aatuldiefiadumususuiafne 2 fulszneufurlninasusenaudunandai
vannviate (len wagmoug, 2550)

2.1.4.2 nalamsiinadnndeveanmisiinduagnaandlad

syyadasziivnumilulfAsoriviililasiadsvesfiduedsuuvasluly
fnwais19e) Wy nicking NMsdugwalufiduelaly msdndusdrduvecindlelvafialy
mamgluvesfidueutsd mefiiedlelsiviefueudmaonuninuasmaiivtuyes
Aduie Uiiseentinduiiistulueaduazinsdvharudemedofisue 1iun nns
Wuvsiwiia nisidavyfiasusasn1sindavesiily eyyadassinviindulsiinasefidue
Tusunuuiupnsniu W lalasauleseantadaglivigntefunalufdue Tuvuei
oyya OH amnsavhufidetuudlufiueiidsiafadumnsmanvaisyin drueysyn
0, ﬁwﬂﬁﬁ‘%mmwwLﬂﬂxﬂaﬁuﬁzﬁutﬂﬂﬁu (laan uavAne, 2550)

2.1.4.3 nalnmsiinnaudemeannisiiusiugneandlad

maindfAteisendindureslusfuazianiswinaylusdudaduans
\dedouiiluanalugliiuarslunanaiidnawainiumasilimdudunededdidin
ms1zaziinansenusiansimihilvesiianig Tusdudlegnesniladlassadravediusiiuas
wWasullivaesuuuy maAsuulasuliisanannmsifaujizeeendindurinlilusiy
doanmdsaeiinarhlfeulaSennefuazarsieng fdlusiudussiusznauliiannse
vnldnuunavielivseavBamnsineanas (an waeane, 2550)

2.1.5 anaseisagniufumanszurunissandladuiniiv (Oxidative stress)
anmuiaivagniiuduatnnszviunisesniladunnifiu fo nazanuliaunavenis

\Wneyyadasy wasnsvviuntslestusunmeaneyyadasslavansdusendindy ans
ﬁqndﬂLﬂumaanﬂﬂmﬁma%aéaizuaﬁaﬁLﬁm‘f;'aa*?il:‘fjuwémamma%aémss,ﬁ'umﬂ%u
viemnuunnsawesnszIumstesiususmennmsifneendinduiiiosanuiunaeyles
hwihidunsifieufisednananasiensvhawiiiaund wieflssiumseandindud
anasdianwnfnaneawuiuiuld dualiifnfisoeendinduveseyyadaszduiimy
et lnanafulussdusznavvenead ldun Tutfu sy dnna waznsadianddn shild
wadgnihansuaziendnnavetoyyadasy eyyadaseiitunumddnsewwad oun eyya
Saszeendiauuazeyyedaselulasiaudiguit 2.2 (ndund uazens, 2014)
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= o < f 4 3 ¢ a |
FUN 2.2 uansmnudiniugsgning oxidative stress Wagn 139NgveAYAs viTaALRAUNAN
AL
a1 Saeidnia way Abdollahi (2013)

2.1.5.1 lseftinanmaiaUiiteteendindumnniiuiiieadas
Tudiifnquszasdiiolidoyafifsatuniniinufiisorees ndmduuniiuly
(oxidative stress) yaflwalusziuradgurnsasudslalsansiueyyadase
2.1.5.1.1 lsafeafurialanasuseniion (Vascular diseases)
oxidative stress fiunumdidnlunadalsaisifuilauasnasaiden
Wesnnfiveiedefidssdmiunaislsadisafumlauaevaondessuidsaausuladie
ge loshuludengs Tsaumwn warlsennnsguyvdiwuiesndu Tsanenduiilauazvas
LﬁamL“‘L‘Ju‘liﬂﬁmmmaﬂimﬁmmﬂﬂwsLﬁm%uaahaﬁﬂ’sﬁ'lﬁ'mﬂae reactive oxygen species tu
wilvaeniden MnnsiinUiiseguivesesnla (superoxide) fuluninaanled (NO) 813
dawaliiAn peroxynitrite (ONOO-) 3avhlintswanlusineenleranaslusssuiidefuiniy
nalnwdnvesnsidslsalouazvasnidon wenaniinisiin oxidative stress lunaemioni
wawiashliAadudengaduiiinlsannalndeu nsiAaufAzen redox sensitive
transcription factors (Fanszduliiianisuanisenveanisdniauyesdu) wasmieanili
WnUfA3en lipid peroxidation Uff3ensendnduradlusiiu wazmaiaaudeniaiulils
AawmsevsailiedualuAdue (Saeidnia wae Abdollahi, 2013)
2.1.5.1.2 TsAuzi54 (Cancer)
Tnealunistieduaduuseaniaimaes reactive oxygen species @131150
duldndnrmemanaeiuiviemledionaeiug fssfaniaudsuadasaig
gasmduelutisnsisunedivedsnusds lumsuninsesveniesonsaiivtuidasan
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A998 ELESNUIEANTAINTBY reactive  oxygen  species 1ABRIALNUADATEVDIAITU
tyrosine kinase dwalilinn1sunsnszatgvedlsaugids lng reactive oxygen species
ausafivtieEun1s¥aueed hypoxia-inducible factor 1 Hadelunisoanswavesnis
wiyvenradiBeyivendudeaiiiunumddnlunsainaduidesive fwsfasdy
ayyadaszannsalivselemiviegndmiunmstesiuuedaensineimeasiad n1s
Snwlsauziidluundumislasianizeguddudunsunisduduveaniainug S siidalsl
Fonau Tudnsuvisitoinauasiueyyadasenlililunistestunsifed s
naln epigenetic a8t U381 DNA demethylation n1stasundaslusiugalay uae
é'l"m’mﬂuﬂ‘ivmum'i RNA interference 11U micurcumin genistein way resveratrol Tughn
Fumieilansiuugia Wy piperlongumine Fathdudnasweusuleifueyyadaseiif
WauAluadusise mammummmmﬂm”umi“aaLﬂuamamﬂmawaﬂz.ammﬂ*ummwau
m‘smu@%aaaﬁﬂuwmNm‘siﬂmmEJLﬂumumaxmﬁﬂmmam'smu Tuaddenui
msueyyABasTanIafiuALBg e AT TaenINa BB UIEAd uAaTBYYA
daszilonnaginld 2 wihidesiunisifsaudemenufiitesentindureiiduie
yionsinuneadiiosenlasnisdudiunsogenvoseaddiani1staisimnaiye s
(Saeidnia way Abdollahi, 2013)

2.1.5.1.3 lsaalddniau (Inflammatory bowel disease)

Crohn’s disease WaeUlcerative colitis tWuiidnfuindulsalunguvedlsa
SlEsnaulaglinsviemvmuaimsiiinlsa fagvileuimuliaunivesdildenaifion
PngiauiulnUnAlay T8AUTEY reactive oxygen species &4 Ty Ta U500 39980V
1% sefuvesluanaiiinniseendladigezinlugtielsadldsnisudioiouiugamunui
fiaunmi Gldlusguumadves uasszuuiden uwinslussuumadumele) Sslundndy
luanuidewuiinisanatuesseiuasdueyyadaselagsesuvesiivisduaiy reactive
oxygen species (ROS) %mﬂuaﬂwmmwﬂummEJIiﬂm"LaaﬂLawsammmﬂauqmmaumi
unsnuaslutiauduasmAuvinfedilsedildsniay sthatu Vuavesdeqaunid
Tuszuumaufiue1ms nuclear factor (NF)-KB, nitricoxide, cyclooxygenase-2 (Cox-2) wa
leukotriene B4 fuugiilddwunisinudldsneuildeglutisgtuunfizuamsd
TNF-o 7Ufjaue a1sduds NFKB @1s8uds iNOS anstufssainng Cox-2 WAZANTFUDUYA
fa3 (Saeidnia waz Abdollahi, 2013)

2.1.5.1.4 T5AnszanWIU (Osteoporosis)

Tsanszgnnguiiulsafideudranulfvesludgeegiiianumuiuduves
nszgnduazfionnisnsegnin lunddenuiivanetadsiidsmasenisinlsansegnnyu
Fetladuiiinadoninfnlsanszgnwguiianisdniay sofluy  dadodenisadauivla
paracrine kaza13ana autocrine, homocysteine, oxidative stress kazAULUIIZUNVDY
n3zan Fawuin reactive oxygen species EI‘TJJ’]'EﬂaﬂLLﬁSLUgﬂuLLﬂaGIHLaqa?JE}% fibronectin
‘?x‘]ﬁﬂﬁlﬁﬂﬂ’l’mLﬁEJW]FJLLaSQfUuLﬁEmﬁ’]muﬂN'UENﬂi%iﬂﬂ UBN9NE reactive oxygen species
otheiunauanseanveslalnlawaifinadelsansegnngu Fafumsduoyyadaseed
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auamsatunisesiulsanszganguiiesainamnsass funansenuvessyyadassil
\fintlu (Saeidnia waz Abdollahi, 2013)

wazAnimeduesvesnsalagulidudaiuisailaziudeunisunia
interleukins (IL-1p wa IL-6) Lag TNF-o Ineuiudsulsindndu prostaglandin egelsh
mamavesnInsvaeulumndinuandiiiuinsaleiu n-3 Andlumsadansegnlugiae
Tsanszgnyummdslifissloniiddy Tuvazidoatinuinsaluiy n fuselosiodadt
fuddyfusudinsamevensegniandiidiusazinisfedodanat IL-1p way tumor
necrosis factor-o. (TNF-0) en31sanszAuNMsaaIeveInszgn (Saeidnia waz Abdollahi,
2013)

2.1.5.1.5 psinssaEroudy (Aging)

Frsosveayeditudesitnustiniusssueiiiitadonsifindwaunn
funndredu 1wy msdsuwlamisadsyinguasdsauiiofeuly aumandnvesnisifieds
sopundilimnsnns il witteiiddvinanemsiieisesinitinsiiiuiin owns
nsullnaiSessueanased neguud anueien was Inssjutiuluiszdurestuena 39
HadoRnfumemiiuiiniidaanisafesiuuuiAnuas oxidative stress dwiulussa
fsmpmuasansinuoyuadasniussiussnouddlunsinenausslneiidadiavam
Muarldaifian “vquijves oxidative stress” seyindsiidduasnaiiniisesroutedu
Junmnanmsagauesainisiinniny jisoeendinduiidsuniadlilduas fuqads
wasiensvhnusesadsyIneluaumgdiulvavesmafalsaasyaiiniianas aehslsd
mumw;ﬁuﬁuauuaswamaqmmﬁ’uﬁ’uﬁ‘iwdwmﬂmﬁEJmamﬂ reactive oxygen species
uarnsiAssaseeneuedilifiavaivilafatulfogrsdnan (Saeidnia waz Abdollahi,
2013)

It

2.1.5.1.6 IsAauaaEoy (Neurodegenerative diseases)

Tspenjaaidton (Alzheimer’s disease) ihilsafiiisadastunfiounfinisda
Tugfgeeny@aliffthetivdwihlan iWeswinaisesluassd wi-iwdlnd @myloid p-peptide)
Fofuanomulndniivjesilu 4042 vyflazanegluanssvasiaelsnauoadauasly
midelutlagtudehaemdlvddidugad didalvifnlsadtu uenmilenntuaues
yesfihelsrausadendiegnelsanne oxidative stress ifunseiaraiinldanufisen
lipid peroxidation MsABMUYBIANTEYYAdasE UfATe10anTinduvelusfu (protein
oxidation) lulaslnlsdu (nitrotyrosine) nsndandnfnsigavineluufitenves glycation Hu
g4 uazyjiseneendiaduvedfiiduie 91518ulo (DNA/RNA  oxidation) n1snaaadly
veftRnsléddedunadansoslunod win-mwdlng firnudenlestusUuuuveseyya
dassivilfiAnane oxidative stress vinlviAnlsauszanmdesluaussvosfiaslsnamues
dow denserluansd win-wdinddenaialfnnalniiieadastunisiinsnesiuwmin
Totlu (methionine) finsanénaiidumis 35 auvpuesnisidaufAtensendinduradlusiu
Ufjii3en lipid peroxidation Msdeduvesmseyyadase Ujiteteondinduvesiidueuas
nMenevesadUszam (neuronal cell death) Ssaunsadudy ﬂmﬁmﬂﬁﬁ%mménﬁlé‘i%
myuslamensiueyyadastlniowizegidemsdueyyadasesmandniiug (vitamin £)
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watlnilu (melatonin) 3finlanndu nian (epigallocatechin gallate) 1Bu-s¢dfiadan
31 (N-acetyleysteine) nsauean-lalwdn (o-lipoic acid) ansnalueiindus wealnsiau
(estrogen) wazansiealnsiaudiléainfie (phytoestrogen) wazassnanarsindiuea
(polyphenol) fegraiau 1aaAily (curcumin) a1sainanudsing 21as Tusmanduqi
aunsaansatostumsesluassd win-wulndfifnan oxidative stress LageIN13nN1e
Usgam (neurotoxicity) wiandsundasiiieiuannufiseeendnduiaintulnei
AuvmININMINaRRERSusivetU)isen lpid peroxidation lawansesluassd ludi-iny
nd (Butterfield uazAmug, 2002)

Tuaussvesdniidosgnisusaeiinrulunndonuidomeanujaten
sendindu wisslsinmimadildenaynieadiausolaiunansenusmemuiuiouin
avasazlilléfansroduoyyedasuilewisuiisufuidaitiotun (Wu fasiueyyadasy
Yowar10 Tudu) a¢ld¥ovar 20 vsnisldeaniinuianin dmivludvenilodoasld
roufnation (Favas 2) uenanilansssowywddadisefuressmminiigdllunisgiine
uagsEiUTeILeaRBsiUA (ascorbase) Tigdlalurialy Fouasanandneduiavunuanslviiu
Jwaduszamiianudeulnanndeuiiseendinduliowisuiisutuiledediutug
(Saeidnia way Abdollahi, 2013)

TngUnAumariiniuaugasendenisaiveyyadassuazansraniuoyya
ez iufisolunnsmeiuiiuansifulisunuymsdinmiiuansisiuasseimg
iifslsiensaeAnoantuiuil sgnlsimuuiseweeyyadassdnunnilinnuannsaiio
awenudemelitudodauaziiismefenitligmainados nsdivnfegiatuld
TuthwamevesFinuyudiwsneszuuiiiifendeafumsdenussewdumaluud dwmiuly
£{E981801U NAIAREINY ﬁauﬁiﬁu%umﬁ]wnmﬁmﬁ’mﬂﬁﬁmﬁwa‘uaqﬂmﬁmﬂﬁﬁ%m lipid
peroxidation Ujfstieendindureudluniaiiingdn msiiamudemeveslusiu uae
NMINNFTRINNIAEYesTadUsEaIM Inmdng unIvaaesuandliviuIusAuTiReUnd
onidduiliialsefifefursuussamrindifuandieiu suiifluanseaninnifiures
Buund Uji3en elycoxidation misnaneWuguesidue UAsomsdaaisduensidue
Ujisenoendinduresnsmariilulng reactive oxygen species (ROS) nsuasuudaszusng
984 quinones-semiquinones U871 chlorination WaEATY VLN WA UL aanER Aot
qmﬁﬂﬁﬂwﬁgumuqmﬁm (rénefiuans prostaglandins) Tuid cyclooxygenase (Saeidnia uag
Abdollahi, 2013)

Tsadutssamiliinainiumiu (Diabetic neuropathy) Wulsafifingsne
suegrunnflasninidulsafiinaudsnisannisuiaduiidulssam laslsn
dussamiiinnnuimuiguiieuingiaruiedestuanztanaludengs uas
Rendeafuanilsiausaveimsennaiyems Wuldzifunisifia oxidative stress S9387
ﬂ'nm?'}'m%'aamﬂﬁqﬂ (1wu polyol, poly-ADP-ribose polymerase, protein kinase ¢) Faisu
Tawnaifin oxidative stress auflvunzdlifisiuszauamudiislumsdnvamudens
fiAnduiildegninsagauazanysal dninermansidnsianemediusenitsszuy
dulszanvuas oxidative stress aghaigu nsdiuds protein kinase c, aldose reductase
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uagUfiisen glycation '?'Jy’uQa FaansneTu (taurine), acetyl-L-carnitine, alpha lipoic acid,
ruboxistaurin, fidarestat, epalrestat, ranirestat, benfotiamine, aspirin, aminoguanidine,
benfotiamine, nicotinamide wag trandolapril lasinnsunanlddnnsuiruwaunluswau
tagtulumsihulsadulssaminisanumudiiodumusimesgmiuas oy
Fosnsedhannlumsneasuisuiiouszorem dslunntuiusslovivesnsinueans
Frusyyadaslulsedalumesinsmerutesaiiiffamauedsannsiin oxidative
stress Wsunsun1smeveasad (apoptosis) Afarsaninduaiavesnaiiniisesreuts
waglsrduiisfuseuuUssam wu Tspwnshudu Iiﬂuaaﬂﬂiwmwamau wazlsanduilo
TOULTY %amﬂgamuﬁﬂummmaauLLas{}wamawu'qﬂﬁum%smmumawaa’tuﬂmaau
Y83z UUUTZAW oxidative stress Lasn1sifineyyadasylavansisaufizenlavans redox
active (AoUeS wazwmdn) uenanideliinumddglunafnuiiedaendddansivdrd
finsiugisenlaenssiuusimdinddaduduuszneundnvesusresluaesd faduwils
Tuanwmosiuvesialsnsalawes nafinmlanluausanniuerayiilidn oxdative
stress LLainﬂ?iLﬁﬂimﬂmﬁ%’isuuﬂawmawaﬁais izwﬂizmmauﬁ”’aﬂajmmnim‘lwﬁu
vilnlidudiiianilreufiten peroxidation wagnisildsuutasieuiseeendindui
wuszhvesnsaluiufadimnuddy ez duidusuihugitotveyyadassuanduiidudy
yaansfinmmdemest nluszuunely (Saeidnia Lay Abdollahi, 2013)

2.1.5.1.7 lsaruwinu (Diabetes)

TsAuwmnu (Diabtes mellitus) Wunauveslsaidamfinunfivedseuumn
mmguLuaqmmﬂivmumma’tul_aamaqLﬂumammﬂmamwwa’luﬂﬁviaaawau N3
Ugﬂsﬂwaaawaumamam mmamawawmuumqanaiﬂa'luivmwu 2010 udis¥
2030 mm’nmrazumimmwmmmu@mahmmmmaﬂiaaau 69 Tutsznafinngs
Wanidudndoras 20 lulssmeiiauuduslugsssamanvaslsmummiusiing 1
uazvilail 2 lsawmameiad - 2 Wudssaniinuinniign (Fevas 90-95 wasftiae) Tu
nsfinwagauandiiviuimdn fuseygedase Nadnanlilnreusdofimsdmilisedu
°uaaffwmaﬂaiﬂaLﬁu%uIﬂﬂﬂﬁﬁ%awuda§Lé‘nmau'lu1uimﬂaum?a (mitochondria electron
transport - chain) ﬁmmmuamwoLﬂummmmtfuaﬂmﬂmmmﬁvmwawmwma‘laaw
mmuuawmwmsrmaaﬂumwnu'ﬂ,mnﬂivﬂummalmaaﬂm F935n157fiusEanSam
mws'umiuﬂﬂﬂmmiwmmsmLm{]fgm'luﬂﬁummmquamvmma’tumamqqu,as
ﬂg‘ﬁ%aﬁé‘ianﬂuwaé wildluinsdmiunsinulsaumuludiuSudufienisansedu
tmaluden postprandial mﬁm:nmsnﬁu%“lﬂmmjvaaﬂﬁﬂﬂscmmmaﬂaiﬂaimaﬂ'ﬁ
Fudinrsieuvsneulusifidesanslulanse sy woavi- avlmaa (a-amylase) uae
woar-nglading (a-glucosidase) luszuumadiuems msfuaveaeulesivariathe
yeaonistasaslulawmsauazdisdanailunistesaslulawmsalag sy Mlminnisanad
maqaﬁ'sqm'mmﬂmJﬂaiﬂauavaﬂﬂimm%asmﬁna’lmaaﬂ post-prandial wuﬂsmmm Wel
ﬂfumwaﬂ‘uaqmﬂ‘umswumwumLaulseiml,aaww—af"‘tmaauauu,aawﬂ aa‘lwma’iuﬂwuu
fiog gy o2A5lud (acarbose) wmmwamwLﬂ&imﬂmrmmiwawmﬂmulﬂmauaulw
woavh-exluaanndugeulunsvsinlnsuuailise abnormal vesmslulawmsafinuaanis
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doeludlélng fufuluhwuinddimuailesgrmnlunsfinsifsnfuasdueyye
faszuazmdudaouluifigosmilulanmanualdl fh uazinisunaiifaudaulvajusian
(Loizzo wagmue, 2013)

rmgiilszduihmaludengevadlsaummunieliifn oxidative stress 13
mnuisdastuiiymuedsaummiu lnsanizegrdslunaeadesiiinissddifavasn
deauwdaiwarmudemeveadudontosuusatssaman lauasiduussam elugaed
sefureahmaluiengiuazimsiicddindosa uaeniaiinuffselnsievlesl aldose
reductase luiflwdssasziasunglaadiuiuluiliugestvealasld NADPH viavun 39
AanssuveInsiiin GSH reductase fvzduagiu NADPH dewduiu Rufunisgayde NADPH
Taansifin aldose reductase e19dsnalifiAinnsanasved GSH 7fl dulunisifin oxidative
stress Tneviluuduoule sorbitol dehydrogenase faz:sﬂ?iausua%ﬁwaalﬂﬁ‘iuw'gﬂimauaa
Qendn NADH fifldunaliin reactive oxyeen species Tngtinuteulas] NADH oxidase wi
Tumanseiuduufiten slycation lildiouledveslusiuuadlafiuoraliinany
Rnundunsedndluansiedeueadianiamaasuuadulalulsiu Fdsaduiuesiinase
N5 oxidative stress. wazhldermisugas waztiufiovmuadiulngyvesasiuayya
Sasedaduenstpaiulandru (Saeidnia use Abdolahi, 2013)

2.2 6139 UYLADETY
asueyyadasziiuansiiaunsnihuiiteiueysedaselasnsaitordneyyal
vusluviengauftegnidliiiduiusie (om uazems, 2550) tinuazualiiduuneed
gauluielniuea ualsitues Inafiu uavussn evnsittarsiueyyadaszasiiansi
ausadudingueendiaumiengululasiauiiiedlineufisen (reactive oxygen/nitrogen
species, ROS/RNS) q}wqmﬂﬁﬁ‘%mgﬂwﬁaé’ué’?wﬁﬁ%aﬂaaﬂ%mu%ﬁﬁagjmuﬁﬁmﬁﬁ GUb
Fusyyadasrunswiinagyiniseeniladiiesiniuinilimasudiddaa ndevenuas
veulnvelfiisengnldoyyaszdwmadeansiueuyadasyiiuiisenfianas ansiuoyya
faszaviivssAniamlunisieduiiuanmaiuly asvisadinaunsodudioyyadase s
luvauzfensduqdanaronissannguuedlangwin foshady uelsfuosfaeduszansamly
mstiufinsiineendinduain singlet_oxygen Asnsgvivesansiueyyadaselnensily
duvsznauvesewnslutagiulivhaeiimsgedud widuflveniuesunimiviansdu
ayyadassiidrdgyliiewaimihidueyyedassudnuieinwaunatnendssain
NAINNA8YDIBIAUTENBUNTADUAUBIVEIATAUBYYadase (antioxidant response
element, AER) Wagunumueensadyansnegsandanansenuutegaiiiisndesiuns
Aneendiadiluluiu Wiiuwasidue fWiduilmanausindumsduoyyedasy wu
Tndfiuea uennilevdwwana pro-oxidant Tuiileifiauntagg asfusyyadaszaflagly
omnsuniigalaely 1wy Tuiana anti-oxidant lunisimwseduvesnduesndiauiiiosls
seUfjisen (reactive oxygen species, ROS) lusefufivunzauitoquamild (Wootton-
Beard WAy Ryan, 2011) Usstnnuasansdnuayyadaseiivausalivonun Saasudeeanidy



drilnnodyana nszeoninamantah

i7

wuledtanoufioanduaud (endogenous) uazidnleIausuieanduaus (exogenous) A4
JU# 2.3

{ Antloxidants

TRTIP ——

ey I [0 Eﬂl@

iy Cngitarih Salhur Contsning
. 7 | Chamicals
300 Sl Casgnes | | Keniboplod 5 jremety
Wi Peganiallia |
P, kit
i Ttmtiress, eiasien
: . § T ot | | oo
Migtan g sk hpraggse
Earaiiad P bt :

Fingnis Asl H
Fenbis Ak i Sathenes
hesimtars ! Bhirvds senl
Sygoning
Pl Fi!‘l‘i!"u’."a#
Flavyw’ fadalf

{ - ]
! 1 Fawictia {

T,

LE . VT ! 1

i
§

Erbormprites
P

Tygin
Ay

JUT 2.3 uanslsginnneuesansdnuayadasy

#iun :  Wootton-Beard uae Ryan(2011)

2.2.1. F[FANIMANUERITa lunsinusandndu

2.2.1.1 3% Ferric reducing antioxidant power (FRAP assay)

JuiTiesgvimnan TAC Tnenssiindnnisinansdueendindulusisniesi
wihilaenslrsdnaseussdnduanssmg dnfufenanlen TAC Wumnuaunsasialy
N33 Aeildasuseneuddeuveaman Fe”-TPTZ (ferric tripyridyl triazine) 1iuans
nadey exneuwmdniuasiazgnitdlanifendssnoudemsiueendndunayia 16
Huansuszneudedouveavdnmeda Fe”'-TPTZ FafidhRugandunasiimuenedu 593
uiluns faguit 2.4 (Tem wazame, 2550)

142086
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g‘ll‘f"l 2.4 UjiTe1vas FRAP assay
fn: Yung uazan (25549)

2.2.1.2 35 2,2-Diphenyl-1-picrylhydrazyl radical scavenging capacity
assay (DPPH assay)
P < @ alal 1 Vo 19

ayye DPPH Wuanyyalulasiauness ffinedlugleyyaetgudlaglido
° aaa A 2o @ ol “ € e a = 6 [
vhuisenieliiineyya fwgu 2.5 midiesgiilunainrrsaunsalunisiinng nste
o v A 4 gu o A AN ) aa A v
ilneldiaSesdie EPR sldirsesanlasiilafinedinnsanawesdidloduansiuoyya
adly TneTanmsnanduasiianuenaa 515 wiluwes (enn wazanse, 2550)

% ,
By
{

gflﬁ'i 2.5 gnslaseaiiaves 2,2-diphenyl-1-picrylhydrazyl radical (DPPH radical)
M Sug s uasaase (2554)

Tumsmaruanusalunmsdiueyyaiiendn Antiradical Efficiency (AE) g

ﬁ?ﬂ?mﬂﬁﬂﬂuﬂﬂ‘i AE = 1/EC5QTEC50
ECs = AUINTUYBSENSYIAgaUENs0anUSuies DPPH Susuanaslasasay 50

Tecs = nmﬂ%‘lunwamﬂ%mmawa’lﬁlﬁ ECsp
v o acda gv 4 A o oo = = v axn & o
JervesituneldinTesleaniynivnly Sulauldduisilewiulunisveseu
OVSAUEYYaveIETITINYR doidevesitlfeauuya DPPH Hauasildlideufise

=

WilauayLaiia aanIas e

BT
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2.2.1.3 75 Oxygen radical absorbance capacity (ORAC)

Indunisiasieilaenisden 33 Oxygen radical absorbance capacity
(ORAQ) THvndiall TAC Tnsmsinenuaninsnvesensiinaaeuviaidesiunisdudsoyyaives
sendlulwiujisenesndindulaeveauiifisengnlddenaln HAT nslnsieiazTauas
goeisaleud lnwayyaesoondasyhufiieasuamsiliuamigesisawusluibuasi
Lilivigoaisaeud fuudaiudonviomwiuoyuaasiunireyyaesoond asviliiluas
ﬂQaaLiamuﬁtﬁ'uﬁummﬂ%mmta‘asmmLﬁwaqmimaauﬁ@uaﬂﬂ (lan uagAmg, 2550)

2.2.1.4 35 2,2’-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
cation radical scavenging assay (ABTS assay)

35 ABTS assay tJunisitasizvimantlunisdiueen@indu (antioxidant
capacity) Feldfans reagent e 2,2’-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt tJu stable radical lu agqueous solution ﬁagﬂﬁl 2.6 gsavaneiinaden
aanduuatléffimugnadu 736 uilukms

O oH N
o?° s/ N=( )
>:N S ,f?/

gﬂ‘ﬁ 2.6 gAslATIIIVDS 2,2 -Azino-bis (3-ethylbenzothiazoline-6-sutfonic acid)
diammonium salt

fn: 30 e wasemy (2554)
nvhlsiin ABTS cation radical yhlevaneds sl
1. 14 enzyme reaction Aanisldioulutissufiitersendwnduliia ABTS cation
radical Wy peroxidase Wae myoelobin study
2. 19 chemical reaction Aen1sl¥ansiafl 19U manganese dioxide, potassium
persulfate,2,2’-azo-bis-(2-amidinopropane)(ABAP) \Ju#y

OH + ABTS— ABTS + H,O (1.1)
antioxidant (AH) agyiUfjiTeniiu ABTS  éiell
ABTS+ AH — ABTS +A ' (1.2)

fnavilimuduvesarsazaredifenanasiie 1agazyinn1sseeupNan1snaas
\Jurnfeuaz 50 effective concentration (ECs) @wanefe Usuimensdueandindud
ldradiudures ABTS' wdesg¥onaz 50 wiessvmunailufevar 50 inhibition
concentration (ICs;) Tavunede USuasansiusendnduivinliaududuves ABTS®
anasseuay 50 (S99 s uayvAny, 2554)
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2.3 @1TNENELAN

ns@nwludaivandiiduitasiueyyadassiluarswgnuiaillusmisd
A satunisiidneyyadaseld luaisusenauninfuednuazindfusdniduy
ansuszneunaliuesd uazandulufsiinuls adifansuszneufivedniionfunisida
aseyyadaszuazlunumlunistesfiuuarsnulsn Ussmsusnansiwdflueaszifivan
Fumuvsuraddindanunsiifnannisiiaufiseesndiadisnnifiu (oxidative stress)
Tunaeanmass Ysensfiaesansingilueaanunsafidn superoxide uarayya hydroxyl uag
fufanmudeuuaeendiaiiveeslalnlusiulitirmumnuiud Ussnisianuduewnsd
Preduaiuanauiduduresdfuvesnsiaameseanmuauas malondialdehyde (faUed
y9ansiiaUfATeN lipid peroxidation) wagifiuAnaduduvesdSulviilalnlusaulvtanu
viugaluaywd 1wy Indueaiivszlovudmivnisdnwilsavasadioniile Tsarudiy
Tafings Bsawwnueiindl 2 Usensitdansuseneulndiueatisdudinsaiaiulauaznns
Fniliinnsnevessaauzss (Fang uasane, 2002)

asdusyyadas i duaemanwailuswnstulgugdl InsagRinsananday
Tassairmaniivazauddgyluaaseivaiszinewagdaiadl Tﬂmmﬂqaaﬂmmgﬂmwﬁ
ﬁqgﬂﬁ 2.7

(
E Phytochemical J
Rex

——-{ Polyphencl g

-—-———-—{ Flavonoide

]
Isoflavones !
Flavanes ];
——[( " =t J
Phenolics acid ! avonols
Vs
_'{ Stibenes ! Anthocyaning ]
X | )
l |
|

< (
. R Flavanols
—1 Lignans ! -

L 7
4' Flavanones
-
; Phytoestrogens )

Glucosynolates

;-,( Carotenoids

| N A—

= el | A wa a
JUT 2.7 Ussianvesngnualiiuandwiuinuluewmnsifinuaudfdueyyadass

=t

U1 :  Blasa wazAmz (2010)

&
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2.3.1 3g8ud (Vitamin C)

mulasaFIInaiveddInnliud asBeniniaweanesin (ascorbic acid) HlATeaing
A aienlea (hexose) sfiny ene-diol Miiatosfunisuoudumied 2 uaz 3 wy
ene-diol ¥lnsauaanesinifiud3tdisuuss Tnsazeandladily dehydroascorbic acid
1gi1e Infudiduinduiisuiuuissmenaemidienninuasrald nsaueansidniidiu
\eadedlunssuiunisuunuedn (metabolic) atenszuIuns Wy seiluunedlaafiod
588 (corticosteroid hormones) oG (biliary acid) A138%u (camitine) Tnsanunauiy
(prostaglandins) amilu (histamine) Aeaaay (collagen) widn (iron) tnls&u (thyroxine)
wazansieUsramuiesiin InfiuddidisuiuusanisneuausivesssuugiAufunas
aduayunmsvindlululefin (xenobiotic) uareyya (Blasa wazAme, 2010)

2.3.2 3%ud (Vitamin E)

nnfInssuveAimiuddllassaauemewileutu illiiniudgnianguiniu
Tnlaftsea (tocopherols) Aniudiltassasaiwmilousiu (6-hydroxychromane structure)
gndnuvadurisnun 2 ndu Aa 1. a,p,y,6-tocopherols Faftaneladufiansueuiail 2
isoprenic maanu,axLu?iauﬂfcjmaaLw‘ﬁalﬁluﬁumﬂﬂame chromanol 2. «, B, v, &
tocotrienols Ssillassadendnetuiulviafisen snifuansleliBumiil 3 Wuse dlvn
Tflseaazanann fsen fnludien waldidifl Towdn wiauarisfu sussu nlafseatas
nsgesludléidn sdadinddensmideududeniifinrumnsiud qlasdluTusaudiu
Snwnlusunazineenamiives deams Sandusiiivssansnmanduasdueyyadease
fazangldluluiudoihmihisaiudfideiiedosiulilvidauiisoeendindu (oxidation)
yoanIatuiu (Blasa wagnmy, 2010)

2.3.3 ualsnuaaa (Carotenoids)

ualsiiuess (carotenoids) WusiaingausssueAnazaeliluladiu ualsfiuosd
1NN 600 wiin wentnenity YRuUn3E waedad uardnuszann 20 afie Musnldanedu
nnifenveysdndmamsuslandauassalif ualsfiufliinduiivarsguuuy 19y o
carotene way p-carotene un9INLUL] y-carotene, §-carotene a¢ e-carotene ﬁﬂgﬁﬁ
2.8 wiuAlsfiuUszneumenausatia 2 ngu waegnihanvasiutBeywesdldidnlnsioulasl
p-carotene dioxygenase iialisrenigtazaeuszamatilUlEENs retinoic add uas
retinals @sfinsldnulusiuuuvesiniiue ualsituosdihminiduasdueyyadased
Uesiulufunnufjitewels@indu (peroxidation) fleasluiuiveyyadeasslnganizogng
faffu singlet oxygen Tunaliinszpaduuazind man unsen furSantu Anveane fnves
ugazne Uz uazuAuagy Wuuvaswewalsfiueen (Blasa uazanz, 2010)

lalau (lycopene) LﬂuﬁauﬂizﬂawaqLLﬂIﬁﬁuaaﬁﬁﬁﬁ’uﬁaﬁ@J’ﬁmﬁauﬁu 11 Wusy
dofuiluidunse Juarsdsfurosualsfiussdnanuainainlasiadreuuulendn
(cyclization) wagufiiRennsidiumy OH (hydroxylation) Whlunendsvasiumisasuaud
iz uwdewe undlus duledvim naweuTnen uazdsduny Wuundsinulalatiu
mﬂﬁqﬂ (Blasa wagmmg, 2010)
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= e s s i o o
waulnila (xanthophyll) iWuansualsiuesdniiseringdudvios wu Fosuasuiiu
(zeaxanthin) wag g¥u (lutein) ddwdrglunsduaneiuasuasnuannluluvesity dduu
' =l s = o
Helunisananudssveinisiauieyveslszamandenuazlsadanszan (Blasa uaz

g, 2010)
S
W’Y’JQ BCaotene

Ul 2.8 Tasseravasansdmanualsiiuesd
fiun : http://www.foodnetworksolution.com/wiki/word/1228/carotenoid (9 W.u. 2557)

2.3.4 nglatluian (Glucosinolates)

Fauthulvlenglafioa (thioglucosides) aduananguiruiintunusssuilufied
Jmetjlu Brassicales order nglaglutan (glucosinolates) ngladlulaayssnausineny p-D-
slucopyranose Tidaudariuazneurasdaesuazidousofuazanafia (aliphatic) wialif
\Weufuezlsiniin @romatic) vide aelgdulea (indole chain) ngladlutansiduniuiny
(tryptophan) wtuefiens non-indolic glucosinolate tfinainnsneeiluvindue (Blasa waz
Az, 2010)

2.3.5 IndWuaa (polyphenols)

Indfusaiuasmiogifildaniie liAeguamsUssamduda 3 uazdas
sedutelsn Inslasadimuniivesiiuea (phenol) aziisumusylsundn (aromatic)
9y NYBY 1 2 mamﬂm']uuﬂwmamiaﬂ% (hydroxyl) eeiaties 1 wyudeninndn 1 wy
ﬂan‘;imiaem'smuauuammiﬂsum ROS w3edufiu pro-oxidant mﬂulaaamfaﬁiaw
Inglanizngaved OH (Blasa wagAne, 2010)

duasfidulndfiuea (polyphenol) %Lﬂéaué"]wglaimmu (hydrogen) 1 visjly
814 peroxyl radical agly

ROO +ArOH  —>  ArO'+ROOH
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fluendLshiAa (fenoxy radical; ArO) MialuanUjisenlideutsaziadiosuay
v o G v a o ‘ = ar ; ; "
RVt UaNIRIRUTIndY Y Fssumuaslevaisandiniiniueadu (oxidative reaction)
< v o ala 0 v o & . P o
NAULVHVUGY a13lnanuea (polyphenol) eraviwminiiidu pro-oxidant tilssanyusunm
Y2ueNTLsAlAa (fenoxy radical) MAnTuaunsansziusandnfiniuorduld (Blasa way
Ay, 2010)
- o A
asusznauiiiulwaiuaalidel
2.3.5.1 nsauedn (phenolic acid)
nsnfluedin (phenolic acid) Usenaudsaaingundny fe nsauuledn (benzoic
. a a was e = =y a_da s 2 3

acid) wag nInfuudin (cinnamic acid) lnesssudnsafuedniiioglufinuaskaldfiiawuy
Saseviionvuneupnainidumineawesviawlus (Blasa wavame, 2010)

o A A 2/ a 5 : 1 F bn

Sywangaulumeaisuszianniafluadn (phenolic acid) iy p-coumaric, syringic
wag vanillic acid szwunnigatustiluvaeitilinagdu dihydrocaffeic synaptic uaz
p-hydroxybenzoic acid (Blasa uagatuy, 2010)

= a F - w 1 a .

asUsznauuednazUszneumenisiveuiuseninawmuuuladn (benzonic)

= | = W = 1 i ) o v o
2 29 lagdmuvidafvendinu fiaguin 29 lavaznuegraunsnangluivdugaiminmndy
phytoalexins  WazAIUANNITIITYAULA 1381197 MBa (resveratrol;  3,4,5-trihydroxystil
bene) aglunguuatchemical famiry wulusduuazlniuazannsatiestulsamlaladulng

zuilanlugduuvvedbiniung (Blasa uazaaiy, 2010)

TNy
P 3
L '\_r*,oﬂ i j
. il ~k
§§ - Mg T /.:“o
“ 1) OH T"
oty L
OH
Phenols

Phenolie agiuds

Ui 2.9 Tnssa¥ansusgnauiluodn
7311 : http://www.foodnetworksolution.cormn/wiki/word/2585/phenolic-compound
(9 .8, 2557)

2.3.5.2 anlauews (flavonoids)

TassaiiluveaaliussfazUseneuserswnueslsunin (aromatic ring ) 2 24
919 A war B Aideusieu Snsdiusenduulviuiswelslendnveniaumuy C lassadnemes
U C azluuideafuivaniurveseendindu (oxidation) uasnyvesilariduyes
arsuszneuralueenulisendy valiuea (flavonols) wWanliu (flavones) Wa1uea
(flavanols) Wamnluu (Ravanones) waulnlageniifu (anthocyaniding) waglelanailiuess
(isoflavonoids) faudl 2.10 Tuifnniauasnalialauesdezwuldveslugulnalalesd
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(elycoside) Uffizelnaladiadu (glycosylation) ililuanaluufienantosausiasany
hl# nglaafiuthaaiidnaiieadesfuninialnalales (slycoside) udsannannulsly
nuanAlng (galactose) wsnlug (rhamnose) lalaa (xylose) wagozs1Ulua (arabinose) wag
usnanidaiinanlausaailsd (disaccharide) iy rutose (Blasa wagAnig, 2010)

undsasialausssuuelngluomsne funnsuianalsl Wy waldinszgadu
ueU3non 1wess adu uudamesusur Saweds wazueuda lusuaudnsaniaeuilng)
vienlnd uziWema dnuy fnnaden Mwdes wazayulnsfifindumen Tuaudual
ayulwsiazirfounanifindunenvziianududuvesailuesiganindniily ayulnsis
nauveugilasiuouyadassfimsiduiufiiavesasituedn (phenoric) dmiunsdiues
I‘i?{LLaJ%J%LﬂuWuaaﬂmn diterpene, carnosol k&g rosmanol %ﬁiﬁmaiﬂiﬂ Ccarnosic e
A5 rosmarinic %i‘lmis’fmaqgaé‘ﬁ‘;waﬂuaamn’luaqulwwﬁmﬁ Falundnlne (piper
nigrum) zUsznaumeLelud 5 vivesnsniluedniiiauaudidueyyadass (Blasa uaz
Az, 2010)

Waluesd (flavonoids) Wuasnaulnaiusaiimusnnluiivin walsl aenlsl 1oy
faifinaluasdluvimmsnn Wi luw Wisndee aendydu wedda nizndeuuns
Tunggu Tumilau ogu wed Tuwagnenazinithu vexlng uazfivasznadd Walusedsl
iﬂiaa%fwﬁugmﬁ‘lu CeCsCs arvialiusesdimmddmsesinislasianizagnsdsludm
nssieruayyadasy testuues testulsaialauaguaandon (G, 2556)

warhussdusilfidu 6 Usstamanunsideudeveaslasiuu e

n.) nguiwanTau (Ravones) Wungamalusedngumilsinulufieiudwausnniinig
nszedildlusdfidluies Sduluginnuiidmly dumieiuvasnassmuluing
H¥a veailvgy w1 du alane weuda wasuazen sy

%) nguatlaea (Ravonols) lastasieveiivilansenda (hydroxyl) AT IRV
C-3 Fatuenadenandadn 3-hydroxyflavone wulufinwalsvaneuiia Wy v i weuida
a4u veuwas ¥15en usdawme [Dudu

A.) nguraTluy (Ravanones) dllvgfaelaliid wisanafidmaesdous nsnseany
Flufignulsiferndt WalauwazailaueanulunsUnsn du uasedu

1) ngulanluuea (Ravanonots) Wunguimilusssumilaitfesuslasaiiefirm
vannviany Warluusadlegnenaigamgiiguazameilinalaaudazasialimlunsanuly
Wiavas milk thistle, Larix sibirica wag Chinese yew LUuAu

3.) nguamIu (flavans) warnuea (flavanols) I‘U'ﬁl‘d&ﬂ'uﬂu (procyanidins) wag
alanevlnlaenilu(eucoanthocyanins) Ssansnduranusatiusgvinefsansnguanndy
(catechins) ansngumaniiaenuldlumideuazans

2.) nguueulvleeniifiu (anthocyaniding) WuansivilAnddurenenlivasnald
vwila nuldlundusenliivazdindug wu ndudss Tu Wienwa Insdzesnnidlnudy
uA3 1y uazshe Gan, 2556)
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FLAVANONES

FLAVANS

S
S
5

2 s

U 2.10 Tassasrsvesansuseneunguvarliuses
131 : httpy//coursewares.mju.ac.th:81/e-leaming50/FT320/064.1tm (9 .8, 2557)

2.3.5.3 anuuy (lignans)
anwuuilulawes (dimer) sedlauriindiaanesed (dynamic alcohol) &3l cyclizes
'[.uiijuwmt,mﬂmanulﬂna‘lvrmmmmwmnwmwaﬂmLaﬂamsﬂw 2.11 ammuqvaa’iu
Wawdolst wdastyRvuasidn WU uaTen vienlad uaziueds ‘iaulﬂmwaﬂlalﬁwmhu

anuuudnoglulszsianvedinlnealnsiay (phytoestrogens) Avanssssuandilsanitedad
warensosiussuuilauagvasaifionuayszvugiauiu (Blasa wasany, 2010)

Hardwood &
Grasses Softwood Hardwood
rl;'ﬁpﬁ c]:a,or-z CH,0H
C}'! CH
i
CH
i i “OCH, CHy0” i “OCH,
OH
L p-cournaryl alc. i l Coniferyl alc. I Smap\! alc.

U 2.11 Tassadivesanssmandnuuu
i : http://www.buranapagroup.com/knowledge chemical.php (9 W.8. 2557)
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2.3.5.4 unuily (tannins)
wufludulndwesvesnsafiuedn (phenolic acid) vi3enarluees (flavonoids) M
< a G a o a .

JUN 2.12 fieglusssuend Imedinidulalasladunuiiu (hydrolyzable tannins) wazusu
lalaslagunuiiu (non-hydrolyzable tannins) SerauLAUd (condensed) tannin wu2e
j 4 = [ = = v = o al &
wugruveslalasladunuiiuiunsaunadinuaznsaueaaidn (ellagic acid) Mgnieamelng
ﬁ’u‘imaqaunuﬁ'su’[mjﬁﬂLﬂuﬁnmanQiﬂaﬁamﬂwﬁﬂuaa WUANNTU (catechin) ABULAIUA
£ =l = 1 P aa - 1 1 &) a
wnuiiu Sundnegrmiein Wskweulnsleenfiiu (proanthocyanidins) d@ulngjazidulna
weiveswalwess unuliuduasiueyyadaseifidnenwuswnuazlignaadulaedild
wazlasunisiatsaninduans antinutritional factor Wlasananuisavinlvwansiaiududau

wazvillusfunneznaunassuduoulsifalunsdesams (Blasa uazanse, 2010)

=~ —— D
HQ\WM b \ il
A\ HO % /J_}—“' .84
}i{}'“'(f ;‘}‘-' COOH P n
N 4 )
\ﬁ_,_m..:f v 1 y;
10y O }:‘::'.;. -4
HO¥ % y, -
ol )
.~ o i \% ;f'
gatlic acid a el
QH
{agic acid
{\UH
HO i, S04 ¥
R T( Y4\ on
| H N\ /4
i s AN
\\.",,f '\.\,/ ¥ H
{ 7AOOH
OH
gatechin

JUM 2.12 Tassainsansmanuvuiu
o :
N7 2 hitp://mww.thaikasetsart.com (9 w.&. 2557)
! v A P a 3 : - o af -
NBUNUILNNIIANYINNIZUININET (epidemiological) BTlunumludsuinlag
lainsu walduazinazdarantanziaungniuauainnmisineandlad (oxidative stress)
s ¥ GJ L2 1 v U |=l ot o
wazlesiulsa nansenuilazingdesiunisiiegvesdule nsaludulaidud oligoelement
| a o a o I o el ' = o Y
(w3519 wawdnniiu nefueanilsandeslyiladudulenfivselovidegunmiieidesiunis
Y = el v o a o | v ow Y aa
asnavEndniidnuazilujuiivieianaganssihlignsaannududuvesnsadiandy
o a = Voo i & & i
dunsenazansUsznaudugineiiinansnauziiaulusninie (Blasa uazame, 2010)

2.4 fin walsl

2.4.1 éin (Vegetables)

nneuinddiGend «he waefddimsdavinavyviofosuisiuiueuiefiudiy
Auanssuvesiiniilidmiviuvgewns dnduliflassaiemedanmiluiisgannse
asvapUBIAUsEneUMuAlituisfunsdifegiidusyfiv eglsinuuiaeiiann
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wmrmaw"ﬂa\ﬂﬂsqamwqﬂwmamimﬂwﬂﬁuﬂnmmauumwNimu'tm'il,ﬂenﬂuimamlﬁaem
teeAluwdvasnmnm (Lintas, 1992)

wmmwwaemumwmnagiw’iw 10 fis 50 Alaunaed (40-200 Ailaga) fio 100 nTu
fdpanisiaglautszana 1000 Alaurasifilarusnduiissdosiulsenuussuna 2-3
Alanfudmiuvsslonimdarumsvesiniu fnesfiviinuessgennsgandaiivium
upaeTuaglususumnsenulussiuniviessfuumnealdfinsmenuiefunisan
‘Ifwﬂ’ﬂLLa::qﬂﬂﬂwﬁmiﬁaﬂ%ﬂﬂﬁuﬁﬂﬂB'TﬂLLﬁsmﬂlﬁLﬁuﬁuLmuﬁ%%’uﬂismummiﬁ'lﬁ
wisuga fnnoiaveiviinuhiigddieegdudtictosas 79 wulusfuds fs Sopazos
wuluunanan (@1sneil 2.2) Fadnensefiadussfinuuandaiuilosduseneumand adu
m’nwaﬂnwmmaaaaﬁﬂsxﬂa‘umqLﬂﬁ*yaaﬁﬂﬁu%%uasgﬁwﬁﬂ Houlvvasnsadyfivle
wagslunsussewns dnlaevialusingsgmilusmemslulamsauiiusuaesiusiu (1-5%)
wazlasu (0.1-19) 61 (Lintas, 1992)

A15199 2.2 ANRABYEIBIAUTENBUNLATINEINN WauSuan 100 ndu)

8199199 W59 plghuY| WAL

1 7996 upakieu  10-170  win-AlsTiu 01550 (Kcal) 10-85
(n3) (EaanTu) @agniu)

TUsAu 0.5-5.0  wWeawesa ~ 12-125 3-230 . (Kj) 62-356
(n$u) (Taaniv) (Tadnsn)

gy 01-1.0 wan 0.2-8.0 16 0.1-0.2

(n3u) {iadn3%) @aansy)

mslulawsa  05-18.0 - ledes 2-150

(nFu) @adnsy)

Wulvewns  08-80  Twuvadsy 200-600

(n31) (@iadn3w)

flun : Lintas, 1992

2.4.2 waldl (Fruits)

Turalifuiivsinamesmslulawmsaildamasanulussduuiunans warlunalddd
Infiuiiignitdestu uismuazdulyomns udiivsinauvestusiusiuaudesunn @aef
2.3) lunalfeiviinalatufidenduluerhalawezuznendsnaesasiivinaleiuiden
ay 15 (Lintas, 1992)

walifriaegfaeiivdinuanslulawmsaiivneiy (seninsdesas 1.5 G 26) luwald
gnaglsifimanamide TnsdulvgjasUsznoufeimangnlrauasnglaadundndainasagly
dnduiivihiu Tuu@mﬁamwaﬂLLW%WU:i'tﬁi}""m*raﬂiﬂimaﬂ%mmmﬂ TusueiineySaevuas
aﬂwwmmmaﬂma mwﬂuavwa‘l,uaaqwﬂivﬂaummau‘lﬂmmﬁmm nimauwiamq'lu
waluanm:mammﬂim smiui“mNﬂ'rsemmmwmummﬂﬁmuammuauﬂimmmmaau
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Fuduimiudduasnuedlunalian uiamelwesuasralismndnalasawasned lus
fufuundsresinniiu Megrudu luiTuieduruanarsuszneudeindiuiidesnisly
Fnusedriudwmivilugitily dwsulueudouazgniviiusiname daiudluseiui
nansgeannsaliimivluviinaitaumadesuvssnlutBinaiifisme (Lntas, 1992)

a“.l' 1 A & ] = s
A1519% 2.3 Anndsvetasrusenaumanilvadualian (aUSuiad 100 nS1)

GARCRIRE U339 Anndiy N

1h 80-95  uAaLTE 6-50  wA-AlsAu 0.2-20  (Kcal) 6-66
(n3u) (Hiadniw) (Eaaniu)

Tusdu 0.5-1.5 wén 03-1.0 § 1090 (K)) 25-276
(nF) (Tadniu) (lagndu)

Togiu 0.1-1.0 Iwuvagon  110-450 U6 0.03-0.35

(n3u) (Hadniu) Eaansw)

aslulawse  1.5-26.0

(n3w)

wulgewns -~ 0.2-6.4

(n3)

flun : Lintas, 1992

Turalidunuifiviunavesaminuesuaaioney fuiinavewaadenitnuty
fusunaiedlunaliimndnsa wy upum ddunalivigndusgiviinady 2 whwesiunu
e gluviunaiihduludinalsl duluaseeiiuesusitaufuiudmupaidondniae
duussigmanladon wunddouuas Inunaduududadaudndudwmiug ash) i
anentidusndlumalfidefnssuunisenumglusians uenaindudsmrgSadlegly
Usinaiwansnadiulunglsiviiasie (Lintas, 1992)

2.4.3 \fuleains (Fiber)

mieufntudldsewnsidiufisessvieliadediudnumzmanionin Jednume
mamenmeeaduleomisiiddyndngfeausanusienisdesludléianls Aienuves
Lé’u’l,ammiﬁnhus]mﬁfuﬂ’aifmﬁamﬂulalmmﬁwwiaﬂﬁﬂaa*nﬁm%’uqé’aa fogNLTU 394
wawvianse wealaiinviuiiurenisses Wirlalodlnuanalsd wagnuarlaledlnuenan
156 AaianTanndoadiuiaglaaigndnula wagnedwesunannissaudifuves
msTulainse fregrudu Tndiandlaa (polydextrose)  Mrileuitgnminausdigalae
Codex Alimentarius 3g5aufamdlulawmsawedmefifiszfuvesmnediuelsietulides
N1 3 (Mudgil wag Barak, 2013)

viinvondulyemisgnduunldainundefiuvesnuanunsolunisazanes
Usgansamlunsusinuazsananieniw Undududulsomssaimeuaailsdilald
annie Tedlnugamlsd Anfu uaransnnfiefifsates asdnqmailiaevaluazanunsesu
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Iannsayile fidin dnuazrald annseiinusenisdesasdndudulyommamanilannse
nusensdesdulsenauiiiuimanglaaluslédnveswywiuazrlugadlalngLés
nsfinvnisrfudulsomisesiunsnarsantuludid i iiusunsgdndinanis
menmiuuselond ety Hrvansedunasiadamesealududen Faeuiulgenis
vhanwesildlvg waetivanseiuimauseseiuvesdugauluden ulsensdiannsa
wiingueenldmuamuaunsolunsazanei Seansouieent@idu 2 Ussianie @ule
pnsfildazaneth fudulewsiiazasild luduresssloviilldnnauanting
mManw fegdu YeansriuARaaaesea muANlsAIILAETIBUTUUTITEIUNTS
govomns ulsamnstudsheufuusmaaiguazAsnssuvesuuaiiGoviniludild
Runssuvenduleemstuiedestudanssuvemiluledn arsninwiluledniuidy
anUszneuluewnsiifimnuemnsanudsnisteststipdmayslovinea fozvouirtu
(host) TngazlunszdunedguasiiivianssuveuupiiSoviad sty Lactobacilli uaz
Bifidobacteria ludldlneg uasfwisuiuuiquamasaditiy (host) Faansiduman
wilulofinlaedulg) laud nedin i mnueuiu Aialaledlnueanilsn uasniuanlale
alnugeailsilaeasimiiluomsdmsuwuaiiSosinludild uardisduadunisaly
wazgheiuRansTuvesuaSuluald (Mudeil waz Barak, 2013)
duleoslasdnlngszdsznaumenilulawseneiues (wodusamlsditlild
amia) Tnandudiulenovvssmilieaditeia 1waglaa isfilvaglaa uasmaiy Seaziim
adeiunedusamlinefinduquesiviazavie fegrandu fu wazihdas uasledlnuen
Al agnaidy Buydu AudinueiBniefunilulamsaiivudenstasdennsasin
duesilddntulsudazgndeslasnsmsindialalug upnan s Sdaunusianide
Wyrlsloalnuardlsd nuarlalealnuenelsd waglaafignanuya uasnedwesiiants
Mnsudturesasulaminmagiaudy Indendlaa (Mudsil Way Barak, 2013)
TealnugaelsAiinusanisteaiissiuuasniswediwelsiwdudsana 3-10 au
sssumATnUluewns vty Fesnuinnluralsl fruessaity Fafunissniureniana
Tuanaisawazihmalinanaginenszuaunamaaivienisliioules tazanansweduen
atlsrlasnagendseulul Tedlnueamlsdiinusonistesgndaliduduloe mnsiwszin
fihiivesdnumemsnenduReifiuiuwedugeailssruinlve Wewnndauauifives
Tealnugaalsdiinudenisdosuasiinuautivesnmadunilulefndie galalealnuan
prilswaznuanlaledlnuealsiuduloalnuermlsdfiinguilan lnsagiiuasemnsii
il duemisveswueiiSeviinfdieg ety Bifidobacteria wax Lactobacilli Taglu
nsfinwinisuanddiiiiuimgalaledlinueanlsd nuanlaledlnueanilen wagduydu
aametglunmafivinuresuafiFeeinfludld vaziieeinsnssdudeldiinnsan
$rnuawasuaiideiidusunse vsslomiedulududuquemigelaledlnusanlsd i
uanlaledlnuaaatlsd uayduyduarlutefundnsusiiaturesnsaluiumedusfidu
Uselowiigy Safiiam (butyrate) Hreriiunsgedauueaidounazuuniidon uazdaeiiliiidn
asiuldity wndsiiwunsalaledlnuganilsduayBuydunmsssund lun en@slun wedd
an (burdock) 3ae3 Tinduuauilaseu nszfiendy shven waemislinss uenanivsaln
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ledlnuramlsndamnsaduareildanglasamenisldieuled nuanlaledlnueaailsdn
anuseduaneildnnuasinalaenisTdeulalinefiannsanunuanlaledlnueanilsdnn
sTTUTRLAANGamEes (Mudeil way Barak, 2013)
2.4.3.1 Usslewidaguawuaadulearns
2.4.3.1.1 HARBIZUUNNLAUBINNT
Puvidusduludldiemsuinailulawmsniiauysaldiunsdesuasifinnis
anduludlédn winfusiildnnnimindegasu nalutumeduqiasiunuinmis
nmenmitddey aslulamsniinusensgesazannsarludsdldlngudniiliganised
arwgeuiniy iiinaesganssuazdieliduieldity divusemuduleemad
lnnfeglushoiuuiinavesgansslidiuiu warasiilihsfunamsdudwlnniy
fafldruaghanniagdestunruindnaferadetuludildlng 1wy o1nsviesyn d114
dnau warugiSaanldlna m‘ﬂulameﬁlﬁgﬂgm%wﬁau’tmﬁaﬂﬁqw%{mﬁauL?Jumiaﬁ‘uw
wihfiTihefiuSinameuuaiiSenienansaealafin (Mudsil uas Barak, 2013)
2.4.3.1.2 HAFBNISANTLAUARDLAALND DA
nnnafnwdeliumaniianlfifiuirmndenpdasiuvemudiniudinnfuiy
sewhadulgemsuazsunseveslsanduniiorilaviaiden Tneazfinnsananuiunai
wownnzvessEiumIutIsudulse el vanenudewedsandaiiorlava
\daals Lf'jaL%'aﬂﬁﬂwawaé‘f’aﬁiau‘lmLﬁaaﬁun"ti%'uﬂ'i,,M’luLﬁu'Lammi'iw‘fiuﬁsﬁdqwaﬁiawa
vosmnuidssianisiialsanaeadanily nalnnassauufsuiaseduilanamesnaoiaa
masaammmmﬂaaLaama‘saaﬂuumlwuwumwwumuummummﬁmﬁmmﬁmmm
AROLAANTEARAZNTALIN numms@wmmvm'it.l,ﬁ’hriswmeaa@umammaum":r
aneluilududen dulsewnsiitlanuvilngs (Methugu $1al8n wihngiau ey
wazinesiu) favswasessiuleiiluidenuadiloavnsfilivila fedrngu duleaims
Mninaduasimaglaaviluashiausavials lunnafwuiquantfivesnisansefunae
waeseavendulysmsiiinumiiauisia Tﬂmawwaéws‘jqm&hngumwwn%ﬂﬁm
amnsaizanaudssetlsanduiiolanadenld (Mudell uay Barak, 2013)
2.4.3.1.3 aamsnauaupidasziuinaluden
Tuvnenunsinviasdififudenduiusinndutuseniaduleemsi
Futsznufuaudswesnisfislsmumiulssianiz Wulsemnsuveiinagludivan
nmanavauawessRumaluden dulsewnsidaumilauanddidiurariaiinineams
luiinefudioutuluemaiufiuentd feudauduiniundeyafimaniuansdiidiu
Fansfutszmuduleesitlainia wu Syfvduwiadurafireninundessesnisd
Sugdunazlsmuim @zliamnudsafesiiuuseniuun Wulsemisiiuiinadus
anudiiusasstuduiudeiinane egrdlsfinuanuansfinwiiefunsunsnussaig
98NS NEWU waransTLaTiTUUstuiuiilim usenndesiy fifeusdunetis
Judulsonsfiimnmile fegragu wadu wazinedtuinliiAnnsdesfinszinizavns
1§ waziRannsgesansaiuidanausianifaladvinlidala fdeyaduselovdiildann
Sfsuude nalivaginslifnaunavesduusnaufiusnainaseaivari (4
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3

awnadduuaziiiivadluems) anudululgguafddutfonsnasfureaduleainis
ansewmns uazanseengvisn I mfudsnnnfuidamaineguaiw sehelsd
mumssuunviavendulsevns Methady anseimudenisdesledlnugaalsdiinude
nsgee wazindinndlaatidiudislunistesiunazdisussmanuiaundvesdlduazan
Haduidvweinsiislsandunderhlonaden warlsamuussand 2 (Mudgil waz
Barak, 2013)

2.4.4 waﬁwﬂﬁﬁhﬁmﬁgnéaﬂ (Non-digestible polysaccharide)

aslulawsmtuaansatanusssavldamuinveduana vieRniueanines
wilsiedu Gruauvenhmalanadien) nanedhliluugaadlse Todlnueeanlsd viewsd
warrAlss ausEUUNIRsED IUBHUPAC Tedlnuwnnailsd (oligosaccharides) gndnliiiiu
wepmle (saccharides) fiusenausptimalinanaien 3-10 Tuana dslumbseuduld
Tdddamuiaslafauitdndusenlsiiusneudeimaluanaieiiausd 3-19
Tuana eglsfnallaifimananisdanm menm vieviuail dvsunisaadedfnmani
fefulealnuenmlsfiiumslulamsaithnalanadlusamnisfuifnsailasondy
autAnugunsdinamaeameniluleiasadautsautssganidiiu mslulawnsad
ansageslduazanilulsinsnitligndos wunRavededlnuanailssiinusianisosisumn
Mnmsdunnddiasuauiumie 1 vive 2 vedluluaantlsssadudulszneuluming
ihanaluanaiiervesledlnuenailss luewnsuneiing configuration LiuseTedin
(osidic bond) Tuluanaledlnusanilsadliasagndasasfanssulslaslafinvesoules
Adlunisdasluemisvesuywd Tedlnugamlsdiivursnisdesngundnqiifiaglutiagiu
viofidwimuliniududsznailusmmssmfenilulowsmiifmhsvesimaluana
Wwentiu vgnlad (fructose) nuanlng (galactose) nglaa (glucose) uavlalaa (xylose) fia
Ufl 2.13

Fructose

= 3 < = = ' 1
3UR 2.13 ssdszneuimialuanaineivasledlnuanmlssnnusionisdes
=i 4
7N Mussatto #ag Mancilha (2007)
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Tedlnusamlssntligndenidunfinfuilunniundieduaiuniseigueuuaiise
nfivssleviludldlwe@dulngasiluaeiuives Bifidobacteria uaglasumssausuli
a . a 5 ' ' Ao v oA . = o a &
\Huwsluledn (prebiotic) Tedlnuwannlsailiigneesiifinii bifidogenic Fwinsnandy
o ' & o P 1 = a a 1
Fwevievun 13 sdauandduniined 2.4 anuuandemsaiivedledlnuganlsdnnuse
¥ U ¥ 1 1 3 ’ﬂ’ A
msdeswaiiagiudu amnuenvesasldluliana ssrusznaurenimialuianaingd
o q' o 4( = &l i i | v g o af
wumeiuasauuians ledlnuearlsdinusenisgesiiaiiaaniinialuanadeni
wanenafiy 12 vive 3 vile SawdidledlnueamlinazUsznaumslianavesiinialiana
= ' 2 < ¥ 1ol wa Y 5 a
Wenegties 3 Tuana uanylad (actulose) Wuhmaluanaginuauifnmeniiuled
Tnugaailsafvusenistosuazismg i3edainduledlnueanilsisiianiiie Tuiues
a aw . & o = . . Y = =
wenfiu lalalulea (xylobiose) Wutmafiuainnseuauns polymerization 52U 2 #3019
a8 o I3 o = A | Qs =
Indulalalodlnugaailsn (xylooligosaccharide) tasntnwuinlinaautaniunaluladuay
SdwmanaguamadeiuilaanlelaledlnueamlsnainnTeuauns polymerization lu
@ =l ' .
$AUYIEINIT (Mussatto tag Mancilha, 2007)

= a 1 1 el | - B P 1 1
asnaft 2.4 Tedlnuwaanlssiilaligndesitiiniii bifidogenic wiflsmhemanisi

ayUsznoy Taseasluana”
Cyclodextrins (Gu),
Fructooligosaccharides (Fr),-Gu
Galactooligosaccharides (Ga),-Gu
Gentiooligosaccharides (Gu),
Glycosylsucrose (Gu)~Fr
Isomaltooligosaccharides (Gu),
Isomaltulose (W38 palatinose) (Gu-Fr)
Lactosucrose Ga-Gu-Fr
Lactulose Ga-Fr
Maltooligosaccharides (Gu),
Raffinose Ga-Gu-Fr
Soybean oligosaccharides (Ga),-Gu-Fr
Xylooligosaccharides Xy)n

* Ga,nuanlag;Gu,nglaa;FrigALae; Xy, lelad
flun : Mussatto wag Mancilha (2007)

2.4.4.1 AauaNUANAAINEAIN
TodlnuanlsadlauandRazareuiliuagineunfvzdinnuminudy 0.3-0.6 wiwes

¥
=2

imanss Fduarnudusiudirnuiuiissdusgivlasiasimandl seauveanisiia

J " a codal 1 o ¥ |
polymerization vasledlnugamlinniioguazssdurenimalianaimeiuasinalianag
v : o o &
melulpsaasne Syeeuhrumniuazanawiuauenvesenelanaiiidy ATy
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PR é’d L3 ! o a ow o a 2 g
aniifivsglevlaguinivemsvatesiaiidenisdindanislidunnaglasa (sucrose)
=
HasIndAnumnuuin
a = 1 [T a =
msiiledlnueaalsstinnumiuiideuiresinililedlnugaelsaiiuselonilunis
nanndndusionsdledeinisannnuruatitaiiundusavesanssiindus Tunsdives
aa o . ' 'Y £y
awnshsieuuinnienavsldedlnueaailsnlugiugvad bulking agent Saufuansiv
H a P
AMIYULINLIRIE Fapgnadu weauiuny (aspartame) viFagATIlaE (sucralose) Lo
[ v a 1 t a & A = a YR )
tguntandusaiilifivesansiimmmiuunein yennniidenSouifisuiuhmaliana
4 g Vv ' a sada B o J 1 <l
Wenuaziaaluanagussgnuitledlnueaalsaniihwinluanagainitvelvaumilan
WnNNIFsiUTuUsdnvassase msiassaduialulin (Mussatto uag Mancilha,
2007)
muAsitagiiauuananiuaungueslaianaledlnueanilindduadiuns
i d‘d 1 1 ﬂl a = L e =
sugar residues Viiag gﬂﬁwmﬂu’mm’m NITIALTYIFAIUY 3. UAYBY anomeric carbon
waradavesiuszluluana Teevluwdiiusziudisiinnuwiusannaiiuszuearuag
%’ t ‘J & a t ’ﬁ, 1 1
imaweniad (hexose) axiinuszisuduudaussninimiamulng (pentose) uregalsh
g & . 2 : i = an v &
aumaraiuniian pH veenii 4.0 uagluanmilimafiugamaiilvigeduvieluanmues
o v e = a v px sala 5 o § v
mafuliidunannungumgiivies ledlnugamlsindiegluemsannsagnlalasladvinly
goderuAmislasuinsuasamaifinivalimenin loalnugaalsadaunsatlulely
n1susuldsugungditdlunisudulsomsududs uagmuauujisenisiindiinia
di aaa . d' 1 2 b4 Qs -] ¥t
Wiee91ndinsen Millard Tusmsiiiunasssgulagnisiiarudeusaz avinlaid
é} $ 1 s 4 a ar | ¥ e g a
anuanIalunsinfivanutudssteunswignnifulisazdagaslisunaindasy
LR v & & & a a0 o Aly
aglussduifsieliazaintulunisaivanmsUuilouve udeaunid Arveanasunla
& a & i 1 = ¥ o o Qs P
(caloric value) vedledlaugamlsnvvusianistossiendszanas 1.5-2.0 Alaunasiveniy e
I o w an v o = : v oes 1 )
fifnUszunasovag 40-50 amirnuilannasiulawmsangneesla dregradu glasa
(Mussatto wag Mancilha, 2007)
2.4.4.2 QuaNUANINEAN
Tedlnugaalsdlinaauifmuniimonmitddyddioduminaulafiszdnldi
Judwvsznavveemadssainiauauifinmnemmvatgeganivsslevinoguam
: = Y d o ae o a : af o & i
agrannuiislutiuifegdunidusziaumelurestinaslildledlnuennilini@unnd19an
an5% (strach) wazianamly daudadsifnnisudansauazlndnguau (polyslucan) (@13
fvinliAnilue) ety dduledlnueanilsdinurenisgeedeaunsatiunldiluansy
unnldvaunuhaaioaansyibiison situflusdadusinanvuimiusiagieg wiin
o a - ¥
A9 Tevfisn uaziAdesiu (Mussatto waz Mancilha, 2007)
Tedlnugaalsavangvinazlignyaslilusamenywdmsclifiieulesifeanunse
iunldgesiussiuinigenseniteluanaveiimialutanaineiueeiin arsdsensy
P Y = e d < )
walusuiinilulawseiiivinnalaanaies wu Winlea nuaalag nglea waslelaa
wad o a = 1 ¥ i o o o
auauURTvinleflnuganlssmusenisgesntimnumngandmiviunldlus vy
Alvndsusdmiuithelsaumnu (Mussatto uag Mancilha, 2007)
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Toalnuaealsraulngazgnlelasladludiuvuvesszuumaiueims thana
Tuanadeniideslfesgnavdslumunszuadonlufeiy wazdemddhgssuumuiisuiden
iulugidiudneuesinanie adlulaesamdniufimusuiudeguamiosainsimini
uduansm (substrate) waziiummueweritiuunuedTuid Ay wistgelsinuledln
wgamlsfusriaffauautiniaed ymamenmiis e wasiumusisnssuIumsgesh
Tanuseruludeanlalngdiu caeco I8 Tu caeco-colon Tedlnugarilsafinusienisges
dulng ualdldvianun) sggndesiiuledlnueiuasTuluwes daansailuldly
nszvaunsuvuedduselulnsasgndesseuuaiiioilifeinseniasudndesvie
$uaunn dregwveinsruunmuuueadutududuiivsuiudiidenssuiunisviin
\eauasyimiilimdnuuiuuaiiSedmiunaaiguasSuiamsndauia (Wialolasau
ufaaueulasenled wasufaimy) Felifivsslendfudatu (host) wazdufanisudn
nsndunidluanaiing (nslasfuansdus) faet1ady weding (acetate) nsRlowun
(propionate) U77Lim (butyrate) wazsuda-wanns (L-lactate) ﬁmﬁ'jﬂﬁls‘tﬁlﬁﬁqma’maqa
weliursanie Toalnueamlsaimusansdeyduduamsuiilinganuniedon uazdauly
shmualunssurunssunuedudngas Tneviurauazsiiavosnsalviuaedyn iuaald
lusldriusyfusinvadioilnuarmlsdfmmonissosiignlifuduanm suiseneiug
AeqvasnuAfi3eUsSRuiladiveglusld (Mussatto was Mancilha, 2007)

Tuszvumadvownstanduluhsueiidesnunndaulvg ssbuuueiiGodll
Faanisernie Inssruiuvenuaiidefilidesniseimaludildngueaunisinduguanss
(A5197 2.5)

Al 2.5 e sduvIgiilifansemeitidnwaeruluslalnafvesywd

nduvasdogiunid Uinaugadlumize log (¢ dry wt )
Bacteroides 92.=135
Eubacteria S =~133
Bifidobacteria 49 - 134
Clostridia 3.3 131
Lactobacilli NC e
Rurninococci 4.6-128
Peptostreptococci 3.8-126
Peptococci 51-129
Streptococdi (anefuglusiainisenie) 70-123
Methanobrevibacter 7.0 10.3
Desulfovibrios 52~ 109

flun : Mussatto uag Mancilha (2007)
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&

ﬂa'maqaﬁum‘%éﬁﬁﬁimuﬂﬁumﬁéﬁawuﬂiﬂaﬁsvmwm 10" Wwad uagAmumaINNA1Y
ﬁﬁmﬂmw 400-500 aneWugATimLUANAaRUAITIBY aaumawﬁ%‘immmumu’lmg%
fianundufivderdrtnu (host) egrslsfinuquvidludldussliadugaunidnelsn uas
prfndestunsduduresmuiinunfuuudsundusadeds Wesnlaswedomaund
waﬂa?ﬁﬂLwe;mlsﬁq‘fiwwiami&iaﬂv‘iﬂﬁmsﬁgmjasﬁaauusa\ﬁf%a{hmuﬁﬁhﬁ’mvhﬁgu Farfu
asiifehenszdunissigreuaiide luvssmnguresusiidefifedlunmaiuemsidu
Bifidobacteria wag Lactobacilli uwuaiiBsdifinsirlealnuennlsdunlduniign fa
wuriiFeiasanaiSagnivmaniniugiunddnguinidmalmanysslonlvoguamaes
WU (host) (Mussatto wag Mancilha, 2007)

Smswesnsviinledlnuenmlsdariuegiussiurameiuaslagdu Useanthaa
wazUssianvesiustinaladfnuazsefuvesmens San1sviusauiussriauadidelugag
NIFLANNTEUIUN TWIINAIUANNUTIE NI NT VAN IV ILUATILI BB ZHER A usiaNnn151sTn
anmesTiuAtesmminuamsainsalunsrantenailss nsvuinnedusaanlsdal
gneosludildlvg) caeco MnliouuriideiifiagomviliAnauvgiiinadeaunmeeluil

1. mswAsuulasegiafifddqrasdeqiunidluddlng mnledlnuanenlsd
wahiduduanmdmiunmsnigdvlntasnisuninssniovsuoaiduilidainisennie
dnilvyeuuaiSeswan Biidobacteria uglusudamswiadiviaues putrefactive uae
WouvniiSedinelfiinsaludildlvg caeco

2. nanasupsmmatludildlvguazluganisy Wunarnainniswdnnanluiueda
anedue isﬁwaamﬁta‘ﬁﬁﬁfws‘lﬁé’u&m'iL'«ﬁmvl,ﬁu"tmmeﬂﬁL?ﬂﬁﬁ'ﬂﬁtﬁﬁi’iﬂmamaﬁ’u‘uf
vazfiaznsyfunssydilanes Bfidobacteria wasaauvidiannsnuanfinuiindun

3. ManAna1T9IMe 1y Inndutisin (U1 92 96 waz 012) lussdunazninlnda

4. MyiaBameaiving I sswiddisnuisitesfunnfiviure st
wupiBeiideannaviinmeausamlsailigntesllutFmann

5. HapUTIMBINIINIRA HBeInTuImvaIgInssuagatuliunann 1T
aanefvesdld avanInlunanusienisdesvedledlinueanilsdfinusianistosuandly
wiufikaadedunisuilaseastmanduleaims wazamnsatestueinisiiewmnld
wAnfsigavinsvasnivinledlnueaatlsisedeuveddeludldlng nnlutueineme
au‘-W“aﬂmmmLLavaﬂmm’Lﬂmm%aawaum’tum‘téﬂwmmamuwﬂ wAzzIAANIINTERY
\W3ydulnveuaiiFelduidisrtunissgaiuindeuastn naiiintuvesmutuludey
gaanszlaenisrnulssiuesdludn uazasludisnsusuunanmvednmediuedild

6. msuTTMilingannsedn Inslawizedrebailefiduiedostunsindelusld
Fremmindedaunseiunavesmsiusiiintuldvesde Bifidobacteria Hausziamunsu
UINKATHNTUAY

7. daedlosfunisiadelusruumaiiuemns ssuumadiumela wazszuumadiu
HaanziosrnaruansalunssudinaBanieveuvaiidelunisiufiveadeyin (u
FumsunsnuenszUIUNAnTe)
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8. muiiunsgeduvesussmulindy 1wy smwdn uraln uasuundiFey ieaann
nsswivienmannsalunsinifiveedledlnueamlsdiilignees ussmiivudavdedn
LﬂmLavwaﬂﬂa‘laa‘IﬂLteaﬂﬂ'}l’iﬂﬁlmﬂaaaﬂvlamwmmiumlmaﬂlﬂaumm‘lé’ﬂwmmu,smm
warllzddesosnunanumindyesaiilulamsauazgngadu msfiinsgeduuaaidou
mmuuumwmaam«maaﬂmmLaawaqmimﬂhﬂnsumﬂmu mat.iﬁmwﬂuavlﬂma
aaLﬁiumsmmumaam'mwmuumaamvmml,a ZaanIEaN

9. Usﬂwwaammmmwmq;m%‘[ulamwuazlwﬁwﬁmsﬁ'}‘lﬁizé’waaﬂaa
wawmesen lnsndwelsnuasvealwdfinludenanas Suilvdisananudesveinisin
Tsmumvnunazlsasu

10. Hrwananudsiionisiinlsauzide ndnqfelsauzisdldnavesansdaes
uumummuaummawmﬂUﬂmwmwmﬂﬁaﬁmuﬂuﬂu‘tuwaammumuﬂimawaq
ntgaduazduduUssneuveiuinaeuanvede Bif ifidobacteria

2.4.4.3 Todlougannlsdivuranistesfinulusssuwd

Tealnuaamlssiinusanisdosiivarnuatesdafinulalusssuvagearnuldly uy
whils naldiuagsin Meeraidy Fawew nszdieal ndae Lw3gtaneialya (Jerusalem
artichoke) A3 (chicory) nseiiieudy (leeks) 417151 d1unae ermey (yacon) uag¥1ad
Iwldl (salsify) TmammmmaaLmaammwummwmwm‘[aa‘lﬂmﬂmlsmwuﬁanﬁaaaea
Tudredesas 0.3-6.0 vastiminan mmwﬂamavmaﬂwﬂuUimmaa"lumaiaﬂa“ 5-10
vz Alunuarenpeuiimduduinndedosas 20 mu’iumamaequummﬁww
willeflnuananlsdfimusenisdesetatu muarladaglase (ealactosylsucroses) s
Tua (raffinose) waz amiBloa (stachyose) Tufamiie wdndaviind1eq waslundnvesity
nsznai lelaledlnuenatlainulumiolsl uarlodlnusaailsdiifinuanlnaiinuldluuy
Tasian1zesndslutinudanies (colostrums) wisthuvesmiimdnassli ﬁ”a'l,ugll
daszvioluzuval glycoconjugates

Tngtawigly wiolinds wdn asudflen Aned Fvey a135hlen 417813 (wheat)
thila néhe drvdd sedema wazdnlsdduuvdsesalaladlnusenlsdiifimu iy
un ghulelaveaylan (isomattulose) nuassssustiawnsanuldly dhils dhideudes
warluwdndusidlfinannninalussdufivaenfodmsunisnane s lelaledlnuan
Tsdnuldlusssuedly wieldl waldl &n un wazdide nuanlaledlnueanilss
(galactooligosaccharide) Tagazwulslusssumaluiusvesnsd uasdluinuvassiing
dntdes lalasiiinydu (cyclodextrin) wuldlussruvalunguauiiasaeildluwdavasdh
Aduiln (legumes) dtaudia (lentils) §aid (peas) dundos daanln ueald (mallow) Aou
Inwla9i (composite) wazsiamsa (mustard) wuinfivSinavesledlnusrailsdninsmilua
uan (Mussatto waeg Mancilha, 2007)

2.4.4.4 msthledlnuyaalsditnusisnisdasuussyndly

Toalnugarlsasuunidldigninunlduselenilunslfiludunanuesewnadio
quamlutadlifnmsswibinant wessiinsianussgndldlugramnssuuasiinsdanld
distuegudiaiiios daulmgasthanldlugnamnasuadosiy Ghwald nun Told o Toan
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= = = < o 3 a  w L3 ar = T k4
\ATRIRUNRAUN NIALIATBIANLEANEERR) NENAMIIuN (Uunlin yuniazatglududula
= aec da o =i = ar =4 < v = o ¢ daaa ° =3
uura wazleriaiy) leifsnniidunsdingluin rannsfeivelidunIgnidindiledlnuen
mlsalUldusdmausslouisialaadt (host) lagludeuiuusaiinmvaunavesgaunidly
ald) uazndadmugdululefin (synbiotic product) @ulunswausiuiuvewslulefinuas
Inslulefindsdievilviiaussloviselaad (host) lagazdisuiuugenisegseauasiiniiiiy
TUIUREUEETTTIR) lussuumaiuemslagazlunssdumaasydulavsevirliin
ac A A = A oo oo o W )
nyzvIuMTLnueifulaewuaiivriianilatauuaiievinlrguamadiuiudndn wazd
' ' o [ )
denallaad (host) lgunmnRanaie (Mussatto waz Mancilha, 2007)

f
=i o

wnliuduqisziledlnusamlsdulivss Tonilugnamnssue maiaveamiu
fregnaty 19ad nane wagloAniuadium AMNTIUNTINGNNIA BEN9TU gnax anft
Tnfn Sywe et Tealnuan waguesmaTe dwsuruntls uagiwavs (pastries) ogn9idu
Tuwdafusivuuutls deg1eidu wou wagutiunan (marmalades) uasninfsiiile
deghadu Uainseles uasidini wieg1dlsfinumiudiwizvesguauifiniuaiinisnin
uazanauTRnamenwaenan usiihanledlnueanilssiuudensgosiuasiueg
fuviiemescunauadedlnuganilssivangauitgadmsunistruszgndly (Mussatto

way Mancilha, 2007)

2.5 wilulafn (Prebiotic)
wilulednduaiTulansnareduribigngoslaseulmidossmslusesnsuyed
wazldgniFendt mflulawsnanedugiidununses unessargniendilealnuenelsd
lignges Feazazaelsluloniusaiosas 80 wWiluledniliugiuussnevvesemsilal
TadhwomaiBeulusdldnauasqnanidanlnenismiinduuuss lowdsed ity (host)
sradudonansssrinnssdunisdadonvonisaiydiula uashanssueghilagamivie
Sriaduiuvetsuaiide Mmafasurewslulednamuiisadusupuddyaesdsiia
Anuvetdulyes Medesniutesnsfndendmiuda (cenus) ﬁwmnwawﬁa%uag}i
furdiomasuuniiedudnin Jagiuiiiivarluanavesenslulawmsailigndesiiogiudas
voslausnmlsa (disaccharide) ledlnuaaailsa (oligosaccharide) wazwaduganilsn
(polysaccharide) S8aunuviania (resistant _starch) waztaalwdesafilésunisdraing
AnantAlunilulodin (Al-Sheraji uasAnsy, 2013)
wilulednrinulugdlddnlugmaiuemsdiuarauazuuaiidulnslulefin
illduseTeni uilignldlaouuaiiSoainduludld uanylaa (actulose) nuaslaledln
wgAA1l5A (galactooligosaccharides) Wialalodlnuanalsa (fructooligosaccharide)
fuydu (inulin) wazlalaslaian (hydrolysate) vo1duydu uazuealaladlnuaanilsn
(malto-oligosaccharide) 38aunusiamsa (resistant  starch) WunSluladndifloglueims
yeayudnuUnd ssdUszneusiulasvetuunuedTuvesmslulansaiisuiufe nan
lasiuaedug Inslewizesads ninerdfn nanlnsilefin waznsadnfizndsasgnldlneuh
T (host) Wiawluunamdasuansonulaluundaingg agratu 3ae3 (chicory) Faveu
nsuifion wieliings ondilen (artichok) nasifieudu nde unlewme uarivedndugdn
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wnune Tnethlulealnuapnlsdfuansitinmsufiuessihmananoslinfidanivemed
waslswduasiu wIluladnledlnuagamlsnarunsandala 3 35etu A 1) n1suenaan
Ny 2) nsrdnlasendegiuniduiensduaszilaeldioule 3) nstosaareneduen
alselaeoules Tngdusnandlulednfidunanlealnusnalsdiinsnantusazanunsom
Folaiomuiieinann (Al-Sheraji uaznaaig, 2013)

2.5.1 siauazunasiiunvasniluladin

msmﬁulmmmﬁhjgndaa (non-digestible carbohydrate) @1311309n #1517
Huanssmannslulednlémnrunasissislui

A) ﬁ'ﬁumuﬁiaﬂsﬁluﬂ'istwmmmnl,asLau‘lmﬂumzmwmwwaaﬁ'&xiﬁmgnﬁw

Yhu

B) flmulsenswinlasuuaiiaeludle

O fanuenunsalunisduaiunissondinvienanssivesgdunie

nuarlnledlnugnanilss nyalalodlnugnalsatazduydmiunslulefnfiziniu

U
et &

wnfign nuanlaledlnuganlsdligndesuaslfnannuanlnafifntunusssuipludad
HosgnéneiuuiazUssneudsluanatasnuadlaanafi (inutin type fructans) Buydu
wagduyduusztamnnunu (inulin type fructans) Wudulsomsitagaeni (soluble
dietary fibres) ﬁiﬁ’ﬂﬁ’uﬁuanmnﬁwaﬁuﬁmﬂ'ﬂiﬁwaw%ﬁﬂﬁlﬂﬁﬁmi‘%ﬁﬁLe’fu’l.ﬂa'lmit,ﬂu
druusznau WU waglas (cellulose) Langn3u (dextrins) IWARY (pectin) LWAN-NGUAY
(beta-glucans) la (waxes) waganiiu (lignin) @1H5aUSUNAINSTUMNBAIUNILAYS IS LA
FajuFdlsuslevitufoiuduyiulsaamisnm ammslulednfilamsssuvifause
wuldluemnsvaneeile 1wy wuslddss 3aes (chicony) ugidoma wazdnand wavidu
duusgneumussTinAluteauiul (breast milk) Uszianvemiluledniivainuarsuas
unasinuanswilulefnazuansluasied 2.6

2.5.2 aywanunsalunisusinuasnisdmaanvaanwiluladn

asTulemsaitndesildngdmdy (cecum) Wuansssfudmiunisninlag
wuaiFeiivingrusnmefisiuayundnnsil minnsnvilasnsifuyudildsuemis
Frwandaglinuduyduuseisalaledlnuenailsslugaatse taelifoyainnismaaeuly
viaoaviaaed (in vitro) wagmanageuniglusemefisasunszuiuniaminaslulansmiag
wueiidelugldlvng snnsanviluvesaneassladlfduindinsaluiuaedunanesind e
duaiunsiYInsenuasauaSuRINTTLYRILUATISY

wiluleAnidumsisduiidentdlasuuaiiFeinslulefnsuiunis Tnslulefnazgn
nszulnewslulofnliasauiuln uaskdmnsnlatuansdy mseasiundlulefndeaunsn
Usuwaeugduvisludldivgveslaad (host) Tugnsilqunmdid weBudunisdnidentes
wilulefnfiddiuaznsraeunaudsuuamesgdunisluganseiiininatimilulafni
Tunaeanaaas (in vitro) waglusienie (in vivo) (Al-Sheraji uazang, 2013)
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i i a
A15199 2.6 wanwUssinniazwnasinunslulefin

Usznnvaansiuladin unasnvaansluladin
Fructooligosaccharides Asparagus, sugar beet, garlic, chicory,

onion, Jerusalem, artichoke, wheat,

honey, banana, barley, tomato and rye

isomaltulose Honey, sugarcane juice

Xylooligosaccharides Bamboo shoots, fruits, vegetable, milk,
honey and wheat bran

Galactooligosaccharide Human’s milk and cow’s milk

Cyclodextrins Water-soluble glucan

Raffinose oligosaccharides Seeds of legumes, lentils, peas, beans,
chickpeas, mallow composite and
mustard

Soybean oligosaccharide Soybean

Lactulose Lactose (Milk)

Lactosucrose Lactose

Isomaltulose Sucrose

Palatinose Sucrose

Maltooligosaccharide Starch

Isomaltooligosaccharides Starch

Arabinoxylooligosaccharide Wheat bran

Enzyme-resistant dextrin Potato starch

fiun : Al-Sheraji hagaus (2013)

2.5.3 AuaNsaumMstsevawsluladin

wilulednludsdldngdudilaedlaigngon idannandnvusmaniivemsly
ToAnfiuduresansmslulefniilsigndetlnseulaslusvdounasioulaludléanTuszuy
ymudug ey wduasiiudduedildlvg anmsfnwiinenuidleduydunieled
Iﬂwuﬂm‘liéﬁgnﬁ%%’ﬂﬂﬁa ileostomy subjects n1sAuan mvealdluglvinduuiduunf
aregszwindosas 86 uaz 89 vesianiiudnly (Al-Sheraji uazaai, 2013)

2.5.4 msuszandldnslulefnlundniuiiamis

nslduszlevdvemdlulefiniludiudsznavvesemisiideliiuisunaigegig
ilernissuiusaudnvusmassamdudasaslesdusenauiifigauialasuinis
Fafimwaunanndy dolinslulednidudunaslundnfasiuineiuazemsidiszian
fuieaelimamnniloBsudisuiudilsemstugiu wilulefnazdrelivuumuiiuay
fFuitviimuanlminnnniwasiiengemui uaedvildustuandniauguiuiasan
Tntiduaaiu ewasnsslunsazangliluveamarvinliim3lulednunldldlueiesiy
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=

wan ausiun uazwinSasiildmounds (table spreads) ansnilulefndngnlflugiuzves
ulownsluguvessudauasldidudrunanluamnsmadenini (functional  food)
Taeamzagibdlundndusiuimasaunth Tnedrunanevnsidundlulofndisdeaiuns
sontinveUATiSeiiuslsvlludld
Luaqmﬂw"'luiamnnauum‘lumsm‘f,mﬂma wiluleAnTetheuiulssemsaisilesusinlagly
uwanimumaﬁammuavauaama Aetldndnlundndas e wu wdnAusiildmuuail
(table spreads) HAR ST TiRdeIe (butter-like product) HanSusiusldvnauudls (dairy
spreads) ATuAa (cream cheeses) waziuaudeudssy (processed cheeses) s sifvans
wiluledndalddmiuvaunulashuas Snwanmddadusasdilvsnvasidodudaiuils ns
damlulefnaslusdnsnsidefianlaiy ’L‘E‘iumimﬁmmdmmsaﬂaﬂumﬂLLauum'lman
wilauLfy L‘Wi’leWENﬂ\iLﬂ’]“ﬂﬂlﬂ@iﬂ‘lﬂ‘mﬂﬂwmlﬂ‘l ﬁ]::muwiluiaﬁﬂaﬂumuwam'tm
wa\wmmummmau’la‘iuwammwaﬂIﬂLLamwlmmumma TunainvendnAusiuy
nanSawonsuanslifiuiinmsianfisiung Tnsmniratedsamnsussunvleisninas
malu msmuw“luiamnm’luamﬁ..,'m'Nﬂmmsmwaluﬂvwmu’um']manL:,ramnlﬂaaiumﬂ
\iean syneresis Wagladua synergistic Naﬂmqﬂaau'l,umﬁmﬂuﬂmwamLm:u (aspartame)
wagorddauny (acesulfarmne) ﬂ'immLLﬂa@”luqumuaawuuaa'lﬂzy (Al-Sheraji uagmg,
2013)

2.5.5 nansznurawslulafindemsiasgidulnuadwsluladin

2.5.5.1 thusuwluastaseuesines

@a%’l'imaawﬁﬂwﬂuumt,umﬂimm bifidobacteriaSasag 99 ﬂaﬂmmuﬁaaums
Wavue Tummmmﬂminnumuwa‘uaqm‘snmuamswmmamumwnaavmauwseﬂuaﬂa
wusiuduegrsnn ”[uu’mmmﬁiaaiﬂwﬁﬂmhmLLawm'uU's gnauduqtigdndiunisiivin
sonuaLAINTINYEY bifidobacteria wagliiSendeiiindu “Vadudfisa” vandlulefns
§350%1A (Al-Sheraji waganiy, 2013)

2.5.5.2 uansenuvaansivlafindadnuiunsidinsenvadinsluledin

finnstuduiedlnueanilsddrulngdudioduatumafisduiuresunaiite
3N bifidobacteria Tudildlug nsudlnaniuanlalodlouganilss 10 nduseiu wWies
weftaevilviAn bifidogenic effect to asludinuszdrfunuinnisuilaansluledin 2.5 ndu
Ao Tuileaneiiazifiusefiuves bifidobacteria Tuganstld Usinaledlnueaanlsditlaign
govriinduniinudiiude bifidogenic effect Tanfloufiufiunuanialedlnueanilsd
dwiulalaledlnuenanlsduiunm 2 nfudety fedufivsweiiaeyiliin bifidogenic effect
fimwnuimalaledlnusamlsandniufosilnaieliiAnnisnszdu bifidogenic effect
agsening 2 uar 10 nfusieTuluglvg wisdaleedesuilaavialnledlnueanilsn 4 ndu
sofuiieifiuszdiu bifidogenic Tudldvesywduazniniuduyiudaiunilulednasly
HandmusiemIanIaliulanslitinseanaznmsiauveswuaiienslulafnls (AL-
Sheraji WagAMY, 2013)



41

2.5.6 Ustlavusiaguamuaansluledin
2.5.6.1 Tspnssiwzuazanlddniauideundu
TsAnszmizuazaldsniaudaundu (acute gastroenteritis) Sinvgiisndasiunis
uslanavioiivudeugdunisviomsivangdunid aunglagialuifaain
Shigellae, Salmonella, Yersinia enterocolitica, Campylobacter jejuni, Escherichia col,
Vibrio cholera wag Clostridium perfringens L“?I”eﬂiﬂL%ﬁ?ﬁ’aﬁﬁ]ﬁzﬁﬁug"muﬁzL’ﬂ?tgtauiﬁiu
sruumaduenns uasynsningileiievessruumaiuensvieanassviiansfivesnin
vuieuluemisneuvilae arsfiwdindnardwmadenisiuveadaienludild
(intestinal mucosa) yhliAan1saduld endeunasviends AtunistiegueauuniiGefidy
Usslomidadidnuiunniuludildngsuiuiededuq wu ssuugiiduiuensling
Haafuiiinnsuiulge mnuAnlunsnunmandRvemsluledinde anti-adhesive activities
Tuilagtudsegneldnisidoasiinileddu (functionality) fidadaylunisiudsunyas
wvnansalsamethives Welseluglddulngalilulunedusanlsd (monooligo
saccharide) viselaalnuaaadlss (oligosaccharide) anedumidiusasu (receptors) WazAINg
Renfurinawenitmmadniuiunsdaasmiluledn Binding vesdeolsasefuivenil
\Duduneuusnuesnszurunis Teladiwdu (colonization) slutlagiuntsiwdvnemane
vinazduagiuledlnusnailss (oligesaccharides) luntsvaaessefundin dsansiidu
auusvostihmia multivalent iy blocking factors vl furendengnosnih
Tildnenmnawefeiamnmiiulefnfesnluidduresiiuiiduliluuennilsdvie
Tealnugaplsd TulanaueniiaaseziiianTsy anti-adhesive sanwefiazdudanisinizdy
seiuieadolsn (Al-Sheraji kazau, 2013)
2.5.6.2 MFARAAAIEEIB RTINS
Iéasfisaeunisdunuiiianssuuet Genotoxic enzyme anaudielssulszyiu
arniluledndly snmsAnwluseiuddldrusulsemuniuanlaladlinuganlsd wuin
dawaliiinnisanases Tulsssnme (nitroreductase) Badiuasnsziuninfauzids uazds
anszsuvesdulaauazninlalendsn (sovaleric acid) Wi ukUYTBITTUUMLALB NS
vouuywdulilunsnsivasunasainianlaledlnuganilsn fe genotoxic enzyme WUl
annsadudaevladivanils B-glucosidase, B-glucuronidase wazarylsulphatase
(Al-Sheraji wazAuE, 2013)
2.5.6.3 NMIYATNUIZN
nmageduunaisiuazinii@ondudddydmivlassaiveinsegnuasnisgndu
Aiutuaansadesulilifnlsn iy lsanszgnwgu finsauinsiuniuanlalodlnusn
alsfadluamnsveany aunsadiunisprduunadeuasuanii@enls fanalnddiliiamy
Fovau wilunsdiitedunisidtuludldlugduisiuiinadeniuaalaloalnugnmlsd
wifidourrseniuiigduvidiiiudenariuarqaunidilalddonasdmiunalnfifley
uannimgalaledlnusamlsddiinadanisgaduussiquasnisinyuyediodldsuledln
weanlsd 15 nfusetu vieduydu 40 nduseiu wuhvhefiunsaduveueaden dwu
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migaduwunili@amuineiinsgeduuunii@audiugunnnsuilaangelaledlnusanilsd
(Al-Sheraji wagAug, 2013)
2.5.6.4 nM3nruauluii
s=!l, = =5 i LY <€ L2 dyu (-1 n:i ot
wennilanansluledneaiinasenisauailediy fadidnalniddlsiluinsui
a =2 [ v o ey vl @ . val
fuan1sAnwlauansliviuimavinuaslAdin1sWaun mechanistic hypotheses lagladl
cJ <3 t di = L2 1 1
nmsfinwlunyidulsaummunuiwdelslelaledlinueanlsaunuanilulawmsnegndgly
2715 wm"nﬂaaLaamaiaauaﬂmﬂﬁwaliﬁ'lu%"%’uLﬁmﬁu’luwﬁtﬂu‘hmmmm waglnsnd
v o & P = ) P o o P
wolsaluduiiugy WewlTeuieuiunyitiguami Tunsdnwduginisasisgeursalale
Alnuwaalss wulidrsaslasiuludesdanardaeindumsignsdudiouleidlnidn
< 5 o 4 a n = [y Y
(lipogenic enzyme) Tusiudealiunaresianssuved propionate Mignasisainnimin
ansnslulednlneuuaissluald (Al-Sheraji wazang, 2013)

2.6 yATeRYdes

Kubola uagmn (2011) I¥imsfnuifeafufnenmlunisdisdeedulselomnide
guameaanaldiivinmsdadanuannthludseimalnediuau 19 viafiuansrstudafy
fMegraunantniusisumdluniargiuesndesmitdevesUssmalngnyiin1smaasniee
pghaty Uinamsngnuall fanssunisiusyyadass Uhnadeiiud werSinuiena
wavsngin luilevawadu (Diospyros decandra Lour) fUSanuasyszneufiuednuay
aﬁ‘d‘izﬂauﬂmhuaaﬁﬁ%wmqaﬁqﬂ (215 HadniuvesnsaLnadnAenNIuYBIdnTann uay
187 fadnuvesgiurensimesasain) dadenuanilovesanalng (Terminalia chebula
Retz) fiinansumsiueyyadassguileivuiunalivingug §vimisiwsgilagnnsm
ANEINTAlUNTIIInEYYaYen 2,2-diphenyl-1-picrylhydrazyl (DPPH) (Wa$ t@ufn1s
Fudadoray 99) waelimuausalunisiidmsusznaudsfeuveaeinduasuszney
Badauveaea (63 fedluavauvinmetasonfiesaisadn) wazthaaranun (glasa
nglea wignlna uaznuanlng) Sedeud 33 fe 430 Dadnsurenfuthvifnan Tnodilvgos
Uszneufethmanglaa @dwaud 75 0 204, fiadnFidantu) wesrinavgning @i
Faust 5.3 F9 193 fiadnFuranii) walﬁﬁﬂﬂ‘%mmﬁmﬁu%gaﬁqmﬁaehuﬂuaqLﬂﬁaﬂu,asLiﬁia’uaq
uzvmtlan (Phyllanthus embica Linn) (2.2 fadnsusaniy) aguladwaliaindiludseina
neihuldlunsineiuansunumeeanisiduundsesansmgnued

Abirami uagAmg (2014) lavinsAnwdneamlunisiueyyadase fanssums
fudneuluiveari-azluaa nsduduauluivean-ngladina nsduduoulesadueame
158 waznstudueuleilnlsualunaaniildannalditudlodddun Citrus hystrix uas C
maxima @uas waz dvn) Favihnameaedagldsuuuunsmaassheansiaiiluvasanaaes
wuhBinaasUszneuiiuedn wiufly waenalussdianuaegludag 836.90 1 909.52
fadnsuvesnsaunadnaedng 333.33 ft 523.21 Tadniuvansaunadnsefinsuag 224.88
f1 262.22 fadnFuvessiiuredng audRy druRINTINNTATUOYYATaTEYRIHARRY
nsnnanilaglivagiznislagldisnsneastduvasavaaeetnudy JFnImANEnse
Tun153fad nsvennuenansalunsiveyya DPPH aatuaunslunisdueyya  ABTS
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anuenunsslun1siueyyalensend Aanssunsudsufitenedentiadu uagdinnadad
nsvhanedinden venvnduSmuindivesiduinmsdudueuleiuean-oriaaviiuies
A 75.55 f4 79.75 LLﬁxﬁLﬂa‘fL%uﬁﬂWiﬁugﬂLﬂulﬁdﬂtmaﬂ’l—ﬂQIﬂ%LﬂﬁLﬁﬂﬁU%@Elax 70.68 &g
72.83 %'!x‘lﬁ’lﬂ’}WlﬂaENT,E]EJﬂWiﬁiaBaﬁlﬂ'g‘n"Luwa@ﬂﬂﬂaai (starch digestion bioassay) gﬁﬂ‘f’]
Tilughethadmalsianann Gtrus hystrix uae € maxima Saiiuseansamlunisiiuds
wulediinlsdiua Govaz 76.95 1 80.79) nistiufneuluiovdfialadueameisa Govaz
75.71 §379.74) LLﬂ:ﬂﬂ’}‘EFT‘UgﬁL’e]Ul‘ﬁﬂLUﬁﬂ-ﬂQﬂIiﬁL@ﬁ ($owas 68.15 93 69.38) Famanis
naaeaiinan it niiuiniwaldanain Citrus hystrix waz C. maxima @wes wazden)
ansathunlfifuumdwesmnsiueyyadass omsmadenlmiiloguamuaziiunldidy
g1lel

Al-Sheraji uagAnle (2012) IfinsAneieafuUssansveade Bifidobacteriumn
longum BB 536, Salmonella choleraesuis JCM 6977, Escherichia coli ATCC 35922 uag
B seudocatenulatum G4 Tapnsaathaan 24 waz 48 $alusvesnisdesdulearn Mangifera
pajang (MPF) LLazwaémﬂﬂﬂiﬂmamﬂauﬁ'qu'leiaﬂ‘luﬂs::mwmmwawqwéuas
wulminoan-agluiadvesuyus MPF tazwadusamlasnudninniniiusuiuveaie
bifidobacteria ualiflnastonsdyyande S, choleraesuis JCM 6977 wia E. coli ATCC
35922 Banitusawaiideunniuisuiisutusuyiudutunslulednymnsdn wudmed
weaalssandule M. pajang uanmanislignessguanlasihdeslunssmizamnsves
wyuduazipuluiean-agluaauomyed Walusuileuiusening MPF uay inulin wuiy
MPF uanauanasligngedligendn inulin MPF uazweBueaalsduanslyiiiudannswsindidl
Usevsnmuaananiivesmslignges sy Swenagnaenlidundluledniionnas
whnludunanlunindusioms



3.1 gunsal

UNA 3

3.1.1 Yaghuiilélunsvaaes
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Fomenaans Holve Foanity duittnanld
Acanthopanax trifoliatum Merr. Auuy Lopea tree Ve

Alium sativum Linn. nzdieulng Common earlic b D)

Allium oschaninii neuuaslng Shallot W

Aloe vera Tnnsassd Star cactus Jululy

Ananas comosus L. Merr. Fulzanessnwn Pineapple (doluna laisauden
Annona squamosa Linn. o Sugar apple oluria laisauudon
Carissa carandas Linn. szshaasizunli - Karunda Ha

Centella asiatica {Linn.) Urban. sutun Asiatic pennywort Vadtu
Chrysophyllum cainito Linn, wetiadudios Star apple HE

Dregea volubilis Stapf. F1UnY - fan

Eloeagnus latifolia Linn. UZVan Elaeagnus latifolia Ha

Ganoderma lucidum (Curtis) P. Karst WiavAuds Supernatural mushrocm  senudia

Garcinia mangostana Linn. danm Mangosteen waenua

Ginkgo biloba wilzfe Maidenhair tree T

Gymnema inodorum {Lour.) Decne win@agen Perrpioca of the woods Vg

Helianthus tuberosus Linn. wAnee Iy Jerusalemn artichoke %

Ipomoea batatas fiusaifion Purple sweet potato W

Ipomoea batatas (Linn.) Lamk. LA Sweet potato 92

Matus domestica Borkh. uaﬂtﬁauﬂa Red apple Lf'zaLLazLuﬁsn
Morinda citrifolia Linn. ue Great morinda Wal

Morus alba Linn. TR White mulberry Ha

Momordica cochinchinensis {Lour.) Spreng. — $intm Spring bitter cucumber  wa

Musa acuminate naaeauilouns Lep Mue oluna laisauwden
Musa acuminata Colla. naaeld Pisang Mas iloluna Taismugen
Musa sapientum Linn. ndaeih Cultivated banana iloluna lissuUden
Nelumbo nucifera Gaertn. it Lotus seed din

Oryza sativa 4 Black rice widn

Fassiflora laurifolia Linn. e Jamica honey-suckle Lﬁ’aﬁaxmﬁﬂ
Phyllanthus emblica Linn. uzuilon Indian gooseberry Ha

Salacca zalacca daz Salak plum lolura livauden
Tiliacora triandra (Colebr.) Diels HIUN Bamboo grass Tu

Zanthoxylum limonella Linn. UBWYIU Kamchat ton wan

Zea mays Linn. var. saccharata dralwavu Sweet comn \dn

Zingiber zerumbet (Linn) Smith. 3nn Shampoo ginger wUg
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3.1.2 Weqdundsildlunivaans

\FouvaiiSedldlunisnaaeu 16un Lactobacillus acidophilus TISTR 1034 Waz L.
bulgaricus TISTR 451 lasnaneudqaunid anduideinermansuazinaluladuvs
Usginelvy (Thailand Institute of Scientific and Technological Research) drue
L. casei spp. casei BCC 4308 wag Streptococcus thermophilus BCC 5366 launann
BIOTEC Culture Collection (BCC) Audiugimnssuuazmalulad¥inimuviey1d (National
Center for Genetic Engineering and Biotechnology) mﬂwaamLﬁﬂ@ﬂ{]mﬁtﬁuﬁﬁﬁqmwgﬁ
-80 ssrmwaLiiesd

3.1.3 o1siasadienldlunisveass
st nidlunsneans leun De Man Rogosa Sharpe Broth (MRS, Difco,
Becton, Dickinson and Company, USA)

3.1.4 asadildlunmmesss

asazanedlaumnuidutuiesay 0.1 arsazaisomusanuiduduiovay 80
gNsaTANLEYNUEARINIINTIS DA 30 @Tavansumueamudutusasag 100 @15 2,2-
diphenyl-1-picrylhydrazyl (DPPH, D9132, Sigma-Aldrich, Germany) A7uudY 0.025
NSNAeAnT dnsarateznaUnines (acetate buffer) ALY 300 fiadluans (v
3.6) @13 2,4,6 tripyridyl-s-triazine (TPTZ, 93285, Fluka, Switzerland) lunsalelasaassn
(HCL) Ausgugy 40 dadluari ssazaneeinaaelsn (FeCly-6H,0) Adudy 20 fiad
Tuan$ @13 Folin-Ciocalteu reagent (UN3264, VWR chemical, European Commission) 1
V3gvisnainnge (Ultra pure waten) dsagmelmifgunTiuaiun (NaCOy) madiduiosas
20 a13u1ASFIUNTALNAAN (Gallic acid, 48630, Fluka, Spain) ansazaralaifioululngsd
(NaNO,) midutuiewvay 5 ansazasepiiflouraslss (ACL) arnudnduiosaz 10
ansavangluifsylansonlas (NaOH) PRduYY 1 Tuans ansunsgiuamdu (Catechin
hydrate, 22110, Aldrich, Germany) @sueav-Inlafsoa (atocopherol, 95240, Fluka,
Switzerland) Loulesosdfalaaueamaiid (Acetylcholinesterase from  Electrophorus
electricus, C2888, Sigma, USA) Aastdudu 0.025 eilnseiiading asavane Tris-HCL
buffer AMuINYTY 150 Hadluans (Wee 8.0) @rsagany 5,5’ -Dithiobis [2-nitrobenzoic
acid] (DTNB, D8130, Sigrma, USA) A1sttiudu 0.3 fiadluans ansavatvezdnalvleladule
1olad (Acetylthiocholine iodide (ATCI), 01480, Fluka, United Kingdom) anadudu 1.8
fadluas aﬁﬂmaumﬁuﬁqwé (Galanthamine, G1660, Sigma, France) @13 Dimethyl
sulfoxide (DMSQ, CaelovErba, Italy) m‘smmgmasmﬂua (acarbose, A9890-1G, Sigma,
China) oulesiuean-ozluaa (porcine pancreas, A6255-10 mg, Sigma-Aldrich, USA)
PN 2 glinseliadang anTavawaniignudutusaay 1 (Starch soluble, 14418,
Sisco Research Laboratories Pvt. Ltd., India) @13agane Tris-HCl buffer Audiudy 0.5
Tuandusznaumenaadsuraalsamautudu 0.01 Tuans (e 6.9) anslaineulnunadey
nne arsazanglapvulaasanlanniududu 2 Tuaid rat-intestinal acetone powder
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(11630, Sigma-Aldrich, USA) asavarevaamntviinesanududu 0.1 Tuars Gew 6.9)
#13 p-nitrophenyl-a-D-glucopyranoside (487506-1G, Caltbiochem, Switzerland) A773
udu 5 fedluand ansazanedunde (saline) mnududutesas 0.9 arsavanglalasnassn
Unwes (HCL buffer) (fikey 1.0) ansazaneweamatnines (phosphate buffer) Aandaduy
20 fiadluans (e 7.0) ansazaneladoulansenles (NaOH) Adudy 5 uediea naala
lulpsedledn (Dinitrosalicylic  acid, Aldrich,  India) aInglaaunnigiu (D-Glucose
anhydrous, 454336, Carlo erba reagent, France) @158 uyau (Inulin, from chicory, 12255,
Sigma, USA) ansazatsiuea (PANREAC QUIMICA, EU) mnudutudesay 5 nsadaiisn
WUt (QREC, Newzealand)

3.1.5 inSaslauazgunsaiilléluntmnans

wdosilauayqunselitlunisnaass 18 vanguman (Rask) vutn 250 fiaddns
NIzAENIas whatmantuesd 1 wuiawiusugudnas 6 Jadiuns vaeannass Twaduuy
U3u1as (volume pipette) Inane widudauans vamusuUiuamns (volumetric flask) N57e
uhansesens guilintle meiteaionnassd irdesun (blender, National, MX 795N) ta3asd
a13 4 funud (TE214S, Sartorius, Germany) Lﬂ%ﬂ\‘}‘ixl{ﬁ&!?ﬁyﬁg’lﬂ’lﬂ (rotary evaporator,
Heidolph, Heizbad Hei-VAP, Heidolph Instruments GmbH & Co. KG, Germany) ﬁa‘uau
Jou (hot air oven, Memmert, UN 110 Germany) m&m (Samsung) visfatlanusuy
(autodave TOMY, ES-315, Japan) muuwa (incubator, Memmert, INP 600, Germany) fﬂ
Uaenidie (laminar air flow, BIOHAZARD CLASS II, CLEAN, V6, USA) tﬂimamﬂimﬂﬂm
fiwas (UV-visible spectrophotometer, Shimadzu, UV-1601, Australia) tadpatiumdes
(Hermle, Z 383 K, Germany) Lﬂ%;a\?l,“u&i'] (shaker, Gallenkamp, United Kingdom) P304
WANENT (vortex mixer, G560, VORTEX GENIE 2, USA). efeauhansdnsniuiigs
(Ultrasonic  cleaner, Crest, 2800HT, USA) lulastiunu3unns 500-5,000 lulasdng
(eppendrof, USA) lulas¥iunU3unas 100-1,000 lulasdss (BIOHT, USA) lulasdiun
U3ums 10-100 lulpsdas BIOHIT, USA) lulastiuausunms 2-20 1lulasdns (Thermo
Scentific, USA) 1A3843AnTA-Aauuudaliy (Benchtop pH meter, Starter 3000, Ohaus,
USA) Ef’l\ﬁ:f’lﬁ’mﬂﬂqm%ﬂuﬁ (Memmert, WNB 14, Germany) Lﬂ“éad microplate reader
(N12648 Thermo Labsystem IEMS Reader MF Type 1401, Finland) waziadesineiag
aamawmwrﬁgemL%auvuﬁmiuﬁa (Spiral plate, Autoplate 4000, Spiral Biotech, USA)

3.2 /M INAa89

3.2.1 mMsaseuasaEnnanfnuazuald

3.2.1.1 namssuasafavnBnuazkalifislenueaanudutudevas 80

Tunsafadnuazraldionun 36 viia léun uiuag Sy nsedfielng ndwld ndae
duslewns ndaerih dmlwany 4 390 deewin Taun lugwns lusdsfe wien
Tane fin@esnn Anudy And1n wzenudeu sewiu et Sune Suseilen uziiamn
UsUIY UEYReA 89 IIUWNIHT FUuULsARIIYT dag La0TE Wianaude iy weuuag
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i & & o Py i o w 2 i v )

Ine wouauas wetaiudles uasduny Buannsihdnuagaaliivarilindliazens

2 o s g v v ow 2 . = o w 2 tY P 3
wiluiliwisiedeugaumall 40 evrnaldea lasihdnuaznalianlyauauuns Wela
a ' PY) va v ¥ o y £ o - y = PY)
fegrinuazkalivwruai ludulndunsazdoamewniostu Tuniswssuarsadavey
nldlaen1sdesiegeeinuazaalivisy3una 10 nu laadluvanguyuy (flask) vunm 250
fladdns WuasavanueuaamIUNTussray 80 atly USunms 100 Haddns uhluwen
TpeiAsaaeAIS25au 150 SauUsaundl Wunad 48 911ud waunuInTeaneiiunIu1e
& o o o I < AR -+
(JuUN1INTDIATIN 1) NTRIMENTLAENTDY Whatman tuas 1 (UuUN15NIBIAsIn 2) 31nUu
-] u ﬂil d
Yrarsayvarsvasansanannsaslalusymeaeamusarnututusiagay 80 aanlaalAIad
sewmegeInA (rotary evaporator, Heidolph, Heizbad Hei-VAP, Heidolph Instruments
GrmbH & Co. KG, Germany) auldasafadiudy antuihansataneuildldvndyuasn

k24 = Enl o .u:iI a =l u‘l

Ununmeegliiflsunsesannizs Wilusemeigamall 40 ssmwal@gaiunseiaenuea
ATNTNTuSauay 80 sEinenandununvrlddlsaiande WadAs1e s eu stock
solution wasaTaiRANLLTNYTY 1 Daansunaliadans nalevealsannuiemealsazany
MUsaAULtuIaras 30

3.2.2 pMsAnwgaiauURnsinue Yy adasT e saEiaEuaINAnuasNald
3.2.2.1 mylwsiniguautAn1sdiuayyadasyvesansaininuasnalidaeids
DPPH radical scavenging assay

L4
acla o

MIIATIEIIAMENTANSAURYYABATEITIVIMNATNNTY84 Brand-Wiliams wag
A (1995) lasyinisiiesnensadadnuagkalimeansazaemyueanuintuiovay
100 e 5 sziu 'l 1,000, 500, 100, 10 waz 1 lulasnsudefiaddnsmiudsiu
ihansanednuazaaliunagyinuawsiarAuLTY MisgnAtuRiiuInwean1-Inlailsea
(a-tocopherol, 95240, Fluka, Switzerland) USuas 75 Tulasans waufiuaisavaiy 2,2-
diphenyl-1-picnylhydrazyl (DPPH, D9132, Sigma-Aldrich, Germany) a1uwtuty 0.025
nsusiedns (luwmiuea) Ysues 2,925 lulasinslunasanaas waasnaenuasldiumiuea
Huuuasd Blank) Intutiluiarinsganduuasiuiiinnwenedu 515 uiluwasie
winsaUnlnsinlnimes (Uvvisible spectrophotometer, Shimadzu, UV-1601, Australia)
wiouifutufindinspanduuasit 0wl emduildvsliluitiadunm 30 uif wdiian
farmsgandunasiimuemadu 515 uiluwes wieutufinAniseanduusasd 30 wil

NN MINATEIUYes DPPH vinlilasnisisduansasats OPPH #ianuiduduy
simﬁqif 0.025, 0.0125, 0.00625, 0.003125, 0.0015265 uwag 0.00078125 niuAodnT
pudiy wezlufndnisgandusasiinnuenaiu 515 uiluwes mnduidounsid
unssuLanse iR sErInanuduiuvesasagats DPPH imadudusnegfusn
NNINANFULENTRIANTAYA1E DPPH Lagyaun sidunsqauainiwanasg i

ﬁ'mhm'i@mﬂﬁuuawaaﬁaaéwﬁnm 0 wiluagiiaan 30 wif iU
AULINTUYDY DPPH ﬁmé‘aagj (96DPPH peyy) 20U lULGREMABANAGDY (VosaTTalin
weiazAILINTY) INEUNTTEUNTIVBINTINUINTFIUYEL DPPH 119U anansamuisimn
Uinaenaduduves DPPH Mnasnseeludl
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[9%DPPH'sey] = ([DPPH'}; / [DPPH'Jreg) x 100

oy [DPPH T vaunefamuiduduves DPPH' faanlne (30 unfl) wae [DPPH T,
wnefamnandudures DPPH et 0 wiil sindudounsmuansanudimiusseninee
mududures DPPH finan 0 ufl anudeunsmiuansmnuduiugsenineiaududiy
93 DPPH Mnfiseguesensafinusiazaliafiviat 30 wiil fushsrduvesmududuvesans
anaaruuty DPPH (lulasniuvesansainredadniuvad DPPH) Wasmauni1sidunss
nnTiiafuIMm ECs, (Effective concentration) vasansafinusazyiin uagymen AL
(Antiradical efficiency) awihiu 1/ECs

3.2.2.2 miAnnsvimanaulinisiueyyadassvasasanadnuasualddeds
Ferric reducing antioxidant power (FRAP) assay

nMsAns i AuENTRnsiusyyadase It nAinises Lado uazAne
(2004) fiSnessil Vdhansazareaz@imndiied (acetate buffer) ey 3.6 Aty
300 fadluand Usuns 25 fadang wauivans 24,6 tripyridyl-s-triazine (TPTZ, 93285,
Fluka, Switzerland) Tunsalelnsaaadn (HC) fffanuidudu a0 fadluad Usues 2.5
fadans wazinansazananasnaaalss (FeCl,6H,0) anudiudy 20 fadluans Usunsg
25 fiadans wenlidfudadenfurylfifuasazeiouss FRAP reagent aantudiun
#1382 FRAP reagent Usuns 3 dadans uazifuansanndiedny vieymmiuauiduin
waavi-Inlpdsaa (a-tocopherol, 95240, Fluka, Switzerland) (3a3713Matenuaandyl
WuduSosag 30) euidudy 1 Dadniusofiadans Usuans 100 lulasang 9nduiislsle
Wauiiserfigamai 37 ssmneadea iWuaa 5 wi mﬂﬁuﬁﬁlﬂi’ms—hnﬁ@mﬂﬁuumﬁ
mueAdu 598 uluwasiensesaunlasiniafived (Uv-visible spectrophotometer,
Shimadzu, UV-1601, Australia)

dunuash (blank) agldmsazane FRAP WuLuaed wazldansazarsunnsgiu Fe(l)
Tunswisuansazansasglaeviinisidearadiu 7 sedu fe 3, 1.5, 0.75, 0.375, 0.1875,
0.09375 way 0.046875 fadluasadng wanhuwnnsmaaesnaglsmsfeiuivaisazaiy
Moy uanhmmIgandutaudsuns muaniauduiusvassnsaanduuasiuaim
dduresnsazareledadawialumisfiadlya agldnsmlinassuieldlunsiuinm
Aanuasalun1sImdvetasiesinenunaluniiefiadluaveueadamasansy
vedasann (mmol Fe(ll) /g extract)

3.2.3 MAnsimUinassUssnauiiuednsivualugsainaninuazuals

Ny UseneuTiuedntaviuninzsigeitues Singleton uae
Az (1999) Tapviniswisuansanaueiuandnuazaaldl (Jeanemeeniusanuduty
fosay 30) Anududu 1 fadnfusededansudlnasadaiusunns 0.1 Sadansadly
naeANARDY mﬂﬁguLﬁuﬁﬂuﬁqw%{qmquw%mm 6 dfaddavadly uduAnans Folin-
Ciocalteu reagent (UN3264, VWR chemical, European Commission) U3u1®5 500
Talasans welidniy wasdeieBidiuom 1 und Mntanisnduansaransledouaiuaiun
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LA A 7 = o aa ¥ & {:’ = £ Ty
(NaCO5) mnauaintuiagas 20 UTans 1.5 {addns umifuidiuignsnuamgeuiungg 1.9

fiedaAnsadly welidniy wasdeidliidunm 30 unilflgumgl 25 ssrmiadea ania
Annsgendunasiianuenaiy 760 uiluwasimondeadnlnslulaiined (Uv-visible
spectrophotometer, Shimadzu, UV-1601, Australia) a’mﬁuﬁﬂﬁhﬂﬁﬂmﬂﬁuuaaﬁlﬁm
furnUsinawetasUseneuflueAnanunanaun 1T dunTIURINTINNIRTgIUTEN
niaunadn lepsisaunalunilesfiadniuveinsawnadnsoniuvasansanna (mg gallic acid
equivalents (GAE)/g extract)

MNTNTENENTAZAIBUINTTIUNIARNEEN (Gallic acid, 48630, Fluka, Spain) 7
ANILNTY 1000, 750, 500, 250, 100, 50, 25 was 10 tulasnsureliadans inn1snaass
auidEnsMUSIaEsUszneufluedniimunsasiamaduier fudedu wildansazans
nsaunadnfiaududusequnuansataninuazsalsl dauuuasd (blank) Tdenuea
anudidiudesas 30 unuansartn WelsnansinAnisgandundsiaueInay 760 wily
wasvetaTazatensanadniindutudqudihinisgan dutasiildumasansm
WINIFIULEAIAINEITUS IS ANt Te A TAE A BN IALNARN AURINIRAN AULAS
yeansaunaandzlfnudiiusi Sudunse wasmaduasavainsminasguieldlunns
funamUSinauesasUsznauitueanimumludaessiiins e

¢ &

3.2.4 msiaszEndiuiaasusznaunatlausgansnun luaisanaanninLay
wald

MsiemginUsinana e ssramnluasafiaveuanninuassaldiiegns 89
laeasaunlnsTnlnuminawiinasves Kathinel wae Sujatha (2012) fi3nassdl Yua
ansanaveIvaInRnLasNall (FeansiislemusanuIuIagas 30) ALY 1
feandusieiianans Yaums 250 lilasansas luvaoaneans 9nvauintiindulsuns 1.25
Nandns uwaviiuansaraneladenlulagi (NaNO,) adaduieves 5U3ung 75 lulasang
Faialfifuna 5. undl udnduansazarwegiiiounaslsd (ACL) mraduduiesay 10
Usias 150 lulasang waial3dn 6 uiit annvudvansasaelaiionlensonles (NaOH)
anandiudu 1 Tuand Usums 500 lalasans wazianduusums 275 lulasang waulidaiu
thurindrnisgandunasiinuenady 510 wiluwassoaiesadnlnsiiladines (UV-
visible spectrophotometer, Shimadzu, UV-1601, Australia) ﬁﬂﬂﬁguﬁ'lﬁﬁﬂ’li%ﬂﬂﬁuuﬂﬁﬁ
InfunavnUSinauea e IIAI NN SEUATIYBINTINLIATEIUTBIANTEY
Taesrsunalundisliadniuvesnmndunenineedansaia (meg catechin equivalents
(CE)/g extract)

MINITWTBUENTATANIUINTTIUAUNTY (Catechin  hydrate, 22110, Aldrich,
Germany) fisgduanudiudu 1,000, 750, 500, 250, 100, 50, 25 uag 10 lulasniuse
fiaddns muddu 1nHuYnnTMaaBensn IYsinamanliuessRauagae IS nns
Wweatuthssuudldansazarsawdufiszduanududussunuansataainfiviegns dau
wuasd (Blank) lHlemusatesay 30 unuensade deldianisiamnsganduuasiinnue
A 510 uiluims vessarareanduisesunaiduduiieg udnhainmsganduuad
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Winlisunsminassuuanseudiiusseninanududuresmnsasaismnasgiunindu
AUAINSANAULAI YA TAZANEAYIAY KAYMNANNSIEUATININNTIN

3.2.5 msanwauautinsiliuanswilulafinvesarsatanervandinuasnals

3.2.5.1 mMssivnUsaaaisusenaunadugaailsdfinusanisdesdiense
uazoulyy

MN1TATIEUSINMasUTEnauneBurAn lsafivurensdsdunTALaY
wulwiluansatavervandnuaznaldiiiuig 3¢ viia Teevienisnisves Wichienchot
wazAny (2011) FovildlaensUnansafinaududiy 1 fadndurediadansluasazans
leMusamNTuIBYay 30 U3uns 3 dadansasluvasavnass wiusiegefidilusdi 0
ﬂ%mm 1 fiaddns Mntuisasasaglelnsraosnduies (HCU buffer) (Korakli kaznoue,
2002) wummammﬂu 1.0 U5uws 3 Naddns wamlmmﬂu LLa'am‘lﬂuafLuaNmﬂ'mﬂu
ammwamw\u 37 paaaaidea Wunan ¢ $lus wleasuna 4 mimmmwﬂmﬂgmm
Tﬂamiﬂs‘uwLawmmiaumﬂwaﬂwuwLammnu 7 psansazatsleifoulansenlas
(NaOH) mandiadus 5 uesuea vinmusvnmstosdeseeulelnnsiiuasazanswoules]
woavi1-¢lud (a-amylase from porcine pancreas, Sigma, USA) A3 1uidudiy 2 gilasie
Taddnsluarsazaneweamatwines (phosphate buffer) Anuiudy 20 Sadluars (mM) ¥
umwgammﬂu 7.0 U315 3 iadday Lme‘hJumawammu 37 seAnwaded [Wunan 6
Falus Woasunan 6 m‘lmmmimmﬂgﬂfsmmaﬂﬁuﬁlﬂmmamwﬂm 80 avrwaduady
e 10 wil Minthufushogiaiines 1 faaans eluleseimuiinasmnata
ninstegmeiiiuea-daiiin (Phenol-sulfuric method) anaisnislute 3.2.6.2 Taavh
A179N13909 Dubois wagAue (1956) Tmaﬂ’smmﬂaamsﬂSvﬂauwaal,n.%ﬂmlsﬂﬁlmﬂaa&t
tuerremilumheiisanfusden ivesansadn (mg /g extract) imammzumﬂam‘iu
ﬂsu'1mﬁﬁﬂ'ﬁzﬂauwaamﬂmlimwumaﬂﬁaﬂaaﬂ (uaammammaam‘saﬂm)
U'immmmamwmwaqmﬂmiﬂaEjmansmtavt.aulﬂﬁu Uiinanhnaiidiewhnisdes

({iaandiwioniuvesasann) (Hadnsusoniuvesansana)

e‘i‘m%uﬂ’|ﬁLﬂiwﬁmﬂ‘%mﬁuﬁnma’%ﬁﬁﬁgwmﬁﬁag"tua'ﬁaﬁﬂ%’ﬂmﬁ 0 AR
#eA3 dinitrosalicylic acid (DNS method) ifmuyassnisnisues Miller (1959) virldlng
Ywnansanavenvaninuaznaldadudy 1 dadnfurelindansluansazarsioniueaion
ag 30 nauMTERsnlenIakaziauleluIung 05 Naddnsacluviasavnassudiniu
asazarenialalulasyidledn (Dinitrosalicylic acid, Sigma-Aldrich, India) Usus 1.5
fadans wanliidniy ﬁﬂlﬂé‘l’u’luﬁnﬁamﬁunm 5wl 9wl duasiuit waludud)
mawaﬂﬂgﬂim iR nduUsINAS 3 ad8ns nauliiny ihluinAnisganduuasd
AueAdY 540 uluwasmeindesaiunlasinlafives (Uv-visible spectrophotometer,
Shimadzu, UV-1601, Australia) mﬂuuu'mfm'rmﬂnauLLmﬁvLﬁLUmmgumUimmmma
g vanue mﬂamﬁtaumwaqﬂsflwmmmummaﬂa‘lﬂa (D-Glucose  anhydrous,
454336, Carlo erba reagent, France) i’lm’mma'luwumuaaﬂimaﬂ'imma'ﬁaﬂﬂ (mg /¢
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extract) kag AT IimUSInaEns Usenaunedugamlsanivurenisgessionsauaziayla
luansunmsguBuydu (inulin, from chicory, 12255, Sigma, USA) &dldidugrmunudsuan

3.2.5.2 MylensimyBaniaansun

s EiUsInanimanmun e siusa-dafiain (phenol-sulfuric method)
ALABN1IMAEBIYEY Dubois wazAME (1956) Uilpansadanenufinududy 1 fadniude
fiadansluansazasiemueaiosas 30 fdessensauaziouleiudiusugs 1 Taddns
adluvaeavnaes Tintufiuansaratefluea (PANREAC QUIMICA, EU) audaduiosas 5
YSues 1 fadansaiuasluudmanlmdntu am‘fuﬂ'\lﬂLﬁuﬂim%’a%‘%m’m%’u (QReC,
Newzealand) U3uas 5 fadamsadly wenilidndy fdilmsuduna 10 mwﬂammwaa
Pniursvansazanelfidfunasdeialian 20 mﬁ“lumw'mazumu 25-30 parlvaldus
m‘lﬂmmmsmﬂauLzaammmmmau 490 uﬂmummsm'iaamﬁﬂimﬂwiﬁmmai (UV-
visible spectrophotometer Shimadzu, UV-1601, Australia) %ﬂﬂuummmiﬂﬂﬂauuaw
IFunmusnatiearaun mﬂaumsmumswaqﬂiwwmmﬁmmmana‘[ﬂa (D-Glucose
anhydrous, 454336, Carlo erba reagent, France) iﬁmﬂuwﬂu%mﬂuaaﬂimﬂaﬂiu‘uaaa’\“s
anm (mg /g extract)

3.2.5.3 midnwnavesssaiaveundniasnaliidenanisiaiyvauaie
naansauanfnlasnIsnanleiIalnsluladn

n) nMswseudauuaiiSensauaniin

MaBLLITaLUATISEnsALARAN 3 3TinAD Lactobacillus acidophitus TISTR 1034,
L. bulgaricus TISTR 451 wae Streptococcus. thermophilus BCC 5366 vilslaeidaidaain
viaen Stock culture AUl igamai 4 ssrmwaidea Yiinn 1 quiiuasluemasmen MRS
Vuns 5 fadans dilvuniigungil 37 esrmeadea 1unan 24 ks aneldane
microaerophilic Mutdeuveidsfinsalupmsman MRS dananludumisndsd 1
fimnusiseu 3,000 seuseuTlunm 15 uiiislfwadnnasnautasmaladumge
wilowznzneulwadTi AR uiEwadlsemsduansasapUlnurnuidiududosas
0.1 Yiwaswhivemnsidu (5 fadans) dilunagliidrdumendenan diludumiesdn
Wupdadl 2 fiennandaseu 3,000 seudewd uian 15 wail wdundiulads (Jun1sda
wadniall 1) Mnduhnsiagadmeitidntuisn 1 ad ihnzneuwadnlsunhliegly
sUvasasuvIuaRelead lnsnmsiduasasansilUlauanudududosas 01 USuns 5
fiafifins nauliidriu Uiummguuesasuriuasswasuuailisslivinduaiuguues
aI02aLINATIIU Mcfarland wed 5 @eldmrudiduveusadivindu 10° CFU defiadans)

%) mandandrdeuuaiiSensauaninuay

dmiunsndnnddeuuaiionsauaninuaudwinnnisnsues Han  uazAmy
(2014) IngiANasuvIURBEYRY Lactobacillus acidophilus TISTR 1034, L. bulgaricus
TISTR 451 uag Streptococcus thermophilus BCC 5366 lugnsidiu 1:1:1 (USunsee
UhnasdeySanudivhmsiudewuaiidensauaninrauadlutuamSoutuueiinig
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wiaeslsdiunsderas 2 (UuasseuSunmg) udihluvnfiguwgll 42 esrnwada
Hunm 24 Hilus nddouuaiiFonsasanfnuauifisnududuvensadiviiu 10° CrU
solladany

A) SunsunsAnewavesasainnenuatndnuazaalidenisisiuveuaiite
waansananfinlussninnmdnlensalnslulagn

Tunsvmaesilivinsisuiisunavesansatangtuandnuasraifiiiuguames
asUsznaunedusamlssimusionisgnedesmensauazieuleduiumgs 5 Sufuusn Falk
Fadenanuanisnaasdude 3.2.4.2 fifkadenssdgrenuaiiGendnnsauaninluledidn
Tnesnudasanisnisues Agl wazane (2013) lunsAnuildTeudieunanisiiuanseda
wewaninuaesalilulodsaviomn 7 90 1iud Teddagail 1 19ugamunu Fihanannua
atnaien Teisayadl 2 v'hmnﬁwumauﬁugﬁuﬂ%mm’s’aaaz 4 \Jugamuaudaan wae
Toifngafl 3-7 vhamniuseauivasataeuanninuazralifiduiuaesmslszney
woduwanlssimusiemagneesmensauasieulasiuSinaigs 5 Susuusalaun diath $1a6
néele ndaeih i wezdulzan ama Usumsierss 4 Tuntswanladdmdunsnliy
YhuimdensuenssARiisinaliuieay 3.56 weslfinaurewdsinunieay 12,32
WrluvhnsufuviinamesdsimueluuseniuineSnsiovas 5 ielvlausina
vosuwduimmaiosay 18- snduiludusendsstudonaumsuansfuusidiu ud
ihluguilgamgil 50 ssmiwaides Bnbunadunaudadugimmalfduiaiiedfude
wTeway wenhlunaweslsdfigungll 85 ataiaaidoa Wua 15 uadt ilhibuad
gaumail 42 sernealded uﬁﬁqLﬁuﬂ51L%@TEJLﬁ§@:°7iLm'%'aul'ﬁ'aa‘lﬂ%faaaw 2 Aulwiaiy dly
Uﬁ’oﬂﬂﬂ’\‘duuﬂﬂm Lmemiuuwamm:u 42 ssmigadeaiuiam 24 dalus aneldanng
microaerophilic ¥inn1suagesavun 3 41 wirduizesnsledisniing 0, 12 uag 24 dalug
gosmaviindiothlUinseimiies Tasiuunsmimslssdinalugtensnuaninay
8u09 AOAC (2005) Suiiswandeasl nswvieniienluyslodsnlaglidiuves Glass
electrode YBARDLIANSA-FIILUURILEE (Benchtop pH meter, Starter 3000, Ohaus,
UsA) uadluovadleidn udeiuaes pH Aild Tausinunsavamuslugalofinlnedsle
Asm 4 nfu vindudinivaseaiveulasenlefmitodonsuiumns 8 feddns antunen
arsazatsNusdimdumududuiagazt U3nns 3 ven waslamsnaigaisazaiy
wmsglaieulaasenledmundudu 0.1 Twand qunseisfagagdnsdsuludouy an
Uiinavesansazaneunnsgulafeuleasenlusildlunslamsmifethunduiamyinna
NIALARRAN

gaIsmnAMUTINUNIAYIIIUA

g g - 0.009XMxVx
Unnaunaavionun (% Aoailuguvesnsauanfin) = —————— x 100

Al Mx Ao Anududuinasgiuvesansasansladeulansanled 0.1 luas
Vx Ao Uluesvesmsazanelaiiesleasenledildlumsiamm
W fe dwiinvesinegs
wnewg  asazansledeulansonledanududy 0.1 Twans Ysuws 1 addng
vinUfiisemediu 0.0090 nFuvesnsaLaniAn
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wazdereimUiinanuaiiGensauanfnfilitindees esdnefegnannanams
LgﬂﬁL%GLLUUﬁﬂIuﬁa (Spiral plate, Autoplate 4000, Spiral Biotech, USA) TTORVAHISIE
MRS uastideyaresinnuwadiiitinfildanmamaasdusasa (3 41) svhnisiesed
NANNEDRA

3) MSAATIZHANISNAABINNEDA

thuammaaeia 3 41 98ss uIuadIRaRlEaINN1IMARB AT ERATNS
atiflasly Analysis variance (ANOVA) uaw Duncan’s multiple range test lunns
Lﬁ‘%&lmﬁwmmuﬁﬂﬁhmqFhLaﬁa%aa%’auuaLLGiasw’?mLuuﬁﬁisﬁum'lm%'aﬁu%aﬂas 95 (p<
0.05) sheTusunsu SPSS ey 22.0 (IBM, USA)
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UNN 4
NaN15IvLaZA1ITBAUTIEHE

4.1 gulifmangneafivesasaiaretuandnuazald
4.1.1 aulAnsdnueyuadass

4.1.1.1 audnsalunsndn 2,2-diphenyl-1-picrylhydrazyl (DPPH)
radical

nnsAnuantinsduasiueyyadaszvstasatnaninuasaliit
34 yila Meisnsmanuansalunisiidneyyaves DPPH Tagansazate DPPH Uu
msazapdiheiifoyuauasirnueesluasasaiwmuea Wevihugfsenfuansaiaein
Anuasnaliifanidueyyesarsyhliruduvesansarais DPPH azanasuaziudouiug
wides Tnewfleuivasazaneinasguiausavh-Inlameses (a-tocopherol) Fsazuansaly
JUva3e1 effective concentration (ECso) %"11L‘Tjuﬂ'waammL%u%uﬂaaaﬁﬁﬁuauuaaasvﬁﬁ
aEﬂuaﬁaﬂmwmmmaﬂm’mwmu«uaaauuaaaﬁmmmiayma DPPH ‘Emmimumaaav
50 uwmammm ECsq mcv'nLLefm'nuﬂ%ﬂiiumimuauuaaamaaa’riﬁﬂmuumm 1NHA
nwTginuhasaiaeuanninuesalifiaunsatdinoyya DPPH Iigeiigede wWaen
GL) Fafirne ECsy iy 440,73 BiilpsnSumesarsainseiadniuues DPPH (an31ad 4.1)
winilen antiradical efficiency (AE) Wity 2.27x10° lulpsnSuvetansadasieNadnuves
DPPH Gsanusardnayya DPPH Iagandnantnisduouyadassrasinifiug (505.35)
duansadaviinanssunsnuayya DPPH Aeudhegaldnn uzvinden diadh uavuzuaiy
FaflAn ECyy 453,73, 1,360.86 uaz 1,511.89 lilpsnfuwesansatnsiofiadniuves DPPH dau
asafnfitiianssunsdueyys DPPH Yiunany Thud fnudy uzshamaugunal wetilla
fulen feewi dms Tuthun luiefe Tugn ndasini ndaely Wiavauie wisy
fnifen uazianasa S98A1 ECs aglugae 1,982.00 i1 8,644.88 lallnsniuvesmsadnse
fiafin3uves DPPH wavasainiifanssunisfuayya OPPH Aewdneir ldun Inn Sruny
go Tumeased ueiauns ugvaen Suseiien das vieuuns naeiduiiauns Fulzin
nszifioulng wagiindny Fefin ECs, aefludae 11,579.44 §4.76,993.93 lulasniuvesans
afinsefiadniuves DPPH uazansafnfilinenssuntsiueyya OPPH awnn liur thune
urunz Yy waztlwawu Fadlen ECy, 103,368.80, 112,047.80 uaz 144,948.80 lalasnsu
Yesansafinsiatiadniuves DPPH anueau

4.1.1.2 Ferric reducing antioxidant power (FRAP) assay

nnnsanwaudinisluansitueyyadassvesansataveiuaininuas
nalianun 3¢ ¥in #1895 FRAP method dufunisfaminuanansnlunisimdansdu
syyadase IneveIiadarsuisnouiBadauves feric trrpyndyitnazme (Fe "IPTZ)
wWasuduansusznauddouves ferous tripyridyltriazine (Fe™-TPT2) «m%vuammu T,ﬂaa
Tduthuinnnezaenveuniniuaniasn srgnimdlildiluasvesa o S Quildetu

a =aa

seliddudumneiadianuansalunisifadee dunansindifanssunsdueyyadassves
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ansafafaBunniuuiy mnamiwsinuiansataneuaninuaznalivanun 34
finfifirumusalunisimdligianfemsataneruanuzauden (351 Tadluaves
winmefarensuvesansadn) duasateifiaiuanansalunisimdrsudregeldunasanin
vgnundeniianm uazuzuyiy Jeideuansalunisiind 2.99 uas 1.19 fedluaves
wianleYarenSuveasatanuddiu (519l 4.1) druansadafidanuaunsalunisinag
Unnansldurasatamevaninuly wazdinth Sedidanuanunsalunisimdwindu 0.93
way 0.80 fadluaveandnuieareniuvesasaianudiu asatafiditauanansaly
ms3ndAsuiraegldurasataneuand weudaiuidles uzdharmugunlu lu
thun ndeld Tuwlsfe teevun lugmuns dndeen wazwdeu JaiArauanunsolunis
2Hdluae 0.44 B4 0.21 fedluaveundninedasoniuvesasaia wavansatafififinny
aunsalumssmdtesunlfuramsatanevanndetii diavdude lansa duny sfuse
Hen 3nn Tumeesed wguasa ve uoudlauns vieuuns e ilnin Fuvzsarinmn
uAunzu ndeduilouns aay 41lwamu wasidiulneg JaiiraruansalunisSidly
%19 0.19 i1 0.003 fndluavendmmeiadeniuvesmyeia dwmivasnasguildiduyn
muaudauanfeteani-nlamesea (a-tocopherol) fifanssunisidadivinAu 0.59 dadly
avoumanmeiadeniuvetansain winuiamasguwoai-nlameseaiauanunsnly
nssmddusesasadavenuainugynden Waondna wastzuyiu
MSIATIZAIRINSTUNNTE LA oYYadaTelaads FRAP method finnuaenAned
Tndifssiuianssumsidneyyadaselagdd DPPH method Tmamsaﬁ’mﬁﬁmmmmm‘tu
maduansiueuyadasziiniuaenndesiu laun Wisniliam usvwiden uasuzuaiy gadl
mmmmm'tumiLﬂumsmuauuaaaivwmma.launwaqmaauﬁ

4.1.2 MIesiUSInaEsU ssneUluaBnnaiua e EnsERavieuNAnLaY
waldl
PnnsAneRwTE RS sUsEnauituednsanusluansatnne1uann
fnuaznalinanun 34 giata wuiasatanenuaninwasnalifidansusznouilusdn
Vavsnsnndige Téud urvaities (416.07 fisdnfuweansaunadndensuvasansanin) sesas
iReansaianeuann Wasnde FelvTumasusenoufluednitamunuiniu 397.36
faAnuveInIAuNaANAeaniIvesEsatn diuansataenuiiusinaiiueanimunaeudis
11N309aeu tawn uzwedy dnudn Tuwdefe dinth 4160 dn@issan wazlugunalesdl
ﬂﬂiﬂi%ﬂﬂuﬁuaaﬂﬁﬂﬂuﬂm'}ﬁu 190.52, 149.86, 123.60, 122.75 113.12 105.16 uag
101.25 TaAnSuveinsaunadnsoniuveasaia audisu (1n3197 4.2) dauansadadinuae
walsivtind unuindiusinauansUseneufiuedniviunsesasnddiviinareudnades 1aud
Yoemi1 uzshamuzuniv néwle ueudatuidies iavaude wisu drumy ansa Inn
Tuthun néeti i Tumeased ve ueviass susaiion weuuadlve findnn wouidauns
e Fulzsarss1w 91lnevinu day wiusgiu nszfieulne uwazndieduiiouns (98.74
i1 61.16 fadnsuvensannadnsaniuvasansana)
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4.1.3 msdwssiUSnamsusnsunalussdimuave sesaianeIuan
nuazkaldl
MnAsAnwUSInuasUsneuaTluesdimualuansaiaeiuandn
waznalionun 3¢ ¥ila wudrasateveuanndnuassalifiivdnaasuszneurail
wesmnitgareansataneruanudensine (351.60 Tadniuvesruniudeniuvosans
afin) dhuansataveunndnuasnaliifisiuiinuasuseneurahusedAoudisgesesasn
Asnzuiy fnudy wasifnth feilusunuansUsenaunatlussdionun 13536, 113.25
uay 89.37 fadnuvesnmiuseniuvesasaianudify (1s1eil 4.2) duasaianey
Pinfnuaenalifiviinuasuszneunatlusssuunanslaun ssvuley uzshvmugunm
i waztag FaiuTunnensUseneunatliusesnevun 48.88, 43.75 waz 38.34 fiadndu
yesPmBudensuvetEsaian iy duarsataneauandnuaznalifidusinaans
Uszneunanhuesdreudietiesliud ndels deoyin luwdzag dnidesn warlugiune &
fiuSinauansUsenaunatlnuessiivain 33,23, 30,58, 24,57, 23.98 WAy 22.63 TadnTuved
mwdusienuvasEselianudy duasataveuandnuasnaliffiviinuasuszney
warhuosdisstnldun wievause lutaun wnisa ley Fauvy ueudaiuidies nie
¥ Tudewien e shune wedilauns Trumaasad 3nn udunedu find1 uzvaen aas
Fuzsantse veusativg nssflenine ndrsduiienns wagdnlnamu Fediudinm
aUseneuttalivesriovunagsening 19.38 fa 1.17 fadinsuvesaindudaniuveans
ane
dlofersaniansminisdueyyaBaseRis DPPH method agds FRAP method
warwuiniledinseyieneds DPPH method asafavieuiniiiendinaiifanssuriuayya
Baszgian wAtwinTAT s FRAP method wultansafnveuannuatzuulen
fifanssun1Idiuayyadasegege seaundwiui 35 Idudasatameruandady wén
uguvTu warAuUL Geldduresifanssunsiusyyadasiundsdeiusenin 2 35
Ansent eglsAnafiansataanfisussiadlinanisiinssiasandeafutirefedd
Sins1eaililagds DPPH waeds FRAP agilandummmnniesddudentu (§dull 1 un
fanuazanduil 34 Sauilan) il weueUiiatiuites @iuil 6) Tunugfe (vl 1) e
wazidnansa @wiuil 18) ululuiumesed @i 22) wesnadulzsarisv @iy
71 29)
idlefinsanauiinisiusyyedasziuliunuarsyszneuiluedn uazasuszney
Walueesziuliifanssunsfiueyyadassuatasaraiiinszidieds FRAP uaedl
fgean ¢ Suduusniie esafaverunnuanzanden Wienlne wiauzuuiuuazduuy
fiaudmusiuiinumsysenevftuednfeansataneuainwauzuuleuliansuszneul
ueBngegn ausmsiUiendian wanuzLyIuLAzAULUL dumsainaiadunuirfanssy
nsfueyyadaszduius TuUSnaesUszneufiuedniie asatangunnuadulzsaes
519 (19T 29) uagRanssumsitueyyadaszanmsinenaie?s DPPH method w89
ansafimenuandendmeduiusiuuiunaasuseneulailiuesivesasainneuain
wWaendseeiiilagsiian uenanildmuirdiansafaduiidiusivansussneunatlauosd
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sosaanliun uzshamuzumly @éuit 6) Tudnne Grduil 12) gnvieu (§refuil 16) vile
waziUFenueudauns Giul 23) wesidadmilnavy (Srdui 34)

ansatnanuzetleufiatafmewmusaiifanssuduevleiordfialadueamelsa
(AMTNTY 0.1 fadniusieliadans) Sevaz 73.3 (Mathew Wag Subramanian, 2014)
venuniigmuihasatmnnuzrudeuiifonssuntsdueyyadaseiinneds DPPH method
LAz FRAP method wazfmuinansafaanuzvindeuivinaesussneuitusanioun
uavensUszneu  warluesdamundeutiegs Samanimmnaesdaenndeafusenuues
Maisuthisakul wazaasz (2008) finuiansatnanuseadeniiatnmeeniueaiosas 95 &
UhinauansUssneufiuedniavunwiniy 69.1 fadnsunsaunaansiensuvesimninue wasd
Vinaansuseneuranhveeseunwiniu 44.3 ﬁaéﬂ%’ugﬁuﬁiaﬂ%’maqﬁmﬁﬂuﬁq TGEERG
57891UY89 Kubola wazamy (2011) wuandiand@lunisiueyya DPPH wihiuTeuag 98.10
wazfiruannsalunmssandwiniu 50.38 fadluamefadandensuvasansain 2100139
avatnuzyutlondasiueyyadassgesfiasusznouiidrdywatssia Luo wazame
(2011) levinmsuenansusenaviluadnannnauzvtennuitusznouludseans galic acid,
ellagic acid, mucic acid 1,4-lactone 3-O-gallate, isocorilagin, chebulanin, chebulagic
acid uaz mallotusinin fignliarnniaiilusgrsanusrades

PnmsveRemhEsAtaniUFe nraTinniifansaum s ueuyadese it
33 DPPH method Wy FRAP method wsnanilfmuiilansussneuiiuvednianunuay
asuszneunauesimuAlLUTug SsdenndesTunisaaetes Pothitiat uasAme
(2009) i satandennaiiinadiieniueaiasas 95 nudrnsaiaendentnaiids
Launfivsuaesdsenouiiusingigane 42.57 nfuniaunadneia 100 niuvessain uaz
asafanudondsnaiiududiiiviinuasussneunalausesiamagegainiy 4.08
nfuAedfiure 100 nSuvsdansaia wazilasinueyya DPPH FeflA1 ECy, tinfiu 10.94
Lulnsnfudefadtng msflarsadnanndennaianaiifanssunsiusyyadasziige &
asUszneuiiuednfomnuavansusznourailussdianuafiduinanadiesnanluuden
naveinnei19IzUsynaumigaIsdfty Zademowski kagamg (2009) lavinnisuenm
ﬁﬂ?ﬂﬁsﬂauﬂuaéﬂiuLﬁaLtazl.ﬂﬁanwawaqﬁqqﬂﬁw%% Gas chromatography-mass spectro
metry (GC-MS) Wui1@15 protocatechuic acid WuansUszneundnvesnsaitueanluile
wazilden Swuinilans p-hydroxybenzoic acid lupas wua1s m-hydroxybenzoic acid
wgludhuiile waznuans 3,4-dihydroxy mandelic awzlufennading

Zheng wazame (2012) WiAnwauiimamgnuaivesasatadiatinnussmadud
afindeienueadasas 50 ludard 1 de 30 Ghwifnlaeuunms) wuiianeiug
Jianjibaihualian fivSunaensusenauiuadngigane 477.61 Tadnfuniaunadndeniuves
asafafiviinumsuszneunalussdiomawiniu 50934 fiadnsugiiusieniuesansarin
waziifanssunisdtueyya DPPH Tagdle ICs, wirfu 11.13  lulasnSudefiaddnsiile
Wisufsuiumetugdu Kredy wazany (2010) Iafnvmansdinalszneuraliuess
nwisnveadintan (fresh seed epicarp) MeAs HPLC-ESI-MS wuinilans glycosylate
flavonols 6 wila wazilans aglycone flavonols 1eswiiafen uaglainTizimiuisnuans
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Tungu flavonol aglycones 1éunans lud@#u (myricetin) A188%u (quercetin) kaempferol
waz isorhamnetin Tagl¥35 HPLC nausinginuansaiediiu (10.2 fadnfusaniuvesans
AfAWAT) %"’qgmiwaﬁ aglycones ¥ilaBuq uanand Yen wavanz (2005) WHseemuin
scanvenging effect mmﬁﬂﬁ"xﬁaﬁ’mﬁ’aanfwLﬁaﬂqaﬂdﬂaﬁﬂﬁ’mﬁmﬁqﬁaﬁﬂﬁqEJ n-hexane
o ethyl acetate wagldduunvfinvesanszdfymbuasuszneuludinthivinisadn
#1838 HPLC wuindunsailuedn (phenolic acid) nsawnadn (gallic acid) nsarnda
(caffeic acid) nsaAaplsddn (chlorogenic acid) p-hydroxybenzoic acid wazansuszneu
flusdnuinaanndseeitetaifedesfunisiifenssususyyadaszvewsiaii

arsafavinudadiiaifugvendaifanssunisitueyyadasy duum
asusenevituednimuakar USinuansuseneurtalussdiamundeudnags dedennde
funsNAABIYes Sadabpod uarANE (2010) Fninn1simszdimansiueyyadasying
vnsafndndiugvendiafommueaienay 80 Fanuindndiuivendawdadudl
ﬁaﬂﬁumié’ue‘%a%a DPPH wiiuSasay 95,03 fadnsudensinimdnuriesasare uag
flrmanunsalunisiand 5214.44 faansumesadamadetninuwiwesasada wenani
SafiBnmansUseneulwaflusanamn 272,07 fiadndunsaunaansensaniminuiesans
affn dansiddiifenssumsduoyyadesy S aasUssnauiiuednsounuay
asuszneuNalusediiavundeuinegs Sseadummedlundatdniuineniadl
d13UsznounansYia 39 Bordiea wazAE (2014) Fn1sdesagiiuenaasysenauiinuly
$1af#eA% HPLC-DAD-ESIMS/MS VadaUiinauaz Sanmamiuaisusznaurianliuess
(anthocyanins, flavonols wag flavan-3-ols) wazarsilalanalauess (hydroxycinnamic
acid) uazasusznavituedn 41adivsunamesasUszneuiiuedntaz Usunuansuszney
Walueedgs dsans cyanidin3-glucoside Wuansusulnleeiuriandnimuludnsa
AB@s peonidin-3-glucoside way cyanidin=3-rutinoside YBNNT Shao waLAmY (2014)
Famuiudatniileunifuiiudeziifanssunisdweyyadase (OPPH radical scavenging
activity) wirfu 20731 lulaslualusdend (trolox) #o 100 niuvenudad 1y waydmuingl
Usinauensusenevituaanitenuarintu 56.48 fiadniunsaunadnee 100 nduvesiudndn
wazilevnisuenansusenavilusinluwdadniundafisaeds HPLC-MS/MS wuans
protocatechuic acid, vanillic acid, syringic acid, p-coumaric acid, ferulic acid Wag
isoferulic acid efiUTunauanswindu 4.48, 5.38, 0.63, 2.00, 17.92 uay 1.33 fadnTuse 100
NSULAAYT AU

asafnnnudnuzuriufiadflunsiueyyadaseAeudieg dsldaedingnuly
roumihiudhansafarndwuszuriufiadadsunmusaiiautAdueyya DPPH (I
54.6 lulasniudediadang) uasiiaraselanaslsdmuilautfueyya DPPH (Cs 117.5
lulasnSuseiiadang) %qqqﬂdwﬁwﬁuﬁné”umnwaLuﬁmswiu (ICs, 57647 lulpsnsuse
fad8n9) (Tangjitjaroenkun wagAme, 2012b) Tangjitiaroenkun wazmAme (2012a) Lavinn1s
wonansusenevnndudduteszuIulags spectroscopic wag MS analyses wuiniiu
@15 quinolone alkaloid ¥fialwiiAe 4-methoxy-3-(3-methyl-2-oxobut-3-enyl)quinolin-
2(1H)-one 5273 limonellone wazansUszneudn 5 sliafinsusnliudieunthiiannsdu
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99IULUVIURAD ubiquitous lupeol, alkaloid rutaecarpine wag coumarins (xanthoxyletin,
osthol wag scopoletin) (Somanabandhu uazAug, 1992) uaﬂannﬁﬁﬁaqa Zanthoxylum
Wdlituinfinmsaduamsgiifivainmais Wy @13 alkaloids, aromatic wag aliphatic
amides, sterols wag phenylpropanoid-ligans wag coumarins (Mester 1983; Simanek
1985) &3 Zanthoxylum limonella Alston. fdleviesdiudendn uguyiu anwazidunulid
FennszangegaumamilevesUseindalne lnsludiuvessin wWienvesddiu drvuuazua
Tddmiusnweinistndesazernisuiaiiuld nauazwdavesmsurivaglfiunionna
wazthiuvensseInkauzuiuiinadensnseundudelasaedinalnfiluowizianzag
ﬂnﬁ’qﬁwaﬁiasxwmmﬁummi (Ittipanichpong wazae, 2002) Fatunisiansatnannaa
uzuriuenafiasuszneumaniiiohlimsueyyadassfinouiigs
lunimeaassasadnaindundsiifanTrusiusyyadaszuazUiuiuaisuseney
fuedndeudhannlaeisianssumsdiuayyadassuas Uiinaimsussnoutusaniioun
Tudnuusivinadeegludiiuil 4 seaanuangynton Waenifian uaswdnuzuyiu Tng
audAmangnuafvesiiveiadliffmenulifimsngnuues Sithisam, uay Jarkasem
(2009) wuinluluresihwdiitarameemusaosas 95 SUSmsUsznauiiuednianun
wihiu 12.86 nsunsaralsddn (chlorogenic acid) Tuansada 100 3w (W3ewwiniu 2,808.82
findn3uninaaslsdiin (chlorogenic adid) Ao 100 niuvesfivwis) FeiUdumuansusenau
WarThuessiavinify 9.61 n¥imadgiiu (utin) Tumsarta 100 niu (viawihiu 2,098.74
fiafinsugfiu so 100 nTuvesiauniy) wazdAsnssunisamueyya DPPH TnedlAn ECs, winfiu
100.81 lulasn$tidaiiaaans Phuone wazame (2006) Wanisuenasiiduaisusenauln
wsiiuess (diterpenoids) Tne3s capillary electrophoresis #aszauemn@nsalunisuen
asUsznavlddanun 3 nguainnsatadseindiuvediu sy uagsnanitvana
Acanthopanax WuTilU3umuengm acanthoic Nsm contientalic waznia kaurenoic lag
wuluuSainaunnlufivanadl 2 o Aa Acanthopanax koreanum' Wag Acanthopanax
trifoliatus (FnwU) waNINt Kiem wasane (2003) Saldn1suwenans 26-nor-lupaneslyc
side wiialvilganlunosiinudimn spectroscopic data Ssensiiiiassadnanandl el 24-
nor-11a-hydroxy-3-oxo-lup-20(29)-en-28-0i¢ acid 28-o-o-L-rhamnopyranosyl-(1> 4)--
D-glucopyranosyl-(1>> 6)-B-D-glucopyranosyl ester WasWuII31891UVR4 Sithisamn  wag
Jarikasern (2009) l&vin1ssuunsiavetansddyiiludulseneuluasatnanludnua
Tne3iAsenisneds HPLC DAD waed HPLC-MS wagléivhniswendia 6 fim (peak) ndnqiiwy
snewmadla column choromatography WaIILUNATE mMass spectra wag UV absorption
spectra wuiUuans chlorogenic acid, 3,5-di-o-caffeolyquinic acid, rutin, isoquercetin,
4,5-di-o-caffeolyquinic acid wag quercitrin
ansannnuanieudunsiifianssunisiiueyyadaszUiunans uasiivsunm
asUszneviiuedniiuauazansUssneunatliussiianuadeutiees ag1elsfianu Lin
way Lay (2013) l@sssuinansafinanraviious 3 e nadilen naduns uaskade
Aafadowmiuea wuiwanisudunadivsinaaisUszneuiluednsanuawiniu 133.8
lulasnfunsaunadnaeniuaisaia wariiUdumuansuszneunarlaussdiamuamiify
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1469.2 lulpsniu maddiuseniuasai uaamnﬁé’&lﬁﬁmﬁLLaﬂaWiUisﬂauﬁﬁag'Luwa
vganieulayis HPLC chromatograms wudwandeudileiansgiiu (utin) (2,230.2
Tulasniusiensy) uazfiasmediu (quercetin) (12.3 lulasnsusaniy) drunandouduns
wuindlansalaluiafiu (scopoletin) (220.5 lulasniusiensy) ansiu (2,411.0 lulasniusie
nsu) wazansmiednu (22.5 lulasniuronsu) uaznandsudadarsalaluiafiu (53.1
lulasnusionsn) ansshiu (3183.6 lulasniuraniu) uazansmediiu (101.9 lulasniuse
n%) uenaInd Asano uazaaiz (2001) vhnisuenansussnauanrantioudeds column
chromatography TnenisuaniUdeulessu famuanseiinlntfe 4-0-0-D-galactopyranosyl-
calystegine B2 wag 3,6B-dihydro xynortropane

m&aﬁ’mmﬂwau’aﬂLﬁaﬁuzﬁaaﬁﬁaﬂﬁum‘sé”mawaﬁaixmuﬂa’]a wagiiuTunmn
asUszneuiiuednvunuazansusEneunaluesalu S nareuthaes ddldmes
3qaa1u15ﬁauwﬁ'}ﬁué”r§ﬂmiaﬁ’mmnwaqﬂmaaLL@UL&“]aﬁuLﬁaa (Chrysophyllum cainito)
afindoiuvnusaesay 80 fRanssumsiueuyedasslaeiifonssumstiudeyya DPPH
($ovaz 95.32) waziinuanunsalun1samg (44.92 fadluawesadaiindanivussasana)
yennniifdiinmansusenauTiuedniivun (28,54 SiadnSunsaunadnaansivesansana)
wagiiUSinaaisussnauailavensitonun (12.92 fiadinsughiusianiuvesdnsann) sy
nsnpaesignIseenmaIsUsEnoUR183S HPLC-DAD systern wudmaqmami}mﬁa
Fuilewszneudensafiuednlaun nsnlelastuuledn (hydrobenzoic: acid) nawnadn
(gallic acid) waz protocatechuic acid WU 2.35 uaz 5.68 faaniudaniuvesansann
amaiu waznsalelasduuidn (hydrocinamic acid) 14 chorogenic acid wag ferulic
acid Wiy 40.68 way 14.58 fadnudenfuvesssadin a sy uanainifmuiunn
%aaa’l’iﬂi&:ﬂauwaﬂ?uaﬂﬁ‘ﬁwuﬂlﬁuﬁmi rutin, myricetin, luteotin, quercetin, apigenin
way kaempferol FeflUSunaiansviniu 5036, 68.41, 1137, 20.07, 0.91 uae 0.83 fadniu
Honsuvoeinag U (Kubola wavnAme, 2011) 89 Chrysophyllum cainito M?aﬁia’]’ﬂﬁ’u
hluAe anfuotilia (star apple) Wukuldifudiowwssousmaanswasnuldmeniawie
voslne geUszanl 830 wms navesuouiaiuiiosidnumsmilougnunsiiidusiiu
Audnana 5-10 wwufinng iowiidunosninuasdde1da ez dunfivavuuasiindy
vou Morton uazane (1987) namwareswevilafiudioslingeeu 67.2 waaeddunann
TusAuusum 0.72-2.33 n$u anslulawmsnuiunm 14.7 nu wazleewsuSunm 0.55-3.33
n$u uenaniifsEneuseiniiy Tateualsity (carotene) Usunas 0.004-0.039 Sadnsa
nondlu (thiamine) USunas 0.018-0.08 fiadnsu lslunaniu (riboflavin) Usuna 0.013-0.04
fadnsu luezdu (niacin) YSuna 0.935-1.340 fadn3u wazdndiud (ascorbic acid) Usuna
30-15.2 fiadniu fefunisiueuilaruiiosfimeiueyyadaszuunas uwaeiiuiunw
ansUszneuTiuedniamuauasansUsznouraTliueesviun eiiounainaseee e
ﬁag’lumau,amﬁaﬁul,ﬁaq

asafnandudsaadfanssunisdueyyadaseliunas dUsuiuasuseney
fusdnivuauaransusznaurailusssimundsudiades Feléieaul3neundhil
Tansataainluvesdnidean (Gymnema inodorum) fiafiasneeniueaiiianssunis
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fueyya DPPH Fawae 53.3 fiuTumuesuseneuiluelneiiiu 0.38 dladniunsawnadn
sanfuansain wagiiuSinuansuszneunailaussawindu 159.00 lulasniumadiusaniy
ansata (Kaewnarin uawane, 2014) Fedinidesaniueglunsdues Asclepiadacecae wuindl
Uszavsnmlunsinwlsaunseghanslsaiummny (diabetes mellitus) Tsaledie (rheumatic
arthritis) waxT5AATE (gout) Shimizu wazAaiz (2001) lémudn crude saponin mixture 7
afinnnludssmannsadusanaaadunglaalumaiuomnsludesvemyuasdilasnu
arudiiusseridassaiamnaedifugrsmandringianansuizneu 4 eliafiflegluans
afmanluaeindeimn (GiA-1, GIA-2, GIA-5 wag GiA-7) 1aegis HPLC FaansUszneumanil
Wusyiusvensaiilaseasne (3,4a,16B)-16,23,28-trihydroxyolean-12-en-3-yl-B-D-
glucopyranosiduroic acid Wufinsuiuinseduiliin (gymnemic acid) :narsatainides
AAEARNINATUNGLARIINNIUALE IS uazmevadeasniinturesssiuianaly
\don

asafinnmiadnnifenssunsfweyyadasy fusinamsUsznouiiusdniiome
wavansUsznauniahussinuasaudratos duddlinumenunmsiteluduvesmiednn
wanuidsesunideludiuyesndnn 4s3an @ingiber zerumbet Linn.) aglursdves
Zingiberaceae Tidnuaigadnefua guuszana 1 8 2 wes uanwouadune aenguannse
dunainduindn unadngau fasseaduadlunszng dsannsonuldaunmamienes
Useinelnguasmuanwiandoui s (Wgyun, 2547) Jang WazAme (2004) 1As1891u
Insuenensvizneutalauesstavanslsznaveslsnfinainatsainuetsindgnainly
@71 CHCls-soluble fraction 1aanasly column chromatodraphy wuaIsUtznausslsundn
2 wiinlduAans p-hydroxybenzaldehyde uag vanillin uazauiusuas kaempferol 1¢dn 8
YA kaempferol-3,4',7-O-trimethylether, kaempferol-3-O-methylether, kaempferol-
3,4'-O-dimethylether, 4"-O-acetylafzelin, kaempferol-3-0-(4-O-acetyl-a-L-rhamnopy
ranoside)], 2"4"-O-diacetylafzelin, kaempferol-3-0-(2,4-O-diacetyl-a-L-rhamnopyrano
side)], wag 3°,4"-O- dlacety{afzelln kaempferol-3-0-3,4-O-diacetyl- o L-rhamnopyrano
side)] Iﬂﬂ‘imaaiwmqs]mmmmi'wmﬂ spectroscopic data uanmnu Bhuiyan wagas
(2009) IAnsrerisiinvetassdrdiidudunsznevluihsiiainnuasluvesdnnlagds
Gas chromatography-mass spectrometry (GC-MS) wudﬂuﬂ:’}ﬂuﬁﬂLLaa*fLU‘Uaﬁqﬂﬁaﬁ
Usznauiavma 29 vilalasansuszneundniimuluuiinamnléitans zerumbone (§oay
36.98) a-caryophyllene ('i‘e]EJE!“’ 16.35) wae camphene (Faway 9.24) dautihsiunnsan
annﬂimaumamimﬂmmwm 30 windedlarsusenaundngiinufeas zerumbone
($ouay 46.83) a-caryophyllene (3awaz 19.00) uaz 1,5,5,8-tetramethyl-12-oxabicyclo
[9.1.0]dodeca-3,7-diene (5aeaz 4.28)

ansafnnNaNzvaesiiianssun1siuayyadasy warliviunuasusznauiluedn
HuauazansUszneuraluesdiauadeudnatios Fiaenndesiuranimaasues Seal
(2011) Fnuiransafinanuauzviaen (Elaeagnus latifolia) Tafiafeiviazans 2 vinfe
wnueaderay 20 (USunaslaoUiings) waresdlau nuiwausvaenfiadnieesdlaudl
USinauwesansUseneviiuedniaun (10.86 Sadnfunsaunadnsoniurewauiia) Ui
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amsUsznoulaliuesdiaviun (9.67 Sadndumadfiudenduveinauiia) uariiRianssunis
Auauya DPPH (ICs, 0.25 fadniuvemauia) drunauzvasaiiaiafmemniusaiviuiu
asuszneufiuedniivun (7.13 adnfunsaunadneonfuvewauti) Usinuaisuseney
warlausssiionun (1.76 fadnfumediurenfuvesnausi) waglifanTrunsdnueyys
DPPH (ICso 0.58 $ia8n3uusinauwiia) ﬁmwaamﬂuﬁﬁﬁag"lmaﬁ Elaeagnaceae Tulnewu
wnmemamieluliinnteufuilegnaziunimieduundiaesiinde viinuioasina
ngjilegnasifiudmdesdulisausn uazalinmuasiinadnniniifseunitsamuessn
windhmaduy fasswaaubughnany s1svue uivesn ldudlife Wisndutae
Fuianme aenldufsadaayn ufitinfswe wegldswivayulnsduliiewiian widald
(AN uagnInes, 2550 uaz iAswgiiug, 2555) aglsfnuldlseaunisAnwanseinisi
WussdusznaulunauzvasawuindiUSunand (ash) 86.16 asusedlansu lusu (crude fat)
15.10 nSusiafilansy TusAu (protein) 148.20 nFuseflansu mslulainse (carbohydrate)
743.40 nJuseilanin wazleamns (crude fiber) 7.00 Wag nutritive value 3702.73 Ala
uanedsenlaniu (Seal, 2012)

aﬁaﬂmrmmanmwuuﬂ%ssumsmuaumaaﬁiv TUSmuansUszneuiiuedn
mwumawaﬁﬂi"nauwaﬁauasﬂmwuﬂﬂauﬂmuasmﬂ Fadaliifisrenuienfuansdy
ayyadaszlunenvesdiumy eglsiniu Sahu uasame (2002) IdAnwmansdsenauluans
afnannangiuny (Dregea volubitis) iafaseumnuoauazanafory water-saturated
n-BuOH &ausnans polyoxypregnane slycosides wiialvaild 3 wiin Ao volubilosid A, B
wae C Feillaseadasadl D-3-O-beta-D-glucopyranosyl (1—>4)-6-deoxy-3-O-methyl-beta-
D-allopyranosyl- (1—4)-beta-D-cymaropyranosyl  (1—4)-beta-D-cymaropyranoside,
drevogenin D-3-O-beta-D-glucopyranosyl  (1-2>4)-6-deoxy-3-O-methyl-beta-D-allopy
ranosyl (1—4)-beta-D-cymaropyranosyl (1—>4)-beta-D-digitoxopyranoside Wag drevo
genin P-3-O-beta-D-glucopyranosyl (1—4)-6-deoxy-3-O-methyl-beta-D-allopyranosyl
(1—>4)-beta-D-cymaropyranosyl (1—4)-beta-D-cymaropyranoside” #ua16iu wonnd
fefisssmumswuansuangsialuarsainveswadunyitatndeddy arsdanased
(alkaloids) wia3Hiuay (terpenoids) @naso8n (steroids) REN3Y (cumarin) unuily (tannin)
Wa1laueed (WU rutin, quercetin, luteolin, “apigenin orientin  Wag vitexin) TUsfu
Aa1stulawnsn Lnalalan (glycosides) IWlnainasea (phytosterol) waulnleeniifuy
(anthocyanidins) (1% delphinidin uag peonidin) Aspesiilunazaisusenauiluedn (1tu
caffeic acid, protocatechuic acid, chlorogenic acid wag vanillic acid) lusunazansudin
duq HrumySuduiieildidustnulsauadlfiduesdusznoumduaiivesendifidnenn
(Bharathamma uag Sudarsanam, 2015) Saunyegluifves Asclepiadaceae daduliiian
Laawuwuamuwu‘tnamﬂuwuﬂuﬂWLmemﬂaﬂﬂuuwwma‘tumwaamw Tunmmnile
LLazmﬂmmuaanLQENmua’lvaauu.asaamaﬂqimﬂuwmﬂimLﬂmwﬂumwm dusnuzaing
videunsiudnaiinguq wniisaioudaflassmanludifivld dunnfiasmamunseisiy Uity
Fou fiwld Avil fvldm Avldnm sziumnuieu Fullaans (Wauan, 2547)
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Fonemand Folne Anti-oxidant activity "
DPPH assay FRAP assay
(mmol Fe (1) /
ECs (Mg exti AE g extract)t SD
mg DPPH) :  (107)% SD
Acanthopanax trifoliatum Merr, Anuuy 1,982 + 3.31 0.50 + 0.01 0.93 + 0.03
Alium sativum Linn. nazienlng 74,386.33 + 3.48 0.01 £ 0.00 0.003 + 0.00
Allium oschaninii wanundlny 55,355.19 + 0.85 0.02 + 0.00 0.02 £ 0.01
Aloe vera Funnasud 23,733.02 + 3.85 0.04 £ 0.00 0.07 + 0.00
Ananas comosus L. Merr. FuuzsaaAsINn 62,907.35 + 1.86 0.02 + 0.00 0.01+ 0.01
Annona squamosa Linn. Haawin 3,385.10 + 2.72 0.29 + 0.01 0.28 + 0,01
Carissa carandas Linn, UUNTIUSUIT 3,07584 + 1.54 0.33 £ 0.01 0.38 £ 0.00
1]
Centella asiatica (Linn.) Urban Tutiun 4,393.94 £ 2,43 0.23 £ 0.00 0.38 + 0.02
Chrysophyllum cainito Linn. usUilaniudles  3,258/62 £ 5.44 031+000 040 %0.00
Dregea volubillis Stapf, ﬁ'nma‘! 11,604.20 + 0.91 0.09 £ 0.00 0.14 £ 0.02
Elaeagnus latifolia Linn. UHADA 27,465.56 + 1,11 0.04 + 0.00 0.07 £ 0.01
Ganoderma lucidum (Curtis) P. Kars invALID 7,863.65  2.86 0.13 + 0.00 0.17 + 0,00
Garcinia mangostana Linn. sisan 440.73 £ 1.31 227+ 0.01 2.9%9 + 0.08
Ginkgo biloba wzine 6,229.66 £ 1.35 0,16 £ 0.00 0.37 £ 0.02
Gumnema inodorum (Lour.) Decne Anidesnn 8,366.34 + 4.55 0.12  0.00 0.23 £ 0.01
Helianthus tuberosus Linn, uruRzIU 112,047.80 % 4.55 0.04 +0.05 0.01 £0.01
Ipomoea batatas dludaiiian 34,250.15 + 2.90 0.03 £ 0.00 0.10 # 0.01
Ipomoea batatas (Linn.) Lamk. duwd 103,368.80 + 3.31 0.01 + 0.00 0.02 + 0.01
Malus domestica Borkh. uaﬂt{laum 26,825.12 + 1.68 0.04 + 0.00 0.03 £ 0,01
Morinda citrifolia Linn. ya 23,035.48 + 4.87 0.04 + 0.00 0.06 £ 0.01
Morus alba Linn. vidiau 8,020.26 + 5.65 0.12 £ 0.01 0.21 + 0.02
Momordica cochinchinensis (Lour.) spreng ~ Hnim 76,993.93 £1.95 0.01 + 0.00 0.02 £ 0.00
Musa acuminate ndeduiiamng £8,732.48 + 5.18 0.02 £ 0.00 0.01 % 0.00
Musa acuminata Colla. néaald 7,690.25 £ 2.59 0.13 £ 0.00 0.38 £ 0.01
Musa sapientum Linn. ni‘i"w‘l}'!‘f'i 6,978.51 £+ 4.34 0.14 + 0.00 0.19 + 0.02
Nelumbo nucifera Gaertn. dinti 1,340.86 + 4.56 0.74 £ 0.00 0.80 + 0.23
Oryza sativa dradn 4,294.95 + 4.38 0.23 1 0.00 0.44 + 0.02
Passiflora laurifolia Linn. e 8,644.88 & 5.81 0.12 £ 0.00 0.15+ 0.01
Phyllanthus emblica Linn. uzyution 453.50 +2.15 2.20 £ 0.01 3.51 + 0.03
Salacca zalacca Hday 53,427.08 + 4.27 0.02 + 0.00 0.01 £0.01
Tiliacora triandra (Colebr.) Diel Tugung 6,346.05 + 1.17 0.16 £ 0.00 0.27 £ 0.02
Zanthoxylum limonella Linn. USUYIY 1,511.89 £ 2.31 0.66 £ 0.00 1.15 £0.02
Zea mays Linn. var. saccharata drlnanay 144,948.80 + 6.31 0.01 £ 0.00 0.01 £ 0.01
Zingiber zerumbet (Linn) Smith. 3nn 11,579.44 + 5.41 0.09 % 0.00 0.07 & 0.02
@-Tocopherol I 505.35 + 4.25 1.98  0.02 0.59 £ 0.04

Aa_ 2 = 5
AZARRYVDINANTNARDY 3 I
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4.2 msAneqasuiinsluawilulefinvasarsaiaveruaninuasualdl

4.2.1 MIwnsimUinusmsusznaunaduganlsdinudenisiesdiensauas
roulal

mMylasedSinaasuseneuneiugaailsafinusenissesfensauas

wuleifunsmuiinavesanslszneunedusaailsanaualuasataneuaindnuas
waliiligndesfensauazieulesl dudmdmnmagesudfindiasuseneunedugan
sfindoagluviings uanriasataverunedatuiisuaunsolunsvusonissoy
Fensauazieuleigs uarlinnainiadunlulefndia nnismnassiinutansafavey
NninuasalifiinavssasUssneuneAus ARl MUiensgnedafmensauazievles]
Tutsunasgs 5 dusiuusn ldun wWasnlina veuundlne ueveen dulzsaris waedadn
FalUsunamesansUssnaunsduanailsaimurenisdossionsauazievlaiiiumiiiy
188.62, 168.69, 155.51, 15523 uay 147.49 Aaaniunaniuvedansans auaiau @iueans
aﬁ’ﬂwmumﬂﬁﬂLLaswalﬂﬁﬁﬂ’%mmmmmiUwnauwaﬁmﬂm‘hﬁﬁwuﬁaﬂﬁgnsiaaéhaniﬂ
wazioulmilulFinarsudvgesedasn laun dudaition 1ad1 wiungdu ndely aay du
wiel ndstni ndeEuitouns uaUauns wazuzreen nefiUS s Use neuneduganT
lsdfinudanisteudensauasioulasevunvinfu 137.13, 13691, 13013, 129.22,
127.76, 125.91, 124.85, 120.34, 109.04 uag 100.09 dadniusanivweiaisans auaiay
dmiuasnpssuilfidugeniuatdsunn (positive control) Tumsvnsesiifeasduyau
Algnndlasiivsuraasiszneunedusanilsafinuiensdesdeninuagiouleiviafu
396.57 fiaaAnuronuvesaNTain (5197 4.2) Fdusslddadenansatneuaindnuay
walsl FedUTinaesasusznauneduannilsdivusienisgndasiiansauasioulss wasds
fUsumansfuayyasasereutiege 5 afa ldud et drad ndaely néaeihi uas
Fulzsmunlilunsinunauesensatamumninuasnalinenisisigrendonuaiiielng-
Tulefnluszninsvhladinlududely

4.22 wavasmsafaneruaninuaznaldfifnadeninaiyveatouuaiie
nsauanpnnusluleien
PNHEMIANTHaveEsan eI nanuazaaldl 5 9da leun Wath 412m
néneld ndetni uavdudrsarensiasyrentonuaiiGensauaninluseninanimin
Toiisn figaunndl 42 esrwados Wunan 24 alus (aanedl 4.3) wuiidluadudues
nsuiinfisnuwadvesuuaiionsauaninsanualuled fnlnslulafnynyaiidiuiy
Tn@iRoaiu (6.46 81 6.58 log CFU slandy) waewdninuuds 12 Flusmuiduiueadves
wuaidsnsanaafniamslulofsayngeiisunuduiulneiuiueglutag 129 8177
log CFU mioniu TnesnnuwaduesuuaiFensauandnnvualuledinfiduasatameny
ndulzsadiviuinniiaafie Wudui 177 log CFU denfuanswiudufuduisiu
Tndisafusumadvewuafionsauaninomualuledisaiiuasataveruainndela
waznEehiuRindy (1.76 way 1.71 log CFU densu augisu) wUARiSnTALanfnTaviun
Tuloddnidumsatnandiath ndwle ndrwth wasdulzsalisuaumnainduiueed
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TuleiAsayaeuauessiifoddymeadafisssiunudeiudesas 95 wasifievuounsy 24
HluwavsnghsinusadvesiuafiSeniawaniniimualulefisafiiuasatnanidagy
fiuuiisiugiiiandofouisuiulafdngndufeduiu 224 log CFU dandu 910
Frunuudufelidnueadiii®in 6.0x10° CFU daniu sesasnfeyaladiniliumsarn
90 $1en ey wazFuleseiisuiuraduswuaiiSouanfaevaeiinty 2,19, 2.14
uaz 2.12 log CFU saniu muﬁﬂﬁu mﬂa‘i’m’mL‘éuﬁuﬂfﬁqs‘i’aﬁ’ﬂuauaJWﬂﬂiﬁa‘imuwsaé’tuimﬁ%w
‘tiﬂﬂ’lUﬂlJE}EJ’NﬁJUEJﬁ’]ﬂﬂJ“ﬂ’Nﬁﬁﬁ‘VﬁuﬂUﬂ’]’]S.IL‘UE]&Jﬁ‘iEJEJﬁu 95 E’f’)UIEJLﬂ‘iﬁ‘UﬂVILmJﬂ’I‘Jﬁﬂﬂ
vegnunnaaeinh u,a"aﬁmmﬁ'mauuauﬂummuwaaLmﬂwLsamﬂu,aﬂmﬂmﬁmmmu
wWuReufe 2.02 wag 1.99 log CFU danu anduauiFudu dileidagamunuiilitu
a'ri?iﬂ@ﬂ.m“]mnu’mmammﬂwLi&lﬂiml.aﬂmnmwumwmuuaamﬂﬂa 1. 89 log CFU sian3u
el wnuwadifutudy 2.6x10° CRU siensiranduaudasdu 3.3x10° CFU dendu

Toisminsliulefnfidisansatavenandathiinadisataiuninodyvesuuaiite
nnuaaRniaualusewinsiniaismenatinnudniudfvansuse neuneduenalsd
finusenissesfensauazioulainuluvinaglaseraduammililedn (prebiotic) &s
arswilulednduaslulemsnaedugiligndeslaveulasigose wnslusniniouyudd
Benléindunislulawmsmaneduqigtunistes (resistance short-chain carbohydrate) %3e
virdideninlealnueenlsainusanisges (non-digestible oligosaccharide) Faludaqiiu
fifesTuanavesenilulamsniiligngay 19u lausemnlss (disaccharide) Todlnusaanlsd
(oligosaccharide) wadugamlsn (polysaccharide) 3qaALAUVIAATSY (resistance  starch)
wazthealnaeea (sugar polyols) ldsugraidianandfivesnnsduwslulafin (AlSheraji
wavaniz, 2013) luidavaiisfauwauianiadudiulszneudaduimiufuiiisdaunuy
an159viindl 3 (Resistance starch type 3 : RS3) (Zhang uagAme, 2014b) Saunuvianise
Hudmvasannsrsmusianistesiasaylignlelasladnaridudhmai-nglaaludladn
meluaan 120 wiitndansudsenmudtidusiaggnnsinludildlwg) (Fuentes-Zaragoza
wasAne, 2010) Zhane wazaAme (2014b) Ids1eauiiidaunurianissaiad 3 aniintad
Usgansnmlunsduaiunisdiusuauvesuaiidelnslulefindiwan bifidobacteria Lt
AnInglaa wae high amylose maize starch
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15199 4.3 msilasunlasduiusuaiisensatanfnnanusiulodsainslulefinsewing
v < a ot
N1IRUNYIURHY 42 a9ealgyd

yavadlaLisn IuuLuafiFensaLanfnvianun (log CFU diansu) + SD
0 Fluq 12 Hluq 24 97134
Winth 6.54+0.02" 8.00+0.01° 8.78+0.03"
$eh 6.51+0.08" 7.920.05™ 8.70+0.07"
néelel 6.52+0.04° 8.28+0.12° 8.66+0.10°
néein 6.49+0.02" 8.20+0.11° 8.51+0.02"
dulzsa 6.06+0.02° 8.23+0.09" 8.58+0.03"
Suydu 6.53+0.03" 7.82+0.02° 8.52+0.15
YARIUAL 6.52+0.06" 7.82£0.04° 8.01:0.03"

nunewmn : snwsdaiuluredifedduuaniiinnuuanasiusgwiivd Wy meadan
sAuAILTeIuIaaE 95

Tumsymaesilasataveuiifinedivduatunseiavesunideinslulofnl dises
Nnansatnndiadiatunfe aisataaindad ndaeld Fulvan wazndreinih dadl
P uduius fuUSinamsUssnauneadueanlsaimisiemsgessiansauagiaulesifinuly
USinaigesedaan Sumezynski uavaniz (2015) ldiesmeimuinudulsamsiiliazane
1 (insoluble dietary fiber = 10F) Auidiilefiligntossumeulednusssae i (Neutral-
detergent fiber) Tudms wuiiiviinuAeutiegs (Favas 2.97 uay 7.15 anadidv) diuly
néeld uanfieivhiufussneusesmissmnitaunusiandelusnagaduiy (Gos
8z 70.5 wag 75.6 @udInu) (Vatanasuchart uasame, 2012) Yenaniimsfiansadaann
néaeint uwaendelitiedininatayuesuriideinslulefnluleidn andneraidumay
Tundevis 2 aeiug Tanavilulefinduduusgnau van Loo uazame (1995) 1sesuin
ninedlansduydu (inulin) uazledlnusalng (oligofructose) Wudauysznaulud3um 0.3
fi9.0.7 wag 0.3 fia 0.7 A3uAB 100 n¥u Awdiy Fsduydunagledlnusalnadumened
wefmonnaiivsznousehilummefvemisrlaaiifonusaznthemeiussiudi (2> 1) &
Wuszifmwannsalunmudeisulesiluszutgasawnsludn idognieuy uazvuros
feviiguFesmnniinulussuumaduemsvesnes ffumsduyduuarledlnnyalaade
annsavaunannisgnlalasladludiuvuresdldwazsinluddiudldlng Tnganstiagly
WuduamsvildfuuuaiiFediiusslon (bifidobacteria ua lactobacill) Fvagdmdonans
waniflunnadguasnismin Wusalhfnuseloniroguamesspuuazdad Seselon
vangusemsvesduyduuacledlnueamlsdfife Dnissefunsindelussuumaiuems
2heUsulgnmaedouiivesennsludtld 3inemdansalatuasdudaetoatulsaug S
§1ld Ahemuaumuesnemnslaensvdtansdindlumaiuemis Shediunige
Fuuss oty waalduy wian uazwunii@iey e)heanmsasisledunarnaoiaanesoaly
veds wasDmeduaiunisihaesseuuniiduiy deleniBndsenisuilsdadinsldans
Suydufuegrannidedqiffeliluguvesdasusionis dululefn (synbiotic) Fsaz
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Usznoumenawuaiiselnslulafnuwazansnsluladndeazlvusslonisiuiu fululednnuls
= 1 1 = T = =Y & éj' = l‘-';

Tuswnsvaneviisogrady Towidn vy ATy wekds wazawsesy saludaduldlanagly
miaﬁ'ﬂmnﬂé"asfﬁ'\aﬁa'ﬁﬁugﬁuvﬂumﬁﬂizﬂamﬁum’lﬂmﬁ%m (Holownia kagmag, 2010)
uazlududzsamuiriidulssneuveadulsawnsitliavaneuinluySinasgs (75.2 nfusie 100

YY) v . o o % & A o
mmmmmq) (Martinez uagatug, 2012) Faansmindulessiiavidneny mqmamwm
mﬂzgﬂaummmm‘in‘l,um'ﬂmﬂaaa’lua'ﬂ,maﬂ (Mudgil waw Barak, 2013) uBNIINi Costa
wazAuy (2013) EN'lm’lsqm’nmﬁuﬂviﬂwmumi sonication uumm aufozdusuaam
mamﬁwmvmmwmmﬂmia Lactobacillus casei Luaqmﬂmﬂm‘uaummiamm'iz,aﬁmw
o X 2. ] o ) &l i | @ Y v '
Wintuladlunadu (12 99lu) uwasdenunsanueaaniidinegludiisensulmiunaiegs
v Y & o = o o 2 wal 1 as 1 = ar
fov 21 Julunisifusnudmeaudu susratululsndiulsenausnanilluasada
NN naaeld nineind wasdulsseiinatisduaInsas owwuafisgTnsluladinly
Tafisa

4.2.3 miAsuulasdarmiunsadnuastBinunsaimunlulofdafidusns

afavienuRAaIEsnssuIrenasudin

NnnsnaaeeraRld faTiAnmsatnandnuagaaldn 5 ¥l fe Walh
$1i néaele nédretini uazdulzan lenFoudtsudiugamunudsuanda Toiidaiidu
uydu uasgreuatisaviilidnasatinlag vuiwnanEuduvensuinledfamnyad
Arfltorilndifesiufioogseving 6.19 fe 5.86 wdnmsuinmuimesedeiisanys
anases TS Innszsan Nty led fafiuasatainndglafifies
ansnasnnfianisiudalueil 12 weedalusdl 20 veanavsin fenfavwint 479 wax 3.8
AEU SetasnAeleisaiAumsatinan dulssm niethi dinth wagdna Fedlen
frauirivu 4.98, 5.02, 5.24, uay 5.27 awdRuiidalued 12 vaansviin Tngleiidaiid
asafmnaiinfimfeginidmewedlafinifuduyduaslofiagamunuiliivans
Taqeghailfuddymeadifseduanudesiudosas 95 Adalusdl 12 aeamaviin wazidle
wiinGadiluedl 20 wudiledsemnaeiinfieriiandiaidn Taglewisnfidiniievanduiniign
foluiAfaifinansataain ndaely sesannidiudulean ndedri diath wagdns fid
favwiiu 3.91, 4.04, 4.42, uag 454 Anddy Fsflarftiavinilefingeaunuediel
Teddyniadafiseaumudetiuiesas 95

dwsutinansanoamlulediin nuifinasuduresnmviinnsaienualy
Teidaiiuansatanndulzaniviinuningigavihiviesas 0.31 fefiufinansedion
mnﬂ'jﬂmﬁmﬁLﬁuaﬁaﬁ’m%uﬂ LLaejT,aLﬁ%ﬂﬁuauﬁugﬁuﬁ’uimﬁ’%mﬁhjt,ﬁumﬂﬂqa&hqﬁ
uﬂmﬂmmqaﬁﬁﬁi“mummwamuiaaav 95 Tefsnitiusinunsnnavuasesasn tiun
Fra ndaeld Winth waendreih Suiviinunsafomalndifesfuegseniniesas 0.17
89 0.20 Wesrsrnalunsminifstunuiinanseaueluled fanaadiuiy Tne
ToiiniAuasatnrndulzsaiiviinansaioumnniigaiiudalud 12 uasdalued 24
yesnswiln SuSinunsaraaadosaz 0.70 uaw 1.29 auddu Fulnuaanndssiunis
anasasA ey warlod safitusinunsnfimngesaanniidalueit 12 vesniswiin léud
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Toidaidumsarnanndely ndheiin Winth wazdnsh SUsinunsammundosas 0.47,
0.39, 0.34 wag 0.31 ANAINU e‘ﬁaﬂ%mmﬂimﬁmumﬁﬁumﬂL’Jaﬁg‘%u&’uasﬁwdwﬁaaax
0.1 &1 0.39 InsloisaTlinansafnandulzsn ndelduazndredrniiusinaunsavieus
gandUinunsaviuaaslediaiiiuduyiuuasiof faganunuddsiiuaslngadne
eddyneadafisssumnuidetudesas 95 italus 12 vesmmih wasdlentnaufiadalus
il 24 W‘U’J"WIEJLﬁ%ﬂﬁﬁﬂ%uﬂmﬂiﬂﬁgﬂ%uﬂﬁgﬂiaQaﬁﬁﬂiﬂﬂiﬂLﬁ%ﬂﬁ@uﬁ’liﬁﬁﬂﬂ’mﬁuﬂ%iﬂ
¥ur Todaiduansatnannden dath $1ae wasndely fusunansanamuawiniu
Saway 0.57, 0.55, 0.51 war 0.49 AUaAU %dﬁﬂ‘%mmﬂmﬁ”’wmqmdﬂaLﬁ%ﬂﬁﬂmuw
stiailifddniadifiseiumudesiudesas 95
nnmsAnwmMsasuassaudunsasaazUsinansaiamsalulefisn ey
asatnninuazraldl wuileiaidrasataaindulzsaiinfievroudianignds
denrdesfiuuBinunsnvavuaiiiidgandeiuivuiulofinyedulnsengludalued
12 983M159LN u,ﬁiwu’h‘qmiaLﬁ%ﬁﬁﬁmﬁaﬁ'ﬂmnﬂé’qal’ziﬁﬁhﬁLa‘ﬁLtazﬂ%mmﬂimﬁwumlﬂ
aenndasiumzdlonanluniswindiutuuiinansaiounanas Tnglodsnfiivansarin
mﬂmﬂmumsa&mumsmimLmuimawzjamﬂmwmmﬂmﬂmaﬂ‘tu‘mimw 24 ULANUI
T,am'immm:umﬁaﬂmmﬂa‘uﬂ*'smwmmwLaﬁmﬁuavﬂiuwmﬂsﬂwqwumawuam\mumwmm
‘Luaamﬂaaqrmmfit,aﬁmvmuimmwawﬂmiauaﬂmiumimw 24

d = L o 1 1 U U a8
A5197 4.4 navesmsRuEsatavieuniisrianisgAemarilunsaanwedeise
seinmMIviinfiguvall 42 serneades

yavasloliin Yaanaianuiunsa-ane (pH) £ SD

diTaieit 0 Halugit 12 dialaadl 24
inth 6.26 + 0.02° 5.24 £ 0.04° 4.42 +0.01°
F12e 6.28 + 0.01" 5.27 & 0.03° 454 £ 0.02°
néel 619 + 0.02° 4.79 x 0.06° 3.84 + 0.03
nnenin 6.25 + 003" 5.02 + 0.02° 4.04 + 0.04"
duizan 5.86 + 0.03° 4.98 +0.01° 391+ 0.04°
Buydu 6.5 + 0.02° 5.64 + 0.01° 451 +0.02°
fmue 6.44 + 0.03" 567 + 0.03° 4.84 + 0.01°

e : Snwsrniuluredulifeinuansderuuaneiiuegwiiiydhdgmeatian

ar A O v
FEAUAINULYRUUIBRYAY 95
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f1519% 4.5 wavesmsiiuansatavenuanaiianndauiununsaiiuavedlofisnsening
nMIvsinfigaumgil 42 esrmivaldes

ynvadleiin Yaanaunsavovan (Gavas, Annlugdvesniauanin) + SD
Falusdi 0 Falusdl 12 Falusdl 24
Wieath 0.18 + 0.02° 0.3 +0.05° 0.55 + 0.01°
$rae 0.20 + 0.01° 0.31 + 0.02" 0.51 + 0.00°
naawla 0.20 + 0.01° 0.47 +0.01° 0.49 = 0.01°
ndhetin 0.18 + 0.00° 0.39 + 0.01° 0.57 + 0.01°
Fulysn 0.31 £ 0.03° 0.70 + 0.02° 1.29 + 0.01°
Buyay 0.17.+0.01° 0.29+0.04° 0.55 + 0.00°
denunu 047 £ 0.02° 0.33 + 0.00° 0.41 £ 0.00

at 1 at at =i L -3 I L7 ) s o L7 Q‘!A
wanewag « onwsrsiulupeduidsaiusansdrnuandsiueg sl ieaiag
syAuAMtuSasaY 95
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UNA 5
ajunan1sideuasdoiauauwus

Tunsfnwauifmangnuiaiivesinuagnaliionun 34 ia nausngiansadn
neiitlautRdueyyedaszlaefignilunisdueyys 0PPH 167 Téud avsafaneiuain
wWasnwadan wauzyuiion Wath wiauzuiu wazdully Fadien ECso 8¢/luting 440.73
fia 1,982.00 lilasniwesansarn defiadn3ives DPPH uaransadae v ndnuasaalii
\uansSandnalunismnassiieds Ferric reducing antioxidant power (FRAP) assay léfufl
asafaverunkauzyinlen Wisnuainn wisuzuuiu duwdy diadh wisdiiei we
woudantuiles nanshammusunilv suthun sendaslduaslunls e Faidnegluta
3.51 il 0.37 Sndluavesninmedasronsuvesansada druatsdfaveruanndnuasnaldii
UsinauansuseneuiiuednitomslutTinags i asataveunnuanzauien Wisnwe
ffaan widauzuudy Fuwd luulgie wandath Tnefivguuasssneuiiuedniiavae
winiiu 416.04, 397.36,190.52, 149.86, 123.60 way 122.75 Hadniuveinsaunadndaniy
vosasafia Ay asafaneuiiiviinuasuszneuratliusedaualuyiungs
Loun ensadavenuanifensaionn winuzieiu sazduwda TnefivinuaisUsznauvia
Tauesditavuawiniu 351.60, 135.36 waz 113.25 Jaaniuvesrvifiudoniuvesasain
ANd U

yanunidmuiansatanerunndnarkeiusinamsUsenaunaduenanlsd
fmusionsgeefsnsnuaztauluiganie asatavenuainidonuaiiinn (188.62 fadniu
pansuYeIaIsann) sesauRaaisadanaivaniIvoulaslng wauznaan nadulzsn
et vsiudeiflen wiada Fuduaety nandeld wedas Wadting mandreii
wandeiduiieus navsleuuasnauay Hauns (aglusias 168.69 f 109.04 fadnTusaniy
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fnaansduaiunnayendeuuafiionsauaniniouaosiign

MnnImaaesiivelausnuzrlunisiasafanervandnuasaaldiiuiua
ansUsznauftuedn alueedviavun TautRnisdueyyadasy 1y nauguution Wion
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uzgunlv futhun wandely Jululuiumeesed Minsefisulneg lugunuasianiouly
wssudumdndasiomsssaniedosiuindnuazsaliifioguaw wu dnauamsatnan
finwaznalififeaunm iedssfumaialsafiinainanzufisoreendindumnniiy
(oxidative strees) 1 lsnanendoulnsianelsndalawes lsaumnu waslsadousaduy
dauansataneunninuasnaliifiinasienisiesyresdonuafisensawanindanusliun
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Tefisaluguuuusineg wu Tedisandeuny (drinking yogurt) Teifsautduds (frozen yogurt)
n3nleiism (greek yogurt) Aas (kefir) W3olatfisauuinvadad (soy milk yogurt) m3ul
wrianlaaluuy
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