UNN 2

a a; 4' Y
DNAUASINUIVYNINIVDY

a a L2 YV
2.1 i;n5!!61“‘]BBﬂ"Bl!ﬂuVﬂuNﬂ!laZNa‘ﬂ
a a o - =) a 4 24 a
MIUDUABONFUAUA (antioxidant) NTBFENBNTONTI A UBYYABsE fD M5
A o Y A1 g dun’: a aaa a o &ﬂ o w o 9y a
NMrUINABdNIU 145ﬂU‘UUQﬂ'liLﬂﬂlI{]ﬂiU'lﬂﬂﬂ‘]ﬂﬂifu KL Uﬂiz‘lj'luﬂ15'd'lﬂ€gﬂﬂ11ﬂlﬂﬂ
a aa dy =) 1 ’ é d'd’ 4
YYADATE  (VAAT, 2540) @I1TUDIUIUNI free radical scavenger mﬂuwusauﬁamsﬁ
[ u’/’ . a 1] 9 a aaa a L =2 [ q’l’
ansaduds  wazadugueyyasass Lild lunszdumsifelgisneendiady  Sedaoduds
a 1q Yo '3 J 3 aaa [] a
ayyadsz lildihmvesmilsznouveaad uazaz hingadalfisugnldveseyyadass
v v
mldneda Sohldngamsnedaln uenNINuGBuIENANNTIMeTRaNndIoYYa
a = o 0 v a u’: o w a A o
8ﬁ5$ﬂ1ﬂﬂ1ﬁ1ﬂl°ﬁﬁﬁﬂ1\?"] 11\!51\11’118 ANINIIA uaztmuﬂumqawgﬂmaw NI PG P
J Y a [ a a I o’: ~ a
mmﬁmmﬂuwyﬁminmﬂ'lﬁ' fT'lill'é)‘Llﬂﬂﬂﬂ%l!ﬂuﬁnﬂﬂﬂlﬁuﬁ’liﬂ'lﬂ'ﬁiill"]ﬂﬂ (natural
antioxidant) sinwuluemsiandnuazkaldl  18un  phenolic compound, amino acid,
ascorbic acid, carotenoids, flavonoids, melanoidin, other organic acid, reductions, peptides,
[ L4
tannins, quercetin 4182 tocopherols zflu%u (Huang et al, 1992) 1la2a@15aqU4AISH (synthetic
antioxidant) lAA tert-butyl-4-hydroxyanisol (BHA), tert-butyl-4-hydroxytoluene (BHT) uag
t 4
Awv a Jd o a
tert-butyhydroquinone (TBHQ) iijudu wennildsiieu laindnlussuudeyyadas:
Usznouaae superoxide dismutase (SOD), ascorbate peroxidase (APX), catalase (CAT) uay
glutathione peroxidase ‘
v
asmueyyadaszmiuilu 5 aqulvg o Aail
- 2 = J d’l [} 9 T P=t .
1) Primary antioxidant ms"luﬂquumu‘lmg 18un msiszneuiuen (phenolic
substance)  Yimthmngal§isugnTdvesmsiineyyadasz lulfismeendinduvesluiu
J’u 2 =4 a @ 4 .
UBNNINHE WD Inlans0annsssuNA 1aLINMSTUNIEH (natural and synthetic
Y A 1 L \ o d' e
tocopherol) alkyl gallate, BHA, BHT, TBHQ Hazou 9 mmﬂuﬂqumﬂanmnﬁmnﬂum
a d
Iidianasou
E 4 :
2) Secondary antioxidant mﬂuﬂquﬁ 14un dilauryl thiopropionate oy

St

thiopropionic acid YiniiidatoTuanaues lipid hydroperoxide 1Ailuasfinanuades



4
=] J da a a a
3) Oxygen scavenger @13lunguil lAun nsauedneiln n393MIUT, ascorbyl
4
palmitate, erythorbic acid (isoascorbic acid) @2 sodium erythorbate Wudu aMINQUUL
whlddnlgisodueendnu Suflumstisiiasendinuluszuuila’ld
v dy 1 g é v
4) Enzymic antioxidant @15 lunquil ‘1aun ou'lmise q Fwaiailu primary
v v
antioxidant enzyme W0 ancillary antioxidant enzyme ms‘luﬂquuﬁmﬁmﬁnﬂﬂaﬂmmu
A o J a o 7
nIveyusvaeendu laomwizlalasimunlesoonlya (H,0,)
9
5) Chelating agent 130 sequestrant @15 1unguil 1Aun nsATASN NsAozlilu uaz
¥ v
ethylenediaminetetra-acetic acid (EDTA) Hudu a1slunquiivimihinlsudulessuves
' < 2 1 d" L a0 a ' aaa
Tane 1$u man waznewas Falesswmariiluleseunduaiy uaziselfnson

pondatuvesluiiu ldnaduasiseneuFidouniaios

t4
I

idiesemelduasueuRoonduaud ﬂ:ﬁﬂa1ﬂﬂ1iﬁ’lﬂ1u$‘h\1‘]&ﬁﬂ‘§uﬂuﬁu
(Gutteridge and Halliwell, 1994)

1) |€3UAY oxygen-derived species latldioulanl wSed Az Tavaseiu
YYADATY

2) aAMSINAYDY oxygen-derived species

3) Whivleseu Tanser IMisen lunsulfounas reactive species ana 15
0, waz H,0, dwalfina oH* ldvevas

4) FrwseuusudnTignhae

5) e Tumnaiignihae sz Twanalusidh lunuil

minadeugnialfRseeendinduiimsnadeyldnae3s frediusy

1) @2873  Thiobarbituric acid reactive substances (TBARS) ﬁﬁxﬂumiﬁﬂmu
ﬂ?uwmfﬂiﬂi:ﬂaué'aﬁ'laﬁﬁuﬁﬂmnﬂﬁﬁ?maaﬂ%m%umm low density lipoprotein (LDL)
fulanzlooou wu Fe* waz cu® iudu Tasiammsganduuasiinnueniadu 532 w1
Tuas (Pokomy et al, 2001)

2) mswﬂﬁauqn%"ﬁuﬂﬁﬁ?maan«ﬁﬂfuﬁaﬁﬁ 2, 2-azinobis ethylbenzothiazoline-6-
sulphonate (ABTS) ilumsnageugniannljisneesndinduves ABTS lugilves ABTS'
Feldmadeudumsanannems i'ﬁmsaﬂﬂﬁuuﬁwmmsazmﬂﬁmmtmﬂ?;u 734 W
Tuy@s (Whiteman and Guan, 2003)

s !
3) msansizilSinamsilsezneuflusaninualuginseunads Wumsnageuas

b4
Huearisnua Tasld Folinciocalteu reagent Yinlfsefudedisaisazats uazdhms



nlfsufsudisasazaomasgunsaunadn  1aoianinsaanaunaIinNueINaY 750
U lNAS (Zoecklein et al., 1995)
:a' aaa a L% ad % .
4) mmﬁ’danqn15¢’1'1uﬂgmmaanmmwﬁ'wn DPPH radical scavenging Wums
QJ aaa o L4 L L) o aan W
nadeugnimulnsoieendiadulasliarsaiedienlgnseniy DPPH  (1,1-diphenyl-2-
pricrylhydrazyl)  AAAIWKAN1INARBY lAINIIIAAINISAANIULAIVBIAISAZAIBNAINYT?
AU 517-520 W luwAs (FUA UaLIIITTY, 2544)
a a (L) ] a 1A o @
AsusuABENTUANABYIINIEN ALY uanlaNudnyuazwunnluknuas
& 4 o wa
wa'ldl Ain a31lszneuuea (phenolic compound) Fudumsnwylaluisialyl Haudadlu
a adaa v o : a . . dao
a1souniontigas Iaseadramaniiduisuniues 1su1dn (aromatic  ring) Mii§1uau
' 4 mEE o 4
hydroxyl group Be1atieenils niewnndmianyluluana aunsoazarwlalunh dau
v
Tngjarsilszneviueainwuegsuduihaaluglvesasdsznovlnalnled (glycoside)
asilszneuusainulusssumnalivarengy uazlidnvuzgas lnssadumuniiuandis
ITRRC Y] flavone, flavanone, flavanol 118 anthocyanidin (ﬂTWﬁ 2.1) nzju‘lm;jﬁwmznﬂu
astszneunarliuess (flavonoid)
Y A = U g a o [ ] a a o Y
ninnvesmsdszneviusamaril verHains wuUYa @y aniiy mthidlu
< 2 L4 ' a
Tassaduldanuudsusanmissaduesiis aslunguuenIn’leseiiu (anthocyanin) ilu
P Y 9 U dat o @ a A o
asnidalueenld mslunguranlussatinnudirglumsaiugumsniguesisiman
o Y = a a wa a a 4 (] o
82 Wudu msdszaeviusanasriatmniatlumsueufeenduaud wu Warliuesd
= a = 9 é = @ o W a )
nsafuedn uazunuiiu Wudu Farsisznevfluearniiludimiineyyadass 1wu
PYYA peroxyl (Packer et al, 1999) lawiinalnlunisiiiaeyyaddass 2 uuy fAe Wesgly
aa ° 4 = [ a L4 = v a
aanzhianudududniiofoudiuaseendlad a1slseneufusavsrviluniion nse

L a aaa a v dy a A a :g aaa 9/
Hesrumsifalfisvieendiadu uenvinfioyyadaszinavululfasossgailiily

'
aaa v - £

"
aa a s o’: =< @ a
a1snliannades asdudsansetlesiunmisiiailfnseideiilesvesoyyadasy
@ o i aa J s o w
(propagation) 18 mslszneviusadaiminniduassad Wudldlalasiou wazdiia
a a U a o o R 1 q’;’
pongiaunegluglueaiin drsilszaeufueaiitszTomilumsinuilsn 1dun Frwduds
3 o <] J 1Y @
MSUIIAIVBINAALADA ABAIUBINIOAAUUATUIN SPE KA lUATEINIZOINIS UaY

ADAUMIUNINNIIHAIVDIFAMLY (Middleton and Kandaswami, 1994)



OH

Phenol

Flavone/ Flavonol
Quercetin =OH :3,5,7,3", 4

Kaempferol=OH :3,5,7,4'

Flavanone/ Flavanonol
Taxifolin=0H : 3, 5,7, 3", 4'

Naringenin=0H : 5,7, 4'

Flavanol

Catechin=0H : 3, 5,7, 3", 4'

Anthocyanidin
Cyanidin=OH :3,5,7,3', 4

mwn 2.1 Tassardreves luanauea wazasiszneuueaunesiia

131: Dzyubak, 2007



LY v = Ao w a da a
Tudin wa sl s lunquussilueanding Ae arsueuInleniiu uazasinesany
& v a A = £ J dy
FuaasrUalwazduanae Ui
1) asueulnlaeniiu (anthocyanins) oy In'laseiiy Lflusaﬂiﬂqﬁﬁﬂacﬁundwm
asdszneurarTauess wuludn wa'lll aenld uaswavesiwsiiadie 9 azaweylu
A ' A o (A 2 ' Y]
vacuolar sap YOIWY 1¥U WTWONN nzvdladule ueldla nszivey  efu uazwa'ld
o : [ ' {
Uszianwess Wudu awnsoazaneiildualiaza1sly non-hydroxy sovent vziiduasi
ﬂ ' o Ao A oo a4 ﬂ A i‘_] ' a
ANuLUNTA-AN (pH) @1 wazlidulmiediwiun pH Wunatmiediuais figas
Tassaframuniidy  Wardadouuanleseou (flavylium  cation) w3einAsves 2-
phenylbenzoprylium Uszneudismsveu 15 szasu daisoeddluszuu 3 niGonin A B
uaz € Tav2e A flae BiflunveauuduGenin  2uwuiia (phenyl ring) dau3 C Wune
: % b P .
wanTau (lactone ring) (M 2.2) uazuouIn laoiiuidulnalnlad (glycoside) voauouIn
aa a W A’
lesen1iAu (anthocyanidin) (PesAfing, 2535)
nNMAATIEH laomaiia lnsun Inasfuuunszay nuhlukanteuliaisueuIn
a a £ 1 L4 a ] a
lasentiu ¥iia cyanidin 3 — glucoside F30gluzllnalnlad (glycoside) Havinduiiilues
y g glug gly
Tnalau (aglycone) fie loweniiau (cyanidin) fivsjlansend (hydroxy, -OH) imzagiamuiia
v » v
A ATIAWNUIN 5 uaz 7 @IUN B My (-OH) IMzAmnuan 3 waz 4 lagiithmang lna
¥ \ 'd' ‘é A A L] Q'I = oA \ @
(glucose) 1¥oUABEYN C-3 Fevzliduaaize uaz laoluueu Inleeiiueeliduandraiu
wiannlassadrvesiaunylaasondinig B
b 4
P! o a 4
fimsihweuInlaniiull15dss Tomilugaamnssuwa linszdlos uunlser uazlnd
‘A - dd’ 4 "Ta o
uas  Fedveanou Inlomniivszasaamldananuyulinuiesas 3 wazmnirill1l4lu
a wo S a a o‘:
nansamuanuilunsaszIddnmu aaeaslfidudnauems1d davisesuouTnlye
iy dafliauiAadlueasueufosnduaud ldonaae
a da v 4
2)  @MaAeiENY (Quercetin)  mumesanwilumsilsznoungqurialiuesd
A o 9 9 @ a a a wa a a P
Hianyae Tnssadrendenuueu Inleeiiu (mn 2.3) Tautiadluasueufeenduauanny
1 @ s a o 4 4 @ @
Tuwedidla wa'ldiaszgaess uazvavey ssmesdiuimihiduasisiudiulans
@& dta
(chelating agent) @ndulesouveslanzitn i luluana Taslassadevesmsinesanuil
dumisnanunsoandvlooouveslane (binding site) 13U mowas 18 3 vSow Ae
UIU 34-dihydroxy Y8929UKIU B USKIN 3-hydroxy, 4-keto YBIUNIU C HazuSHw

HINAWNUL S-hydroxy UBIUHIU A NURWNUY dketo JWNIU C (MIWN 2.4)



d‘ 9 a
i 2.2 Tassadausaueu Inlaeiiu

N11: Dzyubak, 2007

= b4 daa
MNN 2.3 1593 19U0UADTFNU

#1111: Castaeda-Ovando et al., 2009

" a daa Ao o
N 2.4 V3NN binding site VIAISIABIFNUNIVN lovouveIlans

W7: Packer et al, 1999
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=} aw J St a ' 4 a @
finreaumsITenynmsmesFnuaNIagIsaan NuTsIveInsnaliaiile

a a I a ] @ a v Jdaa Y] a
taziduidonaueay MstdsumsnesFNuYIvaanuau laria ludainiianuau laraga

a a daa U o’: a da a [ a
iimsAnumsiasuasinesanuludihensmnouazngansulinnuaulariags (n=19) uaz
b4

Wuanuduladagedu 1 (@nudulaiasiaialediodai4o - 150 wualsen  wazauey
Tarina9vialana1ea2 90 — 99 uw.1sen ) A2673 randomized, doubleblind, placebo control
uag crossover lpwidsumsinesanuiuaz 730 Haandu Wunar 28 Fu wuimdins

a daa Y a U 9) ¥ Aa a Y a ] a &
wsumsinesanu anuduladalunguithensulinnuauTavage lunlaswnlas Feasq

IS [ 9

v v
TwnunquithentinnuauTariagetu 1 anwaularinazanas (Nutrition update, 2007)

. ] b . =2 2 2 I a o ~
Pietta and Simonetti (1999) lafinu1lSinamsgaduvesaisnaignuluermainsy
9 ’
o ' ° <] ' LR L
Meaenssuadiamaiudn ) lug 1ddnneutans  Taemamisyeanios (ileostomy) il
o =1 J d' aa o 9 [ Yo I
Hlesrumsgadosmnsiszaounar hussaiissnnuuaiiselud 1dIng uazldsuasinesa
a @ A~ 2t a [L a a [ -
Aunnmeunea  FadimsmesanunglalealufSnags  (Reunueslnalay 89
a a o da a d a & & I a @ = [
fiaansw) @5 inesanuza lulsduSans Fuilumsmesdiundnlus ourinveslne
a a o I a a = a a o v
Tau 10 Haansy wiemsmesany  ozlnalauusgns 100 Hadnsu wuhelu 13
o daa A '3 daa a a
Flue  msmesany  vse nalalenvesasmesanuluveuralninmuaue misinig
v Y =1 = daa o Y] 9 =)
ameitioonin inmsgaduvesmsinesdnunglalsaniniveuneaiosas 52 ALY
a a JY A I a a Q(sl o
uzalulaadosar 17 uazviomsinesanues lnalauuignisesas 24 mstuesnves
I a A o dt a ) a a =< ]
msmesanu  wielnalaledvesmanesanuilu Jovaz 5 veulSunainigneadn uaash

14
msneignung lnladnnimengngaduldlud 1d@n  Seagiliezlnalaudelss Temi

b4
anhlnalnlad Taves lnaTaugeadulaialud 1dian uazd 1dIng

2.2 WANITNUYBIAIOYYADAITADGUMNYBINLYE
a iaa d { ] @ 5
PYNADATE N30 free radical Mansda msla q NldnaseuN11ATUg (unpaired
' " @ L ad v d
lelctron)  wanmsemnunioaaseulualaesvedluana lunauynsudnm
a s v a Yo 1 a & < daad
Imnmaasvesnsiugiavaau 19ih eyyaad Famneds Twananisanaseuluds
q’: ' a 3 5 ad 0’1’ &
Tnvsduuengalsineing  iialwiieonslnsvesdianaseusuuengavesluananiia 9
Yo ad sl' A a ad &L ad = v @ o
lasudianasoudun  wiegadvdianasousen linilsdianasey  MsRoudyanyalves
a b l='o [ a A 2 a a B4
ayyavase laoms ldyaidumisuuynvesgas luanaldy  ieuaastisaanasoun i 14
[ " a Y o Y 4 P a P (] @ a a 3
fug Undszl¥dgydnual R uaasisoyyadaszi limmzmzas Taom leyyadassiing

~ = v o W L4 . ]
dlueyyailszauan Sonh eyyauanlesou (cation radical) l¥daydnval (R)™ 13U
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@ L4

oyyA pyridinyl d@ueyyaszyay Sondn eyyauou'leesy (anion radical) ld¥daydnval

o

¥ @ L4

(R)® 191 ouYA superoxide (0,)° wazoyyaiiszyilunars (neutral radical) 1¥Faydnuel
(R)" 14 ®YYA hydroxyl (OH)" ®yya alkoxyl (C,H,,,,0) d4ya alkylperoxyl (C,Hy,,,00)
uazeYYa alkylthiyl (C,H,,.,S)" HluAu (Roberfroid and Calderon, 1995)
oyyadaszuialdilu 4 ¥ila (q29,2549) Taun
1) qallofoonlad (super oxide) eyyadaszwilaiinasuidieluInnounivlumad
heendiouseninlfiflundeau é"ufuﬁ'ﬁqﬁ%?ﬂag:tiawﬁ'hiv’w'uﬁmﬁﬂmgqaﬁﬂswﬁﬂf:
2) lalaswunloieon’lus (hydrogene peroxide) (iluasfitinnuadeswelszana
fle wnnhFuaneendiou uazleaseda isana Jnldevdianaseusenumildiing
3) Fuandendiou (singlet oxygen) iHueyyadaszicnnsanolfAsmeendindu
U Fatuluimedie85usiddng uazsidsannalean wzinduaneendion
UIUNIN
4) laasoda 15aAa (hydoxyl radical) ﬁ‘luagga621'5:ﬁﬁqwﬁlﬁaﬂﬁﬁ?maancﬁﬂ%'
quussiiga MldTumeunss falsauzde uazlsade g Tudgeeng
Ufnsoeendindu hnlfasemaiiaeyyadase dedadlulfiTorgnla (free
radical chain reaction) 3¥n3lusiusiia‘hiduduazeendiou madalfasndndingaiss
Tao@anszqu (initiator) 1aun looouveslanz (metal ion) @13 ladewas
(photosensitizers)  uaadan11aleian (ultraviolet light) uaziou lanisumwiz nalnvanya
voulnsueendadull 3 ﬁfuﬂau (Chaiyasit et al., 2007) f®
1. ifumslﬁﬂamgaﬁﬁsz (Initiation)
In+LH—InH+L
ifumauﬁti‘lumsnﬁﬂaqgaﬁaswmﬂsﬁ'lmﬁuﬂ?ﬂmggaé"aﬁa (alkyl radical; L¢) a9
Ravinmsi lelaswunaneenvinnsaluiu (LH) uannsifidnszdu ()
2. ﬂfumsLﬁﬂﬂﬁﬁ?mdmﬁawmaqgaﬁﬁsz (Propagation)
L' +0,— LOO'
LOO +LH — LOOH +L’
ifumauf:;ﬁﬂ%mmssauﬁwmaen%muﬁuaqgaﬁaﬁa wailueyyanlesoenda
(peroxyl radical; LOO) @sfindanugeniieyyadana ﬁ'aﬁ"'uaqgmﬂa%’aaﬂ%aﬁqmmmﬁa
o lalasinunnnnsa lusiu lisussuuinaiiulelassunlesosn 1o (hydrogenperoxide;

LOOH) uaznnoyyadanalni
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q’;’ a a o P ' a - o
3. Jumsiianaasaasin bildilueyyadass (Termination)
LOO +LOO — LOOL + O,
L +LOO — LOOL
L+ —%LL
k4 b v v
Yupeuilifavinmsieyyadass 2 aawinlfasodues wadluasi lidueyya
a aaa =]
aasz URnIenszvgaas
Tao leyyasaszezigisodumsouly 2 gluuy fie TasmsAueiezaeu
A A4 vy 2 A 2 3
lalasuinenas luanadunegdiufios uaz lasmsmu Tuanaveseendiwudi i
4 a L4 a §
e IfiRailueyyan/eseenda (peroxyl radical) (Steven and Harry, 1997) iiinanineyya
a aa d [P " Yo (] v 2 a Y o aaa Y s
gaszidanaseud lildsugegluluana vl hgalumsdminilgnsndumsis
l ° ' U L4 o
Twanaluswme  Mawaugavesszuuaeg lusumeovesuyud  Tagmslilhane
I o % ' o o s v o ' %
asntlszneundnveswad 1wy shaewihiveusadmuusudwiligmsmoveusad
o a g o W 1 :’ a =) a o
Mmaneaouie lag lfununneaanaziheafesndlsTua eyyadassiaunsounn
o J a o = v o a a A q’: '
Wuszd Inaveslils@iu MldT)suliawsaionldauilnd eyyadasziinuniaumas
(] ' a a L4 g
mouenswme laun vanylueima Telwu luasdeenland Tulasiulasen’led Hu
@ = Ao LY A o ] ' a v
aduyns  emnshiinsa luiiuhidudmSesgmanunninind uawea anudou i
] y ] =3 a v aa [ o w
unainl  Aduuiman i onesiia asilyustems wuaiiehia eddauuauas
o = ﬂ b4 o & o w ' o 0 9 a a & Yy '
fiagny udu  elimseenmidsediain Inussi Iieyyadasuinaiuldde  uazunas
(] 9 ) a & ° aaa = @ o '
molusume  laun  eendiiu  Fuzdinlgisouniilavasetuesnilszaeumolusisne
o Y a a .é' Y . 2 2 ' d”ﬂ a g
aunsomldinneyyadaszau’la (Gutteridge, 1993) Fadamariiiiuaunguasnisiiaugisa
4 k4
A @ v a = -] = ~a o ‘é o
wenniniidineldifaanzmeaeianm uazihldifansAadesniay Fuiluaunginld
walsandwy 1dud Tsadale lulugaduluduwden  ledednay denszen Wudu

E4 v b4
BNMIBINLN eyyadaszinuItesnumsiia lsmlszam uazTsanugsusesa

23 ANUAIAYVBINANIIOY wazmiddeiifeades
wantouilundaranndumisuiiidnonmlumsidilse Tomige Wuwanaesld
snmsgamioudesny aunsesulsenuaald wazliassnganmeduoayuing wu
1dudlsnlvdedniay Tsagindn Tsalariaenn smauuvuw ueuhindy  emshenn
NoUfIYE 11?;6 Migalszam ihgeiale Mgelare thgela dhgeaea dhgaudunuls

Q Q

o o [ v o ° L4 a
ANAT  YUITUNS ﬂi]ﬁﬂ')'lﬂgﬁluﬂﬂﬂil'lﬂi'l\iﬂ'lﬂ HAZAANITINIAUAIND (ANII1TUNINIT
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nditiane, 2534) udu wanﬁauqmzﬁﬁﬂymxmmf‘l fidadmunnunfien (tartness)
SUNIU (sweetness) Tidugaiu saxAnIoy nAUMDY dunudueudedsmona ilesnn
fimsalunguuesueu Inlsoiiuegqe unziignidmeyyadas: Fuhdsldsuanuauls
athann Tasmnizesadslundaduaioms wazoms@sugun v uenINTiTIN1T Y
wuihlunansiouiimsdszneunesdiu AnauiAadumsduoyyadass (Du er al, 2008)
TaoiitlSinaunesdnulunamiougnanaiiog 3.42 Tadniuae 100 n3u lurnanteugnudl
8 17.63 Waaniuae 100 AT Fafiauiialunsdusamsiinoendinduves  low density
lipoprotein (LDL) lusismouyud snmidiensetlesfumsiialsafifannaniazde
moluseme wu Tsawmnu Tsaiale wazanudulatiaga 1Hudy (Frankel er dl.,
1998) -

nARaMIInTIERgumNe Inrnmsvesnandeuny i fins lulewsy 21.35 au
@D 100 ASU MAN 43.48 aanTune 100 N3 Iadiudi 1 50.65 Aaansude 100 n5u uaz
Faiiudl 6 930.10 adAnsude 100 n3u AevniinuRsveanansioy (1dud, 2546) Tueuln
losmiiuduiluseniagiliduag thitu uazie auianid oo Tignbmuoyyadase
aunsaaaauiisisemsiia lsanaeaidenialigadu Tsauzda uddadoudsse uaziig
@10A1 (Chen et al, 2006) fm'ﬁﬂmﬂmmw‘ummanﬂauqﬂ"lﬁ'ﬁmiﬁﬂmﬁyﬂuuax

o 4 a

v
artlszme Tudszmalneladisnenuiwanteugaiugyisue 60 Hdsuanihena

Q9

aa Jd a 3 A al:: a a a a
INIY '1J3NTﬂ!ﬂlﬂQllﬂl\iﬂﬁza1ﬂ1ﬂﬂQﬁNﬂ ﬂiinmmiuﬂuiﬂ'lcmmu wazlSumaisuaua

b4
a o 1 [] v Jda ] ] s o w A 1A
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